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PREFACE TO THE

THIRTEENTH EDITION

The text has been revised and brought up 1o &ite by adding new informations whenever necessiry. The velume of
the ook however has been appreciably enlarged, mantaining the onginal purposs, namely, to provide a book ol
hamddy i,

Tive book was our of print for 3 considerable period, The inconvenience caused thereby is regretted.

1 am sincerely thankiul o Mrs. N, Chanterjee. Miss 5_ Chatterjee and Mr. 5. wath for their effons o bring out s
editon,

Calcutta Dr. B, Chatterjes M. {Cal)
281h September 2009
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PREFACE TO THE

FIRST EDITION

, b raxites and Parasitic Diseqses

Thisbook has been developed from the dimhor’s previous bmh eml_l.k'd H”TE:;:L:; book — though not so appeal.
which, according 1o ey, was comsidered o be a _mmpmllen:-;n.'e irealise —a
ing o the undergraduates on aceaunt of its large size, i il e K v

This present volume has therefore been rediced 10 handy size, i which elabor Bt SRR, S BRI B S
bt all basic facts with which & medical student should be familiar, have been dealt wit e " i ll' Iman o g
ook of ready reference on Parasiology, dealing with the esseanial characiers of parsiles mlecling - d% S0 the
pathogenic effeets and methods of diagnosis. _ o .

The book has been divided imo four seetions, The first 15 an infroductory section describing lh'l..‘ terminology and
generl principles of parasitological studies, Then there are wo sections: Prmn;mtng:.f ;md Iir:hnmlhnlpgy. !11 l.:-:u.']l
section the parasites of man have been classificd and deseribed under the following tu:fldlﬂ.gﬂl Geographical dmf"bj!-
tion. habital. morpholoay snd life cycle, pathogenicity and clinical festures, diagnesis, ireaiment ELI‘H_J pmt_:lhj.rmx!s,
The concluding section is By way of an appendix, detailing various technigues adopled for parasitological diagnosis.
(Treatment of parasitic infectinns hus beeg added in the appendix from the 41k Edition, }

Thes book is adequately ilustrated with the line diagrams and cola

paled tables 10 assist the reader in readily grasping the essential points discussed in the text. In faet, no pains have beep
spared (0 make the book as altractive amnd appealing o

the students as possible and the author hopes that he has been
able tw provide a complete glide 10 the students reading Medical Parasitology, which will not only be of help in their
class=work bur will also give them a beller understanding of the subjeet. I the book should be equally useful 1o
teachers. laboratory workers and practitioners, the author would feel amply rewarded for his effons.
The author desires 1o récord h is

. Ppreciation of the valuable serviees rendered by Sree Saraswaty Pross Lid.
printing of the book, -

ured plates and there are also specially com-

Linthe

Calcir

2151 August 1957 K.D. Chatterjee
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GENERAL
INTRODUCTION

Terms Employed in Parasitology

Parasite. A Tving organism™ which reccives nourishinent and shefter fromn mber organism where i lives.
Host. Anorganism which harbours the parasine
Assackition of living things which five together: An associanon which is formed berween anamals of differem
specics may be divided pao ree calegones:
Svarhrosis, An association in whch heah e so dependent upon each afher g oae canned Bve without te help
of the other, None of the pariners sulfers any haivm Trony e associalio
Crantrrerive i, A nssocimtion in which the perasite only psderpving: benefic withow causing injury toits host, A
copiretsel i capable of leading an medepeasden Tife.
Parasitine, An association in which the parosite derives benefit and the host gets nothing i relim bt always
suffers =omee ey, bowever slight i juiry muy b, Tl sty at the saane Give, offers some resistinee o the
injury done by the parasife and there auy be some adapiation | fideraieel bevween the parasite and the hiost. A
parasie hos lost s power of independent like.
Fuonasks, Evalmion of a human-disease. mawrally acquired from an infection prmarily confined 1o venchrane
ammials, Literally. the tepm “zooaosis” mens adiscase of antmals, Leishianiasis, eyponosomiasis (Chagas” diseise
and “Rhodesian’ sleeping sicknessy, trichinellinsis and echinnceecosis are fypical examples of 2oonotic discases.

Eites-preercasire | Ectozoery: Lives outside on the surface of the Besly af the host,

Ende-parasite | Ereze): Lives Dnside the body of thie hust: n he blood, fisues, body cavities, digestive fract and
odlsr organs:

Temporry Parasite: Visits its host for o shorl petiol.

Pernicriteril Peetsite: Icads a |'_|;|.|':|:~1il'||.' lifie ||'|,|'|_1ugh|:1]| thie wlinke |H,:'|'iIIL| of it lidies

Facultotive Parasite; Lives a parasitic life when opporiunily arises.

EMbliarery Perasiie s Cannot e iss without o parasilic lile

O castonad o Accidentea! Prrdfe: Atacks an unnsual hos.

Weanddering oF Alerrant Parrsite: Happens 1o reach a place where it canni live,

=The living orpani=ms may b mmiads, |:||:|,|'|I\. Ehsicberia) or virases: bod ks bk i concemed |'El|'|]!r with amimals thar ane
'p.um:-;ll.il.' ik Iae
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'Iv'lll-' -I I II' 1 ; . I <1 hi"‘”': III'I' II-"’-EI-I!. =lnge '.:'[ I! L p“ s I!'n. ar ‘-"Ir“lr" .I.r.m Fl a ; 'u‘”
T I I . ] il it TR . ]
I i, _|'_|r.|I ' 1 - i :.rlll-ll 'ila s I-II LIIE 1 [ ; pkerim I._Ii. [ h .l..l re Ik.-“:l[l"p i'l._

: AR = withoul lurther develon.
Perereniv Host 1 A cirmieror transport host): A host, where the parasite remains viable wi ’
i ' ]

e,

Nomanclatine of Parasios

: ivria] il s hie Bter wi
Eschi panisite pissesios iwo names, generic angd u specific, the former bepin= '.xj:lh s Ill'"-mllg;:'.ﬂ:“]::]}.:::_ 1_;.: ﬁmﬁ:h:;
widlial small Better, wfier which comes (he designator's name. followied by b g tlﬂ-.ﬂ qundworm of man % named
specili mames are in Halics but not the desighitor’s name. For example, the common intesting nJlll'Il_ i s i s
wetrvarris himbricotdes Linnnews, 1758, This means thal it beloags 1o the Genus Asearis and the name of the pcic

bt b . E W f5
wils gaven by Linnaeus in the vear FT58, When the nime msapned o the parsile i= liner transfermed, the comrect name is wrillen g
usual fellowed by the original namse with the wear in parcnlheésis,

The aninl parasines which medical men have 1o deal with are divicked
L Phlum Protogiog — Meaien! Protozontogy,
1. Phylum Platyhebminthes and Phylum Nemathelminthes — Medical Helwintlydogy.

I Phylom: Arthrogsds — Medica! Enrmnnlapy:
While describing anirmal

b thrce main LI ps:

purasites fendin rnubes of enelogical nomenclature are followed and each phylum may be Tuniher
subsdivided as fallows;
Superclass Supetfamily
* ]

Fhylom —  Subphylom - Class 3 Oeder 2, Family . Genusg =5 Speocieg
i 4 1
Subclass  Suborder Subfamily

SCHEME FOLLOWED IN PARASITOLOGICAL

The siudy of animal parasites infecting man sl producing clinical manifestations should include the Tollowing:
1. History of the diseovery of the parsile.

STUDIES

2 Geogrighical distribution.

3. Habitat inside the human Tosi,

9. Maorphology and hife eyele Istaining methods mind cullivation).

5 Modes-of infection: Reservoir host, sources of infection, paral of entey, vebicls of LFAnSMission.
b Effect of the panssite; Pathopenic lesions, Clinicil mynifestations.

1. lmmunalogical FESpRalsES,

B,

Muthodds. for spevific dizgnusjy,

% Approved theeapy for ceadicy

10 Proghybuctic measunes |

History, The date and the ¥
edae regarding it,

; Gﬂmmphlcal Distribution, Environiental factors, social cusioms and hahbij
distribution of Pirasites and 5 i :

Habitat, Exch parasine, Aceording 1o the mode of
purasite, afler entering into e Body, may directly e

Bon of the parssitic infection.
or the prevention of parasitic infection

of the individual s well as of the COMmUnity.
ear in which the parasite was First

identified ang any imporan discovery and knuwl-

sof
s 20ba spevific distriburion,
s existence, selocs a
ablish itselfin the place

person greatly influence the




GENERAL INTRODUCTION 3

everifie the body through o particulur route, may travel thrsugh sanous opgans bl i reaches 1s normal abode For ats
growth o sexual maturity. In some cases. the larval form of the parasite, after geting into its normal hiahitat, does not
tevelop directly into adult worm, but takes o circumeetous path and on armval Tor the second time, at the same plice
shilfls ERAWINE 10 matunky. as in the case of Avearis ombricotdes. The parasite, in s0ime ¢ases., iy 2row W maturty
al s nommal sie of localisation and then miy migrate o skEble site 1o enable s progeny o be transferred to 3
sevond host, as in Schistosoma: or it may discharge its lurvie which are carried o some distant places enher o he
tken up byoan intermediane host, as in Wuchereria, or femiin encysted in the siiped muscle, as in Trichinella, The
sttes of suth focalisation (Figs. 1 & 23 will wo doobt givee an-idea about the pathogenic effects and the channels
ihrough which tie prageny muay come out of the human host

Tmmnalogy. There are two main e pes of iy [nmake and Acguined. fomne snmmanry s not dependent wpon preyaoes
eApouTe 160 inetion and i nolthe reswltal specific responses of immunscompetent cells: 1s probaly related 1 the genets: comsi-
tutiom of the Bost, Theexample of genenic innate amrmrdy oF im0 haman™ paris e mlecion s seensamon gl west Alncans whe
ire More resistant than white Americans (0 hookworm infection and Viva iadania 1t is 1lso known that African children curryvang the
sickle-vell g 1 HBS heterirypotes bare relutively reskstEisl I|.r.|r'!_||'|4|'- dpdrion mlechon, .-'I_:'qurri'.l.rj.lr.lmuu.'r:r iy be ;::‘rikllljln:r biuile L
alter o matural infection or may be induced amificially. is in cutaneous leishmaniasis (Oriental sore ), This s kneow'n s aetive sommn-
rrry. bnansune bodies (1eG fraction or 75 inmuneg lobalin ey be passtvely transterred o waewborn infant v placenta and milk of
) HTTRAE Preg il wisman which i knawn as pessive somity, In by perendemic malarous arei, infints bori from immune moth-
e ans thus protected For the fiest & mosths of life against 7 el g irfecion Thesedfier, the child suffers from malanial asack for
-3 years, when the scquired imamainity i« graduadly buill up sae s e child grows upbecames olerns i re- infection, e, o balnce
i+ tehieved between infection and resistance,

ACuED-AcTvE Ivaiusme; Tismeriy v W ecra s

fmmune reactions in acquired achive smmunity are niediated by cellafir or humoral mechinsm or both,

L. Humwioral mu'huni:im:'ﬁ_wr.l.l.u'.'.fs af specifie empranogfobaiies, In s coe, the antegers are (irst iaken ugy by r‘ﬂ:u;rnplljp,"b'.
before passing them on o the immuono-competent cefls. — “thymas-dependem™ bemiphoeyres and plasma cebls. The amibody
producing plasma vetls are denved from bone marrow stem colls and are nor dependent on thyms, OF the five mapor classes of
immunnglobulins, Tz, 1g012E, feGoand Ighd. the st o are nopomant. A high level of specific immunogiobuling is found in
many protozoal and helminthic infections. They may be protective and belp iecovery from infections, whereas others are precipi-
vt inge aned ey b wtilieed For vanous serological fests {or the immuso-digrosds of parsitie infections. The concentrition of 1l
and Igh are both increased in malaria. the former his an atiplasasodial eflect, whereas the Laner belps phagocytesis. T irypann-
samiasis, the concentrmtion of T fzacon of serm immuncglobulin is greatly incressed hut it his no affinity for the mfeciing
organism and oopon-specific. Serum antibodies are demonstrable in hala-azae, bet they do not help recovery from infection,
Protective antibedics also develop in hehminthic infections, such as siongy loidisis, mneyleomasis and ascarizas, wiich lower
the warm burden

11 Cellalar mechanism: (o Develupenent af coll-medinted Snmmmiry, “Thymas-derived™ lymiphocyies seeded out 1o spieen and
Iymnph nodes are required Tor cell-medimed immunity, They become sensitised and play the dominan role n climinmjng the
pikrisates, Such immunity can be transierred by Iymphaoid cells snd inhibaed by immuno-suppressive agents. They sk ganticipate
in Tormation of cenaim iypes of amibody, wihich TCMIAins firmaly bemindd tothe cells and pol reidily released. therehy acting as a speeific
antigen-recognasing mechamsm of thes senutsed cells: A marked cell-medined immunity desvelops i self-curing comnenys”
leishmminss. lke Orseneal sore and chiclern s ulcer which cun be demonstrated by a delaved type of hypersenstivity skin reaction.
A cell-medisted imamnity nbso develops in wrichinesis amd sehistosomizsis.

1. Cellular mechanism: (5 Developrment af new-specifie cellular respense, Antigenic stimulus prosokes cells of the reticulo-
endothelial systcm (| macrophage system) to profiferate and setively phapoeyiose the antigen. This s pariculardy seen in Alricor
Irypanosamiasis, whese the macrophages play the domimnt robe of the defensive mechanisin in clcmﬂ the trypomaostigotes, [y

makari, the main agent in immaniy s senim antbodies but their effectiveness may depend upon 3 syneric action with e
micrphase sysiem.

CrnER Ty PES oF [ NE B e 1ome

Autoimmune reactivn. This s an immume reaction in which amibodies develop against some constituents of bady s Wi
tissines, e, autnbmmune antihody developing syaimd envhroscyies and causing anacmis in knla-szar and malakao
. ke resch ' . s 3 THRER .
Hypersensitivity reactian. Imanine seactions not.only protect but.on access 1o the antigen for a second time can produce an

ibnormably exaggermted response whivh may themselves be injurions or mity be responsible for various patl lopieal rage-
tions in tissues, These reactions. may be of two tvpes:
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Fig. 1—Distritiution and localisation of profozoal parasites inside the b
BEAIN: |, P bl paraeon; 2.1 ezt 3, T bt subgron. Ly RoDe: 4, T Brrtees (Cgnmbiense™ sirn) BUNE MaRROW: A, L et
HMEART MUSCLE: 6, Tooriesi. SILEEN: 7, L. domervenns; B, P fitlcivarum, LARGE INTESTINE: 9. 8. coli; 10, £ hivtolyitica, S\MarL srESTIN
VLG mdestinalls, sKaN: 12, L domevand and 4, mropie. BLOOD: 1, T brwcer subgroup; 14, T oo |15, @ vinveer, P omabarnae and
P flciparion. LiveR: Th E Mistolstica; 17, L domevani; 1§, B faliparnm, LUsG: 19, £ fistolitica, ORC-BASAL MUCOUS MEMBRANE
208 brmsilicnisiy,

wman bisdy.,
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Ephimacocouns
praniriosus (soolest

Ancylosioma duceden ale ard
Strangyioides srevcorais
during migrafion

Larvee ol Ascaris benbricoides

qranoiosis &
jEoolex)

LbcmiNany bancim Tashimaka
pheraibioad . gpnphs (larven)
¥ o panphasal
bHood

: Log ba -
sUDCutanaous ligsie

LOCALISATION OF SOME
OF THE
)| HELMINTHIC PARASITES

WHICH INFECT MAN
2y (intestinal befminthes excludad)

maditensis (lemala) \

Fip, 2o Suoimatic helmdnihiasis.
Fasrms of helminthic parasies criecrinhered T HSEUCS (7 s & inserted within the
El-l"."ll-' with ther names 1H:IL"|".'|I.‘!E. The fiairnhers ol the |.:|n.:i-|‘::‘-. l.'ul'l".ff{l‘lﬂl'll,l lex o=
in thse husn Body and represent e aneas of localisation.

fab An immediate iype of hypersensilivity reaction resulting rom antibody-medised immonity. This may oecur fresm
conticl of antigen with antibody fixed 1o the vells, i i anaphylictic reaction, or the atgen-antibody compleses iy
induce pathilogecal changes, as in neplitic syndroms in guartin midina,

ih1 A delayed type of hypessensitavity reactinn resulting from a cell-mediated mmumity. Thas is often wsed a5 an istrader-

mal test for parnsiobogicnl dizgnosis a5 in Monkenepo reaction in leishmanizsis amd 15 also responsible tor the granu-
lamanas reaction proviked by Sehistnsome egps..
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r alve e ARy S I"l.'h'llln."a.'”l'ln i)
. i {there s a nelative reseslancy W
Premuonition. This i o concamiting TRy or isfection Immuniny in “.hl'-:‘l: m:F:n It 15 sexh i many parisitie ifecin,,
i i R o 1 eelHn. b g
bt il carrying the Rlcciig arpanisme I disappears with the cone of pnm-ull-._ in s survite (he “prmumtng” perss by,
G h . [} - "
particuliirly i malariaand schissosomiasis. n malan, as AL A% e PRl Pmi' .I: '.i-mmumnlm:'h:'.a! witeks aned pevsist oy (hy
; al e ; H disqippe; i i, Lhe sufult worms resrs 3
e e e ion o poriosl oo 19&1'1““' il i 1 ligely, which prevents thear destruction by g,
st For o periode. 1 has been sitrbited tan e scquisitivn of a conting of hostantigen,
ke responses exciled by the sdull wooms themelves.

- ; - - justment. s0 that the intecing i
Tolerance, Thic wenm i applicd 1ucan infection mmmunity. where there 1 i hast-patrasile mﬂm;::“ n_-i:Fn't'il'll'l Thits explass
alloawed 1o comtimue witlwwr prowducing slverse effect on the bost and the individual becomes resist -
Why resastance Weinfection tends 1o incrome as Hee ape advances

Aene: Propleelaciiy dnirmnisarion has
roal mlections; e o Oriensl <o,

Morphelogy and Life Cyele,

through which it passes, 4re studie
Bt

ot been siccessiul or practical against human parsitic diseases, except in o few PImée:

Under this heading, the seneral structure of the parasiie and the various sliges:
4. The parasite may pass its life eycle in one and the same host or it iy chiange is

Modes of Infection. Transmission of the
known s inlective stages. The means by w
the avenues throwugh which they enter
infection i continually kept up by 1he
imals or man, Where an inseci inferm
wes should also be carefully siadied,

parasite from one host o another is effecied by certain forms which are
hich different in lecting agents are transferred from one host o anihier ;m.u
the humian host require carelul consideration. 1n an endemic ares, o par.'llsim_-
presence of hosls acting as reservoins of infection; such hosts may be either
ediate host (veetor} plays the part in dissemination of the disease, its hionom-

Resvnvodes of Dfection. In o majariy of coses, man s the main redervolr. In such casey; e

WhMETes! symploms bul remains in the has and keeps up the infection, s helpang fo mainiai
eI stale”, the pamasite evolves certiin resiseant lorus which help in the disse
gamcticies of malanial parosite, Tn cenain species of parasites; bosh men i
Teservoirs i mfection: examples are "Rhusdesipm ™
and Medierranean areas oz, balamtidiags Lpigs,

parasite does not produce sny
A A “cwmier skite™, Dhiring this
misten of the disease, op, oysts of E, distelvrin,
d lower animals are infected, ihe luiter serving as
Irypanasonmasis (antelope), Onenial sore thog ), kali-aear GCcurmmy in Ching
trichinellizgy Apig ond ran b ad hydatid disease Csheep nnd caitlen,
Sonrces of Infevtion and Porr) af Entry. Bafective siage of the Pamsile may reach the b by in the following ways iFig.
Jand vide fable below ).

L. By cosmanimsnion oF fo
the examples ore;

{ab Cysts of E, Riswiviien and Bpps

1 0B BeINK, The pathozenks specles under his EPORIP b eirance intiy the digestive tract. Some of

af A, hiwbrivediales wivich comaminate the food or deink.

thi The infective fonms ey remigan in the flesh of some inlermedinge hosts, which are taken as food, sich as: (i) Beefl
comlzining the lryal sl of T siesinone (Cvartevrrins Bervizd iy Pork vontaming the |amg) Forms of 7, sofimm fCvs-
teercas celliviae ) and the firval Towims of ¥, spiralis: fiii) Fish contaning the pleracercoid larvase of DY ferrum =n.u
tacercarial fomms of €, sivensiy- (e} Crab or eruyfish CONLIINING meticereasa) forms of p WESNFRIT,

1CF Somelimes e ilcnmediage Ty harhouring e infective Torm miny be 1aken up a5 a whoke. e.8.cychops infected with
the Rarval Torms of 3 medisenses e mpested with watler, .

Ldb The infective formy MLy Coume ot of it intermedinte: Hgs) anel e

metacereatial forms of F biki an F. frepertiva,

2 BY CONTAMINATION OF THE SKIN OR MUCons MEMBRANE Examiples ape;

¥SL I aguatic phints, eaten oy tood by man, e,

Hik The filar Form larvae of A dusiglennte. & URIErICR e and 5 Stercarelic w
untEnken skim ol an i

uch plices bare-faoled,

s of 5, hrniatolinm, 5. Memsenn avd' 3. juponicnm in infecie Wiker
PP COMHNE if CiaMact with such wialsr,

dowy i AGERDY 15 By
i abw skip gr il e

hich abound jn damp soil, may penerraie the

nay pencirite the skin of 2

SECT HOST. An indectad Blood-sucking arih
\ shin layers at the time ol abt
Mk, Trypanmoma by Cilisesing {pspque Meesi, Le

10es Inthis group, thy Prirasiles underpo g bicdogicyl
4. BY SEXUAL CommRaCy: Trophoeites of

pind My introduce e IEANism direetly |
ini : m
iining a blood-mewl, ¢ g, Blacinei ¥ g the Bood or

- : 18 (malaral pargsijes ;
Ehmanin by Phlebotsnming (samdflics Plrasiesh by Anopheline

1 and Wacherery b HoTE i
development for 3 conain Périod het o ereni by Culicine mosgui
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ANOPHELES o

Flasmomam Meax,
Malarae and Falspansm

SPREAD
OF
PARASITIC
INFECTION TO MAN
». THROUGH b,
* ARTHROPODAN SEus =
: AND SRSk |
MAMMALIAN
HOSTS

TSE TSEFLY
fGlazsma)

RECLAID EBLUG
{Thatama)

BOISEYI

5 manzan

CONTORTLS
& Peemaloivum Ie:}‘!'tvl'll.‘-'lnl'r']IEI

Fig, A—=The infective Torins of 1le I.H.II"I:I'h“l' HER S I!|I.!|Ji|!'1-l:d withim thie eleck snder vach hod, In Eclimoeom ous ereiraniass e epp i% the
infective Ferm, Dag and ancpheles mepresest (he delinfive hosts of e panesite shown in the disgrom, sl other anbingls are
imrermodinge i
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Pathogenic Effects. These vary with the matere of parasitic infections:

In F‘-'I"ﬁlni_l.mll miections, the lesinns ans areatly influcneed by proliferation, multiplication and metastasis fo distiant
organs. In £, histolvticy, the wophic form secretes a powerful histolytic twain, cousing destruction of the tisstes. In
plasmodia mf: parasite, while undergoing ervihimeytic schizogony. causes desiruction of eryihrocyvies (R.B.C. 1

In the maJm_-ﬂy of helminthic infections, the aduli parasifes are found inside the human body and ne sueftiplication
aurctis exeepl m cases of strong ylodiasis and hymenolepiasis. It i the nomber of imvading organisms gaining ¢n-
mlmf""' ““ﬂ”lj'- primary infection amd re-infection that constitutes the most important problem in the development of
clinieal mamfcm ations in helminthiasis, The effects praduced theretore depend upon their habital. i.e., the sites where
e parasites :!u.'rck the tissues and also on the pattern of laying egps or larvae. In certain helminthic infections, the
I_qumi secrelions amd exeretions of the growing Tarvae and the products liberated from dead parasites behave like
loreign protemns and give rise 10 variows alfergic mavifesations. Allergic ate of various helminthic mfections may
be recognised by skin tests (intradermaly with specific antigens {vide infra),

Other pathogenic effects

e parasilic imlections produce an immunosugpressive sate, thereby allowing the puthoainic bacteria o brvads the fisases
which the patient is unable 10 resist, us in ey panosomiasis kala-near sncd naalida, Tnmunosuppressive stles or agents may help
parasitic multiplication, resulting in fulmina pardsitzcmia, s in falciparom nkalaria o may Favour massive invasion of the
Tissnid, i in strongyinidiass of may help “opponumiss infection™, wsm losoplasmoses,

The parasitic mlection may contribite o the development of neoplastic growih. Examples ore (7) adenocurcinoma of the hilke
duct and primary liver ocfl carcinmng in Tiscioliasis and clomorchiagis, {60 cobonic, rectal. hepatic and vesical carcinoma in
sciastosommsts and (i Burkies Iymiphoos meomalaesd sfec o,

I spme helniimbie nfecions, the mizgrabmg forvae may carry vinees ond Grom negative, bacteria from hee infesting o the
blood and Bssues, o5 an drongyliodiasis. inchinosis and ascaniasis.

The pathodogal chianges mduced by the parsile may be the result of immansdogieal responses, The follwing are some
examples; (ap Nephrote syndmoms and idiopathic tropeeal splenomessly inomodariz, (b Auieimmuone haemolyiie gremie ob-
sepved i makima and kalie-wran, oo ) Grannloma formation with cousegueent Giboosss ov sehistosomiesis, the esaltol o cell-mediated

mmmumily, fdy Manifesistions of ocenlt filrasis,
Laboratery Diagnosis. Depending on the niture of the parasitic mfections, the following materials should be
collected for specific diapnosis:
1. Bilgesd, Tns those parasitic infections, where the parasite itsell, or inany stage of its developmen, circulutes in the
blood stream, examination of hlood film forms onc of the main procedures for specific diagnoss, Examples ane:
In malnria, the pasasares are found insade the erythrocytes (RB.C.).
In kabaeaear, L. dorovani are found inside the monocyles of bload.
In African sleeping sickness and Chogay™ disease, 1y poimastigones s founmd in the blood plisns.
In Baneroftian- and Malayan filanasis, mcrofilariae are found in the blood plasma,
In case of leishmaniases and irypanpsomiasis bl culture and snimal inoculation are helplsl, bt oor used i s routing
procedune.
2 Sraod. Examination of the steol forms an important part in the diagnosis of intestinal parasitic infections and also
for those helminthic parasites: which localise in the biliary tract amd discharge their eggs into the intestine,
In protozoal infections, either trophocoites o Cystic femms may be detected, the fomier. during the active phise
and the latter, during the chronic phase. Examples are amochiasis, giardiasis and balimtidiasis,
In the case of helminthic infections, either thae adult worms or iheir eggs wre foumd in the stool. Examples-are;
i1 Eppes are found in irtestimith JseBrmiihiasis fucariasis, hookworm infeetion, trichuriais. fascialopsizsis, intestinal schis-
Inscariasis, fnensrsis, diphyHotobirasis, v nodepiasis and dipylaliases] and alsoo whene (e sdult worns mhabn the
biliary tract ¢ Fascinliasis and clonorchiasis),
(i1 I enresobinsis, ey are raredy foned in e stonl, because they are deposited on the peomal skin o henoe gnal saabs
are 1o be tiken for the diagnosis.
(iti) In strongy loidiasis, Rrvie, not cggs, ine commmonly present mfreshly-pasied stool.
fiv) Adult worms are Tound in aseariasis and after 3 vermiluge in hookworm infeciion and enerobiasis, Segmens of adult
woims sre foand in wmeninsis, diphy llobothriasis and other intesting] Gipeswonn infectons,
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- “the urine will be of help in esahl.
3. Urine. When the parasite localises in the urinary tract, examination of the urine Wi r P inting
A, IR, als i
the parasilogical diagnosis. Examples are: s g
(1) 1n vésical schistosominss, terminal-spined egps of S TR T T T s i
tin) In enses of chyhmin cosed by W haanerafri, microfilariae are found (very very
4. Sputeenr, Exammation of the sputum is useful i the following:

fee s the eges ol P vy,
) Iecases, whwsi e habsip of the parasile = in the resparatory e, o8I0 PAGIEGRIRTIEE EE ARy
wre found

; [ =y . i he lumgs, the rophoroiies of o
tid I amoebic abscess of fung or in the case of amoshic liver abscess bursting mio the § : WE,
histalviive ane detecled:

- . & A s siRe abired,
fiid Bn cases of mptire of hydiid cysloF the lung, scolices and hookbets of £ granufasms ane

5. Cheher Body Fluids, Examination ef viginal amd uretheral discl:argﬂ_nfﬂ}' demaonstrate T vaginalis, Trophozoiie,
of G fitesinaliy and larvae of 5. stercoralis may be found dundenal aspirates

6. Biopyy Material. It varies with different parasitic infections. As for example:
(b Spleat punciure i cises of kala-asar
it Bome mamow puncrure in cases of kila-azar and African frypanosomiasis,
e Lymph mode punctore in cases of African sleeping sickness and Hlariasis also in cases of kala-azar occuring in Ching
wiwh Mediterrancan areqs,
tiv) Skin biopsy in cases of dermal e

tshnsimoad, espumdio und onchocesciase:,
ivi Muscle

hiapsy in vases of cysticercosis, tichinelliasis and Chapas” disense,

i Rectal biopsy in cases of infesting sehistosomiasis,

ivid Liver biopsy in cases of visceral seliistosamiass,

tviith Aspiration of () hydasid fuid, (89 matersil o amoe
scolex of £ grannloss, trophozoite of £, histalviicy
G dernblia-miny be demonstrated in deodenal asgribes,

(is) Lumbar puncio. Cerebrospinal fluid may be collee

ness). Trapozbites of N fowieri and acanthiemebe iy be detecied i he L

7. X-ray, ultrasound, CT scan and MR are also veehul in diagnosis of v

8, Tdirect Evidences. Changes indicative of intemal parasitic infectipn

(1 Cxtolorgdeal Chanpes i the Blond, Eosinaphilia® oflen gives iy indicmion

% a fedture of kalu-uzar and neutrophilic lewcocviosis js observed in
eryihrocyies) is i feature of hookworm infection and maliria,

i1} Biochemiced Alterarion o iy Moo, Hypergammiaglobulinaciis i
tosomiases wnd visceral Firvn migtans. Thix is detected s i fornml- aldehyde test of Mapier) o as s precipitation
reaction | Brohmachar's or Sia‘s sl amtimeny fest of Chogrn e af ),

(iia} Serlogicad Teses e used 1o detect antigens or antihodies in the patient’s
pamasiic infeclions such o toroplismesis and hydatidos)s. whicre
mns belplil,
1a). Specific womplernent fixion test is sed W EY ool and helminthse infections

amasehiasks, toseplismosis, Bibiriasis, trichineligsis, hydatad disegue sehistnsoming e
et pecific complement Tivation test, as in kinla-azar, i s
b} Specific Precipitin lest, &5 in sehistosominsgs, hydatid diges
ks be demansirsed by Aoceulation tes, such as benioniee
1E3 Spevific agghwination west, as in leishmanksis,
(el Specific dye 10 of Sibin and Feldman, s in LX)
te) Immebilisation bk, a5 i amochinsis, o
16 Resiclion of the parasite with Ruoreseein-gy
11uum~i-:1:-r|tan1ihud_'|-'1c¢'

1iem'-.ﬂm:lus.mwmjaui.u.

B Diver shseess and 4¢3y Muid from hydrovele for rev

caling
and microfilasia of W hancrofli respective

by, Tropozoites of

ted for the diagnosis of African Iy panasamiasis (sleeping sick-

anous pargsilic diseases.

e

of tssue invasion by o helminth, beucoapenia
wmoebic liver abscess. Angemia (2 reduction of

N cases of kala-azir, African Irypaiosomisis, schis-
fel tes

s and other clinical specimens, In some
PArsHes are seldom detecied, serological tests ane

such as Chagas' discase,
nd clonorchiasis,

¢ A amochiasis: Specific precipitin antibody may
Fnceulition 1ext i, irichinelliasis and hydatid diseasc.

: BQE
Butiepue Tias alsa been g

dhomalogays antthody, as g
triching!ligsis g o

E-histolvtica and Toxoplasma. The

o ; ) o] Cll!'lp als

1 iu:i :::l:f]r:hu s::ml-:_ugmaldiagnmi?; of certain helminthic infes-
- And a0 in malariy ang visceral leishmaninsis,

* Eosinophilia mot found when heliminihs
nths hiave settled oy ‘ P
ACCERS 1o'man's tissues, gfjan Provoke & marked Eﬂﬁ!nnﬂiiji,-: il ﬂF"IE':.lm"‘-

Helrminths, not adapted 1o man, swhen gin
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lid BLISA west, Baeyme hinked mmmunosorbent assiay b, RIA (Radwimmuniassay 1 [P i Bl fropreais
CUEP (Countereurent wnimumoelectraphoresis ) amd dooble diffusion fests s i svanlahbe Tor diagnnsis of the
e
thic Muleenlar pethod — Use of PUR. DNA probes fold hether scope Tor diagaicsrs of niry. parssime imdection
v detrerderml Beovnen | Skin Teard, This s posigivt inomany. belmanihic mlecisms, st 1o BBl ehisease (UG s
test L sehstosmiiasts (Fairley™s lest), laniasks, imchineliasis, sscaniases and strongyloidaises, sty posilive inovertan
prigtoskl ulecms, sach :|l-.rl_'|1;j#;|-.' i, espamalng Oreental s, ansohisis ankl losoglisdnosis

Mot Most ol the immgnobingical teats memioned abve cai be carmied ool only i Laborsures shere spectal antipeis die
sivaalible,

Treatment. Many of the parssitic infections can be cured by specific chemntherapy and the greatest adviinee has
bBeien mande i the freatment of prodoseoal diseases (e respective chaplers).

For the treatment of imestingd e lminthinsis, drgs are given seilly foe direct acton on the belminths. Toe ohtam
manimum parasiticidal effeet, it is desiebbe that the drugs sdministered shuubd nor be absorbed and the druges should
also have minimum tosee effecton the host,

In the treatment of somalic helminhiasis. drigs admimiskered by mouth should be readily absorbable and they
shuld have miarked parasitotropic and the keast organoiropic action, When adminisiered by parentersl injections, the
drugs must reaeh the various tissues of the body, where the helmintis are focated - Alhowgh elfective remedies have
metl vet been discovered for somatic helminthinsis, some advances have recently been made regardmg the treatment of
patragonimiasis. Clonorchiasis, sehistosomiasis, fscioliasis and wochereriasis,

Prophylaxis. Prophy lactic measures thit may be adopted m parasite infections melude the followmg:

1. Thergpentie Proplchoas, The parasite i atacked within the Tost, thereby preventing te dosemimation of the infecling
dgent,

2 D Propivdaes. Mensures ane aclopted not b prevent theanfection but lo abort the chimcal mantlestitons by specific drug
therapy, henee this method i< abso known as dlimreal prepdiclavis oF spessive Rerapy.

3. Erndication of the wlecihon an e neserveir bosts and destroction of ntermedimy bists, The imfechive agents may. il Be
dlestrowed while they exist free nutside the loman host

1, Persenal prophyhises muy further be cisoned by preventing the susceptible madividuals coming in contact with infecting
apenis,

5. Aveidance of consumption of saw and nder-conked fesh of beed or pork, non-ooobed fish, crab; eray fishes, oyclops and
Wil Tess
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CHAPTER I

PROTOZOA

Diefinition, Protozoal parasite consists of a single “cell-like unit”™, which i morphologically and Tunciionally
complete. The differences between protozoa and metueon ore as follows:

Fraofuzoe Metzon
Murpherlingy UniceHubar, Mudiicellubar,
A single ool ke wnit™, A naimibser of cells, making up o
complex individual
Phyendngs A sanple cell performs allthe fonetions, Eachspecinl cell perfosms
reproclcinn, digestion, respiratbn. eserelm el partcular furction.

Morphalegy. The structure of 4 pratozeal “cell™ is composed of (1) 2 cyloplasmic body and (2} a nucleus,
Cyroreasae, It may be divisible mio (wo porTions:

iay Ectoplasm. The extemal hyaline portion; ils function is protective, locomotive and sensory.

(by Encoplesm. The internal geanular portion; its function is nutrifive and reproductive

STRUCTURES DEVELOPED FROM ECTOPLASM

i1y Organelles af Locomaotion
(a1 ssvpopoia. Prolonaation of emporiry ectoplasmic process, sech i Rhizopodea,
(b1 FLackiia. Long delicate thread-like filaments, seen in Zoomastigophorea.
(e} ciua. Fine needle-like filaments covering the entire surface of the body, seen 1n Cillates,
Speed of Locomatuin:
Amocba— L2 163 micromelres {pm per second:
FlapeHates — 15 w0 30 micrometres {pmj per second,
Ciliigea — <0 1 2000 micromelres (o per second,
1 micrometre dm) = BN millimelie {mmn k.
fiil Crafractile Viewoles. Siuated inside the endoplzsm: exeretory function,
{iiiy Rndomentary digestive orgar. such as eytostome (“cell mouth™) and cylopharyns, seen in Balanticin coli,
fivy Cysr-well. A thickened resistant wall, secn in the cystic stage.
Nucigus, 1 is the most imporianl structune, as il controls the various functions and regulates reproduction. 10 is
Situared inside the endoplism and its structure i often of great help in the differentiation of penera and species. s
structure comprises of the following:

13
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11t Bounded externally by a well-defined nuclear membrane.

it Muade np of 4 network of L, enelosme withm it the nuclear sap:

v Chromatin graoles. lining the mper side of the nuclear membrane or appeanng s condensation wn linig

threads,

v i-;:l.r{ru.mmh.- IFF-."I.|.H[1]]:I stiuatesd imside the necteus either »;."\1.‘1“1";,1]'} i |'|-|3an|.|;_' rally,

Minetopdast, Micrewuelen s anad Mavvonme fess. 1n st of the prodoz there s onse nucleus, In Ciliates Uwo mie o
are presenl— a-snutll macromiclens @ |;|-|-l_|,,-_= macronticlens, Ceram pritozog. sich s Jr:r'pﬂnlhnl_l’m“d ﬂ“E‘i:”il.Tl:_!x,
whyivsh i adcdeinon e the nviclewis, o T ThLe s Il}N."‘l'k’Ul’l’li’liFlil'lg ]‘H’_'l:l:,. Cﬂ”L'I.| ihe .{'r'rJ{'Il"‘f-'I':""I' nean wihiich Iill:l.‘ |i‘|1':_l:_!l.".]|ll|1'|
vrigmates: there is s sl body at the poing of ongin of the Mazellum known as the Borserl ey,

Exysiwest: The pﬁ_ﬂu.‘:n:;t Fam-,”{l possesses (he Py 'I.'|1.1'.'Il."il'l,g rr;|.|1.ifl:'lﬂ'|'|-¢d FrenEs s Fchivie | |[11:|]|'!:J£uitl.'! gy
nactive stage, losing its power of motiliny and enclosing aself within a tough will, The ]'.In.ﬁmptnﬁmu: body thus
formed 15 known s o oyst A this siage. the parasite foses its power of growth and multiplicateon.

The eyt is thie resistant stage of the parasite and is also infective 10 its human bost. In order o reachi a new hast, i
st be trmsferred mechanically. either by a carrier or by some intermediaries (insect—house-thes). to food ami
drink which become contaminated with the cvsis of ]Jun!n.:;m.

Reproduction. The protozoal parasiles may exist i two siages trophozoite and cyst. as i mtestingl fagellaes
sl amiebae. In such cases. the [Frsibe multipligs only mothe trophic stiee. The methods of I‘CPI"JI.lUL‘[H'I-II o I"I:'iIJ]III'Jh_
vation amoeng the parasitic protozoa are of the following Ly s

I Asexmal Miliiphications:

(i By S e msagy Fssos, In this process, the individual parasite divides enther fongitudinally or trans-
versely into two more or les< equnl pasts, Before division all the struciores. are duplicated.

(11} BY MLITIPLE Frssios ok sozocoxy: Do this process; more than two individuals are produced, as m Plasmo-
diz, The muctews of the parent cell at first underaoes repened divisions which are then surmrounded by the
cviophasan When the mulaplication is completed. the parasitic body or the schizom repiures and liberes
these daughrer mdividuals which i theit tum repear their life cycle.

3. Sexial Repvodiction:

i By cospucanos. Inthes process, a lemporary union of two individuals oceurs during which time: inter-
change of nuclear matenial takes place, Lateron. the two individuals separate, each being rejuvenated by
the process, as in Ciliatea.

G By syxcasey, In this process, sexvally differentiated celis, called gametes. unite permanently and a com-
plete fusion of the nuckear matenal takes place. The resulting product is then knpown as a Zygole, as in
Plasmiodis,

Life Cyecle. A protozoal parasite may maltply vigorously by asexual method for o lome time, .
of priscess, ol n.:ilhn.F:.r has ru::t]'ljuw: foy senisl nlu."thid afl reproduction or underoes ..:”.f;-..-h[n::mn:,rﬂ:ii::ﬂebf::j:qh::f
The sexual method of reproduction often occurs in o dilferent host other than the ite utilised for “wm?ll multiplica-
tinn: the process is known. as allernation of geneeation accompanied by alieration of host, gs seer i Plasradia. A
prodozodl parssile may pass s life evele moone oF Do hosis,

Secomd Host Nor Required. Examples are Rhicopodea, miestingl fagellates and Cilimea,
eroup adapl themselves Tor passive ransfer from one host W another by encysiment, The &
in s irophic stage and in circumstances unlavourable for 115 existence. seereies a resistant eyst=wall, ransforming
itsell imocaoeyst, When the condition becoines Tavourable wwaim, the oreanis Tt ; o
continues ks Itz;u: i the trophozmite stage, Thils, encysiment s nﬁ;t mpm[lui?;:zr;r;i::?b the qyst tf::.u.:y*-.i:::'mnt_:l ﬂmj-

A sl - G Rl 5. but 1 means of protection of
!I'_L-L speeies from extinction. In amoeba, however, multiplication may ke place within e eyst where the nucleus
divides it 2.4 or & daughier nucler. Liter, when the organism leaves the ey, Sonmiplete dwi;.;irm b l..lt T
amd a number of indivedual organisms are iberated. Both the processes, Encysiment and l.':?d::y{-:[r.naum [ 2 c-e = Hn,;l
the same host, but after encystment, a transference 1o another new hast s required for further deve QeCHinone

velopment.

The parasites in this
pecies multiplies asexunlly
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Secoined Hlost Reguired. Examples ane Toypanosomi, Lershmanus and Plasimodi In Trypanosama and Lewshrm
ity e second Bost s reduired Ror the development of s special cvele, which isessential tor the contimuation of the

species Tromm o host o anathier, In Phisodia, the ssesual method of multipheaton s carmesd ou i one st and the
e bl mwthod of reproduction i another Tnst.,

A ﬁ'}".r:'rjruffr Ldaxs F:_ﬂ-].l'ﬂ'ﬂll'”l

011 Based om the recommendation of the Commmattee o Systemates and Evolution of the Society of Protosoal-
sty consesting of Lexine ot ol 19800, the protozoal parasiies of man are-clissiiied as Tollows:

KNG M PROTISTA
SUBKINGDOM PROTOZOA
Iha b Sulphylam | Saperebaes | 4 hiss Sulichuss | {irder SalErilee Arenms

Aaniiuidipophons | Alasdigoephons Lanilistipoglenci Eomyp tiladala Eirs paniii d miabinn snheiimia
Trypaniniis

Br it @mmcaliila L hibsumin
Equigmesjas

I:l.|-l.n-|-|. sl T el s sl Tmaiilia
[Lsy g s s b sl pa e i
| v syl sl Tra himssri

Pepiaire lowpil
Ly pid i s

oo din LT LT 0 aburary Lamanes Pan | Al Bl ldailin I rilarvs la
it

ik datias
limblirse i

Ao mnifymabina Liamihama b
S heaprrinids N pliia

*Agwoompheas S 4w |- imprecy aidimda (NI ] 'amarns

[ purcy
[evmsnpll
Sl
Nansvpmmin 1L rreendiiin
Tariapdaimis 1Moo L1

Bl s Mg ionpuiicdi K @iy nia [ puirin s togven
Encsphalinrens=m

Blainipreg

Psteacinng

Calwiphios Kimescdragrmmprena Yeathnlibotia | Vs lewdoniils Tnu Bsataamasdiiig [alssvindivem

g wirkers place Mot ander phy e Apcomples sohercas ofhers considker it e prodogos of sigeriand clssiation
Ciher Apicomplesa parasaies e the subeliss Covvnli inchiehe Crymasporndiom anil v fospera

121 A revised scheme of classificatsmi of protosoa rephscing the scheme conventionally mouse bas been proposed
by Honigherg of af.® ¢ 19644 amd 15 pavén below:

The phylum PROTOZOA has been divided into 4 subphyka: Subphy lom | sarcomashigophior, Sithphy lum 11
Sporoeoa, Subphylum 11 Chidospor (a0 b representitive) aml Subphylum IV Ciliophora

Phivtom PROFTOACYA Goldtoss (SR ememd Seon Seebokd, 1545

Subspliy lum 1 Sarcomastigapbora Fomebere & Halmmsth, [hd L ascdiveckedd oo & s lasses,
Superclass I MASTIGOPHORA Diesing, 1868 11 Tus 2 ol
Claie | Friv pesassmicaeeniire o Clkins, T o buma representalivien
Class 2 Piamaastmdiones Cialkis, PR T s S ondess
Chaker o Rpragonn asties Homgherg, 1965 1 s 2 sobowifers
Suborder | Babarge Hoflambe, 1952
Subirder 2 Trvpemaeminitinng Kent, TRR(

‘0. M. Homigberp et al. S Progaceslogy, 11, 7-20, 196
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Ordler 5 wpmosrTasespils rizssd; 1952
Orrder b tPemaosanma Wenvorn, 1926
Ohrdeer B b Hossosanios - Kirby, 1947
Ordber B wv prrsedsrecma Grasss & Fnd: 19010
Superclass 1] OPALINATA Corliss & Balamuth, |93 (no hurian represeniaiive?
Superchiss 111 SARCODINA Hertwag & Lesser, 1874 11 5 divided into 3 chasses
Class 1 Rutziube s von Siebold. 1845, I has 5-subclasses
Subclass | Lowmosis Carpenter, 1861, Tt has 2 orders
Chrder 1 aseoemns Ken 1880
Class 2 Prenm asugs Levine, 1961
Class 3 Acmmopones Calkins, 1909 (ni human representative )
Subphylum I Sporozoa Lepckan. 1579 I ss divided nto 3 closses.
Class 1 T oseores Schaudinng, 1900, It has 2 subckisses
Subclass | Gregarpas Dulour, 1828 (no human representalivel
Subloass 2 Coocimea Lenckan. 1879, 1t has 2 orders
Order | protococrms Cheissin, 1956 fan human représentative |
Clrder I maoceiy Léper & Dubeseq. 1900, I bas 3 suborders.
Suborder 1 Adelivmg Leger. 1951 ino hywan represemative s,
Suborder 2 Fimriini I,:t:gl;-r. 1900
Suborder 3 Hoasmogmorme Danilaw by, 1RES
Class 2 Towesssnes Bioces, 1957, 01 has ' one order
Order I maxoriassibg Biovon, 1957
Clnss 3 Hapvospores Caullery, 1953 ino huoian representufive b
Subphylum 1 Caidespora Dofléin, 190 (oo human represemative ),
Subphy lum 1V Ciliophora Daoflein, 15831, T has one class,
Class 1 Ciciares Perty, 1832 0 subadivided into 4 b lasses
Subeclass 4 Speoriocits, Boischly FESS I has 6 oedees
Chider | RETERDFHCHEA Stein, RS,

It 15 8o be noted that the suffixes have alio been alered as will be soen from the following:

A system of uniform endings has been adopted for the names of the higher taxa Phyla, Subphyls and Superclasses
which end in *-a”. Classes end in “-ea”, Subclasses end in 2", Orders end in "-ida"” and Suborders end in“-ina",

B, Classification Bused on Fatliogeniciiy

According w the degree of pathogenicity, the protozoal parasites are divided inlo 1wo main groups: (1) Pathogeax

and {iiy Nen-pathogenic.

I

Prodozoal Parasites Pathogenic 1o Man

——

PHY LLIM GENLIS

SPECIES

HARITAT

PATHOGENIC BFFECTS

Sarcianasiagopion Entamiwha
Intestimal Magellae  Giandia
Genital Magellnge Trechmmis
Blond and asaie

Napellaies

Trypancwmna

Levdumamia

£ Flsroly i
{Z eriestiiin
d i |ﬂ|j'IJI|'JIIH.
1. hrgice

I vemesi
i e

L brygvicng
L Pl

Large intestine
sasall iptesnime
Vuging

Blowel, Lymph susde,

CoMLE.

Heari. Mervois A alem

R. E sysaem
skim

Chrsn-naial misems

ml::ll1|'.|ri||.1|_'

Dhyseatery, Liver absoess
Dharrhioea

Maginitis

Adrican Irypanasoineass
[.‘il.ceping sickness b .
Sowth American Irypanmansss
(Chagas” disease)

Kalaear and Desmal !-I!i"'t“““"""!
Crigntal sore

Expumdia
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YL GENUS Sqnl:p”n: e ||,1;.|;|'|':,“' PATTHNET E ']'l- bl B i .
Apaviinplis Plasimslinn iy R Heaign bertian malaria
I* fadyipsprnm rRBe Aadageant fertian makarsa amd
petmicioey nuikaria
I malirhie ERITS Lanartaa ialaria
P sl THTER [ iygile BeriiEn mmaladin
lampinin I bl Epwells of mhestine Initlaeea
Tivsasplasia T, grimfni K. 1 wysleim, Encephilomyeliis, shomiduretinatls, el
parcineliyma cell
Moy sty K. fuwatiin Larps mlesbine LILELS Ll
AT T Fargs imiesting Sapcon ylisis
Oy lospora i cventmrenay Fp,oelis ol imestine [y hom (Eriisss
Craqospua idinim {7, rarvim Larps mtestine Cryplospormbinss
Heabs=sia i s RHL Eabrsiosis
i g kB4 FEnbesinsis
B Mi'net Rpe Ebaalsesiviais
Cilioglira Babamwbisim boonll Larpe ilestine Iy semury
hllcrmspna Eantesocy s L DT e cells il mifestane Micrisprichinses
Encephuloroen  F, miesimilis Ep cells of mEesine M puariddanse
Protoroal Parasites Non-pathogenic o Man
SUBPHYLLIM SUPERCLASS GEMLS SPECIES HARITAT
Sarvodinn Rhisopilis Entanmnts E, ddispr Large imtesiine
£, harimani Large imdesting
& peirferlis Simith
E, caifi Lange iMesiine
Embolinmiin, E. mipii) Large sitdestine
hdnmuoela L il Large imesting
Mastigophisra [eeimamonba 03, frivgilia® Lamge amlcating
Chalamasln £ el Caccum
Trichionmas T, hewrminis evcaecal regipn
T Ienny Teerth ard piam
Pemnmcinas £, v Large dilesting
Embpibimoas E. e stinralis Large imlesting
Tryprssomg T, ramgel; Bluond

+ Formerly belseved 1o be noa-pafluogenic bul it ks now Found o canse varivos abdominal spmploms ond signs and now By
heen reclassified ns an aberrant trichomonud [Rageliae.



PHYLUM
SARCOMASTIGOPHORA

Subphylom: SARCODINA Soperchss: RHEZORODA
Subclass: GYMNAMOEDIA Order: AMOERIDA

The proldesal parmsiies bebanzomg i this groop, whike in modson, e oul ey lsplasms callest prevdupodia whsch
pepre=ent (e vreans of Tocomobion, The geners inchoded mothe order Aamchida are
| GGenes Entamoeba: E. fivraiviica, £ ool amd . gingreali
I Crenus Endolimax: B mann
3, Genas Teskamioehie £ Bl
The three gemern are distinguished by the strucire of the meckeus (g 4y

s Tl
In Enramioedve — The nockear membrane s lied 3y <hromatin grzneles and

the comgact karyesasime s either centally o eceentrically plaoed
T Easediofiomaay — The kaynsame is o large oregolir miss spuated peraphie-
ralby; ot miay he connected wilh another somall mass

b Fendaimercdud — The Lapyosarme o5 @ large circular moss surrounded by Eramoeka
refroctahe globales
The amacha infecting man may be elissafied soceading o their puthogy-
nacily mned halbatil s lollows,
A PATHOGEMNIC @
Imtesiimnd Amwweba B fusiodvieces Ereinhimas A i

B NOMN-PATHOGENIC iHARMLESS OOMMENSALS)

1. Afooth Ak K, cipgdiidiy
I Imtestipnl Arweehe: Eoooofi, B anmer, B Sietsae Bl a1, fravgidia,

Entamoeba histolytica Schauding, 1903

Tilies preeraspfer wxpnslong smrrfnen, if_l.!‘r.lrﬂ'.r_l. eivad Fevgr ehReE iy R
Larnhl o 1235 D aliscovered the parisale. Latseeln § PRFS pevvgd pis rlml'nlp'u“ malaire, wihile ‘!i-l.'|'l-'|h-:|1|:n {13 '
purlbungeniic diml meen - pad boge nec. 2y pres- o aimichi AL dilergntiated

Fip, d=MNaclear chasictor of varinos
ReEns# mnder Anscliils,

18
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Crengraphical THstribation. World- wide, Mote cominpon inthe tropres ansd subirapees than m the lemperate sone

Habitat, Trophosmies of £ hivedvies (the “large 1ace” or the tsiie invadmg formsh Tive s musous il
bl Bivers ol the laree imtestine of nm,

AMurphology. The structural chasacter ol the prarastle wian be siudied botli iy unstaned and stapned prepadifivis
Psiadinie amel iTlH‘I--h.‘ll.‘I]'ﬁnl:'n._'_q liny, The rI'Illr-|'-||'HI|IIg_‘| idl the ilive |1|'|;,|.l..-;'-. |F1F A0 an e dele oy vl o & fustalvieca 15
described

| Trepfiocoite 1The Growing or Feeding Sager Under
the mibcrscope: e living parasic. i Wil skige. 1s seen
o exhibit slow glidinge movement, The clear hyabme ectio:
plasm (pseudopodmnm has a perky movement, s Bl were
epected under high pressure, followed by Tlowing in of 1he
whoke granular eadoplasim The morpholegial chamciens:
tics tFig. Ovare as Tollows: .

seovrs Mot e becase of conanily chingimg posiinml,

sizr Banges Trom 38 o 40 pm, averge being 2010 360 pin

v bt aiats Thvisshle inte fwao portions — a-chear irnslie
cend ecteyalman wwd o granular endapden. Bisd Bloasd cells,
occasimally leucocytes and s debris, aze foumd msede
the eaclaplasm.

werLes: Sphenical in shape amd varying in-size from 4
fomm In fresh preparions due o rapad movement, the
nuclens 1ot visible bup with the decreise of motility ol
ol of the nucheus ovcupying an eecemnic position mside
il body of The parasile may be observed. In staimed prepara-

Fim. 5— Fhwree stages of Froasmaha disdiin trons, the nuclear structure shows; (1) daryesome, small dot-

I Troptaasiune. 2, Pre oy stages 18 5 Uminykeae like, central i position and surromnded by a clear halo, ()

NI R R noacdear smembrame, deheite and lined with o single layer of

uriormly distributed fine chrommtin granules, and (i the space between the karyosonee amd the nuclear membrims

i 1raversed by o fine thresd of Fnig sencord: lnving 2 spoke
like radial amangeemem

2 Pre-ovstn Stage: Wi smaller mosize, varying from 10 o
20 gamn 104w rovined o slightly evond witl o blunt preudopodivm
projecung from the penphery. The emdopEas s free of ted Bl
vells and wiher ingested food particles. The relaively larger
elear structure retains the charsctenstics of the ophoeoie.

v Srege. Duning eneystmen, il parrsic becomes
rovmded amd 15 surrounded by o
haghly relractibe membeane, Called
the cysl-wall, A matlire ¢yl is a
! |,||.|.,1.|,|ril|l||;r-|'.llt' \|1|I|.'1"||.':|| [‘I-l..‘-.l}, iy
cytoplasimis clear and hvidine, and
the maclear stravhere felmnang the
characters of the togdwrle. The
st waries grenl 1y i siee — e “sonrdlrace™ being O o8 e sl the “Targe mce™ 12 W 15
jim.

Pseudopadum

Endapinam
Kanyssome

BustEar mambiane

ngectad red Dbood cells

Eciopdasm

Flg. h— Tﬂl[ﬂ]i!lﬂlr Wil & binsdiewad

Fhg 7—Cyst il £ fiiciodstien The cyst ey asa unimscleate body but soon divides by binary Gissson and develogs,
1, Uysr sall, 2, Nuiclews, aniler bimscleate and gquadrimseleate bedies, The single nuclens multiplies by two sycces-
¥ Chromalod hodicy sive evasions o 2 and wltimatedy to 4 davghter nucles, Dunng the process of division,

4, frlyoneen vaak - : ;
i the nuehed undergo gradual reduction i size. becoming 2 pmom dimmeter,
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The cxtoplasm o the cyst (Fig. 71 shows, inearly stage of development. the follow ing:

LUV CHIROMATOND o8t CROMIDIAL B ARS: These do Aot stain with sidine: bt ape seen as refmactile oblong bas wi
rtiided endks in preparations with normal Gilite and as Black shen staited with aron-hacrmatex s i the number
varving from | o 4 and the size varving from one-lall 1o wo-thirds the diameter of the cvst.

VU & ity conens stass: This seaims brown with iodine.

Asthe cxst matures ipassing Trom the uninucleate 1 the guadrinucleate siage ). both the E-'t!_"'fUJ_-!i-'ﬂ rrvass il the
chrmidial bag sgrmluidly disappear. Immarere cyss passed inthe faceesmay howevercomplere their development nutsyds

Restutetnice of Cyaty. The imature guadenucleae cvas, passed in the ssool, do et underzo any further develapment and remay
alive for o dew diy s i thiy ane not dned or heatisd. As mistune s csaential for the long contmued exisience of the cxsts. they mn,
live wjr w10 days i morst stool Although coversd by @ resistant-cyst-wall, the cysis are very sasveptible 1o desrocation. The
thermal deatls pousl of cysts is SIP°C. In the Srengths swad for bacteriobagical sierilsaion of puiblic wisler supply By chlonnatie,
the st e not destroyed, The capacity for Faking up eosin sz 1 the tu»:'nu:m]!}' accepizd method of deremuning the vitadity of
cysts s obseryed ihin dead cyas ane stined with wesk eiriiy solitaon bul thie living cys1s do nol take up the stan

SALINE (FRESH T AN STONED Prrragammons:

i sl perepnaraiions, the trophozoite of £, hiviobeticn is identified by the awdility and the presence of red blood
vells. whach appear vellowish-greén inside the endoplasm, The nucleus s not visible but o fonl outling may he
etected, The emdoplasm shows a bluish o grouml glass appearance. In the cystic form, the chromutond bodies are
e as round refractile bars and the cysi-wall, smooth and Unn, The glyveogen mass 15 not visitble but the omlines of
nuclel may be visible,

I properations skained with iodine. the body of the parasite stains vellow 1o light breswen. and the nuclews s clearly
seen with a central Karyosome. The cytoplasm of (he eyt shows 2 smooth and hyaline sppearance, Chromatpid
bardies are mot stained bid the glycogen mass stains brown,

i fivedd emel stained preparations (wish ive-hueastesyiing, the chromatoid houies and the nurcheurs stain jer back.
The cytoplasm appears bluish or greyish and the glycogen mass issolved n the process of staining) remains un-
stained as a vacuole.

Formal ether concentration - method amd zine sulphate centrifugal Moamtion method miay be used o decect cyst in
the Taeces,

For the technique of making a saline: preparation and staining with iodine solution and iron-hacmatoxylin, see
Appendix 1.

Methods of Reproduction: Exeystation. Encystation & Multiplication (Fig, 1.

Excvstetion. This is the process of mansformation of cysis 1o Irosplszaites snd occurs only when the CYSIS enler
e thie alimentary canal of man (a susceprible hosey. During excysiation a Quadrinicleate cyst pives rise to eight
mmachulae; cach vne of which s heing capable of developing into-s trophozoite.

Encystaticn. This is the process of transformation of trophoazoites o cyss and oceurs inside the lumen of the
mtesting of an infected individual, The whole process of encystation takes place within a few Biuirs and the life span
of a mature cysl inside the lumen of the bowel of the rginal host s only two days, It is 1o be noted that the cysts are
not developed inside the tissoes of man, neither in the imestinal wall nor in fhe areds of metastatic 'rrt'-'ﬂ!-thw; v,
lungs o5 other vrgans). The matare ¢yt is a guadrinecleate hody, because during encystment the nucleus has under-

gone rultiplication and given rise o four daughier nucled,

Maiet Boal the processes of evevsfarfon and enevalalfong may vecur i one amd the same howst base after the formation
I.:I[ L'}'HI"I-..:] “':IH‘*"EE-'I"L'HUC L] :l|'|1'|[|m| TR I“JM i"i n_-q“ir{-d h:“_- ||-|,_- |-'|-‘|r|1i'|i|.r-'|li1.“t "_1' -‘\-I:II-"LII."'-.-

Mufriplication, This ncears only in (he rophoecile phase. The traphic fomms of £ Ristodvticn are exclusively
parasite an their habil, growing af the expense of living tissugs and multiplying in lnrge Mumibers. Reproduction of
irophioenites occurs by simple hinary fssion, first of the nucleus which divides by a miodified tvpe of mitosis and then.
of the evtoplasmic hbody of the OFEURSIL -

Nate> As already siated, encystment is ol o reproductive process but 4 means of peostection of spevies from

extinction. In £ hisglvitca hovever the nuclews of the cyst multpkics into 4 daughter nuclei from which witimately 8
HE L
amoebeiae are déveloped. 2
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Fig. &= hleibudy of reproduction af Eaneesuda nislon, o
Sl eng exey station and encistabiim a the e atnd msalbplicativm of Insphacssdes beloo

Cultivatbon, A successTul cullore of E Aistolviica was irse made by Bocok and Debohlay (19253 using salidified
Bloud agar o solidified egg slopes covered with Locke's solution. The growth of £ astolvtnea reqtines n culiures ihe
preseie of starch or rice Thour and some metsholic associates, such as enrend biacieria, oroanism § (s 9R- pathgee i
bovctermam | oor the parasiae Dage e T oresn, v or dead, Micro-colteres are made Doom 2 single washed smoeha in
micr-tubes (4« S ) conbuning a medivm of thioglycollmte preparation, horse serum and snooverlay of @ rich
cultwre of T, crveze (Philips” medom, £, ffsreatveivo s also been grown in o serum mediom contaimning -||,i.|-1:_:]1, collae

I e e T T —— e
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el penmdllin imfbieed Ao il whih are Tiveng B st muolrpisnge (Shatler i e Y e .jmm- L
valie medin & M prdyseme calinne medi e mow avaabible for culivre of the st Tk asodatimn of sheg,
Pumsnd 1oy developed axeam cuflivaron, which docs il require the presence of other KRR tranan,
Prodoces pire sreow il of the artmmtha. Cultore-s med oo shagnostee preocedar

-"I:lﬂil'l.'lllillh- Animals, &mochi | e iy b eypermentalis I'n.'|'.lrl"l.|'l-l'\-l-"-l i1 s, s anid Irll-lll'll.u_'. y Il Ty
e shomhing and whoeratn of the colamic muscsa vec sid the mtection i invariably tatal withm 4 P
ol 2o % s, Fawystment dies g oceur i kittess, b dvgds gl the intestimal bestons are-samilar in m"l'l"l'l“lrrt-;
s b el o s sl tse primabs Tve ssinich longer than kiftens

Lty en oidiges Wteeenited seminady, Hépiinmes has |-“.,| proslised m hoamsters: Inficoecal s el im st o, P
el casal idcvsitimn il i ileal FILRCCT ) i gt pges sl poodaied oleeranion ol the colon. Experimental sk,
el siestonly ey sty the prugress bl anfeciin bl ad e elfece of armoebicabal drogs. patlopenic prieny of an aftenag.
SRy e restned by e through the: liver-ad o G o

IIII“}HIII‘HIH.U'. Certimmscrodomcal teds. stch my camiplenient fxiatinm wost, previpiii best, immobilisation tese f ¢
Mt v Wth By per- ineime s el s e reaction of B bistelviien woith Muarescem-tgged omobogu g
haudy angiedt the development of specific imminme hodies i the sers of individuls suffering fromy amochizes, pa.
tieulanly iy asive hepaticd amochisis Such smsaral anfilssdies lawever do nob protect the individieal wh kg,
révivered Trom amochinsis agimst e mlection

Life Cyebe, & hiveodvrna passes 1wy il wvele (Fig, only in voe bost, the man. There sre mainly vy phases of
duevelipment. fropfaozine and cyst with o tramsatory sige of precvstie e, .

The mature quistrainucbeare eystsane the mfective forms of the parasite. When these cvsts are swillowed iwloeiz
wille the comtomanated foisd aind drink by wsuseeptible person, theey nne copuble of further deve lopment inside his it
The filly doveloped ovars, ths 2aiming entrance i the alinwntiny canal, pass disaliered through the slomach, The
chslvall ds resastant i the action of the gasisiv uice bl is digestend by the et of irvpsin i the miestne The
CACV R owenrs when the ovst risichies the coecum o (e kiwver parrt ol the ileum (newiral or slightly alkaliee
mediuing, Darng the process, the cyroplasmig Baadly vebraers ad locsens isell from the exst-wall. Vigonws amoeboil
THAVETICAES couse: L bent 1o appeas i the cyst-wall through which ot first a small mass. of cyliplasm and then ulti-
ey the whobe body comes o Each ovst liberates a s b anmacha with four nuclei, o ferrmmmedeans oo which
evertually o erght amocbubie Gaetocvani frapdiozeites by At division of nudler with suceessive Nssion of cylo
platsm. The young amuoebube: being actively matile, ivade the tissues and ulamately lodge in the submiicoys tissge
of e Rirze qut, thesr mormal habital. Here thiey grow and mutiply by bimary fission, I is 16 be noted that the trophir
fole phase of the parasite is responsible Tor producing the chiisicleristic Jesion of armmnehaisis,

Druring growth, £ fnaofvticn secretes o proteolylic enzymes of the natuse of histalysin which brings about di-
strudtion sl necrosis of Dssues amd therehy Tedps the pisasine in abkiming nogrishment thrmeh absorption of these
disnilved s jitlL‘-l."n Tiwe 1i'-i:1.l:ll.'-ill'l.':ll.1ll'lt_' amwwehae j.!_l‘ihtlllilif}' receide feoum the =il Thaspes toweards the lI"Iil-ﬂ.':ili il
healthy ones aid m this winy the troploeobes of £, bestofoicn ofien winnder kst i the gissues of the git-wall,
elterma it deeper layers and may somelimes sctually (ind their way o the rdicles of the panal vein o be camied
awary o tlie lver where their further progress may by amestod. In the lsver the trophic forms iy for o tme grow and
mubtiply but eneystaton does mol oceur. Hence sucl an invasion is alwivs o he [oohed UPOT % accident on the pa
of the peirasie becare s far os-ts biokagiceal Aspect is concerned i s feached 1 dead end,

Those parasites that rermain i the mestinad wall iRy Chkse ananack of aone dysentery tulcerative enditis) in
which o Kupe sannber of roglerscines ane diseharged alimg with ihe stowgh. This aoain s a boss 1o the species dself
brecirae b CiRpIng aeole dvsenlery i miy connpleicly Ic.\h.-rmirun:-u: H5 own race. 11 s st the ulibmae diesign of the
Parasile 10 cogse soch a destnictive lesion bu [ five inp COMParMve peace with the bost. eslablishing a mutiual
adjustment Berween themt so thal o can prraduce sty which e eapalle o BIVING fise fn Cysts .-’n.high desrie al
pathigenicity of the purasite is obviously a disadvanage (o ieself

Alter sometime, when the eflect of the F‘f'"“i"" o the Im_nn 5 gradyally fome diswn loizether with the concnmitas!
IRCT 1 Wi Bberapee oo s bt |I14:= (R TR hr.'mn_;- rhesceil and comimenee 1o heal, The parasine pow finds i1
LT ub b coniimige s iil'i:lq.']. ele solely |||.rI:: trpthosnile sape- and e refoe., Prepsines iiselt 10 produce strains which
wall save the wace [romm e stiavtion, A L":!l-‘:li.il!l mulll_xr ol these trophio soitey gne dschorged o the limsen of the howel
ured ane transformeg! e small pre-cystic Forms fmom which ihe CYELS g 'J'-"l"l-']lr]h.'d
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2a PARASITOLOGY

W ihe parnsine Happeers toremter s resisiani Bk, the impures procheced are manimal thlj"b..'!'l:h.l:r“!h'-l-:"‘ "'“_'._‘ I g
ahosa, £ hisealyitci Aok o]y remains in e trivgthogonie stage wnd nueliaplees at the ﬂ1'.'|r#.ll'l |1I.r :.--:. ‘\-I Periiny T
Bt alss di'u'l'l'-'.l.l'j_."lth from bime o finge PRE-cistic and ¢y SEbe. TOTTms ik Empazabe 105 SPOEIcs. Thiswe | ] EET |]I|J1._|
CURsLant source. of infection i idhiers,

The mature quadrinuclease Lhalsare the mist resistant and infective forms of the parzsie asd are: pacicoy)q
developed when a stide o equilibritm his ben evtablished between the Fost snd the parasite. But the ¢uats pn sliigpy
m_an nfected individiud are wnable 1 develop in the host in which they ane produced and thenefore ACCEsLilyg 5
Iransterende 1o another stsceptible hont, where they can grow and contimee their Bife cyele as stmed shove

Reservadrs of Infection, Natural infection of £ feakefuie ai o5 seen onlv-among men and monkey s, Hepge, Mk
I!“.' COMmOnELd SRS gif ll'.li‘l.'l"h.lrl

In China, dwre e supposcd to e the: parsabile sivitace of inloction o msn 11 s heen shown thal wild rars, although ey g
mmpeRiant Lechor 15 the pread o the dateasi 4o mas. miy be regadded as reservom ol FoResaafudiear

Muodes of Infection. Transmivcsing of £, hustoly i froms van socmnan s efTected throush Bs encysied L u.n-:‘
e ovcurs through the inpecion of these gysis, Slature gissdrinneleate cyvsis are the infective Torms of thas
parasibe. Faecal contaminanon of drinkeng water, vegetables and food are the primary ciowses. Eating of ncoke)
tegetables ind Triits which have heenfentilised with infecied human fatces has often led io the dceumence of fe
e, ﬂ-.'l:aﬁilmii?.. drinkime water supply comtaminated with infected. facces: pives Tive 1o epidemics.

Rile of Currrery, Handling of foasd by infecied ndividials bevstpassers or cva-carmierg appears 1o be a ven
vommon method, There are twn types of carmers: “contuct” and " cany e seeil”, The former e soppiseed to Be
calied “healthy™ carners who have nevir stllered from amiehic dysenten aind whose health Sppears B remaln we
impared. The Jatter are those wha have recovered troan @ climical attack of acute amoebic dvsentery,

The: tropdioenices s ich Pass out-with the evacion thlisd 30 mucns isk- o gritiiemi suffering fiom an nbteck o amnehi;
dyseiteny canno survive for meore thin decple- ot houes, and s ane o unlikely sonrce of inlechion. Even 1 ety are- ingesed
dunng this short perid of evsstence. they wne digested by the st of the TRSIERC ik

Hotvie ey may Iransmit wyvsts while passing from Taeces i enprosecied food-stufl. b P usually 1o be ol
relatively little imponance, The cvses of £, histodviices has  heen found m 1he droppings of cockroaches which alse
AEFE I sonrce of infeciinn

Pathogenicily of Enram

E ST
Incubation Period. In man, the incubstion penod varies o ereat deal byt is generally four or five days,

Climical Fealures or Symptomatology, The werm Carerebean s §s g chinically in denate olf thise: condiions
which are produced in the human st By infection with £, hiafvig o different areas of it invasion, The wiE
“ornoebi dovenfery™ signifies o condition n which (he mfechion is conftned 1 ghe niestingl canal and is characterised
By the passage of blood and nucus in 1he stool. IF 30 be noted that “urmoefe dvientery s nor 3 sypofvm of
“epmeePucrans™ and meither does the rerm "rr.lrar-r-.l'.-_r'r ahvvantemy™ grve the full picture of thi m:mlifcﬁt:lliun.-. Lli:“fn-fel*-‘l'”"""r
oty Dyseniery 15 a syYmptom charactenshic of exfensyve imicatinal ucerations representing pmly a part of e
elimgal picture of intestinal amoehigsis, but there are o Farge number of vasey which are st ucn:nmpmn-i:d by dysdn:
lepie svmplorn, Clinkcal features vary Trom Soute coliiis i chromic cofits gng ASVMPIGDG G CAFREr Slate A::':'mFl""“'
Sl CITICT Can pass cysts of both non-pathogenic and Patlogenic straim of £ histoliticy. L

Pithogenic Lesions. These may be considered under fine hads:

Lo Primury v Tirestinud Levions, The

nfection is limied cntirely ko the large WHESlRe, the nitial site of hocanen ™
the parasie.

2 Revemdary or Metastane Lesivans. The ExTm-Colan drens w

ke the rophosoites of £ I - L
: - HESTalyEei can g
and produce leswons include {a) fiver, (b lures and (¢3 bran. VT
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INTESTINAL LESIONS
. =.|1.'III.'.‘1i!-i of Intestinal Lesions, The meticysine wopheeaites® Iiberated after excystaion cnler throwgh the crvpis

) !.l:’.h:rl.l.lhl! anml penelrate direc thregh the columpar cpithelinm of the mucess membrne By e amochond
activily and by also dissolvine the nesting) epitheliad cells with a protestytie ferment they sacrete, They thia barrms
thetr way deeper amd deeper by continos [vsisol fisseie celts il shey eeach the sobiucogs com (Fgs: [00& T
Here the amochae rpidly mwlpdy and ircrense in mEmber o cobonies, destnoy the tissues. i ther vichny aml
wilise e u‘j1f|l'_-.'u.'-l iterial as thewr food. The amoehie e begin o pass i vanioils directinns, dissidlvimg afl
“ﬂITnZII.II'ILl.II];._] lEsues 1ill “!tin'l:-'ll'l-"}. i enmsiderable area of the subrmoeos s destroved, ml.dﬁm:ning the 1rcons
|!|||."!1'|I'II::LTH-" bove. The invasion of he tissues b i prodoseonl parasare brngs s Fr..'|.i|'| coutgulative necresis and the
Formaite of abscess which Tmally breaks down, lending 1o the development of uleérs.

Intestinal Lesions in Acute Amoehic Dysentery

Maimrscome Parnoioeny Wogm Aoy

Dstrobmtion: of Cleers, Awivehic alerations o strietly confimed 1 the farge gt The lesions nay e peneralised
or localised

1 Generahsed = The whale lenath of the larse pot s far down as the internal anal sphincier s involved.

i} Localised = There are twa levels of mvolvement:

a0 Meo-caeval region — Fére the caccum, sseending colon, teo-caccal valve and appenday e invalved,
11 - Sigmoido-reetal region— Here the sigmond colon and rectum are myvedved,

As a rule, the prepomsderance of lesion in the region a1 is found 1o be abaot twice as that in the region (b

Cheprawrer oof Uleers, The ssies of amoehic uloers are not easily Jetected extermally (from the peritongal surface)
unless they are deep wovd ¢ stensive. The characleristse sppeprance of the oliers i st seen fron the mucons surface.
The ulcers are diserere and o heolthy mvcows membrone abwoys imervenes hetween the ulcers even when they ane

Hg. ik — plirreaapic anabumy af the lorpe infesine Fip. 1l =Invnsiim af & bicsdieig ihromgh the Investinal wall,

I oryqls ol Bacherkihn: 2 posculans moosae, LF ‘*—'f""'-"-'- b Frasboshaped cleir area reprosents te prodess ol Fissike mecnases,

&, copcular muescles, 5 langiinidmal isscles s penlonodm Cuntimumss Binesymiiess e usal progoess anid diact hies, @5
LM iy Byraph mifc: iimimal apprissh.

*There ane ceriain strins of £ fispaluics which may ive superfscially i tie coyptsonl Lisherkihn™ phisbs of the large
mtesting, croding 1he maceis sorface and utilising the mvco sworetsm i Tl A1 ths stage. o metabsloes ansenshscally and
lives in issociatan waleerain mestinal bactera Bymbionic ossociaies) bl oot feeding opon them, These strmms kave s S

pathuapene inadey
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i ] 0 all msclular elevatom (.
extensive. The varliest destom s charscrerised By the Farmation of scattered ares o siall . ™. 1Flg
120 having an opening @ the cenre witl hypermemia and oodema of the mary
G : . w5 M)
mnersed., Brownish-vellow matenal of mecratic tissue comes ot m which amoebie mopigaeie "IJ”
iheration of eytolysed tissues from these nodular dreas, small superfrcial uleers are pridiive

inal lissues. When the moils, ire
v e Tound. Wih thy

A tymical conortie pleer s the Tollowine peculiaritics;
lre— Varying (roms apin's head 19 ane inch oF imore i dianieter
Shipe — Round or ovals transverse in large codbescing ulvers.
Margin — Ragged amwd undermined, Being formed by the overhanging mucous membrane. Such an nleer, o
vertical section, his the appearance of o sk [ Mask:shaped ulcer). .
Base — Generally formed by ile musenlar comr and filled up by the necnic material, yellowish or blickig
clough (Fag. 13)

Extensiont of Uleers, Superficial ulcers da nat extend hevomd the muscolars mucosac. Deep uleers are limijed iy
the submucous coat amd may extend lterally 10 T T ATy addjacent uleers. When (hve destrueinm i g
limiated fo the submucosa bul exiends deeper into the muscabar and even the serons lavers. the following Lomplicy-
tians may arise — local peritonitis, hacmorrhage, perfortion and generalised peritonitis, percacel or perivoli ah.
svess. sloughing aml pangrene of the larpe g,

Hewling of Ulvers. After the separtion of shough. granubition tissue beging to firm on the Noor of the uleerated
et In smeall superficial wleers, sear tissue s not formed and the mucans membrane is completely restoned sver the
ared. In these cases, regeneration 15 so effective that the sites of the healed uleers can hardly be recopnised later, In
forge arved leep wleers, healing i associated with the formution of scir tissue aver which the epithelivm of the mucons
membrane does not grow and these areas can bater he detected as smivarh depressed sears, the centres of which nuy o
may not be pigmented. Excessive Tormation of sear lissue my beawd o strictures and partiad obstrection 1o ey pussage
of the Taecal matler or it may produce o gencralised thickening of the mestinal wall,

Mickoscore Patonocy (Hstoratienoay b Inoan early ubcer, the lesion will be found to be limited above the
muscubaris mucosae (Fig. 147 and the amoebae may be seen marching along the interglandular spaces causing eyialy.

csis: Al this stage, the epithelial cells of the cryprs of Licherkiibn will show varving deprees of necrosis und with the
destruction of its basement membranc, the amochae will be found 10 penetrate deeper (Fig. 155 10 a seetion is made
through the middle of an early uleer. ome woukld find the following:
i Inthe cemere, an area of necrosed tissee in which the cells are in various stages, of degencration, Hardly aiy
amoehy can be seen m this cemteal desenerated srea
2. Towards the periphery. amochae (raphozoite forms) ane io be Tound in barge numbers lying singly or m
groups, with no eellular infiltration

I Tairly advanced lesion, the trophogoites of E. bstolvider may be seen miagrating a considerable distanee away
Tromn ihe actual vleer and invading the intermuseular spaces 10 reach the pertonesl coat, The narsites may also be
observed burrowing into the small venules o lying withen the lomina of dilated venous radicles us free cells alongside
the red blood cells and levcocyies. Hyperplisia of the endothelial cells of many: small Blood vessels cagsing (heir
thrombeysis meay also be seen. In these thrombi, the trophic fors of £, fisieadvties have ofien been detected,

I-l'll'.ﬂ'-!'!-““:ﬂll Lesions in Chronic Intestinal Amochbiasis. The pathalogical piciure of individuals suffering front
chromnic |n|:_|:5||nni nm:'rr..*hia'-.iﬁ :_||I|J those .‘ill”ll:l.'il'llg Froam iicnie dysemtery varies only in degree. The course and PrZRess
of such lesions are {::nhn:ig.' gujdmjl by the resisting Fl_!ﬁ-'r'f.‘F_l!!lE the: ot The lesions which are observed in this aroup of
cases are charactenised by ulcerntions and regenerstive tissue changes and hence. s combination of the following b5
ubserved:

I Small uleers involving only the mwcosa,

2. Extensive superficial uleers with hypersemiz

3, Murked scarring of imestinal wall with thinning. dilatatkon and saceutasion,
4. Extensive adbesions with the neighbmring viscera,

5. Localised thickening of the imtestinal wall leading 1o o narrowing of the lumen of the boywal
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Fig. 12=Enrly intestinal besions In acate amuelric Fig. 12— Indesiine af acwle amochic dysenders.
dyseniers, Shmﬂj:_m|té.hrcd lessans. The base o it of the wloers is
Shiwing the nodobar slevations and wloerations Filled with biackh shiugh sid B I peesem sone sarmoimis.

cnch of these nkcers,

6, Generalised thickening of the bowel wall rendering it palpuble. In emaciated patients the course of the entire
thickened colon may become easily visible and palpable.

7. Formation of tumour-like masses of pramulation tissue (amoebic granuboma or amoghana), Clinically it is
difficult to differentiate amocboma frem carcinoma ond the diapmesis rests upon the demenstrtion of tropho-
suites of E. histolviive in sections of tissues, obtained by biopsy or al autopsy.
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Fiz. 14 —Secrion froi the inargin of an amechic uloer of The cascnsm.
Sho= eng poolfecitan of £ loamadaeg megedeile Tiriis vy Bl the pmerplanduler spaces

Fig: 15 = Phedemdorozrph from as carly amaschie ukeer of the cacram,
Feophoratizs of F hooidvuca are dedn machang abong the cepts of Lssherkubn (4 olihém are shown — 2 gt and 2 devroved i enalag
il Baimment membsane ol ihe -\.'plll'-'llt| Binpmg anad penctranng deeped iy ihe nissads jong mophesnte can be ason ['-1-='-n-,'.ll'h= harfreri

Drefinate wleers involving the mipscular vt gr even extending up io the penoneal coat Wiy B seen in cases where
scure exacerbation hes oocurmed

Stoe in Intestinal Amoebiasis, The general characier of the sfool will vary woth the inestingl condition. [ mas b
Muid ¢diarrhoeic b, semi-fuid or even formed, with or without adherent traces of mucus andor blood, FExamunatson of
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he stonl, Bedli mac roscopicully nngd rhi,umw:,:picn]h-, h|:|-.|'|'\, ficil l.'l:I'I.|]|' i3 gsiabhish the diilgﬂlﬁilﬁ ol imgestaral amy ey
Pt diflereniate Teonw other dysenteric |:nn|:|ili1;r:=.. _||'|,|:|i'|,|;:.1,|.$h the demopstradion of £ hestoalttcer m the stood of
infected persons fonns one of the conclusive evidences, the imporance of muking a cytological stuly of the dysen-
ferw stodal lvis been greatly emphasised. b has heen ohserved tha thie cetlular character ol e stood o amieehie and
hacilliery dysentery 15 so specific thal a disgnosis can be hased on (Bis paint alone. A table 1+ appended helow G shiod

the maeroseopic and micioscopay differences berween the stools of amaoehi amd paciilury dysentery.

AspEnee I sETYRY

B sms DysesvEny

Macrescopics
[SisEarn
At
CHare:
Cenimen
R ES[EES
Radeimin;
CrpssasTEseY

Kilerssoopic (ks |6 & ITh
EBC
s s

i g oot o day

Relatively copimes

U lemsine

Pranrk ol

Alirsd sl mucns nened widh foedes
Avid

Fhiid enucas mod -sdherent ol ¢ osamesr

In elanspes. reddisds yethon i colour
amy

{buer 0 mmed i 1 iy
Small

Uhdaorless

Hrlph: red

Bl and mucus, e [agoes

Alkaline
vy o mizcts adheiend o the Inpminm of the cintadner

[revcrate o in qoulesan, bright red mmooodou
Mymeraus

L SR £ Very [ow Larpe anil numeous, mary of them camais B 3.
hemce misaken Tor £ bl

Fissina iFimLy Preienl Rrarce

P BolHES "|:'Er:| Caniiitin mil

EIEasT cF TS Ml FrLmariEis

Pamasin Truphaganies of £ faidstivn wil

Bartikia Mamy motile hocieta hil

Al TS TS Fresent Ml

He r.u.li-; TN AL TR

METASTATIC LESIONS Th CIVER

{Ampebae Livey Ahseess)

Incidence of Liver Abscess: In the iropics sboul 2 W0 per cont daverage 5 per cent] of the sndividuals nfected
willy £ histolysicn suffer from hepalic complical ions. The incidence of Tiver ahscess s less common in women and s
fare in children under len years. History off amioehic dysentery may nod be oblamed in more than 50 per cent ol cines,

Hepatic complication miy develop il any
have sulwided. 1a the majorty of cases, the he

time during intestinal mlecton ansd penerally appears when the inlesiinal symptoms
pali: complication appears afier aboal ne fo three months of the disappeasance of

the dysentersc anack. Cases have been reperted sliere liver ahscesses have developed after o lapse of momths or even vears i

rather  peculiar feature il gatients w
a small numberof cises b e mieshne anal the liver ane

Genesis of Hepatic Lesions. The irophosoites ol E, histodviice are
viin from the Base of an amoehic uleer i the |
capillary sysiem (Fig. 14 of the livier s a5

flering from acute dysenteric symproims do rarely peesent hepatic complications Only im
invalved ol the same tme, and these cases ane envariably fatal

carried s emboli by the radicles of the poral
arge intesting, wsually from the caecum and the ascending colon. The
an efficient filter and holds these parasites, Onee established, they

multiply in farge numbers ani proceed bo carry on their cyiyic achon. It eotrse af tme, 2 local accumolztion of the

aminehue will cavse ohsinuction
in angemic necrosis of the sumou

1o the circulation ined prodice thrombosis of the portal venules (sinusoids) resulting
naing livercells, The primary lesion thus appears to be a focal necrosis of the liver

celle which forms the starting point of a liver abscess and the process of destruction then continues in concentric
rotic ritersl conststs of @ sofid shough snd bater the centre lgquelies by eytolytic action
i entends radially. A fairly big-sized abscess is fummed by coalescence af these maliary

layers (Fig. 191, At hiest the nec
of amochae and the ligueluctio

abrresses,

Diffuse Amaelie Hepatitis, The syodnme of dightly enlurped and sender liver, right upper quadran! pasn, inersvitent fever
i lewcocylosis in patients with anehic dysemiery is somelimes peferred woas “difase soefae Aeparinis”, T evistence of ok

g ceiditton i debied, heause cane

fill peastmortesy and biapsy stadics of maersal ohizined Gom - lver da neather reveal any
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ury thysentery
Micrascapic appesrances of cellular cxndate in amcbic and bacillury
iFresh prepasininns)

Fig: 16 —5tnd i acupe
amoehic dysenlers,
Mt b scanty ol lslar
exudate. clemped fed
hiond celds, o knote
hoadies anid iroplioeaives
ool & Brafedvisra wirh
enpesied e hlogl

cells

Fig. 17— Stoal in acoie
hacillary dyseatory,
Mute the ahundant
celnbr eaudage
ineEinang: pas ozl
macriphapes noh
phngncyinsed e Bliomd
<ella, ghisd ells and
discrete red blood cells
Wil ccasional

Toitheans Fovmalicon

Patfelogical evidence of diffise amoebic Tegatins
camsiderel i be g B e bepatomegily, e

nor the presenge of Hispa] it WO
= T i fhe i i oyl L

. ressil of perigoggg o limimag Pt lissies. He

CRII ) e 1ah otbstances, or bacteriy varried 1 flpe

1%
ik o (a8 genernl congestinn nd eatargement of 02
_ 2 imfh:!. the blood sinaym i o ibcemieg -uﬁ:l,:;m P ke b umwebiF
liver abwcess. Moreover sl conizol of tessi anachinys by betre line. i deugs gy B - pafete: | e BT
cawses disappearnnce of (his lender hepaismegaly. * T EHE having oo action on & Febirofviioar ins



PHYL UM SARCOMASTIGOPHORA GENUS ENTANOEBA N

/

‘r HEPATIE
. AMTERY
! HEPATIL PORTAL
I I.IEIH

Fig. 18=Anainai of the vascoiar supply of Hhe liver.

Fip, 1% Portal venoas system of a Hier lobale,
Shwang dhe penesis of liver absess Hule e Fovall pev s (mibany alecesd
amed eabension i comennie T ireles

Mucroscopic Pathology. Amoehic liver abseess varies greatly in size. [t iy oceor m any par ol Ihe liver but is
generally confined 10 the postero-superior surface of the right Tobe, Ordinarily only o large soliary abscess s
founsd. “Fo thie maked eve, the appearnncs of the abscess area Iy redkdish brown in cobour with @ semi-Nuid or gramous
contistency (Fig. 200 IF the eytolysed liver lissue 15 eompletely destroyed or is washed gl in nunning water. shineds of
conmective (issne may he seen munning acrass e abscess eavity, The wall of the abscess cavity 15 rgged and shaggy
in appearance and is formed by the necrolic liver lissues which gradually menge ima the healthy zones with an
inmtervening rone of liyperaemii. In an abd ahscess, the wall is smooth and is formed by dense connective 1IsSLIES,

Cases have been ohserved where the whitle liver has been transformed into a huge abscess sac, holding litnes of

pus, the will being fommed by 0 narmaw stripy of liver tissue,
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. Fig. 2 —Alncresoopic paibalogy of ansochic liver abscecs,
Begte the ¢ Bara tenan coagulalive neors s cased by Frmssba Byoluyes

Multiple small abscesses m which the while organ beconwes mddied with seatiered focd of necrosis, e F‘-'“t"i‘"'
mre common than s tsually suppused
Microseopic Pathology. 1 a section is muade shroargh the margin of o liver abscess, thres zones can he differests
aled from the cemtre to the periphery (Fig. 210 -
I A cenbral vone ol evtolysed pranulas matenal with no dnioeboe
5 = carmsstimy of depenerated | . .
: inn::aﬂ:llﬂr:;::a:mﬁ Es.lmrm*::n. v, bt cni lelneytes, conmectve tissue velbs, red hlood celts and
3 A penpleeral pore consisting of congestsd capillanes wigh Virying ey

rees : : can
b seem o b misluplying 0 this avea sl invadang the sdiomag hea of mecrasis of liver cells. The anuebas

Hh:l' III\'{'I' Tnsskp,
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d 5% &
rﬂﬁ‘l‘"._-llﬁ: Gl = 8
& oF

o Qi =
Fig. 2F—Microapsc pathobagy al amichic ver aleees.
Moo the imopleeeses of Eanmace ndei e @ the sirpin

In & long-stunding whscess, the third some ay consist ol actively proliferating connective tssue cells, lympha.
cxtes, to wall of the abscess civily.

Neie For the demonstration of tmphassites ol E. stdutioar; the materia shondd e tken from the tivswes of the sbseess-wall
hy seraping, amd ool from the siscess comienls )

Pus of Liver Abscess. The “pus” is nol of suppuration bt is o mistuee of sloughed liver tissue and blood. Tt is
chocolnte brown incakour and thick in consistensy (e so called anchavy-sauce pus ). T smehl is rarely offensive.
The “pus™ 1% bacteriobozically serile: Micoos omead craminalion of O “pes” neveals degenerated liver cells, o few
redd Blowd cells and vecashonal leucacytes. The traphenites of £, biaedvrieq are-not generally found - freshly aspi-
rated liver pus. .

Inti=tinal Lesions in Amovhic Liver Ahscess, In all cuses of hegaitic wmchiasis as also in sither metastatic
amoehizsis, the primary besion s in the large gut. The changes in the intestine nbacrved ol wulopsy iy be any one of
the following:

Small superficiad uleers with Hickenng aof The colii
A, single latent abeer, [ocased mest conmmonty i the cascunt
Pragmerec o nai-pagirted o i {he Tafe idesiine. representing e sites of previoas uleers,
Mey ichaangein the Tasge gul, This is thic 10 fhe ettt whibe the amoebie are coising duomage w the Tiver, the ntestinal
uliers hive heen comphetely heabkod p
% Extensive wleers scatiered thinugloal the lngge imiestine are nel o 2ll common

Clinical Features of Amoebic Liver Abscess (Fig. 21)

{Lescated i ke Wﬂern-urper'l::rr_s_urfm:s: of the right Tobe of the Tiver.)

st 15 insidions.

Prain and enderness i the right hypeoschondrium are the earlies) manifestations and this 15 due to the streiching of
the capsule of the liver Pain is sometimes refermed 1o fhie right acromind region (shoulder pain ) due o the imitaton of

e fal fa =
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Bhauddar par

Displacamenl al hid
Bl lung sagng

Cnmparsatany
heypestronhy
of 13- ledi Inbe

Giagnastic aspiralion

iickening ol
the bawel Wik
tander poinks

Leuwcogylnss Cystof E histaiyiica in' the shoal
i 22— Clinical, lnhieniory amd rediolsgival Anddings in o caseof apoehic liver whseess,

the phrenic merve which supplies the undersurface of the diaphmgm: a dry couph may ofien be skibctiped ity i for
similar reason. Occasionally, s pain is referred o the lower abdomen or the right ilisee region

Fever, A shight rise of emperature in the evening or 2 low remitten lemperature which later becomes guolidian anl
takes on o hectie character. This is due o e pyrogemc effect of necrosed fiver cells,

Jensierdive is an vnusial mosilessation '

Creweerord frecilis, The paticnt becomes eamisciled,
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£l exenition, ”.I': et boeder of (he Trver-is palpabbe bebmw the coastal margan and 13 remder. Liver dullness
sty extend upwirds. The mavement uf the right side of the chest dimnge respiratan is diminshed or absent. There
ity be a marked ngidiy of the upper parl of the nght rectus which will interfere greatly with the palpation. of
enlarged Im:_*r Oceasionally, ther miay be a bulging of the pancies, ndicating the painting of the :|h~.1.;c:t.5,"mﬁ#u
Inbe of m"'_ liver may undergo a EOMPE sl ory |1_'g'|1r.:rlmp-l1:.' ina very hig abscess, As-" e

Liing stems. Thise are due ot the collapse of the i Tunge B cavsed by the growing [gepabscess, A Hihiesided
pletirnl effusion may decasionally he present, :

Aprival fnepraitye. This may be displace upwards and katerally by a large abscess,

[nrestinl xvenpoms, such 55 dinrthoos or dysenlery are absenl. On abdominal palpation, wﬁ'“mnﬂw':
bomviel with tendermess may he elicited. ?

I-L-:E. -

ﬁ:c.'l:'.l L

Course and Termination of Liver Abseoss. 1t feary el up spontaneonsly leaving an encysied mass, the conlents
of which may-be dried wp. Tibrosed or even cabéifizd.

Wilh the continued Ivsis of liver tissue, the gheocess iy grow i varows direetions ultimately coming m contacl
with the neighbouring structures, through which the contents are discharged. Thirs o liver abscess may have the
folowing derminations:

i) A right-sided Tiver abscess may rupiure (Fig, 2340

(&) Exeermaeily, A spomtaneous mplure throsph the paretes is one of e most natural forms of termanation of
Fiver ahscess, The shinin these cuses may be secondaniy mfected with the trophic forms of £ Rfsefviica,
FOrming grevenfomo cnfis.

(b} fnter the Leoegs. The “pus™ is expectorated with the sputim giving fise 1o haemaoptyss, Suich a spubum will
harve & viscid consistency and is chocolake hrown in codoar aschovy-saece pus™y, Microscopically, hiver
cells and trophozoites of E fiedvtien may be recommised.

fed It thee Righy Plaral Cavire, leading to empyemi (horics,

iy Below the Digpliragn, producing a varicly of subphrenie abscesses.

(ey Tnte e Peritoment Caviry, producing a generalized pentonits,

tii) A lefi-sided liver abscess

may rupture into tFg.

2By

() Stomgch, The "pus™ 18
vomited out, leading (o
haematemesis.

by Pericardiol Caviry,
causing purulent peri-
carditis and ending
Tatully,

(¢} Exrersaliv, through the
anterior abdominal
wall in the epigasiric
region,

) Lefr Plewral Cavity,
causing cmpyema
thuracis.

(k) A Tiver ahscess situated on

the inferior surface My

Fip.- 234 —Pagram showing the il sites ol Fig, 20 = Rifes of ruijdere of 2 lel-

Tupture btk riptiles of o righl-cided lver alsoss, abdicd liver ohsoiis,
o |"TJ'|!-|'?IJ.|.'|_"|" i q : L] i | I, pericanleal cavay; X sbaminh
) Bowe [, g, 2 plenrad caviy: 8, ahekmina P :
{Cridei OF Dhrelemtiith, parigies, 4, velun; &, peritoneal cavity

causing diarrhoes a.ml
discharge of “pus. in the st g
i Pevisecl Candiy, capsing o fatal peritonits,

T .Sy R T o
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plure ik

1iv] A liver sibseess siuated on the posterior surface may o ; ]
; i imvnriably farnl

Ifericr Veng Caova. Such an occerrence, nithough ans,
{Fig, M.
Diher sifes oF nupture of 4 liver abscess which bave hepn now
observers include the commen hile duce, the pelvis of the hicdney
gesses o thi fumbar negion.

prded by duffercnt
d the perinephrc

METASTATIC LESIONS TN OTHER ORGANS TFIE- 25

Pulmonary Amochinsis Amochic absegssof lungsmay b‘-‘l—""""“ﬁ""’“f:"-"md;m.:

10 Primary, 1 as o rare comlition, occdring independenly €vel wl1]'!-'i.1li| 1i.u.'
presemee of any hepatec abacess, I these cnses. irophozoites af E. 'II"""'“I"'?“.TJ g.:lm
entrane from the gut-wall vie the portal cireulation into the pulmcry capillurses:
Evolution of lung abscess, either single ae multiple: poedrs in the safrr Wy as that
ol o liver nhecess, ) Traraverss — Panieas

Fih Secemdary, Woarises @5 0 complication of Tiver abscess by dinset exIcnsiogn colan
throagh ihe adhesion formed wilh the diaphaagn, the liver ad fhe buse of the ng:hll Fiim, 24= A Biver abisoess on the
Jumg. In sueh cises o single abscess. vasying in size; miay form in the lower Tobe 8 pusterive surfice may ruptere
ihe right heng jatn the inferlon vems rnn

Cerebeal Amochiasks 0 is ome of the mee varigies of metasiabic X
thve majority of coses, amoehae brain abscess nrises as o complication nf gither hepabic oF pulmaonary abscess or boih

The abscess is generally single und of small size and is located mosl commanly in one of the cercbral hemisphees,
Amoehic Pericarditis. Another rare amnifestation of amoebiasis is amwebic pericarditis. Recently more cae
have been reporned in world's medical Itersture. Perscardial involvement in amoebiasis occurs invarizbly by direa
exiensinn from amoelic sbscessof ket fobe of the liver. Decasionally, the disease nesulis from an dbscess in the ngs
e oof the liver or ling abscess: High fever, epigasnic pan. palpable muss in epizasirinm or i left hypochondnmm
renderness over upper abdomen. dsproea and pericardial b are the saliens clinival features of the discase, X-ray of
chest and upper abdomen show enlarged heart with clevaded dizphragm, Uhrasound of upper abdomen aad
echacardingriphy e alsohelplul in making diagnosis, Blood examination revenls anaemia and polymorphoaucles
lencneytases. ECG changes e prneralised 5T sepment elevation, inveried Towaves, of low vollage complexss
Cutaneons Amoehiasis, Amoebic invasion of the skin is usually found over the region adjoi ning i vescera leso.
<uch ws. in the nreas of drainage of ver abscess or colosomy wound, in the sifes of ruprured appendicular and penic
culic ihscesses. Exensive necrosis and sleughing of the skin amd subcutaneons tissves are ciused by the LrisplyiLes
of E, histelvice in these aress, Besides these gramilomalous uleerations, o granulomaus mass simulaing an epithe-
Tioma has been seen in the peri-anal negion,
Splende Ahseess. It is found in associanon with hepalic nbscess, Transmissmon of the frophoroies of E. hiferalsicg
ecurs directly through an adherent splenic Mesuee of the colon, '
Amaehiasis of the Penis, Amochic imfectins of the penis ane extremely rare and clinically. missaken for casti-
agma of the penis of ubcentive venerenl distase of the penis. A few cases have been rn:pum--d in world's medica
literatura. A few enses have been documented from India at,

amoeliasis, o

Enumeraticn of the Pathological Lesions Consed by £, Kizeoly i

| Brepeieens | Javilve the Birge it onfy
b S Acete dsvphic Dreveatery: Muitiple ulcers, deep and exsensive, Complicitions which L
the diseiss pre: peri-caecal and pen-cals sbivess amoehs appeniticitis, perforati 'LI':.IdﬂF anse o periioni
wamgrens ol the gu end fistalas: | i and generatived B
T Tl firprsnimen’ Asusidiiass!
L) Sengle Snient ulcer i Ehe cadui,
ih1 Multiple, smoll: superficial vicens scattenad theoughmal e e pue
{1 Thiskened cavcem ond colon, wath oceasional sirctuse formation !
taly Aarocbama in the coccum amd ather pans of the fage gar '
i¢] Mgrienbed or m-plgnenied scors,

Fll
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Frmary lung abscess

Secondary iung abscass

LIVER ABSCESE

EPLEMNIC ABSCESE

Trophorones al £ msliohiics
n g famale genilal iras

Trophozaites of E. hstalyhes
in Ve urnang ract

Hecto-vasal el Recio-vagnal hishia
Fig. 28 [Hagriammatie representatien of the evolwibon of melasiotle amockhing.
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W ExrwaIvmsreon o LY TRET TR | e
I Eiver n Aamehig |avey G LU
T Mulnple small absgesses volving 1he w lioke dspan
UhEL A g aillilary whvcess, imseitlly i ahe pesteni-supenor surisoe of the nght lobe
Thw lerm alifhese amdlin B pwtiies 35 0t widely accepted. hedans thens 15 T convIMCINE proad har it g W
ELLE L eI R S TR e 3
TR
fal Pomsan. Small, muliple shagesues, iy b oo lumge o bathe the fungs
ihi huluhndu:_-. & senple phacess il vy ane w12, stateal i the foeter ol o3l nFI" hm‘l'l

L]

3 ]
Brewe A snnl] ey s af e cereheal lcmisphenes
Spdeesy ) Spleniy sl
Skan Liramulymasi i alverarion uf the <kin adminang 2 visceral lesson Coramislomanaliies msiss '~'imll|.1l:|!15 am epuihe.
bewnaa wnthee peri-amal Fe

B Cregevnitd Trivs - AmiseHi pmamg citrance either thaowgh a revio-sesacal fisiula o 2 rectievagmal fstula, Digg
AT 4 o penil w1k My ive mse o ameabie UL VI and mmoebic uloer of 1he r“’-'ni"' bl stach |l."-I\.H'H
Are esdneme |y e

Laboratory Diognosis of Amochinsis

The primany aim will be 1o demonstrate the presence of £ fivadvieag m the material ahimined from any paricular
lesdomiy, sl as skoal, L'|:.|IJ!'i-I M liver whscess and Spulum,

Diagnosis of Inicstinal Amoehinsis:

E) Bvsironiarn Gyove —Cases of Acote Aivsebie Dyseniery.

. B annmaT ey o siia

tad Nethed Lve or Mocroswope Appearanee, An offersive dark brown serni-Muad stool, acid in reaction, admived
with blood, mucus and much faecal maner s representative of o cise of amoehic dvsentery,

th Laeweral Mibcroscopsicad Charderer- Under this, antention 15 grven 1o 6 the character of (e cellufar exudate and
tir the presence of Charct-Leyden crystals. The celfnlur evmdate is sconty and consists of only the nusclear masses
Cpyknote bodiea™) of & few pus cells, macrophages and epithelial cells: The red- Mood cells ane clumped and are
reildeshi-yellow or vellowish-green in cakour

Charcor: Leviden Crvafly, These are also found in other pathological condinons of the bowel and therelore il
pathognomome af the stool of amochic dysentery. Their presence only sugpests 3 careful examination of (he aool for
E. horafireca. Insaline preparation, they appear as diamond-shaped or whetstone-shaped crvstals, clear and refracule
Theirsizes vary from 5 w50 pm

o b Bemeinnerarient af £ odvieo by examiming an unstomed prepamtin microscopically. Fresh stool (within 30
rrtites. after passing the stoolh, unmixed with any anliseptn or wrine, should be examined. In scule cases. the amoe-
hac troghosmtes. can ¢asily be recogmised by their characteristic: movement and the presence of ingested red blood
cells A stained poe parabicn by rarely colbed for

20N SIS AT 4 L sheeas mandere Reoosy o

Aoncm Al eyt Inoeardy cases, 98 55 always negative,

CInp Ay sppreant vt we Capot e — Uvst-passers oF Uy si-Camiers,

L Esoasamaaires o sTes i Demonstention of £, skl dica by

fa b Mo roscome Evamreetion ol §p s madural stool (fonmed) for CYALA o (80 @ smear (lor cvsis) P"'fi'-'“"'-‘d by

concentration method. or ¢ee) a purged sioed obtmned alter a saline catharte (matile “n{ghﬁdhﬂr-_.' and cysiyh
of (i) e miterial collected by the wse of sigmodosicope drophosoties ), Specinwen obtained through 1he sigmoide-
svipe yiehds o positve sesult ondy when thiers are visible esions i the sigmoido-rectal area; At least three copseciive
samples of stond shoubd be'exnmined for detcetion of eyst as escretion of eyt in stool is ofien imerrtient.
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(b il terr :
L i Exeanminution. Stonly segative microseopically, when cilltured. liave an varons oceasions shosn the
presence o parasites: -

(b Amirniof ”JFH'H’.’:J“:”"_ N"I “"l'."ll nn'l-"l'i.l.di]\"‘.i
] : A AR
2. UMD PICTURE. It i in no way characteristic
3 SERUIARGES i T I | i
wilh very I. II B s “asympiomatic sarers” the anvebad, present in e stond, are in the commensal phese
i ry fittle wr no invasion of the fissues, These cases are sero-negative. Bot those cases where Bissue-mvasion

i ] 5 L T T -
'l'fr”h'i '-1_1 ﬂ"_} sympltom has existed g enough 10 stimolate the sntibaody formaion, the serological 1es iy be posi:
Live (viae ffra.

Diagnosis of Hepatic Amoeliasis 1 Ampebic Liver Abscess )

_ L. HINFFHlJ'-'Fﬁt' Aspiration. Exploratory puncture is one of the mest practical methods Tor comlrrmimg the diagnosis
of :'III?LH;‘DI::' liver abscess. This may however fail, if it 15 deep-seated or located i the posterior aspect. The aspirated
“pus” may. be examined for the demanstration of wophic forms of £ lustalviica fsee . 160,

2. Liver Biopsy, E, histofviica (trophic forms) may be demonstrnted in specimens uof Tiver biopsy mken from cases
of midiary amoebic hepatic abscess.

3, Examination of Srowl, Cysts of E. fistofviica are present m bess than 15% cases af amoehic lrver abscess and
gives information regarding the persistence of intestinal infection,

4. Evamination of Blood shows leucocytosis, varying from 500 o SO00 per i of Blosd A differential
count shows neutrophil granulocytes 1o be 70 10 75 per cent. Liver function tests show faised alkaline phosphatase
level and 5G0OT. kevel

5, Serodogical Tests (fmmpnologic Diagrosis). These tests have been in wse Tor the detection of <pecific antibody
and mainly useful in diagnosis of extr-mstestinal anmochizses. Imsprovement 1 the production of amochic amtigens,
o Trom axenic culiures a5 well as in the sero-immunological methods. sen-immanodiagnosts of amoebiasis has
become important in the field of laboratory diagnosis. Their value lies in screening for amichiasis. purticularly in the
exlra-intestingl amoebiasis cases. The tests LAT, IHA, GP, 1FA. ELISA. may be wsciully employed a8 additional
miethods of diagnosis of the disease, Latey fixation test (LAT) s Fairly and frequently used, These serological fests dre
virtually always positive in hepatic abseess, but only about 5% pasitive i cases of dysenlery.
sy (RIAD ind CCIE have alsos bevn used o gstses ool ameehiisas,

Asaenne anmcess I is dilTacult 1o-gen a specilic and pure antigen becuuse of microbial asseciales i cubues of £, fisolvic,
It is hwever noav possible Lo get such an antigen from the rophozoiles of &, Nisrefvsten groavt in ain asenic meduim, Antigen free
fram ricrobial components muy be prepared from cysisaf £ iirvadens (snake ansehad which also gives satisfactory results Yap.
Faman & Aw, 19900,

6. Intradermad Test (Leal, 1954), In-an infected individual injection of 0.1 mi of an antigen prepared from cultures
of E. histdvtica produces al the site af injection an erythema which manilesis after 3 hours. reaching 3 maximum (%
to 10 em in diameter) afier 2010 24 hoursand disappearing in another: 24 1o 48 hours,

7. Ruliolagival Examinatin. The right dome of the diaphragm is penerally found w be situated af a higher level,
hecause the commanest site of abscess 15 in the poster-superior surface of the Tiver. Sometimes there may be a
“tenting” of the diaphragm (evidence of halu..ﬂ plevrisy). The actual jntmuum; cavily within the liver :-uumnlu-_-,uallg.- he
visualised fadiologically but eocasionally it nuy be delccted when it ¢asts a shadow of less opaque are in the sub-

stance of the liver.

R Radio-ivotope tracing of e
lesion in the liver. Tandon ef af | 1446y s
filling “defect” in amoebic ahscess of liver.

concealed and multiple abscesses af the liver and
0. Ultrasonography of upper ahdamen, CT sean of liver or MRI scan ol iver may be found usefol for detection of

ampebic liver abscess,

R asdpoimmun

Recently hepatic photoscan has been infroduced 1o Tocate the space-oceupying
ing 1" labetled Rose Bengal as the tracer agent. observed an area of focal
They also found that such an investigation was very helpful in detecting
also in studying the progress of healing iof this lesion in the lver.
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e T thie spistem and b
Flagasonts of Pulmenary Amochiask, Demaonstiageon of the irisphaisnine of B Ak fudrov i 1 b
ol il sk

sl e "mamcHovy it
Wl the Biver atvaess lias nuptascd thaough the i, the matenal expectarted 1% [:!-F:[:.I.ujl. :.:Iruntﬂ.-r b .,.-.:
i ol T dibscess Sbwposcogoally, i wall shiss llh‘l.‘“l.'ﬂ'-'“m'l-l laver cells. "klm-m:' I 1 :"'.F"'ﬁ"-';“"r-'l"‘"“- Biat il be
event st aled nuise b fibees of e diphieaggi. The parisiles may he detected in !I'r:. I1T:r'|'_|.||||'--|_r..'||1.' e
ol oo il v nl e onatiote: The e e irmed "|'l|h"".l.|Iru-|;'l.:|||l|1r|n.'n:| fngsly, may |':|‘}- L e sy
pppeplies ol & deaelosos The presesce of e coinm, coummaepisal o the mOL 5
iy canse comlbeon o the daagneesis

- arched Fosr
Chne Mooastars Eesiees Tnoall such cases. the troplzoate ok Rty shoukd be s

Trentment, Amwehicmbal diogs may be onped as follow s

i ! ; yaspve Ao |
I Fevuie Anwfunvdes Dings apling o ke frphosines of sl in [hi sl HIAYE "

4 . M- Aadimrsiened prarenter
vk B tbee st stnmak wall, e o] onbes mreissin kesions Eisretene amll dehydrocmsine HHET Ad

ally
ghi Bt oyer sl i s anly — 3-amunisgun e dchbrogiane
Y Lol Asscbicakon Prags acniag on tophoeoges and cysts of E bt an the fumten nndh
it st o b bimagd o 4 oo armosigiles
pid Blabpenated by drossguiselipes = 10 palohydoosvgunaline liodogquin . i hloehydroxyguinaline
tehnwpunml
innh Flechbsasctamisle oo, ilmamde fentmmnk |
dinr Arilalstics— oy m chomaime)
th Tebret g laminal smschicndes - Antbids Oemeyclned

Vo Bl Trammerad s Toosi Amsortan dens Drings s img on the trophaemics aned cisixm the lamen and Ill-lpl'b.rullllr-.'-q i
T bistrrdviemar tmi il lissiies Sletiaonalienle r|'J:|;_l:.|-l anel aedaled '-"lll‘l'rl“h""‘" Ik tiicarole and mitrommidagnle ane
milministerel] madly

Fraaplay bienis

For Persinial Propivdari 600 Use of botled drnking water. tinh protection ol all food and drink fromt conaming-
ton by fees, cochioaches aml rls, i avondmee of wse of aw vegetables und Truns, (v personal cheanlmness and
chementany Ty mense comditans ans lo be ofserved whike bk meils,

For Comenenire Prophrkavis: (1) Eective saniiary disposal of Taeces. () prifection of waler supplies from faecal
pedbustics, (b avorkance of the use of human excrenent as feriliser, (v detection and dsclation of carmers,

Species Yariation in £ fsndvnca 1 s now knoswn that E. Fiseodvies shiws considerable vamation i soe,
fieeihing habits amd pathogenicity, therehy refleciing that thene may be arone than one species ineluded under the nams
F histelvri o thongh genetically different, Some warkers ase however of the opintoa that the differcnces that exist are
dlue to environmieital Tactors, such as site and associates in the bowel and are ol genetically different. The suhject-
mattes thus appenrs o be complex and the tilde on next page summanses e viriows views put forsaed from time o
B

For reasons ned et understood the non: pathigenic, commensal specwes of E. Ristelvin-a miav acquire the propens
of tnvasiveness ond become pathogensc. The tssuemviasion i probably influenced by host's dier,® special intestimal
Moea and ensy matic | prosteolyl ) activity of the parasie isell.

Agyophing to wime sarkers pathogese O and mone-pathesgene B brsrodumee 08010 are swes hifferent i, There are b
PR TEa rrwr.l'p“,: |'|||¢'l\.|J _lﬂlli‘“'l I R I]I1'¢‘-1.'".'\'|.'r. severil micthouls hh.- '\nlﬂ:g cil I’“.I:m.hm PJIIEI'I'-I nf T ST IS, Wed n|'

i bonald aptibislies aganst several anfigens and use ol penete mirkers ae used o differenicate bepween pathagenicand o
pattwgens hadalylica

* Chlestenal i bebesid o be a natntional factir for k. Désedvice and is als thought e merense its virulence (Biagh et al
LR
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“Mlmeitet™ fore of E. histedutica. i e believed tha & fisedymion has o commensal phiase, i o e umen ol the gul
and mpesiing bactena amd other comtents of the facces. Thise amechac are gencmbly of smaller s, trophastites measinng |2
in L guon ard exsly measuring bebivy 10 jom Thl.'} are derivesd Froma the vinaletit "1:|Il!t Foce” o e D mpding dorms Thesa
awe catlled “aummn” forms and are siien mistaken for £ barmame (the “small mee”™ of £ biswodvica)

I':'mp-ﬂfl.? Bivtalytive

lamge rece small race
(L ysts abwne 100 ey 0 vete bolow T b

‘o ' v

Avimalen| plissc Wirlens phase Mlisclear stimiclane Wuclcas slimciane
"M agna® foson, scimie iis dhal asl diflenani (im
B dyseraieraie ) & Diraly paca i drinir
| '
[t im the Iy dang ihe “hlmuda™ lorm [Faaa | siraEn E farpmiianim
laimon of @og ibil-weull 1 Mimn-paihigeni Maon-pulapemic
le.-p.allngrmc Faibogeme {oprozia exisience

1 7E ilymer ™) T T i Feeds on haciern

t f
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NON-PATHOGENIC SPECIES OF AMOEBIDA

- - . & - i ’ _;u-‘
Errrenrretion cooi WG PRT9) Cavo prandi and Barbagall ekl

Crragraphicnd Distribution, Wirld-wide

Hubitmd v i 8 fise siaie in e Bimen of the large howel

Maorphology. Thewe are mainly, to stapes in e life ovele mropleseie and val, with a IRnsony s 0l e cve fing
tFig M)

Trompewoams. Hojs e ol (he lamgesd mnisct cocueong an the himas colon sl :
stupgishly motile” The cytoplasm o il cheirly defined The i praaal enidaplasm 1 packed with Frsnad 1.:l|_-||u|'.'w T
of hasctens and oiher subsinnees Tl aeser rod Itsd ot Becmise i is mcher i chromatin, e meclers is visttile i W ing
preparition. In stamed preparation e packear sruscpune shines s lasee ecvenric kamposodne surpimided Baoa Brader faly g
wrirse hoomadta grimnles Ii.1||n1: the dhick niwhear menmhmne

AT Tebegims ol asanghe meleus s by nepeated mmiclem divissos, oot e cy=1 7 fismied I'““Mkd_hﬂ] TERlhg |5
i 20 g i i In the himwleans sngce, hens pea bope glycisen mess. Clivonmiaid B, o presenlare i1y the Foer ol slender fily
menbs of puinted threads. Nerther the phyiosen mses norehmmatesd bosdres aine o b fonmed o pratme oyt

Life Cwebe, Same s thad o FDisaoin o Durimg exveysbinlne, G pigly ol deneysi arnneha iy nat endergo-any meiph-
et Pt wen 1 confeicd, the onemal 8 el e chamimitied by oy migmy.as 4

Pathopenkeity, Espss as o hbarmbess commesa

peasares 20t AU gim an dinmeter 1 g

Fijg. 2h="Theor stages al Enrieees b ol
pre-eystic famm, 510 b oyl with one o eghl nocler BMale the chamcienste e leas woth
crcentre barvnsume,; prescnoc-of ghvoopeen viersles i 1o and B chnsmahied bedics an 5

1, [|11-||+k|.-||lrd, 5

Dingrosis. As E. coli s smowe commonly, found m the dysenieric siaol. the marphological differenos from G palhogenic
specied 2 Riundlrtee e shownm thet tnhle lelow
'I'ﬁl[ll‘lm'u"l.‘ sl Uyl oof & Feintodtoen amid £ ooy
FErifcemartsd dipstn o Lritemscutng? vl
Tarre il an
F::.-I,k 2 b HE g 2k b Ak
i I ‘.-:!‘l"rl. e EIUFFH}I
Chearly dhelimil inhy ecivpleam anil enulopiasm B dbehime il e mplasm soarcely woem

P Akl
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Hiimviebe buspoly it R
IR e | h
t WIS Red hh"lﬁ“"'-'"""""-'}“-"' athll fissie alehns Baceeria aml other matienals
ML IS E:" A i tnt mever sedl Bivead gty
T Aok wpalde i ainsEmed (e (S RTRTET]] Wisihle i unstared jreparation

KEETE AN TN RAL - )
b Central L""—““‘"’"“ lane vlisumatim lxcvemine kanerame: coarse Clipimig

Eramules e dhe deliciie nuclear msi i gruniles Tine e ahick saibeur fcisniic

Lysl:
Yuragd et fude

o]l ot 5 pune E5 a0 20 s

LR TH RS I ne ) coniml barvirsine Il &, eccenitie karcrapiie

TACINES Mg Wicrble m eminidheate saps arge amid visdale in the hiniiclease iape
Fresl Propairtion

EE TR B l{lHII'I.L"IJ Firs

Fikimemoos, lhoeal-like. with square arpunied e,

_ Emnmorba chattoni Swellenprabel, 1014 Entaamgba podechs van Frowaeek, BFH20 1 s commonly founid i he lagge
intestsre ol Bog ond meikey, arcly moman, The tapfinsmle resembles that of £ ol the nocleoplasm stains dark and 1he
karyasome is smaller and eocentric. The eys isumtnacheate pnd shows cyloplisnie condensation and inclusion masses, [f is ron-
patficgeme fomnn aisl feservoir Riosts,

Entamoeba- moshkovskii Tsbadin, 1941, 1 hos been recovened from the sewape hut is nid known o parasitise man. The
traphozoite and cyst resembde those of £ Restafrics snd may catse dippostic difficalty when treated sewage elflient 15 éxam:
ined (o the detectinn of viohle £, I'ruj'rll':l.'Jl‘ﬂr L¥Als,

Eminmocba gingivalis (irons, 184591 Brumpt, 1993 10 s o parasite of de huanan moath, living as o hormdess comiefsal
particubarly in the unhealthy tioses around the teeth: It is o smali amoehs. meavaring 10 10 20 g in dismeser B s aclvely matile
ond when Fresh, nuilbiple preudapodia are seen by protrude, The cvloplian is @sesable imo clear hvalue eosplzsm and granular
endoplasm. Cytoplasniic inclsins consisl of baiteris ond other subsnsees bl mever red biosd colls, The nisslews 15 not visibhe in
unstained pregiainns. When stansed, the micleus sbiws i well snarked Rarsosdme near the centre with delicate achiomatae
strds-exiending to foclear menilbrane. There s a nng hke depoast of chromatin: mnlemnl msides the necloas mombrane {Fig. 2Th
There is noCx e s

Fig. I7 —Trophnzolie of Fig. 30— Merphalngy of Kl sau,
E pingival showlag |, eraphoraite; I do i, cysks winth ane, woo and four sacke
impeibod bodies,

Ertarnieha barfaran (von Prosviciek, 19020 16 e non-pathaperic sad closely resemildes s “mmma’ lomnal £, fsreioea,
it shows minor muarpholegeal differences, having 2 relatyely large rckens wilh a karge karyesonie (may nol b ceptral in posi-
finn) and the peripherd chromatin aranged along o portion of the nsclear membrane citber i the form of a single bar or 2
crescentic gramube on one side or discrete gragoles with widee spaces fetween them. The glycagen narss m theoyst sosmalier and
the ,;}.mlﬂ.a._m of the £y shows wmall vocnnkmons, Both troglaeraiies amil cyets are smalleran sire, B nedther h.'l.n:rrla1|'r|i'|.'|g|,|5
neer hiistesphingies wned 1 restrscted o the lamen ol the ot B isda sl Soeocaleivaie

Entampeba dispar | Brampl, 1025y According s somme workers. £ alispaer is o palogeias species of amoeehs and morpha:
bogicnlly identical wish £ Fistodirire, Cysts of E digpuee and £ héacdfation canonot be-differentiated umider microscope, The
trisphwsate of £ digmar dizes ol comlain any ingesicd sed cell,

Endofieax pama [Wenyon ard O°Conand P E Brag, PR DETves as @ miless comimeisal o e Tage imestine of min
It i comemonly encountered in dizrrhocic and dyseieas gl Thie erogrlarzeifes ure senll mosice, measieng 8 % pom dinmeter
anid show a shupgish imailiy. Cytoplasmic inclimsons comist ol lectena and other food partickes bus sever red hilaod cells. The
fucleos has 4 large irepulon karymsome, lying cccemtneilly m contac with the niclear mermbrane. The (o ane oval and ane of
the sime sizc as the '|,n:|1'ﬂ1n.-*11i[{"r."|'|11.‘ ol ol mucked virses from | 904 bl a mature oy is gaodnnucleate. Chrosetoid bodies
and glyoogen vaepals ane nol el i Ay of e sppes afl cystl lrmaatiom (P Xds
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Frdumarba buseliiti (Prowasck, 19175 Dubiell, 1919, 1 a6
fx i Farrhes Comamensal in e colon af man A saall (8 e 17 e
sl gesh iing H.'hh: revogised in the r.ln:,lln'r-n,-.u-.-.r:'q.;.gf by e nuclear
chardcier The siwe of the nicleus i faarly g 0210 34 pims The
haryumomne i a Buge cincular mass, centeal in perseten “anid. sud-
risimled by refracie globules. Cyiplpamic mclsiins et of
bactesa and itver food particke s b never oo Bl cells The
trophosmtes. ave raeely socn 0 the faeces, The oo 65 5 nuischeae

Fig. 20— Slarphidogy of £ bots i

bualy anidis eitler splierical e aval in shaipe. The vx I lasm o 1, tisphisebe wah inesiend hawboria aind vacunkis,
Liibits i I.lfu_u: gh.-.qu:qn M=y wdophilic™ bisdyl There: are no ” Im-.1 i I.u=|.+ gy v s acuole amd solisin pramile
chriaredonid Bodies -:FI!_' H The wipes il B cwstamd I_"|.E||||-_|,.!11||E Srie Feiie alie ;.'I'unln.ﬂ'l' ol 1 niscleis

are by saime

Blgstocystic fromimis, As a-comeman anbobiteni af b mestine, @ e fies Seovened o D212 Tasomomy and pahogeissy g
still mod cheir Bose wome workers consbder 5 v a prisageo e me subwnde of Amoehids Infeerin e eually svmpiomles on may
b st sl westinad sy mpsems i maksamism syndriame garticularly in patients with AIDS daease

FATHOGENIC FREE-LIVING AMOEBAL

The Free-Trving amee b are found i fredh water, mod and mest soil and may. mieet man: The geographical dambusm of
parthesgende free-living omochae are worldwide Theey are meabiy unlike oibsr ameebae wluch ame asscabie. These moselbes o
destonct Feaen £ Bpedvrica. They h‘thIp L The penus Nm'FI-:ru. vl smalber frophoemites and a |1a|_m||m|: p||.'|~ur:|. e
Acanthemoeha twith ldge trophosoites sl o flagelinle ssagei and el Eakanrkia |]ur|'._w|: Inispbricoiges and ni ﬂll::-.‘.lht._n
stagel The apedies ol diflerent penera ane g [ailnss:

4ol Genus Navglemi: Species 8 fonfern

Frimary amsebie inesingaencephalitis (PAM b cauval by amocha Magellaie Nacglerse N fowdeel i thermsolerant and

associmed with disease, but A prochers 15 @ free-Biveng son-pathopenss anseha
b ety Acanibamachat Species A cagellanie, A colbertimat. A polipdiree, AL ehvsodes

Acanthamoshae are found o se twadisemes; gronubomatos amoches encephalineg GAE samd chronae imsoehic keratifis ICAK )

jcp Chenus Halemuthia: Species B rendfredforn

Ciramdprriilas anmnzshar ercdphilitis $0eAR) is also caused by leprormy sad lreeliving anwsehas, mw desigrnied as Balamnhii

Fl:lmﬂ.r_l,' amnvehal mw nanpoe noephalits VPAS G ard chimonac amochic kertites (0 AR foemr n |-|..;-|1]||1!.- insdinichiesls, -.1.-|'|.|:-|-.::1-:
pranolomatous amoehic encephalfe COAET v Timand inrmmainoadelicssne stales

M fewderd canceastly be diamguished fmm Acambnmiseha by s e rapid mvement, ternparaey freesswimming Mapellae
stage and counded cysis Avanthamacha b thom-lke process (acanthapacdal, moves misch miore skady, there is oo Flagellne
stape b frec-living ferm of the parsle nod oopolar double-wealled cyas

& feelerd esiaas i theee foems. a frophioesane fofin o smoeeboad form (foond an surlaee o vepelathon and mud), o fres
swamming Tlogellare form (rapidly matile bi-Tiagefie fomm found 6 aidoce Juyer of the waterd and cyst o resting foer lound in
sumie locatenm & fhe repleaeoites) There s rapsl troslormasion from ome G o e stber fomm The trephwneaites and flageliate
forms ase snieciive 1o man.,

l:Eujh‘lplEu'.ll Diistrilaation. Wiorllvde, mowarm Tresh waser

Maorphobigy. The trephoco form of these free-hiving nmoebue <o brisk progressive movement a1 3190 By meams ol
reirled pegdopidia dnbuopodias. Ther size sary from & Bs 85 pmoin damseler, They are slug-shaped with e road ond o0
peiimbed extreminy *Limex” form i The wocleus is sogh, Tnge (2 pny ane has 2 large nuebsolus and fine noclesr meansheane. Then
15 & peninuckenr halo which onoglese inspection is loancd o consist ol 4 w6 vacenles, The trophosmles may be observed i (e
mvl.'hnwplml Maiel ant imy dresae o the brinn;

Thee: agellate form 3 a pearsshaped cell with 2 Aogella, In waler, some iraplagiies g sume i replicating flageliaee fom,
which helps an the spread of Hse parasite fo new water bodies. The finpelfate fonn can rever to the L
malbiphoatenn, This F iy mil obscrved e the cerebraspinal Muid and i Bea. ;

The cyats are wnenuekemed and possess double evst wall, Cysd s p Tound s C5F o in brin,

Life Cycle. . o feri completes the e cycle m the externad envinomnent (Fig, 3040 The Hife cyele cansists of Ihree siges,
nn amehard trepliosoite T, o dotmiant oy forn, and o fogeltnte fonm The soil amoeba s transh 3 from trophosaice
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forrmi e I|.1|:-1'||:|!|_- Eorrm bbb vt i KRy e Do ibaes, il pliply, B b B b din Bagilinssstis Bnm L ensiblpdic e

£y deved s ' "
yotdeveligs Do braphuentle fonm Frosplasasmies sty Ty Ty Goann They eyl miden apbasnahle comsbiion, anad

eRey st iiher Tavamprable comilininm
["ﬂthuw,-nlri",_ M""!""I"“' I'-""I'-"".‘!-"-'F"'-Il} Sl Wi ipivwelose D bevn LBeaily bl Fratraraisal wil i alalimgs 1o mic e
Calbachy I T e b sami b ao thut ol Tamon cmass il e sl e witlii % iy

Inlesctinn 1o CHS wia
Nl s mambirang

M infasiion wmilranasdlly

TROPHOZONTE

FLAGELLATE
4. Acamibimosbs cidbanson B. Nasgplang fwban

Fie. Mi—LHe cvele of poilugenic frec-living amaehae,

Diagnosis, Exvamination of wer mont preparstion ol CAF arler myicodcope demonsanimes the motile tmphaeosiies, S4aining of
CAF smear with Waght o Giciea stain is alsis helpfil Flunrescent anlihody: siining of O5F may demonstrate the amocha,
Protease pepenne-ghinese mediom supports e growth of these ee-living amoehae,

Primuacy Amoeboe: 8enimgsnsephilils

Thie is 2 e concept in hman disgiese et was Gt repraied by Powler aml Carter o 19635, Cases s Gar reporied wens [rom
Austrzlin, Crochaslovakie, USA, Britain and Mew dealand, Pan anad Chish 197 1 reponad 2 cases from Indi Calcuia

The term 'pmﬁ:.r],‘ was weetl By Bun (1% 8o delTeremiane i from ibar coased by B frrodvive: secomding o heswons else-
where i the bedy

The dimease i::. caused by the Tree-lving amochae of the gents Naepliria which are foumd in fresh Waber, nwd, manss sl
peillated warm Take waler streams, pinds, idooe swimaming pooks: Most of the buran infections, thisugh mt all. hove been
coused W Marglerin fiwlers,

Human infections probahly seurentbes Toon mesopharynges! comamimnagion dunng swammung i witer heavily infecied wah thise
l.fg.l.ﬂi'-.lr'h vir villier chee costag ch as Tnun bty o p.'E'LiL'lL':u !lr lJ\!l.u:.'ini: anmms! yrumure, nhi.,:h_\u-pp_mn. the gunuh ol those
amehie. The discase chinws 3 preponderance amisnpst childen el srong e and-aiwecks these whis enjoy an sctove bl Incuhaton
period 15 around 57 dkays ¥ feraden doey oot priduce eppertunist infection. Thew asmochac-are speafically newnotropic and oerebel
itk sane ks ploce teouph the olfactory perves, the anwichoc have been demonrstad in bags numbers in the nene Glaments. The
irMammators exodie was marked b whsimchnod basal cigern, The cellalar componeis of Ui evindaae, coniprises ol nevirophals
"Mlmﬁ‘ﬁﬂﬂﬁ ot egjuad proqperiions fegctber wish o vimying mimber of anseebae. Sugar ad progem levels of cerchaospinal NMuid ane
hegher than thal fraund in bacienal pyugeng I11L11Iﬂ|!l_li_‘5|. The liseane 1w chirctermsed by acwe onset of npper resperalury tract
infectivn follrwed By sympoms ansl signs of mesingitis,
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g et van be staiméid with Weght o G,
Fred st preparations are-essemal o it pwnale groplidoles, € S atpreisl Al seded with E oy The

stans, Flunmescem amtibidy ciainasg of CSF con be done. Amisehae miay e colpured i noa-n hich will then help 1o establih .
rseaeg shuoild be L-.lek-l;.'-.l i the dilerengial dipnosis of evers case of aiHe nn:l'u_ll.'-ﬂ“_“': e ahupatiin oof Hne skiness fnoam The
diagnosis ol N foniers, The disesa ol rapid aad Tatal comrae, i1 feft umireated. The HL[H'T_T-:J el aimd thee st o yinp
mise] 0f symploms is 4t days, The mierval bets cen experannes o infeetion (halling i an i 5
Towes b mol e tsan T davs o e er ol 155 , iidic ampletericiy B 1]

The choice ol dmg for Nocgleria smfeetaon i e presem moment s Bage deve of antmmyal iibistic amp o
L!.'-Hlu}' LY, for ey el byt oo Ketocogieole 4 wg daily orally forone mnaniin

Bevemal sgwcies of Acturibeimerdnr LA casre i, A sutferisene A prdvpdiga, A s feaine [th'lt‘.-yrml. Iﬁ:rnm“_:pg.:]"‘:::lrénanl
species 5 A culsernug, In T OnapTmsed people A et coes granilon s m“"km_' S i
Which lermanstes to death alter weeks or manths, 4. pofiphuge can catse comeal ulces i normal 1’4’"9:]":' g i e e

Gengraphical Disiribation. The peographical distribistion of A s osoridwide, They can maliply on boack s,
cnnditine The el of transmission s unkoown amd e dhie 1oceonbad wills warm fresh waker ! .

Morplisligy. There sre v smorphobopical foms: (a) trexpliessonte, and (h oyl Both irophozotte and cyst ioms can be e
semiece oF infection to mam, Ther is o Nagetiye LA i parasie. g ;

A troplweoic is 20-50 pum in size Hisger ihian those of nagglerind and i has a rough exterior will several spine ke projections
tacanthopodih which moves showly. The ropfinzole has o ample woclens with lanze dentral, dense nl.h.'!l.:ulm surmaumded by haln
Cyst has o winkled oater surface with smooth inner wall with sevessl spares. Cysts are sphencal ad 15 pm i, dinmetes

Life Cyele. The cycle i cenmprised of twstages: truphieniie and ey stiged (Fig 300, Moan acgitines inlection by invhalation
o dust comtaining trophnzoites, cysts o by direct invision of trmmmatised shinor eye. The Iraphoeoites invide the central nervs
swslerm through tbe Moo aneam podiscng granulonuios wmoebw encephalitis LGAE L The infection of beain is ol TN B
with s imming

Pathogenicity and Clinlesl Features. Granukomions amnehic eacephalitis (GAE) seciors in debilitised or chiromscally il
Persans Daving imamnnnsuppressive therapy v immuocompromised paticws such as AIDS patients. Ticubution period is moee
ihan 7 days. The thsesse s chardciensed by fucal aramslonstous besion nf (ke brain. The ounsel of the diseose (GAE] it s
with a prolonged clinical corse,

In GAE, cell coum in CSF i predommimily lymphaocyies s Slucose comtent will fial be appreciably Iowered. In bnm
b, Iephoasites or cysts of acanthamochs ity e Foind,

Acanthamoeba couses chronic acanthimosba keraiiis whih 15w @ ser

tows prohlem comact lens user Pepecially soll onest
1 s doe o dirsct imoculastion of amoehic Frvplsneniie

SO C¥sts o comes: during insertion of contsminated lisns.
Dignosis. Examianntion of i mound e piration of ©81 o eormeul _-u;rming under mh’.’ﬂk‘ﬁ'fl'[t iy shiovw miotile ‘mph-m“_
tes of Aconthamieelue, Trophozaites and cysts forms can b the source of infection 1o man, The method nf’;mu,,-mim-m i unkisdn
and not dug o contserwith fresh water, Ciiliure o agar phites seeded with £, cali 4 wlso bedpful. Indireet Muarescent annhods
techmique (FAT) may alo be used for the daagnesis of discase, Histopathoksgical examination of- Beain Tissue or ermend e
may demonsrate ophesiites and cvats,

Treatment, There i no eflective teatment log pronufismatous amoe
lesions cansed by acanthumoeka cun be

bic ene;
treated witlh enugleation of ulbcer and con

'phalitis ciised by Acanthamoeas bat sculdr
weal transplan.

Befamutivin meneditforis Hegsomy sid [ree-
piicnis,

Geopraphical Distriluatinn,
parts ol the world,

Mlorphobogy, I s trophoenite gnd cyst forme The
labuse or fingerlike, There is o Mg
s spherend and 6300 i iis ismeter

Life Cyele and Mok of Infection, it is similar 1o thae of Avimthimochay,

Pathopgenicity, It couses CN5 infection (GAE | in the sifilar Wiy 5 pnodige by Acinthamnch

b shis,

DHagnasis: I con be e by mscrisscopical eximimtion uf ST imd
i i ol e L ¥ i
the CSF whensis bath inophozoates and eysts are found m B D s, anmm:ﬁﬁh&i:}unm wopzaiies ean be identiied 2

prirsite. The tropliuzaites with paeodnpodia cun he BRI i3 AR tissue Cullisre + may-be Belpful i the detection of
Treatment. Nothing i knows aboul it ireatmery '

living amosbal prduges eraulomatiws gmochio

encephalitis (GAE) in AIDS

Wosldwide. Beveral vasus of AR came by & Rierielifluris hawe heen reposted [roa diffensnt
whuzsiles o balatuthia dow iwo i
el b of panratsile, The Froaplwznile iy 120003 JLITE - h:-r.glh n;j‘:]l::;::ﬁlﬂ;;:hafﬂ
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Phylum SARCOMASTIGOPHORA

Auhphylum MASTIGOPHGR A Clusy ZOOMASTIGOPHOREA

_n“Thr W?L;’E'_"“_h:]“ng-'"# 1o this group of protogan possess one or more Nagella giving them the povwer of mtility
3¢ are classified. secarding o thiir habitat, into e e b

b Inresmsan, Ora axp GiEneral: Foaai s — Iule]:ling the steseinal vanal, ol covity and tbie gemtal trac
They are mostly non-pathogenic.

'r i 3 . . j i ]

L BL:;'_JI'I axn Tissug Fl___m L LATES — Infecting the visenlar system amld various tissaes of e body, Irichade fwa
seners - which are pethogenee o man: (1) Trvprenrvewnn and (hy Leistmnenia.

sty Sl ind e iRy zel ks

Lirder Cigis
Returtamonuliila Chbemanstes, Hoedmlammss
Eriplostiindisla Ciraridia, aberomons
Trwhimanadaa Trichomemas, Pentalncloosonas, [icidansseba

Flagelates. inhabiting the intestine form (e magor grooup, One species e homens reaen) bs found inthe ol
cavity and the otfwr species E Fricioemmms coneimetis i e Temmlie gl incl Alhough mone of these flapellates kis
vel been proved 1o have any pachogenic roke, st climiers ane s Tned o omplucme Crrraf perestindiy s iease of
certain diarrhocic disorder and Trelomens vaginalis a2 case of mllamration of de vagmal micosa. T, Sosniens
possesses five free anterior Magelin omd 15 socordimgly pliwed vader genasy Pentatrsomnimis

Classification. These fagellates continm e following e
Clenas Gaardia 63 sedtoatoy | Duadiinim)

e {“‘hi]nnm;ﬁh\.: 5. miesreili 1f‘.‘u..1'|.hb‘|l.
Genpe Enteromuonges: B Jomiim dLarge inlestbine — rine spscies)
Crepies: Fetortnmomas tEmbadonionas b F prreanimalis: ULangs intesting = e specees)
Crepins Pensarmchomamas Ferrairi o oot (Heoe peval regisng
Grepus Trichomonas: T oo (Teeth asd gumis)
T eegimalin {Vaginil
T Genws Dienlamocha. £ Il'i'.er_u_g.-f.ll. 0 mlomee misersal Ceyv s

Generic Characier. All these flagellates choept the Trchomonads, have o rophosone and a cystic phase. The
trophozcites possess multiple flagella which arise from bleplaroplis. An undulating membrane suppocled ot the
hase by a basal fibre (costal may oF may oo be prescne The u_u-.'l:.':]r charmciers mre distimchive mevery speoies, An
axostyle (3 central supporting rocld and ooeytasime represeiding. a rudimeniary el ane alse '.H'Jh-e.'_rn.'n;_t n s
specics. Reproduction occurs by binary Rission of |hlf.- blepdiropdast and the nocleus, Tollowed by lesnzitadinial splis-
ting of the bedy into two. Encysiment is @ profeciive process eace for Enteromonas and Gianhia, h:hlrm'r.- Cialy
liberated in the facces are the infective stages of the parasie. The cysts when swallowed with contaminated Toud,
liberate the trophozoites in the small or the farge intestine. These Nagellafes comphere their life cyele inasighe host,
a secoml host Being required only for the cominuativn of the species. Excepting Giardin these parisites can readily be
cultivated in the same medium o wsed for £, fieolvii.

Ciitardin tombBlia TLambl IS5910 Alexereft, 1914

T & e B —

Gy Cateoreticn Trbre R, Lol tel SRRl
First seen by Lecuwenbock (1631) while examining his own stool.

GGeographical Distribution, Wirhd-wale,
Habitat. Duodeaun ond the upper par "',ﬁ“ff:';"",f,fj":"‘:; o
N o] i {ets — L [ HE. A1),
M“rﬂ‘“m‘ﬁ}ﬁ ”h.::wlzjnn!::fl:;; !-;|1:r||_1|:! oof 1he Ln;mlum'{iw i IJT‘i.s: that of a tennis or badminton recket and when
. nw_’-hm Hn:'.l resermibles o longisdinally split pear. The dhorsal surface is convex and the ventral surfice 15 concave
\'I!."Hlﬁlil h;;rh'_l:-uﬂ‘j__ I' The "-:ﬁ't af the l:r'::||'.I|'1H|"|-Fi|'-‘ s 14 janty :II.HI:_E h:'_- q T hrosd. The anlerior end s Bread and roanded
w::.ihl;:lllb:ﬁlr:illﬂfil;b:ﬁd 1n|!;.:r:~i g a1 sharp poant. 1t is hilaterally symmeteical and all the orgas ol the budy: are pred.
il ,

Thus fhere are tw axestyles. v puscled o for paines ol Mogella

—
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Cyvsr. The fully formed cvsi is aval in shape and
measures |2 pm hong by 7 jim brond. The axovslyles e mwore
o less diagonally. formung a son of drviding ke swathen the
cvsi-wall. There are four nuclel which may remaim clustered
at ene end or le i pars al opposite poles. The remanms of the
flagella and the margins of the sucking disc may he seen in
side the cytoplism, An acid environment offen ciuses the
parasie 1 eneyst,

Cultivation, Karapetvan (192 has deseribed a method
tor the culiivalion of Guordia logether with an yeast,
Carniliely grallermomdi! it grew well on g medium. of chick
embryuextract, human serum, Hottinger's digest (inypric meat
digest ) and Hank™s solution.

Immunology. The discase piardinsis is common
younger ape group bul uicommaon m aduls, suggesting (hat Fie, 3 = Triphanite dnd eval of Gianiu ety
an elficient immunity has developed. Both homoral sind mlri_tf‘,x;“ T:F:,I.,J Lithe Vee G seTi-prafle Yiew (2al g
celtulor mechanisms are Imponant lor parisite ¢learance. The C proptliaiie; (3 s
disease. usundly affects lgA deficiom person and ant-1gA

antibody can be detecied on surface of piordia wophozaites, obtained from jejunal fluid and jejunal biopsies, Raised
titre of wnti-Cnardin 1o can be detecied in patient with giardisis Tor a bong time after prmary infechion, The presence
of anti-Giardm slzgA i haman breast milk protects breast-fed mfants Trom gordiss dissase,

Life Cyele, Tn the trophozosie stage, the parusite multiplics i the imtestine of man by binary Gsston. When conds.
tionsan the dusdenum are enfavourable, encystment oceurs, usaually in the karge inesting. During eneysiment, a thick
reststant wall is secreted by the parasite and the cell then divides o two within the eyst. Infection of man is brought
absoust b_':. -Hl_I!L":-S-!it'I‘II af Ly sks. Withim 20 misties ol il'li__"-\?‘i.-li-:'lll, |5 sl bl hies sl Twi 1r|,:|ph|;_;|'.l;|_':.i teswhich then "||_||['||_'|!'_,l
i envrmous numbers and colonise in the duodenum, To avoid the high scidity of duodenum Giardia often localises in
the biliary tract (gal] bladders,

Pathogenicity. With the help of the sucking dise the parasite attaches isell on 1o the conves surfaces of the
epithelial cells in the intestine and may cause a disturbance of intestinal function, leading 1o malabserpiion of .
Consequently, the patient may complain of persisient looseness of bowels, and mild steatonhoen (passage of yellow-
1sh und greasy stools in which thene is excessof Tath, The parasite is also capable of producing harm by its wxic effect
(ailergy ). rraumanc and imeative effect as well as by spolimive action, Le., by diverting the nuteiments. Clinically the
cases may be divided as follows:

(1) -Silent coses without any symptom, 12} Intestinal; Clironec ententis. acute enterocolitis and malabsorption
syndrome. (3) General: Fever, anacemia and dllergc manilestations, () Chronic cholecystopathy.

The person having hypo- or sgammagiobulinacmia imnd malnounshed persons are more susceptible 1o wlardiasks,

Hi‘.lﬁll:'l-i!ll.‘.'ll uichies ol msicosal h'r-::-1::.1|:'h fronn the chussbomim sl provs il jejumcim i patients with Giardii imfection camied
out by Brandborg of f* (1967 ) revealedd tssise invasaon Trophozoites of Guerdio imfestinalis were found in the mucosa] lissises
from the epithelium to the submuocoss. They ciused very ittle mucosal damage and did non eveige any inflammatory reaction.

Lahoratory Dingnosis. This ineludes the following:

{a) A microscopical cxamination of o freshly pussed stool for the demonstration of piardin rophozoites and cyss;
the former are found in & disrehoeic stool of afier o purgative. Fluorescem method g ing monoclonal antibodies and
ELISA west, for the detection of ginrdia antigen in facces e nol inrouline wse. Sensitivity and specificity of Faeil
antigen ELISA 1est are reported 10 be high

(b Ciardia trophozoites may be recovered both from: aspirates of dosodenum sid iejunum by Entarorest,

e} Antigiardia antibody detection in serum is nol eseful in dispnosis of disense,

i} DNA-based echnigues (specific DNA probes for gisrdiay are available now,

Treatment. Schneider {196]1) reported good resulis with a derivative of imidaroie (metronidazale ), Metrnida-
zoke (250 me theee times daily for 5 days), tnmidazole (2 aims once), furazolidone 1 1060 me 4
duys) have been found 1o be effective Tor giardinsis.

times daily for 7-10

* Crastrinenterolugy, 520p, 143
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(renus CHILOMASTIX MESNILT (Wenyon, 19107 Alexciefr, 1912

Accommen agellase living as a harmless commensal in the cae-
'-'HI‘II_'i’f man. Trophiizoites ane pear-shaped bodies. mensyring 1000 15
pm in kength by 5 10 6 pm in breadth, The round oval nuckeus is sitii-
aked smteriorly and by its side Fies the larpe conspicuaus mouth
leylostome ). The posterior extremity is deawn out o 4 fine posind. There
ave Whree Jong: anterior free Nagelln and the Founly e is shar and lies

within the cytosiome, There are 1o undulaing membrape and axo-
stybe. The cvars ane lemon-shaped with a small propection at (e ae-
rior end, measuring 7 to 10 pm along i longitudinal oxis. The single

auckeus fies near the centre. Remnants of the buceal apparatus is also
visible (Fig: 32).

- 16

" U NT]
Génus TRICHOMONAS TROPHOZCITE

CYET

. \ Xx— : e
These-are conmmun flagellates of the tropics and are freguently ob- Fle. 32 —Trophoanite and cyst of.C. mewnii

servied in harthoeic stools. They exist eatly in the trophoeite phase and there s o cvatic plinse. The Dageliates ure
pear-shaped bodies and measure 10 10 12 jom in dengih, The <ingle ovoid nucleus is siuated at the round amerion end
and 2 clefi-like depression (cyiostome) Fes @ its side, There are 3 106 5 anterior Magells which are free. A thicker
Magellum passes hackwards along the side of the body forming e undulating membrine and coming oul free ol the
posterior poanted end. The undulaing membrane is supported ol the bise by & red-like stiructuze, e costa. The
axostyle muns down the middle of the body and ends in the pointed il like extremiey.
An meempt has been made to classify the gesus Trichomaonas mio the following species acconding o their habitars

{Fig. 33k

L. Pentatrichomanis feamiiis (8 pmi— Inhabiting theé fleo-caecal region.

L Trichiemonas fenay —Inliohiting the oml cavity, being found around il tamarof the teeth and fis pvorthoers

sowkers.

Fanlafnchamonas homs

Tnchompnas fenax
(7 Bicealis of T ekitgals)

Fig. 23— Intestinal, caginal snd arad Teichoamsnods., (B csly o ihe troaphig phase b

3. Trichnnronas vegiewelis 413 pm) — Geogrphical distrubition is worldwids: Inhabiting the female penital wact:
#tlses Found in the vrinary tract of both mides and femnles In this species the cvtostome is less conspromos,
Although certain morphiological differences {the length of the parasite, nuclear character and the course of the
Fateral Mageelumy have been pointed oot they are not of sufficient elp in the distinguishing of the species. These
fugellates are of ne pathogenic imperance except T, vaphrelis which is found in Brge aumbBers in the lencorrhoic
discharge of females and s reganded by the gynsecolopgists as the cause of inflammation of ihe vitgrinal mucosi. In
case of man, T vaginalis infection’is o sexually ransmiticd disease causing urethritis, Infection has alse been re-
corded in newborn female and female children
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e amuation of vaganal, urethal dy,

Mitile ropozoites with jerky movements niay be foumd i nicroscopecal !
] o CTE S mesdis e ofren

'.'hi'll'_."'..' and prostiific socreling {.|||,_"|'“l-,|| sl l-'l[?-il‘lli."l.'i'llilﬂll sqaint and eabiore ol l-l:h.'n..'““'lrll'll
helpful in the dagnosis of disease. Seralogical tests Tike THA and el diffusion test are 160 s routme|y

Muolecular mwthisds are other avalablo e 1osis Tresdmient u.-;|h pietmipndenale ol husth sestnal panners i ifien
e¢ffective and prevents recumence

Enteromonas kominis (dn Fonseca, 19150 A rare spectes, living s hrmbess commpenssl i e sowall o G
mbestine of man, Fropfazoites aresmall pear-shaped bodics and measure 5 pom long by 4 nm b T]"""f-'r [Rsness foug
Magella, three directied anteriorly and Iving free, the tourh prosteriannly, remnmng adlierent 0 Hve nsargan of the oy
and ending in 4 free terminal Bah The nicleus is situated at the anterior rounded end. The cvses are of the sanw siee
as the trophozoites amd contam: | o 3 nocled which iy b arranged a0 opposite poles 1Fig. 34

Genus RETORTAMONAS

Retortemonas (Embadomonas) intestimalic | Weiyis asd O Connor T90TE 10 s also known s Embaclonmon,
aitestiinafin, A rare hormless commensal of the Intestine small o Ly oof maant, Tovaplezentes dre skl eval b
measurng 5 pm long by 2 pm broad, The nuclens is o the anterior end and by = side lies fhe cylostone, Flagetn ;e
v in nember, one direvted autedorly and the ather posterioly passing thmuagh the extostonse belore beeoming {ree
The cvas ane small pear-shaped bodics, measurenge 4 oS i kel and containing a single nuckens (g, 35

= 10

L 5
= 5

= Qi

TROPHOZOITE CYET

IFig, .“'—'I'I'nphnru[ir and sl of
Enituielonmemues inrespingdis,

Dientamoeba fragilis eps o Dobell, FRESE This ssthe sollest (5
ey ®opm aned the marest of e imtestmal anwseboe of nmm, s aome de-
sembes fs morphoboey very well, foral s bimacleale ool i85 eytoplasa s
very [rapile, The cytoplism contains many lood yaonles and baclens
bt aever read Bonod cetls. The auclear charscter shyws the Tirse <lion-
iin prrmales, usially fon nomber, loroing o starshaped cluster (Fig. W,
There s oo cvseie iWie, £ Dl wis pres imisky believed 1w be nog-

TROPHDZNTE

Fig. 3= Trophaeoite and ovst of Eadciosiiours fosimry

palhogensc b aow bas been asseeciated woth adesmatent diarlss, - 1 a 3
leno, ahdominal pain, o Like cycle s fully sndersaomd, Based on 1'1-"-: S —Marphology of £, frsifis
electonic micrscopar festare, L freefts s wechesalicd ns o abeseing (Bt anly in the tmphie plase )

L biousclewe Farme 3, wimmeleste

trichemiona Nageliale (amneha Magellxe. form; ¥, nuchear characlt

Biood and Tissue Flopellates

DRDER RINETOPLASTIDA SUBORDER TRY FANGSG

These fagellates live in the blood or tissies of man or other inimals, They pass through o cycle i the gut ol
insects which serve i inermediary hosts (veetorsh. The Tamily ineludes 100 generi wﬁﬁ InLir:: ;Il-uhufa‘-:ﬂ'ﬁ
i i il (4] i
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i rkanee 16 man: Fevpvpmiomy snd Lei i, Thew parasiies are comparatively commples in strocture. vy ol
Jf'l.'l."ll'lpl'.'ll I-'rg-m'lﬂnth finr |1'r|.'|p'|:|||_|1'|un and a nuckenr HFIP-'!!';HH:‘G HIJ..’IFI‘I.'_IJ o \FI’I,'I'.!II.' [um: s The srructurul pat
rern shows the follovwme peculianties:

b Booy — The.vhape vanes in the fligeliaied and non flapelated sages: in the furmer the body ts-chnyated, nam and aften
corved, whike i e Eafier o s mownd o oasomd

: "ll il'lI"q""—.ﬁ- II!!L" rlﬁll"rkd i m“l sErcbame. lhm]ll_,‘ :\i“u”rd m 1}# oerne ot |l'|1' I'_HH."_& R R LY {rHH.'L"ﬂ‘ﬂj """Ilh rlh'- nuelive
functiins of the parmsate. 1t often called rophomicleus

3 hearom asE— 1015 a smaller body compared tothe rucheds, eenerally roand or sod-shaped and i siteated eithers mironl uf
orbehindthe nucli. Houre pormted ot thar the kinetoplast is secessary for the develapmient in et hosts bt nor for mubliph
cativin ihe vertebraie hosrs

4 Fiacesia - A thin hair-like siructure ansing from o small grarube (hasal body | rear the kinctoplaa and coming oot o e
anterss end of Lla_u bumby oas i free flagelbum, The Nagelbnm may be absent in cedaim ypes.

5 U anin Misineya — T is o fange or nbbon of proquplisnt fomed by the fazelom whch while corang arenird i
by, i thavewns anto @ murmber of folds: the nembsee s aryine acoonding o the Pengthof the ey toplasmic oy

Developmental Stages of Trypanvsomuatid Flagellates

lirs ther sl ther mamies o these devebipiniencal stspes were dervad from those peneta o which

ilve cowresponching siapes are thie most charicierisie fomms Hode and Wallsoe™ (198 pomled
st thiat the namies. bireed on penen are nol appropriale, becaise 1 heng auhject 1o Inet- T
natbomal Code of Zookogical Nonwenclature, are habbe 1 e changed They propesed new
names which are e in any way connected with the tava. suchas perers, hefice a change m

the onlogical name will mo necesanty lead 1o alembon 1n desenpuive lemms, They e

pilised the “Magellar charscienisnes” oo serve g o basis hor e ey Theamangement of

the Magedlum i thie body, as detemmined by 1t starting poird tmdieated by the posaion o ihe

kimetoplass i, 1ts cotirse and points of emerpence. hias been considersed i descnibing the vanik

stages. For the weminology, they have wed the rond “miustigone” (rom Greek miastis, whip) Fromashgale

combined with e appropriute prefives: The new lerms devised (B, 171 are s follows
1 Amrifgene (for former “leishmanial™ staze ). Represented by rounded forms withiot

any exiemal Magetlom, os m the genus Leafomdang wmd oflers. @‘-—‘/
3 Proupsnigose (For fomet Slepinmonad”™ sopel. Represented By forms with the Lineto- Drmonastges

st fyimg anterion i the nrchens ntenuckear kingtoplast i the Magellum smiang nearLemenaes

from the anteriar end of e body, os ke genus Lepfomamas and otbers.
3 {J,:Jr'ui.hurmsr.i,anrrlmrFnrrm-w"lr;.-mmwn:-"m"tr}'pnrmmrplm-"uugw Repreeentad = 0

by forsis wilh the kenetoplast ving postenor (o e mickees ipnstnachear Kisstopkast i, thes Epsmastigals

ﬂ'a.gr.-Jlum arices medr it then passes through the body and emerges from the antenor end

e i e el ating memibngne ), & 0 e pe s Moo cnly. This slage s ubeent in

o
flageliates whuch infect human being rﬁ‘ﬁ

4. Epimantigore {for former “erihidial™ soge. Represenied by forms satle the. Kineto-

ArrEshinbe Choanomastigale

plast bying anterior and cbese 10 the nucleus Gutanuclear kinaoplasti; the fagellumm ansing R
fesr il emenges from the side of the Fondy 100 rum adong a <hart undnlatasg rsebarane. as i the Fla. 37— Developimental stapges ol
e genus Blusten ritheabir angl n the stages ol the gemis Temisom trspanssematld Mogellate.

5 fripesastipote for the e “irypanirome” stage, the term i st denved from ge- écdior Mo A et

s Trypamesame (Ge Trypaion, 15 g, somae, Boedy i Bepresented by fonme with postnucless Lineoplaa Siuated ot the paste.
i |:|1-|J of the oy’ the fingelhum arises near il and emerpes P the side ol the bishy 10 mn alopg a lopg undulaling mernbeane,

a5 in the penas Trypairiomgg .
b, Chercrnoimmantigere, 0 new term furabe peealias “barley-com™ fom, usunlly with the kinctoplast lving al the antenor end of

Ik bosly {mbenuy e kinetuplasty the flagelluni anses pear it and emerges ol the amtenor eisd of the body theoagh a wide Tanm:l-
shaped neservoir. Typecal of thie ipsect genus Orithidir.

Genus TRYPANCOSOMA Groby, 1543

Generie Character. These exist as Irypomastizoles in veriebrate hosts (man and animals ) some (7, crazi) assum-

ing amastigote forms. They pass their life eyele in two hosts: vertebrate and insect, While developing inside the insect

— e ————

sHuiane. Cecil A, and Willace, Frankln G (1906 Developimental gages ol Trypanosomatid Magellstes: o new larminology
Watars, 212138580, Dec. 17
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i mEtacye i formool iy pomasg g,
host, they pass through the skiges of amastigede, promasigoe, ':p”ni-“-'“!::':-::”::]|. ar s el lected Iron o venchng,.
Multplecutiisn can toke place m any ol these developmentil singes. EI'.JI'I1 -|_|_|.I'~l lapse before the mseet cig I8idieyy
anthier by Blisod-sucking insects. After an infective feed. a certam Lme I]nh.m”;:'lc-m“ ant st depenls o g,
amehice indivaduals any bite belure the expiry of this period s non-infective, '
final development of metacyuliv form of try pomastizoies,

Thene are two mam types of development: ;

| Anrerior Staion (Salivari ) — Ingested irypamastigotes first develop i
the proventriculus, lnbial cavity amd sabivary ghinds. #s in T2 brewed subgroup.
by the bite "'1_ “":'. mseed, : ; elom in the mtestine from where they Pitss GENN

2 Pavierior Starion 1 Siercoranion — Inpested frypomastizotes develop io the b £ faeves ot the insect a6
wards o the hind-gut. as in T crnzt and 7 Jowis Transmission oceurs by ingestion o 'J'" T o
fesist or by rubbing the faecal matter into the wound caused by the bite of the msect, 'ih-m| 3 holsgical s

Muorphology of Trypomastigotes. Accompanying diagram (Fig, 381 shows the general momphologead i,
of the Iy pontistizate T of o Lry NS,

Pertvnwrplvisim of Trvpenuntivones. These are forms
which differ in the shape and size of the body, presence
ur absence of a free Nagellum and the: position of the
mucheus, The trypomiistigotes of 7, deoeed sub- proup are
polymarphic,

the miid-gu and then proveed forwarg
Transemission i hese cases 15 elfecy

Basd bndy Limdulatengg mgmiang

POSTERIOR END

ANTERIDOA EMD

Muclaus

) . Kingtopas)

Methand of Represfpesion. Réeproduction occurs by i q
binary longitudinal Tission. It begins with the division Fig. 38— Muorgholagy of o trypumistigete firm,

of the kinetoplust and the basal body, followed later by

the division of the necleus. The Magelium with (he undulating membrane renkiing with ong of the halves of the bl

baddy. while o new one develops from the other, The cyloplasmic body then splits lomgiudinally from the anteriorend
Classification. Trypanosemes of Man. The trypanosomes which infect man are the Following;

L T breecer subgroup (humian strainj— Canses African irypanosoamiasis, T beneed vanmbiense causes Gambian
form of sleeping sichness in West and Cenmral Africa and T bricei shodesionse cavses Rhodesian form of
slecping sickmess in East Africa,

= I vrnzi—Canses South American irypanosomiasis (Chagas™ disaase),

o T rangeli — A non-pathogenic trypanosome Tound in the blood of man in Venezuela and also in Colombi,

Trypanosomes of Animals. Besides man. trypanosomes are found in varioys animals, @ few of them
enumerated below:

Mo ranmGeNe. T fewtsd i ran; ansmitted by can fless,

Parrnitns T brreer timimnd <trnant found in wikl waiss and doane
Camis " pagana’ o some of the domestic anmsls

T vvnnsi: cilises “surrn’ ™ in horses and miles’ of Fndian; mecelianicsl Iransmisshon. b

T i : 0By blewd-sucking My, whaniil.
T equipcrdum. causes “stallion’s disease” (3 venercal diseased i horses il assis o Eurape, America, Nonh Afriea and Indi
Irimsmmnlled by vt

T vepraininiere, couses “mal de caderas” amongst horses in South America: Uransmed wechanscally by tabanid; it has oo kinets
plust dined no insect cpcle

Lovivan amd T, conpolense catve $isease 0 cattle: ieansmiined by tscise fies,

Trypaniosome lewivi Kenr, 1880 A nwueal Blood patrasie ol the confiog
can-be ey oblimed Tor demousteation aml shhy. Morpiridiey:
The cytuplasan o ree from grssules, The puckens s oval Ak v Fumetion of thi seror ud e
miidhle hind ef the by, The kimetopist is nul-shaped, s o Insvere pusition Wing 2t soime distance Fm;n :]w whepafl
1."'.Ih:|||i1_}' Basth s o sharply poantedt amd the undukating membrase is mo miich folded. The speci R i |'l-| ol the
sl icduals possess o free Bagellum. I is aos-pabogenic s the i, PeCicTs o RamataiE;

The dufe eyede is passed ingwe hosts: e and o fea, livean”
mhal Fissiu for  piersond of 10 derys, after which most uf he bry
cantmnmg the trypomistipote fonms. These penelrie into e
the excaping trypomistipites invade ouser cells and tse prog
st Elie s godes s en 10 eyl ey poanmsti
crebi and i man-imesne rat Dk ng 15 hevomus inlected. T

Showvastiva e ol (1974) repaorted Trom Indin (R
blewnd ol 1w cises, hosbeamd s wile, sofl

st amimals of wopical Africa; transmined by G miviraitan

oo und black
Iz g sbendes EHEHES TR
iy shepe and i plaved anlerinry

rinls i all puns ol the woeld, ence
masuring abour 25 jimin lerglh

shiled. they live as LTy pormust ooy
pomashigotes die. Tlae rin flea becon
velly lining the mid- gist and e
ek s ropeided, Larer thiy
Botes, the miective sipge

wnd multiply by binary kongituds
s infected by sacking sat’s blood
Py, The host-cell finaly replures and
fgrite inln the hind-put where they change

e parnsine, Thpee il ey
. : Se e passed iy the flea™so
H--l_'_'l'L'h_' anf -:l-.:\'l:-lqjl:"m.“ i tle Meal: pa il

EIsfor 510 7T days
aapir. Madhva Prodesh) Trypancsems rie i Y ]
; i 4 Tisveanhl " e 1Tl
cring from she febeile illness | Frim, Rewx. Sow, Trup, .-'I:I'r:f!T'EI:':?w:I :.'::'IEITFT 1:;:':1 "
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Frypanevoma rangeli Tépera, 19200 B bias been fomad e rh':'ljﬂ'h.‘r.ﬂ bl o man an Ve
ot From T

mcasrang 20 0 34 g m length and possessing 2 minute densely staining kmetoplast and morphologially difter
e The wnsex ] Tersds e |"..|r|~.l,n:n|11_l], lers ddimmvicdena ook Poempcenfiling T I'Ih‘lrh.':u'lh' Ir‘_-|'hlr|'|.|.~uEl§:|1I|.'- hapve e wibisirved an thw
buag s proboscts il the mlection 15 poobably tnmsnueld w ke vemebrate [sraste:{ s and gl by e bt of the isect T
st plialogy andl Dile cycle oof @ irvpanosome oF e recovered from te hluod ol mxam, o the Anarn valley. € ilomshin resemble
thewe ol T eorneeds. Batly Meme suclin and Cobinnbian lomms ane son-pathogenie for man

Net. Atitse vase o hunan rypanosoniiasis cased by 7. eveors s been repaned in bidia i Chandeapar distract of Muharashiral
fRAL Power et al (20000 Enduen Jomrmal of Medwal Kcrbmology O 241 g 724

Trypanosoma brucel (Mimmer and Bradford, 189%)

The parvasite causiie African Tevpaesompasis i g i pegan i efinnnestie iy,

The parasite was discoveréd by David Bruce in 1890 and f seppesied it 1 be the conse of “pagana” i cattle in Zululaml It
r mow knowa e T Beacer i cantle proslices womibd o mappaent mbection Henee the comeciess Al Brwce™s phacrateon bas
been yuestioned. After a carelil stady of Broce™s ihustration Hesire (19700 1 comvancedd thi the st=in referned 1o by Brwe hasd an
admixture of T vongofense whach was responsable fo the desease in the cathe i Zubulanid

The trypannsome catiing disease 1 man wis Tt discovered i Gambaa by Forde aind. Eritton 1902 and 10 Rhindesia by

Stephens and Fanthame m 1SR
T, brucer subgroup®

Basing o ¢linico-epidemivlogicsl patterm the Alrcan frypanasomiasis (Afncan sleeping sicknessi used 1o he
lassified s “Gambian™ and *Rhodesian™ slecping sickness eaused by a sharply characterisexd species o oy pano.
somes gamed ax T gambrense and T rhocdesiense espectively, Zookogists are of the opinion that there is Tatle jusufi-
cation in giving a specics statis o ¢ach type of the disease.

1 is realised that T, braces subgronp comprises & single species Contlining sthuns OF subspecies of varying hosi-
specificuy wid virulence. Tt ncludes the following:

I, Thie animed streein (previonsly resticled 1o the “1ype species” T2 brcer). Thisas widespread throughoul the tsetse
bt off Africn. This stroan does pot infect man. 7is o benoted thit balanced stite of awlfuirs appears exist between the
African iry panoscomes aid their wald pame anirnaly and the adiepted organisms o little harm o their hosts

3 “The e strain formerly called T2 goonbfense and 1 rhoclestenve). This is not so widespread, On chinico-
epidemintogical patiern sthe following forms are recogeised:

{28 “Bhodestan™ sleepng sickness, o selutvely aente disease.

thi “Gambian” sleeping swekaess, o chroni disense

el S Fambea” slreping sickness. ahbiough chinnic, is mon like thee acure “thodesan”™ fonm.

Attemips to classify the Alrican sheeping sivkness CATTcan try panosomiasis | sirietly inabove terms i 1 be avoidesd
because these African irypanosomes of man are “wlaping themselves o their hosts and iy such, vanations in climeal
and epideminlogical behaviour are 10 be expected™ _

Hoare ¢ 19700 supgested that the brucei-rhodesiense-gambiense comples. shoubd be regarded a4 a subspecies of T
Brsecei and miay be designated as follows: T beaced bruces, T bracer gambrense: Tolndesiense as aovirilent nosodeme
of T wambienae,

Morphologwally, these sirgins arc indistinguidhalila aml can snly be differentiated by their behaviour in man
(resting infectivity direetly ina human volunteer). Rickiman ind Robson ¢ 197607 have introduced o simple sensitivily
test thilkood incubustion infectivity testh by which it is possible o nlentify whether a strain. isolated Trom a tsetse 1y ar
a domestic o a game anieal, s an animal siriin O fedeei or o human infechivity strain 70 rhodesfene™), 3

Blewred i nhaitions infevtivaty dest®®, The stiun of T frawer fo be tested woat Grst imoculated o mgs or mice and when the
parssitaemia i established a lew miof camdiae blowned 1 withdriwn, Abiout 0.25 mil of this blood B aken inoexch of the 2 Bipu
besttbes. Tio oo bewttle 2 1k eof Bawmian oo sand an anticongulant 40,25 mg of 29 g osakaie with glocose added o o arenzth of
1 mg/ml of bloodiastaken This vomstitutes the fear saiple. >

o W R Orreerodd (96T Cooal-Loeh Teathook of Madcine, | 20 Bd W B Saumders Co,p 363,
L €3 Closdw (155700 Trana, Roy Son. Trep Mol & Hup. 04, p. 797

e Ricknat L Rl Bobaen, (1990 The blond mmcubalion mlevtaviy s — A simiple des whdch i
T binicui o T e sdeitse, Bull, Wi, Mith, Orgg.. 92, p 6503 ]l L T He ki ay rn:'mdmmgm_\h
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Tk Tl'h-r'ri'rl"‘-l-"'ll'-'lh\.'."l arAen

Torthe vibsen boide, i baiiman blocsd e pepilaveid by 2 ml of phosphae-bolfered salmetpHl iR 1 then evieg

Tl gl s afler pisdle Ay e incnbhated onofownier batly for 5 o il 72, Each ol the . :
y . ) ; b e rats. the resandt v saud e by

sefsimlely by soulatine e aomi 1E g Tner ey elapmtis ol persisseng parasiaemia druues | : TR e —
Pl e, bg o the slrain is it mifcctise oo asd the ndectiv g o mats g punmaancsl Illillrl'lnl".jilqﬁ! | the par; : ; our
vnby e ral inoculated with the control sl the hest s said 1o b negative, be., The sinin s AiSHTIAL TR A ARl atinn
With e huamsan blwul having sesdured it non-infecve f the )

Habital, T, brooei s cssentkally o phrasie of connective Tisanes, where i multiplies J‘L":Il.‘h]}'. I Cansaimes an opse
MW SOl sl g, -

B vaisbees the regivmil Fymph nodis through the Tymphatics snd abso imvades the g b
il |F|'I-|'|!|:r loaiilanes 10 VhieE beaim Tors i be pnted thod Adricnn 'i.]l:l:p'.lll,g :‘1.I'L'I:I1E:'-"i-i.‘-_||. esmes 11l 1hie |_"|!|H|'."I.] OCTvivs S¥aifm

Frevabenwe of T frween. As ilreadly staded the amimal siraimsof T breed aoecr throoaiisal thetserse. el ol Adrics
bt Ui huran <izaens are aot so.oidesgrcl.

The chavmie “zambiense” sirwin s found mainly in West Alrica (from Gamibia to the Congoy. Central Alnc and
sealtered areas of East Africa, pusticolarky pand, 3

The acute “rhodesiense™ strain is distribiusisd only in Eass Africa, particelarly i Tangonyika, Uganda, Zanibes,
Fhedesia aned Balawi,

The clirmic = zimsbes i siraii patholoey sidlor to “pambicose’ ) is found in Botswans, Rhodesia, Zambin and Per
tuptese East Africa. The acute “sambezi™ strin {resembling “rhodesiense™ s found in Tanzania, Uzanda amd Benya,

Morphology. T friwed exists in the venebrate hosts as & v pomsastigede foene 1035 an clongaked rather fafened
spimdle-slaped organism with o blunsed posterior end and a finely poanted anterior end. The nucleus is large. oval and
cemril in position, The Kinetopkast is small and i sit-

3 i Foimns in salwary

aled A the posterios end. The flapellim Sarts from the gland of Isetsa by
posterir extremity near the kmeloplast, curves proumd
the body in the Torm of an undulating menbrane and then Kl torm
cerfinpes beyond the amenor end as & Tree Mngellom, Feimadtipoe A Irypomasligale
The unsdulating membrane i thnown into Tolds. e num-
beer sl which fusually 3 ta 43 varies with the length of the

parmsite. Iv i< an actively motile Mngelate, ApHOLOGICA] 7,
Pobvmirphisor. The trypomastigotes of T2 Briwed pre +2 - hr:' i Pep
poby morphee. Individual parasioes vary in size and shape S ::1:. fly e |
slraam loems

i the differenl siages of their esisteace. Tweo main forms

ane recognised — te one. shor. thick, stumgpy form 114 Slam IWT::FHI
i long by Spume broad) with no free Nagelium or hav-
ing only o very small one: the other, long. slember fonn Mgt af
(20 pm long by 3 pm broad), kaving o conspicuosly ipalge fy PIERE
long free flagellum. Between these 1w forms. mleme- “'-.________..- rm
duate forms are ovcosionally ohserved, The lirst form o Elongated ferm
appein is a Jong, sbenderone snd ter when the mfection 91 Inypemastipate
i eatablished the short. stempy form together witl the Sho
e rmedinte one appear (Fig 30} RiKGAHE Foxm
At varinn, A sicoession of vagiants eenr in IDrwe after Yickemman]

Fig. 39

T, brced infection bedh in animals (rabhits) and man, Triws R, S T, Mo aind Hy. %6, 1053

Euch new vanam emerges at 3-8 days’ inlervals, LIRS
bly by selection of mutants, This appeirs (o depend upon {he ability of the host's defence meclimism and when the
defences 1l ihe final variunt mnltiplies vackecked. Bich wavee of parasitaemia is accumpanicd by fever nnd followed
by heucoeyisis imonncylasis bul neutrophilial. I may be that the outer profeinaceogs COnt may progect the
vEEARESI i escaping from the host's defence mechanism.

Annrher feature is Ut the antibodbes de Vel e i seres o immunologically distinet TP varant in e serum of
hosts, Each rise i anfibexky tilre coincides with the disappearance of the !'n:||1:|-|_1ln|_'|g|'||..|s-i voriand and whei this bas been
elmmirated. a new antigenic type immedliately drises, ’

fhovnlt Visveral Plue., Entbanm ¢ 1911 ) ishagrod non-fngelinie “Eaeat fonmns

in the copillames of imtérmal ans b the
verichrite ot Ormerod and Veokaiesan CIOT found arpostigoses, dnd sl i

mastigenes (small sphcrcgl furms with an
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wiwlubateng: membrane and slhor free agelimmi i e swallen chor-

el plesais o vats mesubated witl ey peomashigatis ol Botswimasirain _ -
ol T2 et Thes s Ot these el visderil Lopeas (e ©la A -

et leais ol eprbien winkiepsa kgl he e srce of relapee siains

of I pomasiizobes shich mvide the Blood stneam Bt s also painiid —,

ol Phaat thee chiioveonich plesus may ot be the only Sie sl oilicr sile min -
b v b Jungs . ~

5III|-IIJFI'|:|.I RBeavilom. When stamed wiith Lershintam or sonme
other sl stions of Remanow sky siain. the extophsm and the
umshukating membrane appear pale bl thie neclews reddish parple
ovrred; the kinetopiastand the Magetum dark red {see Fig. 40)

Cultivation. NNN. medium s net generally suitable for !
the cullivation of this inpanosome. I hos been coltivated in
meeadem of Banger's solution withe sosbom - chloride: Tymule s
solution and citrated homan Moo, Long slemder forms of
trypominsiigiie, sinvilar o mid-go fivmy of Betse fly ane en-
countered n vulione,

Animal Inoeulation. Laboratory animals, like noce, rats and —
puined pigs are generally inoculated for demonsiraning the  Fig: 30— Tripancivmo feiee §“gumficaic” straind in he
typomisstigotes when they are seanty or difficult o find inthe pe- peripheral iood fikm,
ripheral blood of nxan. In Liboratory amimals (Leauses an over-
whelnmag parasitacmia and kills the animalinafew days When
o ated i epts some of these try pomastigates (3 1o 6 percent)
develop posterior nuclear forms, i.e. the nuckeos is situated poste- -
viorly chose tothe kinetoplast or behind it (see Fig. 410, !

T briicei in rabbits {syrnge fransmitled imfection) ciuses i 51 2
chranic mfection fasting a few weeks and most of the animals -
die after about 4 1o 5 weeks.

Immunelogy. 7. froved nfection hoth i animals {rabbits)
and fian stimulates the output of lange yuantities of imnuno- o, |
_E.[l]h"!E”ﬂ. st ol it i m i'I'L'I-I'I-'h|J'EL'i:|_lL' Ig:ﬂ {195) ﬁ"l":l-‘:‘]’ thamn in ’ . 'm
the b i 754 range. having no aflinity for the int'._-!_-n.ng MR- f_
ism, The host is unable 1o produce specific proleciive ankibody - - "'il
10 “farge™ antigens or the antibody producing cells :!IIJ- nol pe- "|l
eeive any message from macrophages o 2o mln.uuhun. !

It is also known that inlection with this African frypano- : W
some s assnciated with profound immunosuppressive effeces -
The huthotal immune response is so severely depressed thal L ) oL e struliy T the
the patient will not be able (0 restst any I:-.'u;!.-:'rlr:tf invasion, szt dirledainioel]

[ihier cepim padibocdes foame s IRyl iwre o ) aelafidarin Mol Uhe-usial Todmys aml posdenor nacless forms

which prevents meltipticanon ol ey pimasgipeies - and
particularly iy T b wladesiense imtection, which agglovmates sheep erythoosyies ind 1as fsr may help

121 hererophil antitiody,

if sereening fypes of ypannsomiass. . _— "
Life (.'L\T‘!l.‘. T Brucei passes its life cviele in two different hosts (Fig. 42)

The verebrale hosts {definitive hostsy ane man, game. and domestic animals

The ifsect fintermiediite) hosts are :-,;-t-ern:l species of the teise Ty (Gloassing) and include 0. padpalis, G fachineides,
{5 pallidipes, G, swynrtertens? and . Rrorsiin s, . L oo _ _

ﬂf‘l-'-l'-ll!-'_f?ﬂ""'” STERL 0 ] sl wthier verfelir e le'll'n'f.'-'. The I1'|L'|I-I.L'}'L'|.IL" shuge fanlective formd of I PR EOIES -
(i B i ot infected glossina du.,-ulu[:-umlfr II..HI:_.L 5I|:I1|.F-|.'T Ifw.mn illldulﬂlll.l_lp.]}- by hinary Tongitudinal fission a1
the site of inoculation: Thiese hecoms “stumpy’ via “intermicdiate”™ forms EFig, 39 Subsequently the parasites myvade
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Srago ol wiewpenyg RoanESd

Redemnir Fos) for 5 .
Frypangsama modesange | 152 —A—x
;';I O
L i
L S L L e
Br
Irypancsomal Faradieyinr
chaneg Cethdar wlityiion
= Glarculy FA ﬂ--:'::'.r.
Infection ol man SrRAFmwTRAL RN ! ﬁ&s{" ':_'_'._ 3
and anlals = ‘%
) 2 B | 25
LIFE CYCLE ' i=E
ol J W E T
ey =
Trypancsoma gamblense _g"_ -
& T. rhodesiense %? x 3
W -
3

b Foum bound in panpharal
Biod

2 G foem
23 Lot slender loem in rad-gul
b Samea fprm in the
proveninews. {15t day)
3. Epmagiigote farmn
salnay plardy
4. Mefatpelic4anm in gafvary
rands (200 day)

TSETEE FLY TARMG
TRYPORMASTIGDTE FEnM
FESIPHERAL BLOT0 OF
MAN DR aRTELORE

Fig. d2—Lile vacle of Tesgunoumms dewcdd 1 Gmbigae® und “rBoteriemie ™ sirglms
St ol the clinen: pudholegical nandevations ane gl shirp
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e Dlowmd svequm, resulting im poansitaemia. The Iy prmiastiode s, particulivndy the shuwrt st lommes e ken

i By e tselse Ty abong with ity Bloed-freal gl wtdergo o sencs of coamgples hiclazical developiment mespde 1ha
gl host hefore bevomme imlective o man
Frevetepwnent i ferse (v The short stumgy forms ol incpoimastigale ingesicd by the imsedl, first clinge thear

peprhilogy i the md-pw, Long slender forms (the kanetoplist Iying midway betaeen e murclens and the posteriorn
Between the pertiophic messrans

) appear which pass o the posterior end ol the exim-periimphing sjuee @ spwe
w escape from the anfero

wiwd the epithelind cellsi, where they comtinue o aultiply for somie days Ry the St by the
eral of this space sl enter the lumen of the proventncalus (the proventngular lonm s the séime a5 that of the mid-gut
form). Then they migeate forwands to the huceal eavary, piss o o the By popharyns aid evetiuatly-reach the salvary
slands through the vpening of the salivary ducts Hene they olliply aml chge thetr rorphology. first o gperetigate
andd e o e sredenvedic stage {short stumpy orms of Sypemuasgigete ) which are pfecine i m.

e the vserse Ty s ahow 20

The time Bnken for e complete evoluton of the infective fonms rnetaire fie stage | bisid
fov 1RS s There i 0o

days, These reerse es remain wfective for the rest ol their hves, poricad exiendig up
evitderee of o hereditary trmsmission of irypamesomes i the Ty fo il ol lsprings. The tsetse hes produce a <inghe
larv s and bt & g 12 larvie durmg i life <pan, hepee reproduction is very Timited

Transmitting Azents (Vectorst and Reserveies of Infection (Fig £3)

Tl asinneal seraner of T bgecet 15 transmined by Glessine porsitais amengst the ki game e

Thie * pariwenye™ st of T farnecl, The transmiftang Sgenls are el aismed puafpeedis, €0 pallédipres and O fa fieseaivles
{5, pokperdis AFig. 441 obiains Blosod-mical from repliles, bieds and mas. O, s Dinemcles Teeds on blood of manimals
ipreferably antelopes) tiher than man These are shaue: amd moesture-loving fies amd ane found i soruibs and shisdy
alled riverine specses). They danot normelly frvel B Trom their hreeding grounds,
ol yel definifely Liwown., Doanestee pigs have heen known, 1o liarbour
servisir of mfection. Imerchange of

wd dhomestic aminils.

ey ear walker Lhese ane
Animal reservoirs of infection for thes simin ane
thic straim, So-fur i i “gambiense™ st i comeerned e himsell s he e
rvpanosomes hetween tsetse Iy amd minn takes plavce near tee water-supply o the village.

Phe “rhesidesieise” streirol T el The iransmitling agents are € peesifes, G wyymerting amd O peeifaclipes.
These Mies feed on ' wide mnge of species of game animals bl thie canby important animal reservor s il bushbuck,
Tragelapms soriprus. This ankelops lives i close proximaty 16 man and thus Forme a link belween ghoasina amd miisn
Zambezi and sporadic thosdesian diseases are spreqd by this means whercas the epidemic thodesian sirains are spread
By et man-fly-man Irmsmissien. [ramestic cathe may aet as a reservoir of infection. The non-nvierne species (2
siesrsitars ) ane Tound mn moee open savannah Country than- along the shores of rivers and fukes sod have a lendency 10
follow up meoving gamses and other maving objects. When (he objects they are Following come to nest, they move
awiy and seck the nearest shady place,

Pathogenesis. Meule of infection Innculative method, by the bite-of the infective et ly Glossinag thoth mabe
and female suck blood and con rransmil the mfection, They bite by daylight, usually in the carly moming and
evening

The trypomastipotes rsetacyclic stuge) are intnshiced by thie 1y with the saliva mie the suboulaneous pool of
blood on which it feeds. Some of the parmsibes Wy cnier e bidisd strearn divect hast the magority becomes entangked
in the tissue spaces. The it aranwth ol the oy ponastigntes b b the tissoe spaces which form o more Tavosrable
middus or probably here e rganisas escape |k activny of antilosdies whech might be developed,

I i 1o be mated that whibe: the 1Ty prmastigotes are maltiplying i e swebowlaneods fiswipe spuces and causing
damage, the oreanisms m cither nhsent or present in sl numbers only n the periphenl blood.

It has heen suggesied, althoaeh unlikely, thid the eonnective tissue diniage capsed by the irypansasiigntes may be
due 1o exaggenied immune response pantimnaee teaciion or massive relsase of Kinini rather tham wooany dinect
elTect (mechanicnl damage due e meatiliy 1 ol tas rebtively non-toxis orgaisin,

The presenee ol the Iy pomsiigotes i (i suhcianemis conmcclive fissie exciles hosts response in two ways;

(1 By presucing @ Jarge smoud aof pon-speeific immunsaghobalins which ane however not capable of sensbsing
the antigen. Antibedics are pridiced i respanse o (e secretion of an exv-antigen of the Iry pomastigole.

(hy By heavily infilirting the site ol infection wilh macrogliges, the celly competent fodesl with the nviders
The newtrophils ke peculiarly Tinde inkerest i thie defence and ane itherefore wot moch i cvidence.
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Trypanosoma krucei subgroup
{African irypanasomiasis)

B mfassd Isolse fy
GGk MERRYTIL
Ly imtash godes:

Atz &y sucking bined
AN RERiING Shor Shimpy
IrPpmastagin.

B SUBSINARY HOSTS
wmhouck

(Faetly afer Fawsl, Lapege. Grundy and Vickemmani

Fig. 41

Thus, o will be seeni that there osonoc bk ol mashilisation of the hoscs defensive mechamise b if is dhe celbidar
defence which plays the dominant roke. The macrophages could be seen o nemove e living trypomastisiies m he
tisaue sprices, The rebense of kpnrs may help looatiroel macrphoges o als nereases the capillary permseability of
pisaiies aml may expluin e ocdenaious swollen subcuganeons Gssee ab the site ol infecnon

Puthogenic fesimns. There i severs damage of the perivaseular connective tissues. The bundle of collagen fibres
are desruptes] ond the fbroblhists are desioved
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Fig, 4 — il srer parfpatin. Bl Bniseed Wit for * caiivease ™ stridm of 7 Beavi

The lesions are found mamly in the S imodes and thie cenprad nervons svrenr,

The capillary blood vessels of the cemral smervons sviren ate i surmounded by ony connective tiasne matry b
the nerve cells are embraced by the owverdapping fibrous processes of the astrocyies. An increase of glial cells nccur
throughout the central mervous system and the cerebral perivascular spaces are “cuffad” with mononoclear cells
i perivascular ceffimg ), Cerebral softening may resuli from ihrombesis of these “cuffed” vessels, The chormd plexues
i severely congested and mflrated with monocytes. often comaiming & large number of parasites, There s heavy
cellular infilrration in the leptomeninges bot slhight infiliration i the brain substanea '

The dvangh eocdes in early stages show congestion, hsemorrhages and marked proliferation of macrophage cells: in
the later stages they undergo dereneritive changes with extensive Tibrosis

Clinical Pathology

Blood. Leococylosis (monocytosish and anacmia,

On account.of o high nse of gamma giobulin. the erythrocyte sedinmentation rate i rased and the serum aldehyvde
test hecomes positiver it alse causes un sulo-agglutinuion of red bleod cells.

Cerehrospinal fuid, The pressure 18 raised. the-cell count 150 10 100 per mim” F and protein content § 100150 met )
are increased. The rise of globulin content gives a “abetic™ type of colloidal gold curve, The parasites may be denson-
sirated in the CSF The increased cell count is not sufficient (o caose any urbidity of the CSF,

Clinical Featores (see Fig, 421 A hastony of exposire W setse b i often avalable feven a nommal selse bie
CUSES & SeVER: recliong,

A trypunosomal charcre may develop at the sie af inaculation of frypomastigotes idmoduced by the bite of the
infected tsetse My (often passes unobserved or confused with a normeal setse bite). 1t is 2 hard painful nodule and fAuid
withdrawn from it contains actively dividing irypemastigones: it subsides ina week o two without suppurating,

I “rhodesian” form the sympioms appear lirstafter 2 weeks ol the bate, whereasin “gambian” and “zambezi”
forms the symptoms may be delayed for up to a year.
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i of st reewora!

It is characterised by infection of the blood stream, involvement and enlargement of [mph nodes 14 ’
later generatised) and cventually invasion of the cemiral nervous sistem, The carly shmiptoms 4re ol Itl'f“_' e
Auctuating in “rhodesian” form). severe headache, loss of nocrurmal sleep and a feeling of opprossion. & flecting
circulate ervthematous rash may appear on the chasl and shoulders cdifficalt 1o detect in cokored <kin

The 1ymph node enlargement, particularly of the posterior inangle of the peck, 15 a feature of “gambian” discase
whereas the invasion of the central nervous system: is rapid in “rhodestan”™ form. As the central I
invedved, the symptoms of meningoencephalitis develop resulting in classical sleeping sickness. In the Hinal stage, the
patient becomes thin and wasted, accompanied by vanoes signs of malnminion.

A patient in whom trypomastigotes have been detected will die:sooner or later unless: treated. In “rivdesian”
disease the patient dies early but with both “zambezi”, and “gambian™ diseases the patient may surive liniger | sev-
eral years), In “zambezi” disease it may be possible for the patiemt 18 overcome the miecnion naueally and act'as
“healihy carriers”,

Laboratory Diagnosis. This is established by demonstrating the trypanosonses (iry pomastigate Tommiss in any one
of the following matertals: (a) peripheral blood. (b) bone marrow obiained by stemal puncture, () ice asparated
from the swollen Ivmph nodes { postenior cervicald and (d)y the .:.;-jg-hrmpi.n?] fluid ohiained by lumibar punciure. The
mitheds imclude (1) a direct microscapical exanunation of unsiained and staiped films (Fig. 300 (i) Celtivanon and
i} animal inoculaton. If the parasites are sconty and cannot be detected in thin blood film. thick: Alm oF concenira-
tion method may be emploved.

Microscopical examination of o blood film is a wseful diagnostic procedure  “rhodesian” form bup nol 5o e
“rambezi” and “gambian” forms where the arganism can easily beaselated by imoculanng Blood into rals of mce
(Fig. 41). Microscopical examination of juice obtained from the swollen Iymph nodes may demonstrte the parsse
i an early case of “gambian” disease. Examination of the centrifugalised deposii of the ©5F may demonstrate the
parasite in kate cases of “gambian” disease. In wei preparations made from blood tor tissue fluid) the irvpomastizetes
are seen o be moving actively berween the cells. 1ght level in the C5F 15 also increased.

Various concentration methads like microhaematocrl centrifugation method. nunisture anion exchange centrifi-
ganon technigue and bufv coat technigue are now wsed,

Serofogioad tests, such as -:'5.1_imaLim of 1gM levels rreaches a very high Tevel as compared W other protozoal infections b by
MbEns urag:u-_gel precrmialne, indrect Muorescent amdibaly test vusang T b mced slioddsieitse 1 mats for Theorescemce . comples
ment fisation st (with o stabde andigen ) and ELESA st are now ued for the diggnoss and searching eases far further sy Cand
agglutination 1251 for iy panosaminsis (CATTY and card mdirect antigen et for trvpanosomiasis (CIATT) are now u;cd P
dizgnosas of T gambaense indection.

Treatment. Suramin and pentamidine are considered 10 be the drugs of choice for early acute infection. As thes
CHANNOL Pass 'Ill.l-l." hl_l::ﬂ:l-bmm barrier. they are not of any vilue when the central nervious system is ivalved in which
an.‘m arsenical is needed, The arsemcal includes. melarsoprol (mel By Other effective drug is Effomnithine

For rhedesian infeetion TV suramin in a dvse of one-gm for Ist, 3ed. Trh, 19 and 21 day should be given aftera
test dose of 100 mg - 200 mg [V,

For gambian infection 1M pentamidine in a dose of 4 mgfgiday Tor 10 days is recommended.

In case of nevrological involvement of both thodesian and gambian mfection melarsioprol in o dose of 1-3.6 mg
kg/duy by IV route for 3 days followed by 2nd couse of 3 doys at an interval of T-10 dave are prescribed TITLc-dlnu' :15
the drug in 2ad course is 3-6 mp/kg/day for 3 davs, Ind course can be repeated 15-21 das s later .

Eflornithing in a dose of 400 mekgiday in four divided dases for 14 days alse gy
gambian mfection with CNS involvement,

Prophylaxis. This consists of the following:

Efthlruniun of the habita of the vector. Tt is supplemented by the use of indéticides

Laame destruction program o eliminate the biood-meal of the Tiv has no affes '

Isatition of the human population from areas known 1o harbour infective

humans, This is much more important in “gambian™ disease.

4, Chemoprophyvlasis. Pentamiding is effective against “gambian” discase. A single
mikg will provide a preventive effect for at least 6 months, =

€5 encouraging result in cases of

F

ton human steeping sickness.
Eames and reatment of all infected

intramuscular injection of 4
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Frypanssoma cruz Chagas, T9Y

The frarasite catsing South American brypamosoniasss oF Clagay discade.

Geographical Distribution. Ceniral and South America

Hahitat. A parasiie of muscular and nervous nssues and also of the B E system exrsung in the amasbigote fomm
The Irypomastigote Torms appear in the peripheral blood [rom time 1o time,
Morphology. To mun morphological tvpes are found in the human host
Trvponuesiigote Forms. In dried and stained 1ilm, the parasite appears 1o be C- or Ushaped. It measores 20 jun in
kength, has i central nucleus and o Jarge. oval kinetoplast siumted at the postersor wedge-shaped end (Fig. 451 Two
formy are found in the penpheral blood — one, long and stender and the other, short and broad. Multipheation of the
« parasite docs not vceur n the penpheral blood The trypomastigee forms are either taken up by the insect fost or
emter tssue colls where they continue 0 Iive as anastigote forms

Fhg- 45 = Trymanesomgg orug) in dhe purijpheral blood Gl Mo e O shaped o,

Amupsireose Forms, These arg paniculart}- found inside the cells of sinated muscles (heart and skeletaly, néllmgﬂnl
cells of the nervous Tissies, as also maide the cells of the retculo-endathelial sysiem. The amastigote forms are round
or oval bodies, measering 2 to 4 pm in diameter, having 4 nuclews and a kinetoplast. When fully developed. a large
number may be found enclosed in a cystic cavity. Multiplication of the parasite occurs at this stage only,

Staining Reaction. Same as that of other Irypanosomes.

Cubtivation. Easily coltivated in NN, medium or other madifications thereol,

Immunology. Serum amibodies develop in Toorusr infection bur as the parasite continues 10 grow as amastigole
form nstde the BiE. cells and parenchyma cells they ave ot exposed to the action of these antibodics,

Life Cycle. T cruzi passes s Life cycle (Fig. 460 in two hosts: one m man or the reservoir host: the other in the
transmitting insect, the reduviad bug (Pansirongvins megisies, Triatoma imfestans and Rhodeins profivas b

Develapment in Redwvird Bug: The trypomas igite forms are taken up by the bug during the act of biting. In the
“stomach™ tmid-gut) of the bug they ore transformed into amastipote forms and thereafter multiply by binary fission,
Liter the amastipote forms are transh ormed mio epimastgete forms which migrate backwards 1o the hind-gut and in
turn multiply by longitodinal fission. In 8 0 10 days’ time. metacyelie forms of (rypomastigole appear and ane ex-
creted in the faeces of the bug.

Development in Man. Man is infected erther by Faecal matier of the bug being nibbed imto the wound caused by the
bite or by a possible contamination of the conjunciivae and other exposed mucous membranes with the fingers. The
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meleycle ievpomastipoies tis itroduced, invide Essue cells and are transformed o smastigoe forms These
rulupky by basary Gisswon sl aljer passang theoaiph promastigele amnd epamisligone forms are agan ranstonmed mto
try ponnastigote fonms which ore iberaied mthe blood

Reserveir Hosts, These are armadiblivs amd opossiimns, M is the secomlary host Other animils prone o naturil
ilectiom sne; cis, dogs, bais wend s,

Pathogenicity. Aode of Tajoetion, Contammmative method, through the agency of o reduvind bug as described
abwive,

Pewctal af Entey < Skan or comjunciiva

[ Dhesheam o losclasend swelling 0 Mo develoges wlen s eniry is oo (e conpecivaan aedenos swelling of
evehds ol e ey L Rmrpn s v dexelonss

Teamsiviesaiom has also occursed congenmtally vi placenti o sewhioms, by hlocd rmsfusion (doors sereened by U F st
sk secidentally o Bibwsaiory workers dealing with T eruze

Pafurgenie Lestons. The gross Sesions are Foand mainly in the hean ipanisitie myovadits), skeletal muoseles and
mervosss system (s oid gland msome regionst andare all due o the ivasion of the parsites insice the tssae cells,
Thee cells of the reticulo-endinbelial system are parficularly involved The parasite mnlaplics only m the amastgore
stagre and not m o the trypomastigaote state, Henee the pathogenic effects are due 1o the amastigote forms, LiTisatie
naltiplication within the cells leads finally o destruction of the vell. In dcote cases. rirely, all cells and Gissoes may be
wvaded bt in chronic cases mapor damage alfeets the-condiae musele and peripheral ganglion vells.

Clinical Features, Dicubanion Perted — T 1 14 divys,

tnfection with T, criz canses a disease in South America, knovwn as Chagas” disesise. Two climical 1vpes, scute and
chromic, ane described.

The acufe frerm oceirs i children and nFants, 1t s characiensed by fever, conjunctivitis, unilateral oedema ol the
Face. enlargement of the spheen and lymph nodes, anaemia wd lymphocyiosis, I lests dor g penod of 20 1 340 days,
ofien termimaiing fatally with symptoms of mesingoencephalitis or myocandial failare,

The cfronie fir s seen in adulis and adolescents. 1t s chasacterised by disturbances of cardioe rhythm {hean
hlock. Adams-Stokes syndrome ) and newrological manifestatons {spastic paralysis, psychical change). It may List for
i period of 12 years,

In cndemic arcas. @ common complication of chronic cases of Chagas” disease is the dilatation of tubular crgans
{megacesophagus and megacolon), the basic kesion m such Gises being the degeneration of intramural awlonomic
nerve plexuses by the toxic action of To ez — Cardiomyepathy iy occur as complicmion of Chagns” disease.

A pecihiar hemiation of the e ardivmy theeugzh kesened msyecardiol muscle bundles ob vories tapes of lefi ventriclen s
Been observed atmpiogey i e of Chagas” disesse. The ventrivular apeeal aneurysn i abwanl 2-3 i oo diancter and s often
fillised with o thrombus; o rarely rapiuees. The pilmonary cens is abo ditated

Lah-uratur;,' Diagnosis
. By micmscopical examination of 2 stained blood [iim for the parasite, 105 1o be noted that the dividing forms
of T, ¢vuzi are not found in the perpheral Blood, o point which helps w daflerentiae i from T raneeli. a non-
pathogenic blod trypanasame found in endemic areas of Chagas” disease. Blood cullure is also helpiul.

2. By inoculating a guinea pig with prtient”s blood, This is useful when the trypomastigotes are Aol found i the
peripheral blood.

3. Xenodiagnosis: By alfowing a lnboratory-bred parasite-free nechuviid bug o feed on an individual suspected
ts he suffering from Chagas” disease amd 2 weeks later exanuining the imestinal contents for the presence of
the parssite (xenndiagnosis),

4. By a specific complement fimation fest IMochade-Guerreir testy with amtizen oblamed Trom culiupe of
T erinsi and by an indirect Muorescent antibody test (IFAT), by EL1SA test and by THA test. The serological
tests will be positive after one month of infectinn,

5, Detection of parasite DNA by POR method is now used for detection for positive ease with very few parasites
i the hivaod. y

f. By an intradermal 1est, A delayed hypersensitivity neaction 15 obliined by wsing anextract “eruzin” prepared
from culture of Tocruzi.

7. Biopsy of an invalved lymph pode or musele (el or deftoids may reveal amastigote forms of T. creici.
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- 1 11 i id i
Treatment. Niturtimon Ulammapity i o dose aof 1) ke fday an e disaidod dosds oralty adier. mienl sk

WL chid il s -
duys is wsed Alterrmive g bensnidazole in given orally m o dose of 510 mpkgiday in tve hvaded ihmes fye ys
M days

Prophylaxis

teh Attack on e Parasite, Treamng the disease with o specific drug, of avinlahie

) -Altsick on the Veclor. Use of msecticndes il use of building matertals which sre inpermeablde s the by,
fi) Personal Prophylases. Avoading the bites of Use insect By Lising missguito-mets

Genus LEISHMANIA Ross, 1903

Generic Cluracter. The genws Leivlununie wis cresed by Bovis, 19003, o inchude the parasite of Fndea kgl
arar, Leishivania deanovan Mﬂl'phlllllgf{'uljz,' the Magellstes belomging b the penus Lesvfiiom are wentical o o,

of the gents Leptomonas. Thus both the gercra hove an amustigote and a promastigote skige and the differcnoe, g,
o Frbaing-

Cat=aiy Liryusnreay sy Lamsiruway

Lage vwule: Oinly o et o Buith im i s urichrate il
‘W vemebngs hasl A ilsegt hasl

LA EETTPEENTTE |lj|,"-ln.ln ol TERT H:. iiptermefeare -hind

Lesshmaniasis is considered to b ucmotic disease, the infecton betng maintmned imendemic areas. in dogs, wild
ridents or cdher mammals: Several leishmanial species 2] spries ] we responsible for the disease leishmaniaas o
man in over 88 countries, The different species are marplologicalty indistinguishable. They can be differentrated ks

Boenzyme analysis, DINA seguence amalysis, or monie lonzl antibodies study. Visceril leishmaniasis 85 3 seviers clim
cal entiey in which parasites migrate to vital TR,

Species Parasitic to Man, Under pemss Lisishmania there ane 3 subenus: (1) Lesshmanin and () Vianria Under
e sulsperins. speches dre-as Tolkows,

|, Under suhgenus Leishmania:

V. Leishmania donovani compler

fay Leisfmania donovan cowsang Kala-wear®, The infectiog i veneralized. and =
insice the internal organs. the disease ala-azar is also called wivcerad &
wariety of skin ksaoas (dermal deishmaneid ) without vy viseeral manblestationy, Kabi-arir or anthrsponetic yviscersl
lesshmansasis { AVL) is prevalent in Middle Eaa, Afnca, Indin | Bihar, West Bengal, Orisss Assain. Tarl Nade,
Gujarat, Punpab and Tammub, cenain pares of China. South Amerca and Europe, Vectors ure P argentipes. and
eltinesis in Inckia and Chinag, respectively. Man s the only known reservoir

1h Leichmtria anfaninmr Micalle, WM This i the parasiee of infintile kola-aznr, oreurTing in Mediterranean
argas, Middle Ea_*.l and China. It causes soonodic visveral leishmanlasis [EVLL 1~ PR faansy and P celasd acl b
vector in the Mediterranean areas whereas P chisensiy ind P eelerandei ans veetorsan China. Dogs, foves and jackals
itre Kooy reseryvikes.

iy Lers i chgasi -t Cunha and Chagas, 197 1 causes SENMIONIC Visceral !"'-"'iﬁhmal'liﬁ\'ii. (ZWVL 1 in the Mo
world. The vector is Lazemyia lesgipedpis, Do and fuses ire sinimal FELery i,

(d} Leivhmuaniea archibalilf, Tt causes VL in Africa. P arientules and B marting g
revs anbmale sct gy resrviips.

NMare: Acconding to some workers £ ehagast and L. arelibeldl APE T separate species (TVS 793 W

the parisites ane disimbiled
sstimenniersis, The parasite iy il cae 3

a5 veciore. Rodents aul camivi-

HO 19580

* The vl kaafa-arzerre has been derived from twi Indian wonds kel ied BT IR

; ; £ "black wiek L : fucls th=
ol  PigmeEntiiang of the skin tarms black, The wnd kafa gl titeans “deadiy™ ther HEkmess . an illness in %

ehy sEmlying o faigl ineas
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2. Leishimaria trapicu complex

(n) Leishmania tropiea: 1t causes 3 dry type of eutaneoes lesion (non-uleerating ype) and heoy aii urbein distrbs-
tion. The Ineubation period is from 2 months (o more than a year. The lesion s usually facial. Man and n-hmrhhl_: dog
are the reservoirs of infeenon. 11 is prevalent in Middle East, Mediterranean areas, N. Atrica, MW, India and Pabistan
11 cavses V1 m excepiional cases,

i) Leeshemia Kifficks: Iv conses local cutancous leisiomn

3. Leishimania mafor complex

Lerisheneinyo myggferr; M catses o manst type-of local cutaneous kesion {ulcerating type) and has o rural distnbution
The reservoir host is the desen gerbil B, optmens and other small rodents. Ulcers are found o the extremities with
regional lympladenis which appear 2-6 weeks utter sandfly bite. 1i is prévalent m Central Asia and Iran. It causes
DL during immunosuppression stales.

4. Leishmania aethiopica complex

Levihenemnict ceethiogpica: IUis found in Kenya, Ethiopia: Europe. licauses CL and inexceptional cases it produces DL

5. Leisfimania mexicana complex

(a b Leishitnantamexicane, isabenign formafiecting the skinwithoutinvasionof oro-nasal mecosa. It causeschiclern’s
ulcer { Bay sore), a chronic lesion occurring  the site of sandfly bite. It is charactensed by o single cutaneous lesion on
the ear, face or hand which undergoes spontaneotis healing and feads 10 deforminies through scamng, Tt is prevalent i
Mexico, Guatemala, Honduras, Belize. Cotombia, Costa Rica. Domimon Republic, Ecuador, French Guiana, Panama,
Peru, UISA and Venerue i, 1 causes DCL in exceptional coses and V0 during immunosuppression stafes,

(b} Leishmania armcccnensis., 1t causes loeal cutapeous leision and i exceptional casex it produces DCL-and VL.

i) Leithmania veneciwedensic 1 canses local cutaneous: leision

id) Ledshmania parnhame. Tt causes Iocal cutaneous feision.
tel Leithmania pifonci, 1 causes a wialignant form with extensive lesion m the skin of lepromatous type.

Nate; According 1o some workers Leishmania garsihomni and Leishmanio pifenod are not separale species (TVS
T3 WHO | 9940),

11, Under subgenus Vianmniz:

1. Leistimania bruziliensis complex

ia) Leishmenic bra=iticesis, It is o malignant form associated with invasion of skin and oro-nasal mugosa (espun-
dia). It is prevalent in Argentina, Belize, Bolivia, Brazil, Colombia, Coste Rica, Ecuador, French Guana, Honduras,
Mexico, Panama, Paraguay. Peru and Venczuels, The lesion commences as i papulopusiutar swelling of the skin
localised in the region of nostrils, mouth or eyes or widespread on the face. ears, elbows and knees. After a vanable
time the mucosal surface of the mouth and nose are involved causing destructive and mutilabing crosions. Sometimes
the whole of nasal seplum 15 destroyed, The lesion generally heals by scarring producing the typical tapir nose or
camel nose. 1t canses DCL and VL duning immunosuppressive slate.

(b} Letshomania peraviana. A benign form without invasion of oro-nasil mucosa and causing dry papu le in the skin
(w single sore, k.. uta in Peru), The reservor host is the domestic dog and the trapsmatting sandfly 15 L. noguchn. Tt
has now been found in Peru and Ecuador.

2. Leishmania puyamensis compley

(a) Letshmarnic gavanensis, T0is prevalent in Brazl, Colombia, Guyam, Peru, Surinam and French Guiana, [tisa
benign form affecting culancous lesion and in exceplional cases it causes MCL.

th) Leishmamia papamensis. It is found in Panama, Colombia and Cesta Rica. It usually causes LCL bur affects
oronasal mucose in exceptional cases, 1t can cause DCL duning immunosuppressive stale,

te} Lesshmanier thener. It cowses CL
1, Leishmania lainsoni complex 11 causes CL and self-recovery occur

4. Lefshmania naifft complex It couses CL.
Nede: VE means visceral [eshmaniosis; CL means Bcalised cotaneous Ieishmaniasiss DCL means diffuse cifaneniss kishotaniasis;
MICL means mucesmianeous leishnansass,
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IMANIASIS

CLINICAL CLASSIFICATION OF LEISE

L. Viscwral beisliimaniasis or halh-arar
it Indvain Bala-usin cassed by L demorasm woith & baimnin pesemoonr
(i Meciecrmanean Kabn e or Infantile Kaka-avm alao Chimee, Maldbe Enst e [2ss2i0 bala:
sdnEI Widll B ocanne reseryar
40 Bl Amerw an Kol avar ciorsed by L chamesr woElod canme neseivEl

T & l|unﬁl | T § |.|I"'|'|'I|'||rF-I

Vil ATeienm Balemer | Sl mmd Bast Admcad widly poadenl ressvine [ ithin Tes i i

2. Cutsineonis Telshmaninks UL and no isceral manifedat o Clinical fesnes of CLovary, beinect J:u ; .nruf.- '||1~|l|-
I et specids of Jerbniani, type of sosmti cvche vasemed and alss dise 1o genenically ‘1"'"""'""“.“_"[,""'“ e :1| i
Acclivascal b shivs aa ieidule a8 (e site of moculatios Ritlowed by fommatsen of cortral cnist. e I.Hllll‘“ T!”}h 'u '|J:“.T.l‘1l:L
enposane 3 Wer e ol aleer A depressed scar and aliered pignsent deselops an bealing ol cer sakelne nodules .I.li ’ ." : IEL ol
Tesapn ure charsclenstiss femures. UL may b preseniod asa papelonodalas Teson covered hy superfuil s ey 1y penl o

1 Bremnal lerdmuanan] or post Kala-aear dewmal Jew loameess PRI 5 i e By o mm-“!ﬁ'fmrl_‘l :;'.III I?"'T'
e Dt sequedi 1o visceral infection, Tt deselapes m 105 10 205 al patienits sulfering from vieral el ARy W ""?'"
It i Fate i CTima, Mediterramean areas, central and soul Americi The besion devebps abaut 1 b 2 years after meayery fmm VL
Thir lesiomes sre ol % ovpes (oeeenbar and ey popigmentesd lesion, erythematous patch amd eadulest and el ot ’hﬂ'! *1!“‘"-3"-1""*]:-

IO D WORLE (OWELy This cinidition s astially cansed Ty L e, L ropacn and L, aeshiapca infection. The species
von be disbmpushed frmn eoch vibier by theensame charicierizabion, Crmorses kesions due L. atomivantd are Tound n Al
amsd Mediberranean Beyin

{ad Ambrpanatic o wiban cotnesus shmanmsis AU s cnised by L ompna Tz anileetion leads 1o sk seli-healmg,
[evcatl Tesom ok shon andws sevpueti a depressgshscor s funmed, The wléer usially stirts as srrall el papube covered Wil Gee
whntisle seale which subeguiently becomes thick, dark omd Finally fabls off The oo ey b Fomel o (b foee., Teet, leps omld
arms Children jre asaally allecredl Bobs prevalent in Alphamsdon, Goeeoe, Niaih fisaa, Islamic Bepublae of fran, Doy, Tsraed,
Koty a, Kumo. Lebamon, Moreccs, Bikisian, Swmudi Arabiac Syrion Aab Republc, Tonsda and Turkes.

Lernhmraindy secielivams (LR The lupoid or wuberedlond leshinamass of the <hin s believed b he o sequeln ol anoaniom-
plete immene responasy ooan caslier episiode of amsninl sore. cansed by L frogpaicd Shoaly progressive Bepe of shn Jesion usuafly
ot (e 1% characienyed by wan seith periphenl setsity, Often confosed with: laposd volgaris diee oy seorcity of amistogole in
the bessoa. 1 responds pooely s Ireaimenl arkl 1y lasl for many yesrs The Wesion dses ot el sprmlanssisly,

ih Powmtee o riied e leshmonsis GR0L ) cansedd by Lopgiar, 1 e (ot incemral A Middle Ead, Nonh Alnca
Mok India and Pakision, Mulopie painbess Jesions e vabice] oo the timbs, nose ond lips, buoe do nol invelve 1The  miscos
e, Sell bzalmg ocowes mpidly, fnnoissmmene persom., ulveration-and secotdary infecten ocour in the lesion which ek
slawly amd reculis i dechigurmg scin

i uaneons bestons caitedd by B aedbunmmea pavisg mise o small cuinnesss ek on the face and uldesstion s absent, Show
hiealing ocvurs withae 1-3 yebis

D0ffoene v aitermeirens: feda mamrenna A DLy o feistomamies difioa. 1 nssules Tram specific deficiency of cell-medmbel inenminaly
toe lenskimania andeeen B new workl PO (hauth Amersal, e discase s cavisad by L ameisiesiy, EeisTinania meviemna i e
parssate miosl coammly dsesiied swith BDOL in Mew Warkl {Exmmscan Repobilic winendss in odd sworld L eisimmniar gerfiopici
i e chusiative apent of TCL and s beem reported in Btlwopiz snd Kenya. DUL w chnncterived by the appenmnce of nodular
sdfiferanase desanny which are nither destroctive non ensive bt nest distiparing, 1stants os o single lesion and spreads siowly
et e Tace, ears exbremities and buttoc ks, unisl e whole |'-.H.1[|' il Feetsd] bt peerg i na ulcermion or macosil invohemen
Histalogicably the modescateist st entively ol hiskeyles wath a nelabive ahseiwe of lymphocyies and plasma cells.

Mumerons amastigiee Tooms ol piarasices, fice onin nmnmlm[_.'-:a ame found ki the skin lesions, because of ahseisee of second-
ary Tymphaeytic vasson, 1 s an anegic mamfestation clascionized by mitsace dissemmation of skin lesjons. having a sinking
mesembice o hpromatous keprosy. The leishmamin skin test i megative. Leishinania (omsistigote furm his Been recovered b
Fram bloesd amil biame marmos. 7L, responeds gk b antmsaals aid disas nol sl spontusenusty. Pentamsidine od arnphioicr
cin B huave been e 1o e effecrive ot botl hove sermms side-cflects. These & a tendency of relapse afier tresiment

M NEW YWANRID (NWOE S The |'1r'||-:m'||'|g e lave b iaticed n S avd Cengral ARlETica.

ab ULy, Caired by Leivhimeis perastersr. Abenign Form withaw swvision of oronasal
Flil|'ll.l|l.' 16 thie sk {0 ‘\.HIEIL‘ s, ke, e o e

Chi O Db gl or B vereh U sed by Led sl fee i

de) CL 0Fawin biow . Cansad by Ledsburan grviviensés. A Beniga liem iffecing ommasal mcis iasbraie

id) L il e efiv burmala) Coosed Ty Lgmabmmamdiz permmmenin, ’

fed OL Ciased by Latshmasrior Brasificeses

mieews membiine canses ey
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I O Caused by seseral sahor species of legshmann such s Loz L venpincdemenaes, f g Samplie

cuiminis lesiiit |s formied amd solf-recosery Likes place

Nt Tl berins £90 Wharhd i wisiedd fior e riewt of the ol whiereas New Warkd refers to the Amercir

X Muco-Unstanemis Leishimaniinsts 1 MOL b or Espunchi cavsed by Levadunonng Firc= sy and owceastonatly by Lo ferty i
papreieitsrs 10w previslent m Sonnh and Cenrrl Amersca Tlere ane B stages, 3 pomasy culiscoss s, suvmetumes Tl
by i seconchary muscosal nvodvenient which ooenrs e o variable e of Titency of priary cilatis fesiom MOCL develops
&G patiems sulberag bsin poomary cobaneais lesson Mo lastory ol promary okin losion 5 availahle in lage pumber o ascy
Narsal marcons imemhrane, pharyn, Farvns and upper B ane invved: Somsefinees while ol the nasitl sepaum s destroved G-
lewnas dexeliap at mucscutmenas ncton Dillswed by gross destsetion of sofl tssine ad camlage casing disfigtimement of nese
amid mnnth. Farasite aflects the macous mensbie by Tvapliatic or hoematogenous Jissernmatien: Death moy sveur from seven
pespritory inkeclion die o esparatory acule obstuciinm,

Lefslimania donovani (Laveran and Mesnil, 1903) Ross, TH

Pl poavasite consing viseeral feishimandasts or Lirfoe=aizn,

I s mamedd alber the disooveners, Bewshien amd Dmvan, bl of shiom repored on the onganian samuftancously - Lesshman
fnesem Lasiclorn am-Blay 19003 G Elisvoweias Do Mol o Juby 19R3

Geographical Disteibation. Endemic in many places o India, Clhina, Africa. Southern Evrope. South Amerida
and Russia

In Bz, it o speciatly commen in Assam and Bengat along the cadists ol the Gonges and the Beabmaparra I s sl cnbeme
i Bl Orissa, Moshros and the.eastern parts of Uttar Pradesh s far as Lackoow

Hahbitat, Inside the vertebrate host (man) the parasite is always intra-cellikar, occurring in the amastigote form. It
15 essentially @ parasile of e RE Sysiem:

Morphology, The prrasite exists in two stages:

|, Arbesfigode Siese {formerly called “leishmaninl™ form); Oceurs m man.,
3 Promastigoie Stage (Formerly ealled “leptomonad” form: Ocears in (2 out of insect (sandfy ) and (b artili-
cial culiure.

AMASTIGHTE STAGE {AFLAGE LAR Siacre). The parasiie ot this stage resides in the cells of the reticulo-endothelinl
system of vertgbrate husts (man, dog and hamster).

The characteristics of the amastigede Torm (Figs. 47 & 480 afe as lallows:

Shape and Sice, i around or oval body measunng 24 pm adong the longitudmal axis

Celf membrane is delicate and can be demonsitated m fresh specimens anly.

Nticlewrs measures 1 e bess than 1 pm in diameter. 18is oval or round and is osually siuated m the middle of the
cells or along the side of celi-wall.

Kineroplist lies tangemtiolly o al righ angles 1o the nuelews. [t comprises 3 DNA-containing body amd a mito-
chondrial struciure,

Axosrente (thizoplasty, @ delicate filamen extending Trom the Kinetoplast wo the margin of the body. It represents
the ool of the AageHum,

Vircarede, o clear unstained space lying alongside the axoneme,

ProsasTioote Seane (Frae rar Srace) This stage (Fips, 49 & 501 of the parasiie is only encountered in cultares
and in insect vectors {sandilies),

Sheepre anad Size. The carlicr ones wre shor oval, o pear-shaped bodies. measuning 510 10 pm i length by 2103 pm
in bresdih, The Tully developed ones are long slender spindieshisped bodies, measuring 15 w20 pm in fength by 1o
2 um in heeadih.

Naeclees 15 situated centrally. Kineroplost lies ransversely near the antenior eid.

}*Eu ssittpleilic vaienede, o light staining anca Tving in frong of the Kinetoplast over which the root of the Magellim nins.

Flagellwmn may be of the same !ﬂﬂglh s the bidy o even longer, projecting from the front. The fagellum does oot
curve round the beuy of the parasite and therefore there is a0 undulating membrne.

."n.'::.l.-;l'l.lu'nh Leshman'y HII.I.:III'I i ey liaplim ili'l!i'ﬂ.'ﬂr'-: i!ﬂm?. lhe maches, patk ar wiolet and the kinetopiast, bnght red,

l.'_ulln.-u_lilun, .. dhommanaait cat be cultured ina medinm composed of 1w parts of salt agar and one part of defibri-
fated rabbit's blood, The mediom was first intfoduced by Novy and MacNeal, lmer modified by Nicolle and is
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AMASTIGOTE & PROMASTIGOTE PORMS OF LEISHMANIA DONTVAN]

Kinssaplast Basal by
Muchous ALHONE TS
Fip, 47— AmasBipste fornes of L desenm imslde a Flg. 48 - Diagrammatlc pepresentation of gl moepholesgs of
i raphpe evll, amsstipofe form af L dresoiiii

Smear Teoma o =tembl poemnd madenial

POSTERICH EMD

II| Flagedum
i B I
¥araloplas
Basat by
Bnnoemn
ANTERIDR EMD
i, 4%—THagra mmatic represe mlatios of tie Fig, 50— Promnsiigede formes of | e

mur oy of promasikgaie form ol L dosonim Smezs Trom g culmre
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comnmsanly teferred oowm NN N mediom The material for culture s inocilaed mio the water of comden<ation of the
mexdium and m"-"h'“"l'l 22w 2R -‘-‘1|'I1‘."-.'I-u.| v shoolid be jaken to avond conbiumnatng w i€l i b il woukd
therwise cause degenerition, md death of L dorovne It has been shovei that the presenee of ascorbae acid and
bty Lvours the grovth of the parisite. Seo Appenia |

NN .'” medsim, the amastsgote form changes it promwastigate fomy wineh then maltiplics scvely by Jongi
tudinal fission o produce o large number of fNagelates: In the Baboeatory, o stram may be preserved by anakig
spbwuliumes every 2 or 3 oweeks, ’ - B

The intracellular growah of £ dopmaenr con be maimamed i tssue culiune 3t 37°C foras o s 32 s,

Susceplible Animals, The dog has been found 10 be natirally mfected with L domowan m the Medierranean
region ind clsewhere; producing a diseise resembling 1 mans o :-u}'-. el kala-hear

Crmmon ebvrarsory ammsrly, sucl as misce, s il punmea pigs ;m' til siadibe e aransmassion e alecieme A sisall fodeni
of Morth Chima, calbod a femarer 00 v endies geeion By Been Tond b be viery Mscepiible fn Lo dirasgei infections Sy ag
Evrvpean amsters can sbi be infeciod. These amnmals are msed i e by for namslernmg Be mbectioo-aml waoskng v the
details ol sandfly Trinsmession Inlected Ramstees o alon heen atilised tor 'l:‘“"b‘ il elbwaey of leschimansolal dnigs

Tmmnmelogy. Amastigotes developing fron peomastigores evcite a collular reacton comprising hestioostic prohif-
erdin followed by invasion of I amplwicyies and plsma cells, The former give shelter to Eeasfanantg e which
the parasites mualtiply, The Ralter help s ehipmmnate the parisilgs by a process of cell-mediated ks tHarsigh
sensilised lymphocytes, destmoving leishmania-filled miscrophages, In L alrvpvane anfectson, gwing: o lack of hisd
response doe fo rmmuno-suppressive effecs, the cell-nwedintid iy aiml delved hypersensiivity reactson af e
shan fo febshinsanin antrgen (o positive intradermal test — Leishmanin or Momtesepee peaction bdo oo -develop ail the
viseeral infection his been cured, Hence the cells of the B, E. Svstem of the alfected nrgais proliferate sl bedome
heavily parasitised, scoompanied by an inerease mothe [200 fmetion of e serom gamnea globatlin chyper
gammazliobulinacming which however is ool protective bul s resprosible for fommel gel reactmon. The monsiese n
pamma globulin cooses o reversal of albeitin-globulin rtio (momally ghobobin s 2 goamd atbumin 4.5 ¢ per |00 ml
and in kola-azar globulin becomes 4 g and albumin 2.8 2 per 100 mi)

Spectiic antibodies, such as complement-fiving, hacmagglutinating and (Tuorescent antibodies which develop an
kata-azar can be vsed for diagnosiic purposes,

Life Cycle. The parasie has twirstages (Fig. 511m its e cvele;

[, The amastigode form, occurring m mn (adso i cog in some areas).

3 The promastigede Form. occurmimg o sadfly.
The ameigore form while residing in the cells of the retnulo-eimdoilelial system. mudiaptics by binary frasion.

Multiplication goes on continunusly Gl the cell becomis packed with the pasasiies. The host-cell 15 dherehy enlarged
and eventilly moplures (s muny as A1 den 2001 evied irede may be found embedded o the oy lesplmenm o the enlarged
hawst-cell), The porssites tiberated as a resoll of the meptue o the circulation ane pean githier iken up B, o b ade
fresh cetls and the cvele 1s repeated. In this way, the entine relicubs-cnduthelial system Tecomes progressively an-
fected. In the blood stream; some of the free amastigoles are phagocviosed by the newteaphilic granslocytes and
monpcyies fmacrophagesk A Blood-sucking insect druds these e anmidsrigeny formis s well asshose witlan e
monocyies during its biood-meal.

In certain specics of sundfly, these amastigote forrmns devebnp into promicstigore fivory whick again multiply by
binary fission producing an ensrrmous pumber of Magellates. Multipleation proceeds in fhee mad-gwl of the sl fly
and the flagetates tend 10 spreid forwards o the anterior pant of the alimentary canal dpharyns and bucial cavind, A
heavy pharyngeal infection of the sandily isustally observed between e Gth and thie S day of s infeceve blood-
meal, This type of development is kinwn as anterior statwom dleveloprent. The iransmissisn iz therehy efecied thinwgh
the bite of the infected sondfy (salivary ghnds are nol infecied)

Reservoirs of Infection. In Mediterrunean areas, Clhina and Bragil, the dog is considered o be the reservenr of
infeetion for men. Canine lershimaniasis does not existin India whene human kala-arar i endenic; hence o Tde, man

i5 1he main oF only source of infeetion, In Sukan and Eust Africa. it 15 primanly @ eodent infection and m Bussia (riral

arcus} the jackals are the reservaurs of infection.
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Fesoavoir ol mlechon in
Meditarransan ara and @ Ching

Boma rodirnpe

Distibinien of Lashming
domavadanin kalg-agar

LIFE CYCLE
of
Leishmania donovani

A saction of pharynx of
Phiabodomiys argantipas
Bl Lo 108N day allsr

an irteclive blosod mea

Fig. 31 - Developnweni sapes of L, domivem by

man pwl sapdily,
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Method of l"’“"-‘imhﬁinﬂ, The “wntural” reimsiprissbory oof L el e Trexant arkidy 19 nuan 1s carfied oul by a certam
species ol samdfly of the Geners Phlebatomus and Litzomya, The species concerned are o follows;

ll'lljlflﬂ YL T — P#]II'J:H!H.'.IHHI. FREARERR e )

Medrtermuenn vector — Phlehatamia persdos (aly amd Sacily, Pitfehotomas rapor §¢rete vand Phiefoitomi e

Wil .|||'|‘.||.I.:".|'|'-Ilr:h' Mk -

Clinese vectors — Pllebogimigs o ainiceses and Phlefomus 0 senn Vin gy

Susbanese: veclor— Pileborome iwicmialiy

Fast Adrscan {BRenwya) vecior— Phlsbotomus midetim

Hﬁh"l'lﬂﬁ yelor — Lridzvinida .rrl.llq.lj-njﬂ;“\

Fusian waeidr — Pldeteoyommis il okl

L. doerennn Undergoes a specific develuprment w various species of sandflies b only where ihere 15 2 biological
relationship, the promastigote forms (flagellates) after muliiplying. ascend to the pharyms and enter the probiscis, A
already statesl, due tothe fact that 6 fo @ days elapse before these flageflate forms reach the phairy amd the brccal
cavity. il 15 believed that the sandfly is not mfectve until that time.

Then again the development of flagellites and their transmission by the female sandfies depend upon whether
they have fed on suitable frus or plan juices before their second blood-meal. The sandily which subsists on ”"-”‘I ar
plant quices after the first blood-meal shows a heavy flagellate infection, its phiry ngeal and buccal caviry hm.'nfmng
completely blocked by the flagellates, Bites of sikh “hlocked”™ sandflies on suscepiihle persons almost !III|'|.'EII'I1"I|.'I.|!|'
cause infection, as invorder W take a bood-meal the sandfy has 1o liberate the flagelltes into the wiiingd {'ﬂ“'ih"d_h!"_“"
priboscis. Some of the flagellates. thus entening the circuliion directly are destroyed while some fake ""'f'_J!-'E"_' inside
the cells of the reticulo-endothelial system: here, they change into amastgate [oms and undergo slow multiplication,
The Magellates remaining in the local depot of the subcutaneous lissiies ale |ai.icn.up_h:.,- the L'i:l_‘!mﬂlnf::-lﬂ!.. where the
promastigate forms change imta amastigate forms and therealier undergo multiplication. These parasitised cells may
afso enter the peneral blood stream ax wandering macrophiages, lesding fo zeneral infection. o

Ether Mothads of Tramsmnssion. These incluce (a1 congenital miection™ of a child i atees, (b tramsmission by Iabesk transfu-
siom, d¢} transmission by moculation of culteres of L demovan, il iy possible irRnsmpssion durg e o H..rg.-.anlmg the o
method. Symmers™* { 19607 reported o curious ease of a waman whe hsd pever lel| England but who developed a leishmanial sore
o the vulva, ber hushand hsd inadequate eatment of Sudanese Kali-azar sonwe years before. Culineous henshiimaniasss muey-be
iransmitted through vaccimation®* = and through sucking of nipple * 555

'ﬂth“;‘-’.fﬂ i-':.'“:" ol Ll (LR

Incubation Period. This 15 the periad beiween the time ol the initinl mfecuon and the appeasinee of clincal
manifestation. 1t generally varies from 3 1006 months, bt it may exceed oRe anid somelimes Pwo Sears, _

A prirnary skim lesien teshmanomal preceding viscend -;h::-::'h_:: hins been phu_*r"-'n.*-.l in Sudan and !'riuhl:ll:_r'l.u-ﬂ"ul !ml m. Indin
anid Seuth America Tt has also been nbscrved in Kenya that artificil inoculation i I ‘-E_IFI of @ cwliore of promastigotes tron
either a human, gerhal or ground wguirrel strain af - deorgrvam peoduces anodule (leishmaniomal abow T B omch in dameter

in [ oad weeks” time
Clinical Features.

by the followng: . ) " ;
4 Peresiaas uﬁzn an early symptom and if may b contiuoas of remiient in type. becomnmg mterittent 2l a later

stage. In 20 per cent of cases. pyrexia shows i d.m_hlf_- r:m: im 24 hiwrs. Wavies ol pyn-.x!n may he fillowved by apyrexial
period, Thus, aften it becomes very ol Ile:-.ch{'n Troim the patient the exact durion of fever. -
Splenic enlargement is one of the mosts riking features and the prgan progressively enlarges. With the PrOEESS n{
the disease. il extends several inches below the costal margin, often filling up the entire abdomen. However, .lhﬂ rate
may hiot always synchoronise with the duration of iliness & moreaver the rate of splecnic

Infection with L. denoveni produces the disease kalp-arar orvisceral leishmamasis. characterised

of spleenic enlargement _ !
enlargement may viry from patient o patienl,

* Banerjee. DN 11955) L M.AL 24,433
“ Symmuers, WSO [1Y61 Lancet, 1. 127
% Gundwrs, & L. (1987 Vacoination: Past and fure ok in comrol. fm Peters: Woand Kithick, Kemdneh, B, (eds). The
Lejshmamasis n Bislogy ek Medhicie, Vol 2, Okamdhy Acshenic Press, 929-94]

sxes Morsden, PO, et il {F9RS) Leidmunter fracifenses beagilensis e tion of the nipple, BME, 290, 433454
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Thie Diver o also enlagecsd bt st as moch as the spleain. a ) :

Luinphaddeaopnhy m:;[; e observed m Aliican :]||[:]. Chinese fomii. Recently 11 has boeen dureciod imosme cises
Tl ke .

Ervererad Frornores. Theres o mslagse o apathy amd the e may be |,||.|i.l-= whpsvare of the 1_“31}". :'T'L-Irt Thie
paticnt has o gond appetite and 7 chean moist ongue. Episiasis may be o presenting sympiom, i fully developed
s, e Eition ond annemiks becans mliceahle .

Tl ikpar wsveey: i cantime Billy i v, roezhnnd bashoand 15 ofeen pigmenied darkensd b T hair emds to by benle
and falls vt In African kala-nzar wany erupiion o the skin and mucocataneous fesion i :Jlrllh'ﬂr.

I et nntreated. 75 w905 por cent of the patiems die within a perod of 2 years, Death in knla-azar i always doe g
SRS umnrl| sl iows, sseh s aioebe e |_-|;||;ii|.-|r!,- .;j.}-:.i._-m;_-n.-l pu-:mmm'!il. I'"J'"““'f'l'ff lithere i bases, CRNCTVITE 7715 §S2gr
i eases o it neatiopenn b g other sepic mbectinns

635 pa b peaaread chat a prokisend i -suppeessives ellect b bevn abviersed in kafn-nzar il s ofay e e soosmilary
bawtcinal imvaaen, odnch the i ol mid e abde ey ey

Crlobalby Bershmgmusnrs b Become @ voamon cpperumstic infectwss in HIY inlecied peesss (naanly oy mgectable dig
=i Al el featnres of thie disease e mualvensent ol CRNS, fung, istestine ohe. o Pl an these pritienis aisl e disease s
Al meractony o tremmient. Diermnl Tevchmeimijaas |_-._1.|_-1q. fiandd during imemainosuppeessive: stale.

Thictribastinn of Farnsites, The sl T almmonar | ol ereting the et invades e eedls ol e reticiioceidoshebml

x abslemm whene o nesides pind mmluplies. Thare, the parmsoes are disirdbwted all ouerthe banily el nre particularly P e lissues

nieh i relculo-endothelil cells, Lacaliation of prrasite imside these mismaphage cells constitbges an acigat pathalagical "hlog-
e prsliced expenmentably by imirmsynom meheds of <tining with cenain non-teae dyves, sich as Bshan ink, carmine s
v hiues The eowential Jesim on L efenvane infeciinn theredome. consisds of prodiferadinsn of refcubs-endobelial vsee of the
spdeen. lever, b marmmy and Eymph wodes, which becomse heavily parasansed

Puthogenic Lestons

UHARGES 1M THE SPLEEN

Mk wseseegee Appesiromie's (Fig. 525

{1 The wegan is encminoushy enlarged.
i) The capeule of the enlarped spleen is often thickened due g petispleniiis.

Hitd The orean is sefl in consistesey and culs easily withoul any resistance, as if

the kmife were passing through a
mileseclet o |vier

i) The cut surface shows marked congestion ond hasa dull red or choeolate
sl alieriate wrens of clevation nd depression,

tvi The substance 0F the splenic tissue i Triable and can eastly be briken down by (e
simityving the absence of any fibrosis,

Mieroseapic Appieueanee (Fig. 530

1y The vascular spaces are widely dilared aned enporped with Blomd

1 The retculinr cells of Tiillml.h cosrils are markedly merassed and are packed with amastigode forms. ol
L. dvmavanr, the sins lindng cells (fiuoml celis) &0 ned comain Sy PUEASILE,

fianl There is no evidenod of Throses in the oty bt ilbere may fae
spport 1o the prodiferating cells,

tiv) The tmbecilse are thin unc atrophic,

1wl The Malpighian cospuscles disappenr sl compleiely due o the pressups

Peat There i often an increase af phisma vells.

UHASNCAS 1Y THI 1IVER 'nn. 1'I|'|.‘.:|-“- % L‘I'.I|'1l;_|'.'\,L"Il :nd 1.'|;H1gl.".'~ll'."\l.‘| el 'ﬂ-ll'f
] o ; i « Th DL b FH S RS mien | FEICL,
HIL r!'lll-L'II|1I-l'.'|]“!f' ';E'“.'. :'h‘“. 1E shawas |l||,.' |.|.'ll-|l:!"'.'r'iﬂ2.: ulﬁﬂng:ﬁ: .:" (L CE Eppea

olour. In fresh specimens. it shows

pressure of the iiimb;

il .‘.]i,p.h1 iﬂﬂl‘c:ls.-u -'_1[mi|:u|'||.-| (Phrals i I._:il.-:

ol the hyperplastic pilp nissee.

i} The Kiptler's colls ane preatly increased in ize and nuniber and e
3 4 d their cviapl; : ) : .
T ol £ dheripmvend = "FIJH!M e packed with sk g

jiel The simuseidal capilioties ane dilased o engorged with bloo),
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Fig, 52 Macroscopic apprarance of spleen in kala-sear (onn et
Spawing 3 preatly eolorped and msensely congested oapan with olsisae
aieds i elevation and depressean
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Flg, 3 —Histopathobogy of kalo-azar spleen.
An area of gulp tissoe show ing pradifemied retcubo-endithelial cefls.
st a3l hsch comtann L. donovari. Sinisoids ane dilased and Cungestesd
15taingy] with srom- haemann 3 1m anid cosm, seen will ol immerson lens |
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Fig. 54 =Hisopathalogy of kola-arar liver:
Shosing dilststicn and congesism ool simusnicdad capiblases, heslifn biver cells amd pasasmisatios
od Kupdier's cells dsiamed with wos-bacmatons b aml sosin, wen sl il lens
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tind The Tiver cells are free from parasitisation. They miay widergo thinning and amephy due 6 the pressaire of
dilmed sinusoidal chpillartes. A cemamn anwad of faty change may be present.
tvh Fibrous fissues in the liver are not increased 1o any greal extent, but there is a slight srease of reioahin fibils
developing as a result 1o reticulo-endothelial profiferation

IAUSTIETE I K alLa-azar, Unlessihe lver s reatly damaged, jaundice does niot appearas i manifestation of kala-azar

FHANGES I8 THE BUNE MARROW. The reticulo-enduthehal tisus undergoes extensive hyperplasia under the stimuly.
of feishimania infection, This produces a profound disturbanee of the hoemopoietic acthiviies in the bone marmw,
particulariy of the levco-blastic clements resulting in lescopema (neutropema) which progressively increases with the
advance of the disease. Microscopically the marrow reveals o considerable replacement of the hacmuopsaetic tissues,
by the proliferated and parasitised macraphage cells (Fig. 553 an increase of plasin cells s also nobiceable {se¢ Fig
A7) Demonstration of amastigote forms of the parasite in a smear preparation of the marmow ohained by sternal or
Hine crest puncture s wilised for the diagnosis of kala-pzar,

Amegenna an Al zar A prodound anaemia with hacrmnglobin bovel 5210 al LO0 ml il oecn o Kalasaiar, The camse of thi
anaemin in The padt was hought 10 be die 10 maron hypoplasia resulting from “crodding o™ of ervtlvopoiclic bissue by
proliferation of pasasitised seticubo-codothe hal cells. More careful studses of hone araseow Tuweyor reveabed Uiad The ey ihrighoe-
sis s hyperplastic. Fermokinetic siudics carried out by rachinactive isulopic technigie demonsteted that n kala-azar the new Iy
formed erythrocynes mcorpariled the radioactive iron sons i slnos normal amoans. Hence, it 16 unlikely that the maroa
hypoplasia is the main cause of anaemi Haemndysis a5 a possible mechaniam (red cells secfttestered and destroved in the spleen)
= now thought o play an iniportant pan in the production of anaemiz in kilo-azar. The presence af a short ervibrocyie life span
tihe survival time of red cells redoced by 509 4, anti-red cell amtibiody. posilive Coommbs" test (eoating of red cells with 2 comple-
menl-contaming complex) and antibodies againsg white cells and phatelens sugpesis an autolmmone hisis for the Py b
observed in kala-aear (Woodruff, A W er af, Br 0. Haonal, 22, 319, 1972}

CHANGES IN THE LYMPH Momes. These bemg pan of the reticulo-endothelial sysiem are also ex pecied o be involved.
bust the changes are ot constant, Parasites have been ehserved in the lymph nodes from cases oceurring in China and
Mediterranean arcas® but usually not in those from India, Only twa cases of lvmphadenopathy in Indian kala-azae

with numerous parasites in the aspirated smear have so far been repored (Sen Gupa, 1961; Sen Gupla and Mukherjee,
19681

CHANGES IN THE INTESTINES. Intestinal lesions are not o feature of kala-azar,
kala-azar are due to secondary infection. and not o L, devionymii,

Laboratory Diagnosis. The vanous labortory procedures adopled for the diagnosis of kala-azarare shown in the
table below:

The mrestinal ulcers found in cases of

Labaratory Disgnotis of Kala-apar

Brirect Evidences Inehirec Evidences
{Demonstration of L. donovanr)

-L Blend vommt — Rerum besis
Periperal blood Hlnod cultune iopsy Lasisoopenin |

by thick filin i BN miedim rmalernal { progressive], -L 1I, J,
method. Amasti-  Promastigole form.  ohtained by Ansemia— Raised Aldehyde  Antimony  Complement
gots furm, ESR. est—TiEt best—Less  finagson st
vk after relinhle. with WK

1‘ 1Ir II 1 rinths, Mt wsed anligen
Lymph node Steenal or g erest Spleen punciune T i, “5_“’
Pumciure® panciurne | blarow) 1Spleen pulp) A
Amastipede orm in a stained smear

x
Demanstration of antibodics
(ELISA, DAT. 1HA, TFA
with specific antigen o1c.)

Promasiigote farm in coliure (N NN, medinm)

*In cases of Chinese-and Mediterranean kala-azar, but rarely in cases of Indian kils-rar
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Leishmanin Test, A billed cultuze (0.1 0002 ml of & suspeitsion contaming o o 10 miflons of te promasigales permlh b
njected mtradermally. A positive rescian fan area of indarition after 72 hous) 15 produced in cured kala-iri cases f 0 8 weeks
after recovery and tepresents a delayed hypersensitivity reaction accompanied by cell-mediated smmunity. The 1est @ positve "
Afrcan kala-azir. bt nat m Indian wsd Medneranean Lata-azar The test s negative 16 unireted kala-azar and post-kala-asar
demmal keishmaninss IPEL Kansop-Bhar, 19641}

Alfler’s Test. The development of the promastigisge forms of Lesshmans iy Locke's seram 2gar can bee inhibited by a specific
e s, bl can lake place m a I‘wlm'!‘!gnu:\i serumy. Thus, fhe thiee m._'p:tnd’ [.I;.':I'JII"II.E]I'I.I‘J. L, elvarernid, L e anyd L
hrashenirs eon be differennoted serobogically 1o g commin oxtent, alibough pnarphologicully, cubturily o by anithal moculson
Lhey ure eilstanpuishianke.

1. Pirect Evidences. One of the most conclusive evidences in the diagnosis of kala-azar is the demonsiration of
the parasite. A parnsatolngicnl disgnosis may be schicved in one of (he following ways: (@1 Microscopical examion-
tiewn of wostamed D, and (hy colioral examination,

Meerewials s e Exanpnsd:

i1 Splenw pulp Bssse Biopsy matenal obisiesd by splenic punchice,
(il Muorrow: Biopsy mnlenial obtained by stemul o ibise erest puncture,
(g p Bhood- Bliasd o and blood culiue
i) Lymphnode; Lymph mixle asparates o bopsy. (5ec-Appendix 1)

Spn g Puserose, When the ongan is conssderably enlarged, i 7 one af the meoss vatuable wethods for establisiing
the ehiepgresis. The amastigote Tforms [ Fig, 560 are found in stamed Rilms and promustigote forms in cultene. The only
risk of spleen puncture is that bleeding might continue from the punciure wound i the soft and enlarged spleen.
resuliing in death, The nsk of such o haemorhage can be avoided, 17 the blood i previously examined 1o -exclude
haemorthigic diathesis and feukagmias, '

Bk Magrew Biopsy (from (e stermum or iiac crest), 11 offers a certain method for diagnosis of kala-azar,
particularly in early cises, where the spleen is not sufficiently enlarged as io be punciured, Compared 1o the spleen
puncture, il is a safer proceduire., o the risk of haemarrhage is greatly minimised. bat it 3 more painful. lis disadvan-
tage over spieen punciure is fhai when the parasiles sre scanly, the examination of aspirated mirrow may give a
negative resull. The amastigote forms (Fig. 573 of parasile can readily he demonsiraled in o slawed film, The
promastigote forms (Fig, SB) are demonsieated when the matenal obtained i cultured 0 NN N medium,

Blood. A microscopical examination of a sained blosd film has ofien been secoessiul in demonstriing the pres-
ence of amusligote forms of the parasite 10 the peripheral Bood. Owing to the smull number of leishmania parasites
present in the peripheral blossd, a casval examination af athin blesd film is often sttended with o negative resull The
chances of finding L. domevoni are greatly inercased by adogling any one of the following procedures:

ji) Hv making o tiek Moo il as peommnrenged for maloral panksites,
(il By provicing & straight lewcpevtic edge. Whike o ihin Tbowscd fibm i b drawn znd before the bioond 15 abmmst ex-
Fastedd, (e spreacling sl is obrupily lifted aff. This will s produce any toiling of the [ilm bnit o siexight edee which
will contain @ large aumber of white Blond celle. 1 is oaly necessary fo examine this area for ihe snamstigose S
denivumi
(i By centrifuging cifnated ol The sediment at the bomam of the twhe is withdrawn by means of 3 capillary pipes,
then sitscarcd, dried and <tained.

Bioon Cocruee, 1t is least sensitive method for diagnosis, A posilive resull may be obtained in a large number of
cises, The anly disadvantage of this et 15 thad it 5 shovae and fakes a long Gme {about & month), Abeat 1102 ml of
Blood is taken aseptically from a vein amed ddiluted with 10 mlof citrated saline sobution {085 per cent normal saline con-
taining 2 percent sodium citrate). The cells are then either allowed 1o settle in a cool incubmor { 22°Clovemight or centre-
fuged, The ceflular deposit is then inoculated int the water of condensation of NN.N. medium. and incubsated at 22°C
for Lo d weeks. At the end ol each week, adrop of condensation Tuid isexamined for promastigoie farms.
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Fig, 35 =istopathobsgy of kalo-aznr bone marrow,
Showing the dimisstion of grnulecyiic elements wilh increse of eeyiliruhlasss wspe
wed increase o macenphiges which ace pamsitised. Twn mepalaryacyies sl fu cells
Cam 2k be codim. Slained wish jpon-Racmaso sylin and encin; seen with cil-inssersion fons

A
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Fig. 5b=Smrar from malerial shinined by spleen pumciare.
The yiogilns s od macrophags cclls o filleal waih amasiepoie foams of L ahesaran
A Ten exira-celiular eIl Can mluis be seen, (Lesdiman's siaink

m”
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Fig. 57— Semear of marrow Mild abislsed by steeml puBciure,

Free amd phagvcyssed £, dimovans ean be seen. Mise the Tt e gl
mmarrerw colly amd als o lew plasia cells, Leishmgn s siin.
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Flg. 28 = Promastigats forms: from calture,

Shomng stapes of development of L domnas — From amastigote 1o promssagoss

B
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2. Indirect Exvtdences, Inlection with [, shimpanrinduces cerakin whanges whi I may b tikazin o ik Amabecakiom o)
its presence. They include the folliwing:
(1] L_':'1.1.'||E|-.'h m Lhe Bl protune, s revealed by blownd casni,
titl Changes in the semm resultang from—
for B o gosmma ghobading detected by aldelvde: amd amtimiony sests
thi Development of conain mmnnme bodics, detected by complement Dyatnmn test o other ests

133 Broos Cousy. Examindtion of kacocyte connt reveals fencopresir (newtropenist witly s marked dinintion of
neutrophil granulocyles accompenied b a relatnoe increase of Iymmphiescy s and nonocvies, Eavspnosphul gramibos vies
are practically absenr. The average total count 15 3000 per mini of Bood and there is @ progressive dimimativn dung
the course of the discase the count Talling to L0 per mm" of bloed or even below thiat, Agrasadoe oy, an esticm
reduction in the granulocytes, although not common, has been repoted in a small number of cises

Ervilrocires are also decreased in number ban Tess so as compared with the nevtrophil granulocytes. The propor
rien of lepcucyles to ervthrocyies i greatly alered amd may be abont | 2000 er | 100, the normmal being |2 75

{it) SEroLodiear Tests Gy Afdedivde Govneed el Tosd {Bmiers. Test Cor pse ol s globuling The st depenis
Ly sy increase of serum gammia slobulin®. Ahowt | w2 ml of 2 serom from o e of kake-azare s tken in i smull
g‘ln.w. fest bibae el to i1 s adlebed o n:lrqu ariwo ol U formialn: A posiiyg resnln os amadacated I.'!']. _,I'r'|r|ri!'||';='|rl'r'ui| af emarfl-
witide opencity like the white oF a hard-boiled cog. 101 ocours in thse course of 2 1o 20 minutes, the reaction is siid ko be
stromgly positive. The aldehvde test s not positive Gl e disease is of a1 least three months" duration, The best hosals
Been Tound o be positive in infections with .':'.._,r'rr;m.'u':'.u.lu and T, hrueed CAFRCAN Irvpanosominsisk: 15 posiive i
multiple miyeloma and cirrhosis Tiver, The 1es1 is negmive in cascs of carancos leishmaninsis.

(hh Anrinmoeey Test (Chopra e al.), This also depends upon-a rise of senan ganvma ghobuling A positive pest is
idicated by the formation of a prsfixe focowdent precipiiale when 4 per cent urea stibamine sobution in distilled
water comes i contact with whole serom or a serum difuted Tin 10 from o kala-azar patieni, A negative result is
intheated wheen the two fluids mis without precipitation: As o diagrostic aid antimony test is less reliable than the
aldebyde test. Mot used nowadays.

(o Conyplenrett Fovarion Test wirke WK, Anrigen. This west depends upon the presence of Certain immune bodiek
in Bliod sers of kala-azar patients. The reacnon should be considered non-specific in charscter, as the antigen used is
prepared from human tubercle bacilius by Witebsky, Klingenstein and Kuhn, hence called WK K. antipen { Leisimg-
mdee andd Mivenboeserio share @ common antigen ). The test s of distinct advantage in the early disgnosis of the disease.
Becoming posilive within 3 weeks of the infection. The test 15 positive also in cases of leprosy (panticubarly lepromi-
teus typel, pulmonary tubercubosis and ropical pulmenary eosinophilia, The test 15 now cardied out with an antigen
prepared from Kedrowsky's acid-fast bacillus; Not used nowadays

The tests based on raised globulin level kave limited value in didgnosis of VL,

CrHER SewolnciGal. Tests, Various serological tesis 1o detect circulating specific amtibodies for diagnesis of VL
have been developed. Immunoenzymatic technigue, immunoblot, countereument immunm]uﬂmpmgih. IHAAFA
(st commonly used) ore costly and sophisticated. tests for detection of anti-leishmanial antibodies. Ohlver easy tesls
for detection of anti-leishmanial antibodies include ELISA (dot-ELIS A and fus-ELISA), direet app lutination test and
Latex particle agghutinadion test,

Mabecular diagnosis (PCA and DNA method of detection) from various types of samiple including bone marmow,
spheen and blood is 8 pon-invasive method for disanosis of the diséase { VL gnd CLY.

muglﬂﬁiiﬁ ol Acnie Kala-arar. For the |:|.|u£_|||.m::-. ol agase ol wewee baefo-ozore gan early ense of kabicaemr of 2w b weeks
duratmn} ane his o depend on the followmg,

(1 Blaeed connt, The Aotal beseocyie count 5 diminished (eocopeniay and if the count ix made every week, il will show &
progresseve daminution (progressive lescopenii b

[ik) Tiear Joor rice of g globoelin, The aeldeloale r
is ot leasl 3 menthe” duration.

i) Pemonstration r!{;.uarfr_l..irr_-p
deid el perplseral blooed by g ihick film method and by Blood valioee;
Ib1 In the matersl cheained by o bone mamow biopsy from the stermum or the iliaic cresg

s however i negative and it becomes positive only when the diseme

*Changes i plasa geoteins in kali-azar are hypoalbeminaemia and hy pergemmaglobulinaenin sz ghohulin whick o8
elecirnphoresis moves more showly than the nonmal pamma ghobuling.
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Mot AL B stape, flwe spheen o alwiks suffs ey ealassed s i be pusctueed, Needb apriited sl from spleen 1
et el e s thoad dhemmme=tmton o the Pt
.q| I:I.'Imﬁ'l"\-"'l' IJ]:IE'!rdII.'l ‘L.|'||_|'|.|.'i|||:- |h|_.. l.'IllIlL_:IJ- I'I:."r!"'!'l.]ﬁl“lﬂylk':lla \g.f-||l|'||_1!|_._l||- mnd |'_I:|.ri|\1|IIJII'J..'|LiII I-||'|’|-’|-|'|:|!"'\- [ AL l'-'llI
chrewiie kaplee-cezar 15 depacied m Fig, 54,
Treatment, The specalic chemotherapeutee drags mcluds e Toflnvang
| -"-r'!iml‘ﬂj' camponnds: Pentavilent antimony compound 15 mow the drug of chinoe and includes sodiam:
antimony-gluconme (SAG 600 mg daily for & 10 days is usudlly given by IV moe. Larger doses 200 mg ke
day TV Tor 3-4 weeks may be required in severs casest.
2, Symihetic not-metallic compound: Pentampbine ssethionate 14 ma/kg/day M for 10 days)
Prophylaxis. The preventive measurcs ivelods e Tollowing:
1. Attck on e Perasite, T India, control mensures <hould be treatment campaiga, whereas in China and
Muediterranean areas the canypaign shoukl be directed agains! dogs serving as reservoirs of infection
2. Aftuck on the Vevtor. This consista of measures dirceted mpmnst e sandily, the mansmitmg agen
3. Persenval Propvolasis, Use of mosquito-net o screen (ol 22 meshes 1o the square inch), voding the g
floor for sleeping purpases and peroidic Tumigatwn of slecping quaners.

It bt been observed i Keiva that immdermal ur subeatmneots mocylatio of a long pronassipote culiiee of in animsl siain
izofated from a gerbil or grogd <quime] produces an immundy o human sirain of L dosovd, thereby suggesiang ihet pemesibility
ol an astive wsmumsstion af & population for the prevention of kala-aee (BB O Manson-Bhar, 19000

DERMAL LEISHMANOID

{ Post-kala=nzar Dermal Leishmaniasis)

This is & type of non-uleeralive colancous fesion prevalent in endeimis weas of Kala-azar in India. chicfly in
Bengal, bess sn in Madras and Assam, It develops in abou 10} per cenl of kaln-azar patkents penerally. nnc or fwo years
after completion of antimonial treatment for the eriginal disease, when the viscerml infection disappears but the skin
infection persists. Recently, its incidence appears fo have greatly increased. 1t has also been Tound in cases ol ‘sponta-
neously cured kali-izar: It is also found in Africa tabout 2 5 but rare in China. No cases have been reposted from
Mediterranean reas and Central and South America,

T vlimical menifesiaions of hese dermal lessons may be ol tirte dypes:

1. DEMESTED MactLis: These are the carliest lesions, The usual sites of distribution of these macules are the
trunk and extremitios; e foce 15 less commonly affected: The loss of pignentation is mot as complete as is Tound in
the depigmented patches of iubercuload fupeural} leprosy,

7. Ry HEMATOUS parcnEs. These are also carly lesions which appear o the nose, checks and chin, ifien having a
bunerly distribution {“butterfly eryinemi” k. They are very phitosensitive, becoming promiient ioawards the middie
of the day.

3. yrn Lowask mk somes, These replace the eardier lesions amd occasionally appear from the very beginning. The
nodules are generally found on the akin and rarely on the mucows membrane of the 1ongue and eyes. They appear
mwssily o the face, bisl may uppear an nny prart oF the bidy. The modulesare soft, painkess granulomatines growilis of
varying sives | Fig: 60A ) The absence af ubcerstion of the nodides i 1 charactierstic Feature a5 distinet from Onental
sore and espundiz.

Sen Giupta and Mukheryee | 196%) repared the recumence of kalo-asar i coses assoeiaied with dermal lershasanost and 1he
cidence was founad ot | in TS out of 340 cases ). Thse Cases were ol (o be pesasm 0o aissy Lealmem.

Diitpanisis is established by microscopical exuvmination of leishinan-slaned smear preparcd from the biopsy
sisierial ohtined from nodular Tesions and demonstrating the smastigole forms of besshmania porasates, Dinect sméar
sxamination froan the depigmented mzcules decs not genmerally teves] mny pasdsite.

Tregtment. Administration of pemtavalent antimany compound given in double the doses used for visceral lesions,
cures the conditbon. I 8 second course iy pecessary, it shoukl nel be sepeated within 2 months of the fiest course. It is
iy Te noted that cases ol dermal leistimamnoid which developed afier being treated for kaka-azar, appear 0 be more
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Fijz. #iiA = & v af dermal keishimsnsiid.
Showirig estenasve odilar Tesse, roseidblng a G ol fepmaimaieds legnas)
Acvery pesmlant v e el alter o long contimied e alaren

resistant dnd require higher doses, but cases where no such hisiory i vailable, the dermal fesions clear up rapidly
with 2 smaller number of injections. In ease of Gulure o treatnent with SAG several courses of amphoiricin-B

infusions are reguired.

I eichmunia tropica (Wright, T3] Lilhe, 1906

The parasite cersing chfameens lechitaniesis or dhricntal sene,

Cunninghami | ERS) first observed the ;ur:m'tlcmIhelluﬁ.l'u:un!:al‘.h.-lluImlhuL"al-.'mi;:.I‘rl.|lm|x|r|h-r~|wwd:l Boros sk § 18505
Wright 1 1903 bth gave an acoeride doseriptron ol its morpiiodogy ard T s e 4 R b gave thie maen Leis b fropin .

Geographical Distribution. Thie parasite is found along the shores of Mediter-
rancar Mrough Syria, Arabi, e sopotamii: Persia o Comral Asia, the drer pafts |
of Central and Western India and also in many phices of Central Africa,

Helatreroipy ree kodlee-oan 1 i b b pated that abthoezh L trgeied e b= 10 IERELY S ons-
tres whire Lo dmnnnr i prevalent this 1w parsisies arc nul Dmed B e osie bocaluly.
and Kala-near is very e (rom places Hrag sid Fromd whene Onemil ans s endemic, B
miy. be pemmtesd out that m Lidica, & arlav-nurne b cnnfimed G moist casiern pars of Hw: oomiry.
whensas Orsental sorc is Hmived 1o dry westerm pors. bn el Asip and Easiern Meitites-
rancan. they ey be fomd sade by side im @ singhe Tanily.

Hahitat. Inside the clasmatgeytes Leells of R.E. Svstem) of the skin.

Morphology. The anmsligole form occurs i man, while the promastigote form
s found in cultures and in sandflies. Maorphologically. Loarpica (Fig 610 is indistin-
sruishable from L. elrmpenvednir,

Cultivation. The parasite can be easily cultivated in N.NN, medium Uiechnigue
sarmie as for L. diveevan iy, Culturescin be kept indefinitely by sub-inoculation.

Susceptible Animals. Labaratory animals can be easily mbected with L. sropica.
In Syrian hamsters and occasionally mices intreperitosenl inoeulation produces

Fig. sl —irienial sore an the Tigs

. . ; all an Inddlmn Beos,

g viscerl infection. _ _ - Mote lhe pronuhnas sl Bear the
Hurnan Oriental sone can he reproduced in the spermophibe, Cinlluy ciniliy. anghe ul the mvilin
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Immuneligy. 1n £, troprica intection, o well marked cell-medited immumity appears carly “'l“m:l -I”:.I::.-miTL-Im.r'-:
antibusdies bat acosmpaied by the developmicnt of i delayed by persensiivaty reactivn and eliminatsn i .-| | .“1,_.-.1
single attack of Oriemal sore givees lite-Tong immuniny. Two vonditions s whch cell-medited e Tesponse i,
ineflective in Cleamme cutameines |'.|ill'-:l"*~.b|.l.'.‘i are ledsfaierndgsry reciadive and fofalimimavis Fe g e R il RN

Life Cyele and Method of Reproduction. 1= exaclhy the same as thatof L dimevann except that the amastige

torm resides n the laree mononuclear cells of the <kin tF1e, h2) and mob i e vigeera: The amastigone fom n man
and the promastigote form o sandflics, both divide by binary fissjon,

Reservoirs of Infeetion, In endemic areas doss serve s reservoirs of infection. 1 desert sreas of Central Asi
gerhils { Riondomvs opisnes. o modent) ane the maim souree of Tnfection,

Maode of Transmission, Sandilies play the role of transmilting agent. They become readily infected h_'.-‘ I'L-q:1|||1;3
upon cases of Onental sires. The promastigone formes appear i the buceal cavity of the sandiTy in abou 4 weeks
s Infection s transmitted 10 man either iy direct noculation through the bite of the sandfly or by crushing of the
miected sundilics imo the punctired wound capsed by the bitg,

Comtaniinstam of the abraded skin with the infécied maternal by direct contact does produce the infection, bul ths
i 1304 the: winal mode of ransnission.

apeccics ol sandfly sutspimsible for the trnsmsssion ol te dissse i EReIT TSPl live s

Phictwsnanies perpersasie i Nomh Adoca amd Eistern Medhilerrmenn arcas

Pldvlwsommes: serenni m Ieag, Indis and Persip

Pililwermnes caticesdens amd P Foapuatann an Cenfral A,

Pathology. The natore of Jesion cansed by £ troapi

wis characterised by a chronie infective eranufoma with
fibrosis. In the early siage, proliferstion of the cells

of R.E. svslem fmonocytes or mocrophages) forms the prifmary
reastion. inssde which the parasites sre found in Farge numbers, Later. round cell infilistion tHymphocyles and plasm

vells) associuted with o marked reduction in the number of parasites wnd development of a delayed hypersensitive
skin reaction (leishmanin regction) necur.

Clinical Features. Infection with L, fropic produces o cutaneous lesion called Oriental sore itropical sore) o
Dreldi bl i Fag. 0B 1 The incubation period varies from a few weeks

w b momhs and in sonie cases, it may be one o two years, The
lersienr beging as i raised nodule about one inch in diameter. Tn ma-
dority of cases, it uleerates, having o clean-cul miargin with o raised
indurated edie, surrounded by red arcols, The parasite al this siye
15t 1o e Founid on the foor of e uleer b alomg the red margin.
The sore has g 1endency 1o heal spentancousty but siowly, tking
abiul & months or mwsne. The uleer i filled up By granikdion ssues
and a depressed white scar is often lefy,

The sores wre distribuged on the expased parts of the body, par-
tculardy on the Fiee and extremities, ‘The sores are usually limited to
2 or 3 in number. but sometimes there may

be single sore,
Nere Solitary amd multiple small, round. pailess subeutaneons

nidules conaining parasites wre semelimes Twnd in the draining

arca of cutancous lesion, It is due lymphatic dissemination and is

mamly reported with L, pujor, 1., brenviliensis, 1

freinieinme ey | Fig. 61— Morphaiogy af Ll srpiv,
Bt pivtire shavws o nofmal levcocyle comnt. Serum aldehyde AnEAe Tiarms o

lest 15 negative smd serm

PRrsie cam b sein imsade
g g lobulin sormal, macrophage cells.
Fatsivimenngnis ra aediverd . This i g po

inge after healing of Ovicinal sure wiil i eharacternstio cellubur infilmtion rec
SeCman Asta Minor, 1t isin allengic T s tton wilks complere
cally. e cutmsenns Testom (o les gl piEpiles b comsists ol epitlie
hypersensitivity pramubomas, The PERINS S Aune
Pt Tesisnns, This ehronic v o feishmaiiasiz oo

- freevedererisis and I

bupsing Towm of skin lesion M-

mbling cutaneouy whercilide
ity m which levshmianin p
hovinl cebls surmonnden) by lymphe
Pt within the. epatheloid cells ang
vedsimally due tn L, Frasifi;

5 lupus valparis Tos
aelian is positive. Histologi-
FIES, Forming fepical delayed

dare This ingceessible nssch granuloma-
ARl e P Wirld,
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Laboratory Dliugnosis: This consists of a mis rascopacl e xanmnaton of a smear made fvm _'Ilwl :||_|1~:Ir|1.|-.1l :'?I'r“n""?'
Iy o punctune of the indurated edge o the sore and stnmed by 1ershiman s methixl .'-.u1-.1:-|u;!'-'nl.|. ~|”:I||~| : _k .,I.,I,.I I-II'Ih.
will be fonmd e large sumbers inside the miacophage cells. I the-smear i segatve. cultores should be mnde on
MNONN: meshum

Shin Fesr (Leislmaniin Beaction ). TNfacutaneous nfection of leishmanin (o suspenston ol promastizotes o
o IPOcd Erves o posilive shin test i cases of Dirienial sore,

Treatment. A penavatent preparation o
abtermative doigs, Aminosiding ointmem
Baost ol the

I

antineny is the drug of choice. Amphaotercm:-Boamd ketoconoanle g,
and ey hea application cive satstacony resali.

cises with small single besion heal spomtaneously i o few moaths: Muhiphe distiguning leswons regie
eherpete treatment o avond permanent st urmem,

Paranteral SAG ma doseof 200mpr, gfday for X
should be done belore staring ol parieral S AGH

Lacal wililirmion with SAG in 3 duse of 1 ml
for three oceasions ot the mterval of 3.5 divys,

Ketonazale (66060 mg daily fior 3 wee

s armore is used for reatment of cutaneous lession, Chest X ry
tahie drug may fead o uri ng upinhencnlous lesons, i present.

per lesiaon fus been used with encoursging result, 1t ean be repuiateil

kst Musconazole { 200 g daily for foweeks ) and itracongazole (C2000mge daly fiy
frweeks) are also altermutive cffectve Urgs"and produce gond result in culanens fexion

Relractory cutaneows lesion s Mcolimeous-lesion should he
tericin-B. Small lesion may be treated by strgical execision
Prophylais, This includes (i) elimanmtion of thy
Vidheal protection frim sandily bates. antl {ivy prophy

treated with amphotenicin:B or liposomal amphio
andl eurettage or freesing with ligaid nitragen,
reservoir bosts OF possible k. i contral of samdfTies. tind awdi-
lawtie immunisation with a colture of [, freapeicee.

Leishimania Brazifiensic®

The: peresine cansing espindicr o mbcesculiane feistumciniosis,

* Carind 1 1911 ) first ohserved e vrgantsm Leishamanta brasiliensis
Geographical Distribution. Confined 10 Central

Habitat, Tt oceurs as an intracellular parisite |
mucous membrane of the nose and buccal cavily,

Morphology. L. brusitiensis is marphologically and culturally indistinguishable from L. dewenani and L. Iropiya,
Cultivation, The parasite can be casily cultivaned in N

SN medium. It can be Brown on the. chorio-allamoi
membrane of the chick embryo

ol Viamna 11901 deseribed i it e
amil South America

anustigote form) inside the

SRS,

macrdphage cells of the skin and

Susceptible Animals, Inoculation of cultures ino Syrian
peritoneal inoculatiog does prochuce. any viscerd infec

Life Cyele, It is now known that the ineect hist of
commaenly fownd jn e Terions whicee this
pliays the role of 1he Ieams il ting
ather types of leislinenis,

hamsters cansey o

tocal skin lesion only and eveninira-
lien.

this parasite is o wikd speciceys of sandtly (Genus | ey
parasilic infection prevails; Hence, as in other leishmanias. the sandils
agent. The ife cyele mml method of reproduciion Appear 1o be identical with thowe n1

Reservoir Hosts, These are small forest oty

Transmission, South American leishmaniasis
tained by-a variety of sandfTics feeding on them,
s avta-inocutable and can also be inoculaie
transmmission of the infection,

s a1 Zoonosis, ailecting the skin of s
Mun is infected by the bite of
d from man 10 man: hence, direc

il forest rodents and i main-
amthropophilic sandflies. The discase
Veontact plays an miparant peart in the

Immunology. 1n L, Prazificnsis infection associate

& with metastasis in the
Imicciimt e iFl‘tI‘I11Ini13‘

does not develop until mensiasis Jas taken place.
Pathology, There i no essential dilference betw
Braziliensiv, The innial Tesion in Amier
radhally forming an uleer w

skin gind TR TTTY miembrane, the cell-
cent the pathology of the skin lesia
cin cutiheous leshimaniasis, unlike Orienial

IS Calsed h'_l.' L.ty r{l-]} W .1_11|,|. L,
ith a clean-cut margin and a weeping surface, Hi

sore. has o tendency 1o enlarge
stelogica EXAMINALN o e skin and the
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mucisus lesion shiows ifilirtion of Bemphocytes, plasma cells and large mononuclear cells amd necrosis ol tssues
The parasites (amastigote forms) are found in Targe numbers inside the clasmatocytes and mronocyies al the penphery
of the lesion,

Climical Features, Five sne st preriod 15 unknown, po shably o few days looa few wieeks, The chimcal manmiles
talion comprises a specilic ulcerative granuloma of the skin followed by involvement of the mucoculancaous area in
SUTTIAEY LA,

Diagnosis. This is confirmed by demonstrating the amastigote forms of L. frazifienses in skin and nlluu.-m:ul.-umuuu
lesions (smear or biopsy specimen) and an intradermal skin test fa delayed hypersensitivity reaction) using cultures of
L. brasiliensis. _

| cishmanine ane scanty in skin smears in cases of chicle uloer {Bay sore) and ula, hence hiapsy of skin iu'-:l:url e
required, I espundia and DCL amastigoes of L braziliensis can readily be demanstrated in a skin smear or 4 biopsy
specimen.

Treatment, A pentavalent preparation of antimony is the irst drug of choice,
may he tried. ; _

Prophylaxis. As it is a monotic disease, it is difficull 1o cantrol the source of mfection, Forest workers thouk
therefore take measures to protect themselves against sandily bates.

In resistant cases. amphotericin B



CHAPTER I

Generic Character, The parasites belonging to this proup of protozoa do nm possess iy special organs of loco-
motion, such as flagella or cilia. They show only slight amochoid change of form. They reproduce asexually by
schirogony followed by sexual union or syngamy: this is known as-alternation of generation. In case of Plasmodia,
these dwor siages of life cycle take place in alternate hosts, so there is not only an altermation of generation but also an
alternation of host, The sporezoa infecting man are divided into tweo main growps:

1. Intesitng! Parasite. Here, afier the sexval union, the development of oiicyst ocenrs in the passed Beces on the
soil and infection 15 transmined by comamination,

2. Blond-inhabiting Parasite. Heve, the sexval vnion takes place inside the imsect host and the infection is
transmitied by inoculation.

Systematic Classifieation of Apicomplexa, Phylum Apicomplexa is classified as follows: class Sporozoc, sub-
class Coveondia, order Eucocciida, Order Bucoeciida has suborders of medicnl imporance: (1} Eimeriing and
Haemosporina. Suborder Eimeriing has genera: i) Eimeria, (b) lsospora, (¢} Tosoplasma, 1d) Sarcocystis. Subarder
Haemosponna has genus Plazsmodium,

The penera Cvelospora and Cryprosporidium are recognised, under suhclass Coccidiag, as new parasites of medical

imparlance and cause parasitic infection in human beings particularly in AIDS patients, like other genera {Isospors,
Toxoplasma and Sarcocys(ish,

suborder HAEMOSPORINA

Crenus PLASMODIUM Miarchiafnve and Celli, 18NS

Generic Charseler: The parasites belonging 10 this Genes possess a life evele which shows an alictnaitan of
penertion sceompanicd by an aliemation of host. Asexual eyele (eyele of schizogony) oceurs inside the red Blood
cells of the vertehrate host and sexual cycle foyele of SPUTORIHEY ) GCEURS i an invenehrate host. The procuct of
sehizopony is called o merezofte snd the product of sporogony is called a sporcaite. The gametogony {formation of
gametocylest really starts inside the red blood cells of the vertebrate host and is. completed in various species of
blood-sucking mosguiloes with the production of sporosoiles. the forms infective 1o the verehene host. The malarial
parusites of man and other animals helong fo this Genus,

Species Parasite of Man. Four recognived amd distinet species are;
Grassi aml Felews, 1850, (2} Plasmesdine vio (Grisse
and (41 Plasmodien ovale (Stephens, 1922)

CY Plasiriendivem malarioe (Lavern, LE&ET ),
amd Feletti, 1RSI}, (3] Plaarmclinm faleiparsem (Weleh, 1R,

90
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Malarial parasites of priinaies capalibe of infecting nean, Thes ane

00 BB PEREIAS FUI (a1 ¢ aiienmolir Maver. FO0FT, (b P vy Bergomse o Craraliaig, |EE i Uhoare ek TR
1 somntm FOSec 195, i Qs v o o oMalbersidier & son Proazek (071, 00 P beudsiman (Conder & yon
Bevenberg Gosslen, 198 101 P wliwen Wesin: BORT v Choormmsse tvee B baewfes Seston & Miglgzar P932

Spevies Parasitic to Animials, Theee ane o Lt amber of species which parasitese Bughcn apes, nwnkeys, Binds fyummaits,
cusigies, domesto fods, ducks ). rodenss, Bareand cold Blooded anmials He heads Transmessaa of malarial pasasites of man
ind mnnkey 1 ettected by anopheline mosguitoes while sanseisse of makar! parasses of b 1s etlected by coficine mvsgon
lews A Barge amsount ol expermmental wark, his been virmed ot satls T malans, et malara and menkey Gsoman malar

Landmarks in the Evolution of the Knowledge of Malaria, The name of the discase milana was grven as far back g 1757
b s aeteeesting: 1o note thal e eesment of e dieease Became first csbdsdued G e maddbe of the sevesteenth centurey b beloe
anything wits knewn abwonl iy eamrbogy aemd b e discase s tomsmrted Another coroes dact 15 thit before the shisisveny
the plasmwdea, the presence of prgment Uhlack materialy o organs sl malanal miestions b beenahserved by Mechel (18471
and Virchow {1840 The premeised appeatince of spbeen amd b in ki post meren wis however noted alsy by Lancesom
F718s amad Birnghud i 153

FEREY  Losernn discenwered the molzrn) Prigasie 1E cirwlaiineld RIS EHTRTHTY ol freshy hlivwsd

RS Marchiabava e methy lene blise for the sLinmig of nl.||.|r1;|.1 [rigasine

|58 Gnh;: demonsrnied the |."|'_|.!Hr|.h."_ﬂjq; His |II.|"1'|J_.'H1I} tal=in b mvs woas & i|.l|5.:r L :u.'Ft'i il LLiwtan malareil ['llﬂl""'n‘

PRBA - Giolgs demonsirited the ervthrocstie sohrmzony of beoen e malanal paresite, abso deffercatiated e beasgn anl
LT SPeCies.

18] Fommankbwshy dntroiced the staming method oF meakareal parasate.

1897 o in Secundershind fouwnd oocysts on tlwe stomach wall of an anopheline sosguito shach bad prevamsty el on a
malani pidye

1598 Rossan Cabeustn wosked oo the mwissguins cyele sl thie parasine ol apd waloea) wleereas Bigaang e of demdnstoned
Uhee s with the perasite of hunin aakanic

P00 Patmck Manson prived the theory of niosgoito Dmnsmission

1934 Tissue phase of malarial parasite was demonstrated n avian malaria.

P48 Shortt and others wosrked oun e preceryihmoey e sehipopoary of malarial paciite in the parenchymn cellool Tiver, Tirst
with cyvnomuolen makar then with sivas madana. Theyalse demonsirted he exienythmeytic schizogony of malasial
pariste 0 cynemolgl malana

1949  Shor and ofers demionstrted the pre-caythnoeyie sehizogony of 17 Sefeivr im.

952 Jefiery ef o denwnstrated o hree eyl pre-erytlmecitic schison ool % e fpenrarn by vhe igman liver

[954  Gurnham et of discovered the preceryiireyvicsclisogony of £ avale

MALARIAL PARASITES OF MAN

n;."|I NPT IPERTL W VLY .|n.n | I n'IJ|.'|'|.'r'.'.-.|_' |r'.l'.'.". ..|I'.!JI“.'.'.'| |"5.'.-.||I-I |

Gengraphical Distribution. Malurial parasiies ae found i all countries, extending from -HES 1o 6IEN, The
1]-,.3,'1;.:3] Jone 1w the endemie e of ol malarial peInERiles, While P paleerfae 15 3 parasie of Htlhlnipit‘ﬂl mne, I
vivees 15 the prevailing spe.;_'jep: of the tempersie fone, The distribntion of 7 oveile las mninly e n r;:-pu'lud froan Easl
Africa, Wesr Alrica cspecially Migersa: amd Philippines.

Hahitat, The malanal parasites infecting man. after passing throagh o develop mental phase in the parenchyma
cells of the liver. reside inside the red blood corpuscles and are carried by the circulating blood 10 all the organs,

Life Cyele. The malarial parasite passes i15 life cycle (Fig. 631 in two different hosts,

. 18 Man: The parasite residing inside the Tiver cell and the red blood corpuscle reproduces by asexunl method
tschizngony ). Henee man represents the ffermediane host of the mataral parasite,

3 1% Frsale Axopsirase Mosourro: For the mitiation ol the nwsquito cvele, sexual loms (male and female
sameticytes) are firs developed inside the human host, These are then transferved 1o their insect host, where they
develup further and are transformed into sparozotes, These sporazoites are infective o man. On-account ol this
sexual method af reproduction, mosyuilo represents the defeitive Jose oof the mnlarial parasite
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HUMAN CYCLE

Human oy ele starts with the miroduction of sprosoites by the bie of an infected anopheline meosguito. 1 oomprses
e following stages:

G PrRE-ERYTiRoOYIIC o Pristssy Exocisv gy ne Somaocosy, Sporogone’ does non direcily enter mio a reil
bl corpuscle @ sian s ervifrocylie schizogony, bul indergoes a deyelopmental phisse inside the fissues of man
This phasiof ok \'t']npnwm hiis been retermed 1o as pre-ervihroevtie sehieogony and consisty of |.'|I'I|} e Seme o o
Fl-l'i."-l.:l"_'|1|1!'LH?}li'£ schizont, thi cvele lasting approvimately 8 dovs i Fovivae 6 dovs o P faldiparma ankl W iy s an
o oovale. The pre-envthrooytie schizogony occurs mside the percichyma vells of the fver The iberated merodaotes
are valled eryprozontes. The smaller vones (emeromeriecogies benter the circulation and the larger ones (mae fomerosinfes )
re-enfer the liver cells.

Menher any climeal manitestation nor any pathological damage is produced by the parasite while developing
msidde the liver, During the pre-envihroovtic schizogony. the parasites ae nof loumd i the perpheral Mlood and inoci-
Tt of such blood does i prosdce any infection, Le., the bload 1 sienle,

tin Esnrimocy i Seniancoss . Dunng this phase, the parasite resides msade the red blood corpuscle and passes
through the stages of rrophazoile, siluzont amd merozoite, These asexual forms of parasites can be demonstrated i the
thick smears of the penpheral blood 3 10 3 daysafier the completon of pre-envthroey tw schizogony, 1o, m B ovnvay
infee tom whout 12 days andan P fafegparam infection abow 9 davs atter exposure: Each oy cle of erythmeviie schzogony
basts 48 1o 72 Rourss im Povivaly, Pooverle amd P fadespario aas 43 hours, wheneas i Pomaliride 005 72 hours, The
parasitic mubtiplication. duning the ervilins viie phase isoresponsible for brngmg on 3 chimcal anack of malaria (oven
malarial The schizogony cvcle may be comlinued for s considerable perod. bat m course of ime the milection lends
tocdie out eather due loeshaustion of asesual reproductive capacity or 1o the spontaneous destruction of the parasites.

Hii Gaserocans . After the parasiies have undergone ervihrocstic schizogony Tor a ceram perod £wbinch vanes
with the different specses ). some of the meroeoites, mstead of developing st trophozeites snd schizonts, give nse 10
forms which are capoble of sexval functon alter leaving the human host. These are called gameroevee vand develop in
the red blood cells of the capillaries of mfemal organs (spleen and bong mamrow 1 Only the mature eorreroe vies are
found in the penpheral blood. The maturation is completed in about 96 bours 13 days) e mwice the time 1aken by an
ervihrocyiic schizont to attam full matuniy, Gametocytes do ol catise any febnle reaction i the human host ond are
produced for the propagation and ultmate continuance of the species, The individual who harbowrs the gametocyies
is knowi as a "carrier”

(iv ) Latest siack (Heeanis), Alter the establishment of blood mfection. the initial tsswee phase (pre-eny throey tic
phase ) disappears completely m £ falorparnm. whereas in® vovoc and £ oviele, o persists m the hiver cell ax dormant
P dresting phases. This resting phase of parasite thatenystage) is known as inpuozante, which is capabie of devel-
oping into merresodrs, Ths Torm never anses from asexual parasites of ervthrocyie schizogony and are now held 1o e
resprmsibic lor relapses of vivax, ovale, In the absence of fresh infection this fomm is the source of asesil parssiles,

Mewe: There are mamly twa phases of development in the human bose
I, Bnspde the Laver i Tissue Plhiasg |
i) Pre-erythrocytic tor Primory Exo-erytbrocytics Schasagony — No clinieal symgton s mh pathwslogical damage. |
fid Hypnosite siage — Cadse of religme
2. Imsbde the Badd B lsiad Cell | BErpthoncye Plases
(1) Eryihmeste Schieogomy — Cavse of malural pasossysan
(g Caamielapamny — Infects s,

1

The ersciviiil dilfereice belacen the i 1'I1'IiI'H.' el |:1'_'|.1_1'|.|1\.|_'!.|:H- |1|1u~:|; i 'JI~"F'E|I|'|:"I'I1L'111 isth the pEmen !-!ITIIHI]L'-'-

-ane
ahsenl e the Foriner b present-in the Iatler.

* Sporczete 10es a mimwle thread-lke corved organism, apenmng a1 bb ends, I mensunes 912 B i length, has a cemral
elongaied nucleus and dovs nut contain any prgnent (s seen under light microscope
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Fhe sexual eyele of malarial parasite firs stans in e human bost by the formuion of gametocyies wiieh are then
tramsferred to the insect host wihere further de velopnent proceeds, A female Ancphicles during s blood-m
mfected person. ingests both the sexual and asix wal Goerms of parisite b
capable of development; the rest die off immediately. It has hee
blond of a human cerrier must comain ai least 12 aame
eyles must be in excess of the number of males.

The first phase of developmen oceurs inside the k- 4 stomack™) of 1he mesguits, From one Micrgamelo-
cyte. d o B thread-like filamentons stnsctures, HHCRRIIeTes ane developed, As this Process of development can be
observed aulside in g meist preparation of blood. i1 s called evTeoeflamm, The macrogametocyle docs nol show any
Hagellation and from ane iR gt tocyte only e migerapdan, Hion cccurring by a process

Te 18 formed. the matur
of nuclear reduction and extrusion of polar bodies, The erescents of P Saleipearim al first beconie rounded in shape
locytes of oiher species. The pamicles ane reqly for

ind the pest of the maturation process is the same a5 witl the B
Fentilisation and by a process of chemotaxis miesogametes are airacied towards the Macragametes. One of the male
=MEICs altaches (o the periphery of the female gamete at the site of 1 small protrusion and penetrates nside the body.
Fusion takes place between the mufe and female pronuciel and the resulling body is called Tvpate, This fomm s
theveloped in 20 minutes 10 2 howrs afler the mwmgquitn’s hlood-meal. ' o

In the nexi 24 hours, the £y pote lengthens and matures istooan ke [I'nrrm-rky called g vermignde ), In the past,
it has Been a difficull problem 1o explam the passage of oikinete through the pug-way of the mns u:.m Hipwpnd
LINI6), however suggested that the mucosal ceff dctuaily engulfs the ndkinete, A atugdy by electron 2,f{-h;m « hy
Ciarnham ef af | 1962} has given a clue 1o the mechanism involvad tFigs, 64 & 65y T

The aékinete first comes 1o lie in gontact with the perittophic membrane, It
brish border of 2 mucosal cell and it amerior end comes clase 1o the host ee)
it the cell is made possible by the secretion of some

*Hevondescences resill Frims
freesrstenae of bl infec o

eitl Tromm an
s only the mature sexual forms which are
0 estimated (hat in order o infect o =i, the

y ] ” g
toekles per it of blood ind the number of female Eamgio

Passes this barrier and pushes pside the

Fmembrine, The emtry of the vikinele

prealyiic substange through 4 «lir i :
0 : . e al “H: ' . il I.h'l
oikinete. which causes lysisof the cell membrane. Later. it is found in the middlg of the cell ang 11“:::15:: :::'11?]'*'&!-"'””"

the extermal border of the cell s hasement membrane, wiliers it develops into an TR T,
The oievsy 3 o spherical mass surrounded by a structureless capsule: it MCaskres 6 15 -i"
ing a single vesicular nucleus and pigment granules of (he Macrogamete. As rhe =

MM in diameter, contam-
diameter from & 10 60 jim and meiotic g ot divisions Tollow w fom 4 farge

CBCYST maturds, it inereaies in
number gf h:l!‘.llull.l SpRnEiZi i
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{varying from a few hundreds o thousamds . The numibier of oocysts i the stomach wall varnes foom a few 1o more
thiar & ““'“l“d When fully manure, e, on o about the | day ol infection, the (sockst ruptures, releasing sporodon-
tes in the by cavity thaemaocele) of the miosguite, The sporzoiies are distriboted I:tlll.1l.|1'|ll. the circulatmg Pud imto
varius arpans and tissoes of the mesupuiey fescepd the ovaries ke They b aespecial predibec om eands the sabivan
elands and ultimatiely reach o muximum concentration m the ducts. The rmostuito . ths stage s capable of transm-
tng infection o man. A single Wte of the mosquitg is sufficient for this purpese. For adetermining the species of
aneptheles-comecermed mthe spread of malana, the presence of sporeeoites i the sabvary ghands 580 be gaken as 4
pusitive prool of the development of the human malarial parasite m the species of Anopheles mosquito, proyided it i
anthopophilus,

Different species of malanal parssites ean develop in the same mosguite: and such an infected mosguite can

Irinsmil the infection W man giving fse in cases of “mived inlection™, the commnonest being £ flciparn with
P '

Electron Microscope Studles ol Oikinete and Sporozoite

Structure of Odikinele, The eleciron microscope stodies of Gartham eral® (19025 revealed the following
Lo Bis enclosed i a 2-layered cnvelope s consisiing of an ouncr cormigared sod innee smsotly layer

Anternely the soner laver appeaes wore dense amd woosphit, producmg what looks like o mouth,

Just iaternal to the envelope bie the lesllosy pesigieal Bbils, 535 o 65 in mber,

There s 0 2ranwlar nuckeos with mscleodus,

There s no meropyle.

T da e T

Armiong ;_-'_'.-|:|'||:}]:'|_5mir;' irciusHIns are :T}"\,1=||||:r1d shruckres, miochandna, Ivsinames afil Ir!L'FlJIi'I.I. s s of Black pag-
mem granules lying in vecuoles of the cylopiian.
Structure of Sporocoite, The cleviron micreaeope stedies of e sporodante of Hicmamoeba (= Plassodivm) gailinacea by
Gambham of af*= 1196001 revealed the folliwmg (Fg. ff
1. Thers s a thick doublke micmbrane, the omter vorrugated and e e s
2. A the anterior end; there 15 a cup-like stractone vang oo apical depressaon,
3. Twelve hollaw periphieral fibeils are attached 3o the cup, These Gibrils are lond o be contraetile or tensile i funcion.
Thase have a bovomidory [emctnon.
4. A loag bulbous paired orpanpe b, prosumed iosecnete o predeolyiic eneyme i facilitale spomeoiles peaetration ol cells
i buath hissts,
& The nuclews lies i g well-marked pot, oucrogpde.
A Inside the ._-_-,.-|.;|1ia~..1. are pumersts miochobdn, winch provide a soonse of energy
Grrmhinam ef e {1961, 1963 bkt studivs the spowosones ol heman and somizn parssates and ohaerved thas they nesemble
those of avian pirasite, shivwing only seme minor varsitions as falloas (Fig 67):
{i) The pellicle comsivts of Y layers o an mermediate aome cin Be dishngeshed, which wis ool promigeis moavim
parasie. The pellicle s contingors over (he wlinale neganism cxeep-an the antesion end and o the bise of Ue moctopsle,
(i) The amtenor cup is more elabormie with concentne nngs { probaebly 3h an bunian fomn,
jirg) The periphesal Tiboils in P feeleipeerinare D5 i oumber (14 4 Ehoan & THO A D1 Poanale 13002+ 1y and in
£ cvmonrgi haspigenedf 10000+ Th

* Gamham. B OO, Bird, B Gound Bakes, LOECCP9G2 0 T The ek inetes of Haemameszba and Plosmondinrt. Trans, Sov, Ko,
Trope. Medd, & flye., 56, 116120k

o Garnbo, BOCC, Bird, BOGoond Baker: 1B 01900, Ekctron microsoops studics of molile stges of malarmal pasisies. 1
The fine structure of the sportziites ol Plecansnoober [ =i gatlinoced. Treot. Rov, S, Teop, Med & Bvg, 340
XT4-2TH

ers Gammham, PO, C, Bind, Ko G, Haker, 1B and Broy, B, 8009640 11 The: five structune of the: sporodotes of Faveruning
= Plasancdinm foleipara, Trons, Koy S, Trop, Mol & Hve , 55, 0% 102,

Garnham, PO, C., Bird, R G and Baker, 1R CE830 IV The fine dructure of the sporozoites of four species of Plaswmeding.
Triumy, Woow. S Frop. Med. & Hyg., 57, by e 3 8
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5

Fig. ol — Penetration of mosquite gat cell by aikimete of o Liongsendimal and trisverse secliny)
Plrnemdiars cvaumel gl hiestiamncline) paeshes mside the brash
hariler ol 115 miabcimal cell, Fig, 6= Sporaraile of P galfimeeien (MHecmssimoei ol
BB Bruisde biamckesrs NIC, mosspunto pul cells S0 anterior s, Loapical vuge F, peripheral Nibrils OO, vaeer surlace menshnime;

ML miochondring POY, paired orprane e My oo

Agical cup

Concentrc
fings

Perigharal
fibra

Pallicie
Mnochondea

Pained
organele

Flp, 58 —"T'lse mdikinete of Phoonifom ovmamealen farvenoneili s (longhubinal section)

Ivimg agabivst (e wxternnl border of the cell aod the husement Fig. 67— Amterior cod of the sporozaiie of £ ol o
imiEiEieriee, L vererenie ll"ri.fﬂ_fufl '

Ah, hatemem membeane: ML, newapio gt cell; £, crvslallisils,

[CRermhian e af, Treams, Beev, Bap. Troge Seod & B, Pk, 1961, |96

(ivy The paired organele s Jong, morne and simoous o P felefperion, whensis il s pamow in ollers,

Thee structunel pecubiariey of e spraosoite shoves e i possssses st amieans of locobsjon and peneteation, lis g source of
caverey and is provided with @ sense of directon, Thioogh the micmopy e r.ﬂut.w mal the “sporopiasm” o initae dhe pre-grythm-
ey sehisogony an the liver cell. Belore ganing s growils, the “sponspdean™ assames: w spharical form,

The cmbhiisene Do 1o imindertake o msh clsber poarmey and hence, there o i ned ol oo claborse parans,
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MORPHOLOGY OF MALARIAL PARASITES

Posmnfisnm vivey (Grasst mmd Felemd, 1500)

Fle parasase of bewign rertiin or vivay maluria,

The specilie mmm “vivan™ s desvind from L vivesr. 1o Tive; and indiciles e s iy of mesement.

Pre-erythrovytic Schizogony (Fig. 6%y, This phase of development oceurs inside the parenchyma cells ol the
brver and the parsite multiplies by the asexual method Isehizogony ), T eomprises a single cvcle and lasis approsi-
mattely § diiys, The Tully developed pro-erythrocyiic schizont messeres 42 pm in diameter amd comains a lange num-
berof merozomes (about 120000, The menszoites consist of o fragment of chromatin with very little of cytoplzsmic
miiss. These merozoites may cither enter into a red hlood cell® 10 stam theirerythroeytic schizogony or re-enter into
the parenchyma cell of the Tiver 1o continoe the exg-eryihrocylic schizogony.

@y -

| T | i | El:l‘il

A — Tl day schizonl, B—"i by sebigomt. more sdvonosd sange shovwing selease of
IS I

Fip. 6= Pre-ervihrocyiie schizogeny of P ovou inside the parenchyma cell of hunan Tiver.
[Afnee Shorre e Caurmfinen, 1R85, T, Royl Soc Trop, Wl & Mg

Erythrocytic Schizogony. The porasite performs vanous nutative f ulh:l'h.r:_m for ats groth and development in-
side @ red blood cell. It reproduces by asexual method of maliplication. IF is now keawn that P viva shivws a greater
tendency to invade younger red blood cells fwhich are usuntly of preater dimmeter) and reticulocyies” than: mature
erythrocyies. During erythrocytic schizogony. the parasite passes through the fuslloowing stages: fropfiozoite, sohizon
amd merpzeite. The eycle of erythroeytic schizogony lasts approsimately 48 buars (2 daysp and s completed mainly
in the peripheral circulaion. Each red brloesd cell s generally viaded by 3 single parasite amd no mvore thin 1 or 2 per
cent red cells are involved,

Trimseon Early trophogoite with Leishiman's stam appears 1o consist of o Blue eytoplasmic ring, a red nuclear
mass and an unstained area called nutrient vaepefe ™ The dinmeter of the rng s 2.5 w0 3 pm, i.e. about one-thind the

* The methed oF entry of meriepites ipo the rwed cells iy not chear, becanse the envelopes remain iz aller he nerosies
Hver enbered

o Upeder electrom imierdsoape, i ks seen 1o be lined by a double membrane, presumably derived from the plasma membeans of
the purasifie; The erythiocyi matennl a5 incorpemited insee thisee viciles and the paament grnules dhacimating i ala Tound
withan the doubde membrane of e vacuoke, The trophooite feeds on the host cell by the process of phogedrapin or may ingest the
ervthmcytic materal i cylestome, i structure resembling the micropyle of thie sposoaiole
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. o anel The i ey
; e rhaain U orhed i L T

size of 4 redd blood cell which ic 7.2 nme One side of the cytaplasmic fng ' is H“_L -!:;m-.'l‘-"l" rraw Tl and Gomstang),
situated on the thinner part of the ring. The trophosoie pisscsses o v .;am‘- i -;.I'!-:I i o o growth of she )
thrusts ol paeudopodia inside the red blogd cell, giving nse 10 dﬂ-:ru-;_.- |||ij~ ) site, While developmne, the pargag,
hours; vellowish brown mgment priantles appear i the cyvioplasm of the parsic
incluves the folluvwing changes in the fufected red eod ool

B enkirges aid becomes double s onomal sine

Gk N Eecomes preatly distorted in shape Becomine dhomboidal or imegular m omline

{nid H has o washed-ii appeiraree and becvames pile and almesd colorkess

TE safatee s cl el Sehinl ey s chiw
(W) The portin of the extiplasm wccapied by the prarmsite shows i dotted or suppied "|1i|j" y '
after the neme of ity disconercr With Leishonn®s stmin they appear as pankish grinulbes

According o the stage of growih, the inphozoites have heen described as early wophozaites and Tate or Ersng
trophozones.

Sewzont, This form appears afier o perind of prowth of about 36 10 40 hours and represents the foll-growy

trophoeoite, ready 1 divide. Al this sfage, the parasite has beeome rounded in shape and has lost all :ml.m:l-luml
autivitics. The vacuole has disappeared and the pigment sranubes are still seattered throughout the l:z.'lt':rrl.'um The
nucleus is large and licy at the penphery. In size, it is Jarzer than o red blowd cell. measuring 910 10 wm in it
Lin the neas &t & howrs. the nuclear division ii'mlﬂplﬂl.'ii amd about 12 10 24 (on o average 16 danghter-individigls
are produced. These are called merozoites which artange themselves
with the pigment granules at the cenre. gwving the parasite o mulberry-like appearance. When the nusuration i
completed, the red blood cell. unable 10 hold the parasite any fonger. hursts. This gives rise o the imalarial PRy
syachronising with the completion of schizogony, Avcording 1w the stageof madurity, the schizonts have been de-
seribed as immature schizont (nucleus not divided) am] ristere sebizont {nuclens divided ).

Mercrome: This consists of an ovil mass of cxloplasm with o central nucleus and messures about 1.5 100 1,75 um

i length and 0.5 ym in breadth. It has no pigment. The free meno vites attack new red blood cells and continue thir
erythroeyiic schizogony reperting the cyele every 4% howrs.

m fhe form of o “risette™ (usually in 2 s

Gametogony. Cenain sehizonts become modified hiologically and the e
g sehizozony. are differentiaed into sexintl fonms. Meroznites of
gumetocyies ) or all females | macTeEametocyies). Changes in the in
Schiiffer's dots) are also seen du fing the pame

sulling merozoites, instesid of undergo-
wamgle schizon become eitheer all mules (micne

fected red blood cells finereqse n size, pallor amd
eyt developmen,

The differences berween a mictogametocyte and a MAacrogametocyle are os followe:

Microgametncy e Macrogametney e
Tz W [0 i Miga 12 Jim
E¥raplen; Slasns dight blus Simins, ,:‘. lhllu
- -2
Nl - E3ifTase; Jarpe; lies Taterally Small {.,:F it | ik
' mpgct, bis peripiun il

Ciametocyies of P i appewr in the peripher;
spoTiiznites). 1e. 4 to 5 days afler the
taken up by

il blood from the firg
: itial appesrance of the Asexuat p
the msect host, do oot live for mone thi a week in the human hlogd
Latent stage thepatic) Morphologically hy ite (J; . I

| : . Ynoeaite (laent : it

.-Iachmfnts. Ilra:jmg 1o Tirst clinical atack. The Jatent hepatic wage ix Muintined :Jhme;]“ % Mt i -f“.m‘:.[.-rf
miection independent of erythrocytic schizogony and Jasts foy *eVeral years, Thys mdll:,_lmd.‘-:n -th;: S ﬂlr ':; ”.:':'1

7wl =3t single infection with & v

n:?.s:i.st!«i_in the humian ‘m;-d:.r Up o several years and is charererised by shortgapm and | 2 . :
infection penerally dies oyl A long as the hypnoeoite hatent slupey persisis, i ME-term relapses, afier which the
fl b T C

schizogony. 0 help 1o mainlain enythocyi

day of fever 116 day

. 5 after imoculaon ol
ArEsIey i 1-|'|iELC

siedrs. Gametocyles, ro

Parasite ip fiver
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FPlaswiodium falciparwm (Welch, 1897}

Ty fh'“ﬂ"'-ﬂ.fl' -'Jll' I.l.'|.l|r.l|.;.lr.|-ru]' Fer e .-u.:-_|l',-_.-||. LRI T m.-,l.r.'u fid

Tl sprecabie i III"'-I'-‘I:"IFI'I'I'I-' latim il o ek beb s demves) from s vick e shiped et s

Pre-erythrocytic Schizogeny (Fig, 6595 This comprises a sigle o vohe amd fasts Bduys: The yomingiest pre-crthnm
cyie E"_rm Gk F hrtviparim vhserved inside the parenchyma cells of the liver probably represented three dins growdl,
mieasuning shout 15 um in digmeter. The mature pre-eeythiroeytic sehizont sweastees 60 i Tength and 30 i n
breadih amd comams nuimers <ol merosoites fabout 300008, measuning 0.7 win across, The meroeoiies ane liber-
ated on The seventh day of infection snd enter o red Blood cells 1o stan their ervihiroevtic schizogony. It is now
knuewn it they oo min re-entet inio the liver cells and the pre-ery ey iee schizonts disappear completely sithiul
£IVIng rise o lale fissue phase (exo-erythrocytic forms,

B

A =tk orim B=Manire schieoml; nerds e burs,

Fijp. 6% — Pre-ersthrocytic schieogony of P Lolvgueoen inside the parenchy ma ool of oo liver.
| e Surered o, P95 E: Prems. Rev. Sanc Treoge, Mol & Fhvg |

Erythrocytic Schizogony. P. falviparun does oot shiow special aftinity tor any panticular type of red hlood cell
but invades both the reticalocytes and erythrocyies (young and o). Schirogony occurs inside the capillaries of the
internal organs (spleen. liver and bone marrow ), hence only the ring-forms tnot the growing trophozoiles and sch-
izonis) are found in the peripheral blood. The cycle of schizogony i3 completed moaboot 36 10 48 hours. Mubtiple
mfection of the red blood cell, e more than one pirasite (from 2o 60 invading a single red blood cell is very
commin with this specics.

Trorsioeonms. The cacly ring-form measures L2580 L5 pm in diameter, 1L eonsists of a Tine and uniform <ytoplas-
mic ring with a nucless olten projecting beyond the nng or lying outside the ring. The parasite often anaches itself 10
the margin or the edge of the host-cell, the nuclews and o small part of the cytoplasm remaining almost owside: This
is known s form appligee or aceedd, The micles is often divided into two parts which may either remain close
together or be situated at npposile poles,

The pigniens grontfes formed by the parasite are dark broswn or black in colour and collect inte a single mass atan
early suige.

The infected red oo eelis remain umaltered, but the cells comtaining the large-sized rings oceasionally show a
crenated appearance al the periphery. The colour of the cell is reddish violet, SchisfTner's s are not seen, but in their
place 6-12 Maurer's dots or clefls (ataining brick-=red with Lesshman’s stiin) are seen.
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A syman as e pipment appears s the oy boplesim of the parasite and fhie size of the Tg nercmses Fy b il = wm in
dimanseter, o s filliered ol by the copil s of thie itemal oneans, Heee, ths v etk lisapieiars jiend e parsi
dssumies a compiet sl Borm Gontamige a sinele nuclens w |;|. e prement pranules colleviod it singhe dark
beivwm o Black s

Seuwont, As the growth cominnes, the nucleus divides il sevoral asses, varvng oS w32 nimber: The
extoplasn also divides mio the smme tumbser 65 the nuclear masses, formme ss M@y Ssegments arvangzed arounsd the
ventral prement s, The matire selizont measures 4.5 1 5 e in dhameter angd occupies aboul bwo-thirds of the
i red Bload cel|

Mugerorme. B measures 0.5 w0 U7 pm w dinmeter and s small in stee, The averige number s between 18w 24

Gametogony. The gametocytes of this species aresickbe-shiuped amd are called “eresconty . Gamelalony vecur,
st the capillaces of Bome mamow angd spleen, With the envwth of Samclonyie, thee resd Blood cell 3y L'I'.'ILllI.'|||_'. sy
upr anad oady s sk remains i the Frm ol o sheath enclosing The parasite. The size of the mitone gameiocy e i aboa
e sl o hal b ommes Bieger than she red Wosl cell hawhoarring i, hence the later is stretched beyond recogmbim am
W= remains canenly be-recoznised o the coneave side of the pamsite progecting outwird in the form of an arched am
The difterences hetsween o microgamenicyie and o necroommsiecye ane a5 fellows:

Micropanwioeyie Aacrapamaelaeyie
Shaipt Wrvunles, d;u"-lc:r. ewnls Blumi Lompur, pasmotds, ends izl
Srzi S 0 pm by 2t 3o 34 12 g by 2 g 3 .
Civharlain Staens hghr W St B bl
N e Scabered i D prmimiles over o wide arca Comilemaed oo sn@lbooanpEc s s thecenise
Frgends | Sntteresd ihsnezlani Ehe o vioplasim Apamegnie like o weeatly roml thie nisclens

In primary infection. the gametacytes appear in the peripheral blcod sbout 10 days afier the appearance of asexual
parasites i thick sowsars, bes about 21 digs aller inoeulation of sporozeites, When “crescents™ arg not taken up by the
insect host, they persist in the peripheral blocd for o long period £30 10 80 days or gven longer),

Latent stage (hepatic): This. 15 completely absent. hence relapses are moa feature of this infection, Recrude-
SCEN0e Ay tKCur.

Mo The parusitacmiin cinscd by o vfveer aned P2 ovale s suppressed by concurrent B alddparmm infection.

Plasmoedion mmaloriae | Baveran, TER1) Grasst and Feletdi, 185)

Tlre peercasite af gneeton nirliriel,
Loweran 4 PRS0 Firss siudiod ths species ad gave e specile mme nakirie which s <Gl retaingd.

Pre-erythrocylic Schizogony, Alihough the Gissue phose has nol vet been observed §noman, it may be inferred thal
a pre-ervibrocylc sthizopony nlsu exisls i this spedios. The pmlmhh,' duration ol the gyele maw be. aegected a5 15
days, < o

Giornham 1 1951 ) observed fhe Fll';'."-l."r_'|I'|||l'L'l.."_'.'|.I!..' selumopmeny of 2 oe (0 guartan parsite of (he monkeys), the length of he
cyile being 11 doys Bray (1960 demsictrated the pre-enythmcylic schizont of B omelarioe 0 the liver of 4 rhimf:lll.i".‘ft by
intravenins ieculntie of sposogoites obtained Toon the salvary glads of 0 asguitoes (4, ganbiensey miected with the
gty of B meluriar in the bhoaod ol & Lo chald, Thee pre-aryibiresylic schizont was ohserved i thie liver Tromm the Teh
1o 121h elay. The carlsest stage s 5.5 pomi b dismeter with 5 nucled; the e schizon i< about 32 pm with oyver 000 merneciles

-

Erythrocytic Schizogony. £ malgriae shows a special tendency o invade mature and older erythiocytes (less
than | per cent of red cells-ane infecied). The vvcle of schizogony is completed in approximately 72 hours (3 days) i
oreurs mostly in the peripheral circulation,
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Taewnizare, The young ring-form has the same signet-ring appearance as that of P ovivay. A charactersiie Teapturg
of P, mulariae is that the parusite ofien stretches right aeross the red blood cell, assuming a band-like appearance”
When the parasite is 610 8 hours” old. coarse pigment granules, dark brown or black in colowr, appear in its o toplasm
The invaded red Blood cell i not enlarged. does mod show any alteration of colour and is undotted tafter profnged
shaiming Ziemann s dots are seen),

Scarzosay, I is eircolar i outhine and measures 6.5 0 7 pm in dismeter. After 48 10 54 hours” growth the e lesr
division starts, When the segmentation is complete, the meropoites numbering 6 to 12 amnge themselves around the
central pigment mass giving the parasite o “daisy-head” appearance.

Aerozome. B measures 2 o0 2.5 um in dinmeter,

Gametogony. The evolution of pamelocyies proceeds i the same way as that in B ovivae, The gameiocyles. ane
round and measures 7 1o 7.5 pmoin diamerer: femabes are comparatively large. The maturation of gametecyies is
cumpleted in 6 days, The mature gametocyies appear in the peripheral blood a few days after the lirst attack of fever,
The maorphological differences between the male and the female sametocytes are the same as desenbed under £
viviey., The host-cell 15 not enbarged,

Latent stage (hepatic). Nothing 1 known about the hypnozoite, but recredescence can nocur alfer the disappear:

ance of the erythrocylic stnge of the parasite and may occur sp o 35 years, s also known that in P imabartoe
infection parasilaemia can perhaps persisis for life

Plasmoditint ovale (Stephens, 1922)

The parasite of ovale rerrian Buliria.

The specific name of the FI.:]I:]:-“I_{' 1% e froan Jtsooval rih:l:pe and also the ﬂ'l.:lp-l: af the ipfected red Blood cell which 1=
rendersd aval.

Pre-ervihrocytic Schizogony (Fig. 700, The length of the cycle is9 days. Fifth-day and ninth-day sehizonts have
been discovered in sections of human fiver (obtained by open aperation). A mature schizont measures about 70 1o B0
um in length by 40 w0 50 pm in breadth and contsins about 15,0080 merozoites which are large (about 1.8 pm)
spherical bodies with the nucleus on one side.

Erythrocylic Schizogony, The schizogony cycle is completed in about 48 hours and ogcurs mostly in the periph-
eral Blaod, It combines the features of 2 mralariee amd P vivar; morphologically it resembles the former. whereas its
effect on the hest-cell and duration of schizogony eycle are similar 1o thae of the fatier.

Tropucaere. The ring-form measures 2 w0 2.5 pm in diameter and resembles more closely that of P melariae but
the band-Torm is no seen. The pigment granules jre coarse and dark brown in colour. Even at the carly ring-stage of
the parasite; the infecied red blood cell shows granules like Schiifiner’s dots and take a violet tinge: these are-pamed
James’s dots. Practically. every infecied cefl shows this cosinophilic stippling. The infected red blood cell is slightly
enlarzed, often oval (about 24 per cent) with fimbrialed cdges in thin films (dizstorted by spreading),

SewronT. It is round or oval in shape, meisuring 5.2 pm in digmeter. The nuclear material is divided imo 6 1w 12
masses (usually 83 in relapses the number may be doubled.

Mmoo, 1t measures 2 (o 2.5 pmin diameter. The nucheus is crescentic,

Gametogony, Development of gametoeyics occurs from the merozoites in the same manner as in other species.
The gametocytes ore distinguished from those of F. malariae by the oval shape of the infected cells and the presence
of Jamies"s dots. and from those of P vivex by the smaller size of the infected cells and irregular outline.

Latent stage (hepaticy: The hypnozoite forms have been discovered in the liver, and relapses oecur in ovale
lertian malaria,

* This is considered 1o be an anefact, because it s not seen in thick drops.
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MALARIAL PARASITES OF MAN
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Thesue Phases of Mammalian Malaria Parasiles
[|’rli'-:.1'_'||!|':|r~|.'u.'=.'1:|.: .‘il.'h':n'lp_l.‘ln}': Fips T2 & T3)

Tiissase Spves al Lempih ol Pre-eoeifimyiic Size ol Maloe Musmber of Yeear of Discivery
Parasales Li-l.'l'll.-'-:l-;elIII:|- Seharant Ml s

Moy Maramrs
Terian Pemeufacity oy H days At Uliker ISRIXEN Sl & Gassham, 1948
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Owalie Terimn P erinly? ks R by S0 pim 15 IHH0 Charmbrn ol 13
O P imalind hie T P2 akay s 4l 22 pm 2K Hran, 150

liver of chimpainece)

Eveprithrocune Schizigeny: First discovened incynomlgi malaria of menkey in 1948 by Shorit and Garaham, Ex-eryihro-
eyiie schizonts of P vivey [ Rohain, 1956 and P oade (Bray, 1957 ave been abserved in clampanzee's Tiver after inculation
ol sporoeodtes of FEApeitives parasies:
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TISSUE PHASE OF MALARIAL PARASITI

Fig. T2~ The aislline of o compliis single pre=ervibrocyiic sehlaans of Ploymodipes faf; parras

The phistograpli i waken from a Plasi e sk recimsamiciesd from the ¢anseen hsc il drawmps o 17 sennl sections

EAfer Shavrrs or wf, 1951, Trems, Koo, S Trnp Mbed & Wi |

Fig. 75— The natline of 0 chmplete single preer throcytic schizuni of 1
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Comparison of the Conrse of Natural Infection of 1 oo amd ' fulvipl - &
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LATENT BIETATIL SRS Pruseil, comemyping i g peril pist Ahagil Relapoos ahir marl nweuy

eacredemg 3 vears. Relapses alien acour
Cienegally Tasts o month bt oy L)

LSIRHAE INER TR [T Hp B s
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[ Jexel peasssient dseninal pargsie hlisul

+ Appeanmnie of Pavasites, This depends upon the densaty ol the parasties in the peripheral blos. Tl mecrme s R 1
m the neighhourhood of M1 parsites per mm of Blond

w5 Fipss Rese of Tetmperarre, This depends upon the density of i parisites. Thie prorvegense gesrome Clever thresholdd s i the
neighbourhond of 50 parasites per mam’ ol blood.

Staining Method. The structvral detmls al malanal parasites are bestsidied by using any of the modifications of
the Romanowskv's weins such as Leishman’s and Gemsa's stains, The former is prepared by dissevlving the dry
powders in acetone-free pure methyl alcohol and is used i strength of (015 per cent; whereas the Eilter is obtained o
a rendymade watery solution. Henee, fixation of the film with alcohol is only necessary when Giemsa's stain is used.

Principle oof Reaaationw sk s Steriops. These stiins aire aol simgele sgxins bt compound stoins fommed by the interiw o of medik
nal {not pured methylene hine wml ensin. With ageing or 2xpsire [ acids, alkahs or uliswadel light, o somber of oudimon
pronlucts (metlivlene azores) ane formwed from methylene blue. By this process a senies of loosely combined chemical bl
fmethylene hlue tosinate, methylem weure eosmate eie.b an: frmied which give contrast colour staining. The eosie staans the el
blood cells pink, methybens hlise stuns the cytoplasim of malarial parasite blue and azure with eosm stains nockear chromatm il

Fieldm Spritn. This 1 used for thick flms wothoun Tisation sod the staining process is dome guickly wirhin o fow sciarils 14
wocunds . See Appendin 1

Cultivation. Culiure methods have been evolved to observe the erythrocytic schizogany of malarial parpsite a5 1
aectrs 0 man, Only the development of one generation can be studied. Hence, it is not 2 “culture method™ in (he
truest sense but in reality & “concentration method”, Bass and John's echmgue with a slight modification was pecd
for the cultivation of malaria pirasite n artificial cubure media. Trager and Jensen (1976) successiully cultpvaicl
human malara parasiie inin Viree, See Apsperrelin £

Animial Inoculation. Human species of malarinl parasites can now be transferred to several species of primates.
Similarly, certain species of malarial parasites of monkeys, when ineculided int man, are ahle w establish them-
selves in the human host. Two guestions now arise. whether an animal reservorr of human malacia exises amd whether
a hatural monkey-to-man imnsmission can lake place,

Accidental Taboratory infections of man with the simian parasite. £ ovmomlyd bastinedli (Bastinell strain of £ eyl
have becn reponed (Eyvbes e e, 19600 abthough e paurilly scyuresh infechions ol simian malana in man appesrs o be G
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The collule-hwmineal antF-parmite deéfence mechaniams of-the host o onhe dfferta e szmm the ol STV TR I parRsdis
(amalure wchygiasl s S frice’ imerisoness b el gedined the rametiny amil ihe Iyvpooeost fionts  The TS fElsased Tram
ther Fatens hepatic slape soufveE sore 1 infed the r:J Il .; & =l Ty b abst 3 Jlnieal ERach of metanz o i adrasoog il
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Masmaodial Aniigens, Thew are <ojuhle antioens and are pr..'~.-r|‘ i e et of mifscied perans which cin e delocind B
Chuchterlony double deffusins precipiation chiigess They can et he evtrecied fom infected snvthrocyte=- Wilwon of Wl
A clossified P falv iparars antiren on the besps nf heat siscépiimii et &= 1002 a"'m: L anbpvo destroved by hesting -11
SAYC Jor 30 mipaes. 1) a re=rstani iﬂ Vamsizen Valte w2670 for 30 minates. e i asali O3 enidn MR drerros e o TNEL
fon § rruniutes. The L anhpeon have been further sobdigtvred mpo T subclassgs = La (4 antipens amd L © = antigens |

Malarial Antibodics and Immunoglobuliny Pritcctn o malanal sntbodies evet im [26 78 maston of mmmune s wheress
precipiating anubodics Have been shown 1o ednt o both B0 and 1M components « MeGregos and Wil ™= 10771 Antibaodies.
tey Loy anfesen ore all in L;—.i" frawtion of serum spmma {:lm“ulm Thes can enms the placenta and sppear i the <30 inlant o
fromms an imemune mother (almest afl newhom mfants in Cambol 3 Bvperrndemic £ Adlpenion anca showad spepsfn: BeGeann
bodien i their seras These: proteciine antibodies perast for months of years and 1end 1 odie aaay of hefo e novre-inieciog
Persitenee of the immumity 1his depends on the fregquency of antrgensc- stimualanon

Antibodics to S antigen are masily present in IghL(195) fraction of s gamma glébulin aad sre mesthy precapiatng
annbodics They do notcmss the plaventi. persist for boel penods and s prewent i e swem of adult bt not i 4 ounz dhldnen

Immunslopical Consequences of Malarial Infection *** These may be consdered under the tollaning:

| 'pm;ﬂ-m,- spnmaierify - Newborn infants dente o pash e Immumn l_nmg:mr.ﬂ smmanity b o echen penoad (o the Tt &
prvimths of il from the tmmune mother by the passage of speciic 1ol -antibodies e milk and acnass the placenta. The older ace
groap derive an ” -antitonae” immunity ino antiplasnodial effect but the Ttovk ™ prikdints of patasite metabolism sre nevtraliasd)

3 fniteative of pathobage ol stites Thiese are 117 malanal vepiimeis, paricelardy o Posdorar infecton m chilidren, i
idiopathic tropical spletomegaly syndmoeme ihig spledn disegse i aduli=otui | a0 auoummuons hacmoly by ansemmis s gete-antibosty
awraist erythrocytic anngen | seen i pregiant women with P fafciparus INfeonon (e EoeTmis v ..h-.';‘mp.\nmml.: i [ur:-.ﬂacmu
and the Enacmia cannid be explained merely by the distructson m[ parasstesd red cellivi. and (v abnormal smntame PO

3 menrornppre e effect trward reler wdegier ERendi Ths-explarms the R Irequeml oocnememee o1 Jifs S i
cases in malaral mifectons MoGregor and Buer=* " (19621 demonctrated that telanus tonoid Batled to prisduce a0 antdonn
respuomnse i Ciamhan children with malsrial parasitacmes

There 15 now increasing cpidemiological evidence that Birkin s Ivmphannia oo man s the el of.a sinerpe action BEvwasn
Plasmodial and Oneogenic viral infections. Malanal infection by its imimunesipprossive effect allows vines prodiferation or inter-

feres with immung feactions o neoplastic cells.
A di.ﬁm: antagunism enists hotween visceral Jeishimanissis and malania i man and may e the resilt of an incroase

nmmunrﬂngu.alh competent cells (Adber® =77, 1963

= Wilson, R J M. erad (1968 Lancer, 2,200,
e M:{'ntgm L A and Wilson, B 1 M (071 Trame Ko S Frie Med o Hhg 88|38
sow MeGrepoe, LA (19720 8. Med Ball, 8 1
swes MoGregor, | A and Burr, M (1962 Tramy Bov Soc Trop Med: & Hyg. 56, 3nd
sesen Adier, S 19631 Ir fevmunin e Prorcoa, pp 235245, Ondond. Rlackwell
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PRIRIENITY I AALARTA - CELLULAR DEFESUCE
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Fip, 74— Plivincefvim dmiJevi infection in & mesies miainkiy, shaning Hhapnevimis of malaripl
parasites in (he peripheral blood. Note the shiwer of lorge phigocy tic cells Imonoey el

Fig. 75— kil filen Trom the sume anlmsl about foas boors afier e presions fm, Note
the decrensing mamber of parmsilived orythrocy fes,

Figs. 76w b ¢, d. ¢ & F—Varlons stages of phigoey bosls of malarial parusites by the: nsomi-
cytex and their whimate digeadion. Ingested malaciol plgments can alsa be seen inside these
mymarytes ddiawings e T dellerent st of tlw blosd film-depiced 10 1he Migime T4

Reservoirs of Infection, Muman species of mialurial parasites ore not harhoured by any of the
Hence man, pariculerly the children in an emdemie area
Alrcs, chimpanzees may act as reservorr Tor B2 modarioe,

Method of Transmission [ Mode of Infection). The female anopheline mOsqUtoes. 361 45 interimedidnes in s
milting nfection o man. The malarial parssites undergo developmental changes in (he masguito amd some i
fabout 8 1o 10 days b elapses before the mosguito becomes infective: 1his is (he perind reqiired for the AL 1
dlevelop amld reach the salivary glands, The inlection is trmsmitted by the frocmliive metuned, During the act of binng.
the mosquile’s proboscis pierces the shanand the salivary secretion is injected into (he pusicture womsd, This droplet

lowver mnamads
cauts as e only reservoir of infection. In some parts o
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Ihivre enrt soare abllerenoes bevween malanie gibived By erlioemes sl alans adeced by spomaites and dey o o
fulhas =

iwar e ena e sl el M ki Trpinailie. o mil Malures
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Spread of Mafarin, The Gicwrs responsbde for the spresd of malaris inclhiske the fellowang: (1) The presence of a
pommetoe i carner dsouncg of mubirial parasiser, 20 existence ofa sigble Anopheles secror, and (31 o suscepiible
T

[F this wycke or chann dFig T can be broken at any poant, the ocourrence of mialari can be prevented,

Puthepenicity, Infection with the Moo cawses imterminent fevers which are known o malana®® Fach of
the Bowir species causes o characterestn fever amd the discases are desienaited s folliwes

A her coanen Boeand ol Sl practives s cmal epatiis shee oty pe B ovmos aba valbed hepaiins associatsd anhigen
eHib Ay o Anvaralio snsigiers, Because i) was first detecisd m e seram ol on Ausiralian shoriging

** The wensh “wialearis ™ et dereied from vwo Balian wurds mobs il o, aceming “bad aie”, 1 wis the heliel o e
lar Dack as ETE0 alut ahe e bransounicd (he disgase snd imhalstion s, guses enanating from a marshy o
sigiperd £ b e chagl T, i

lame 1 gs
e was
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Fig. 77 = spiread ol maslaria, chow g (e Tl ovibe ol 10 morus

Py — Vg mabima (Benien temiis maargi

£ opbgraine — Duarian madanz «Malatise malaria)

 fdioapar sy — Falogranem malams ) Malgnmnt fersan malons, it asoalso respromnsble for pevucesas maleng Bleiow e fea
t il o speciil manttestatron of folopannn malena and o dicused wparatels

Foenatle — Dvake mdilin g

Incuhation Period. The sporoeoite after gaiming emtrance into the hioman hoddy. underpoey 8 develosmenal cvole
Feestoan-bveramd then an dthe red Blood cell With the: commencemen of the ervihrocitic schizopony the parasis
multiplecy in peometncal progression and on reaching a sufficient concentration mthe hlossd. brunizs shout the e
of fever. This peniod of development i called the inenharood period which vanes with ditferent species s follows

In P vivay, P oovale and Pofale apartim b s 10-13 daysand in P malorge o R davs 1 B weeks

A ]l:!ﬂF i ilbateon o latend ]‘!'q'llllJ of abisal M8 weeks hod beteh odegieied ['irl:l-c'ﬂ'lﬂi:l. wipth il e, Eoarimehs rpss o
Povavier In wy suggested it the namiber of spomvyiontes iagedted mav have some relation 1o (ks kg imculbureoen perwad I i ade
segn g persoms Who have tiken antynadanal soppressud

Clinical Features of Malaria, The mam chnical maniesiations i a tvpical case. are 3 senes of febnls nat
yam, folliswed by anaenia and splene enlargement.

L. Frxma e Paponcvsm: The malanal parosysm vans generally mohe early afternonn bus actually it miny star 4 &
time, Each pansoysm shows a successiom ol 3 stages (10 the cold stage tastang 20 m:n.nuu_-q o u}l J'H'-u':;. () e ot
stage Hasting 1 w0 4 hovrshk and (0 the sweatng stage (lasung 2w 3 hourst Thus the sosal danaruer of the fabnis
cyvele s from B o 10 hours, varving however with the species of Plavmwdia

Tvpes of Fever. The febrile paroxysm synchromses with the envthrocytie schiraginy of the malanal parmsse

ok With 2 -'pﬂ-hl_mr cyele the fever recurs every thind dav, sermien fever iFigs. TR& 79 and

(b with a 72-howr exele the fever recurs eveny fourh day. goarman fever 1Fig. 80

ted Fever recarring ot intervals of 24 hours: quatidian periodiom (Fige 81 & 87 has alio Boen olserved 8
infections with P vovee v or wilh P peslarnag, Thes s due o the meturabom of pwo fenerations
successive days erficens dupley | or three generations of quanan parasites matuning on thres
e, When 1wy generations of qli:lmin ParsIlEs TTEiure on success ¢ davs, the fever
days followed a day of apyresia (guariamd diglex)

of terian parasites om W
L S L SR
OCCUTS O TR0 sucoissTs
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Fig, 79— Fever with tertlon perivdivity, in falciparum mafaria,
phate the prafanged pann s Deselparontol phases of the parasiswnlos 35:-isir cycle are al dbadn
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Fig. 81—Fever with guotbdian peciodicity, in Pl vy infectiong,
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a __'_.. ] f it T
Niloliicliic:

1 i .

Fanrganrar

Fiz 83— Fever aith jqootbilin periodiciy, In Moo midarpee ol ilen.
"':hqlu.““_l e logmieiital jHiznads wil Bee e pe st inl |Il|i|'ll||."-

i wivian mrlearies (henizn tertian malariad the chiarmsteristic ingermittent perwadic fever becomes established only m
the later stages, the matid py rexia penerally beimg contimus, quotidn or remiens I warly stapts, two broods of
parasites tnderze sehmgony on alermate v, thereby relsang two peaerlions.of merosoles with a febrle reac-
g il day, Laker, o brood deops out il e febribe corve becinnies cerlian

I qiseartaany mieliaria the ermittent periodic fever starty from she very beginhing.

I feafiipwerne mlerr e Tebrile paros sy el vy e theeee stiveessive cold. hot and swenting stages. The
fover in-such coses, isdead of being miermitend, ney e contanuesis or rermeent. This lias been explained by the Fect
that sévieral meneraions of the parisite wre maliEpiymg o differem intervals, After the first parosysm, (here 15 b
semmissinn of fever and the temperature iy reman at the same bevel (contimpous) or smay show o drop (remitient]
sonkarcds the latier part and then menee o L e sext parosysm, which comes on Before the perod of 48 hours has
elapsed, Prrsgenic dinyiy is amther of parasites in blood at which fever devebops_ [t i, Wigher in ) fralvareeriim
than that ol ather specics.

1 Anapsia, Afier o few panesysis, snseiia’ of 2 microeytic o o nonmoeylic hypochromic fype develops s i
sesult of hreaking down of red bl cells during scomentistion ol parasiles.

3 G pnohrrialy . Enlargenent of the spleen s one of the imporant physical signs in malaria. In primary cases, the
crlargement is so slight as o escape detection by palpation. After sanig paroxysms, and wsually by the second week,
it s defimitely enbarged nld palpabide,

Relagres in Sk, I35 the semewed climieal nanalestation o e i nway residl from the: folkwing:

i1 Persistemce cof hleiad fafer tine e whicly the sapaviag popolition of crythnicylic hims an increased. Thas is ki recrmde
coti e Tl i fearire ol P Selepod pfectin Iy owcur iy upe o |y

i1 Persistoce of fopreeain: v i the fiver inwhech copthiroe iy schivogony conmences ggaim, Thisis ko, recermenee ar
nae relapse mnd 15 festure of T eivry andd P el infections, T these cases, there is oo erythmeytic schizogony in the laen
purisl

Ao Malarsa infection foflowing bl rmsusion i dise o the presence of enythroeytie form of (be parsies in the donor’s
blood, The tnue relapse docs piocene o wpparisiles e il invedvesl o

+ I mudarial inFeclions in il e b i nevalied from astomsiiee aeoislyie resion.
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PERNICIULS MALARIY

ool palvenaamicii i
el awiilsen 1 ope 3

wapreimie idureg the comrse of an miectyon L

W thiibtlim, Thie sonn psernii scns iabio i s R I i senes i
LRl

o ol o ot e tively ot Ehiewlens the Ll o Tl pahi .]

S - Bat LIP

gomis ppcalin f el :

b fiats fong hevn lsirmiit That B Plocfip o

This has been aliributs) i

aruin mealarsal e the neuigly
Putbogemesis, Fle seises compliciiomes (i meny e seloge i " perin

Catgribany Thod kg vossciquent o dec e ol inasve avilaimg bl warliaime

s ey Bl y s,
ooy Bl e b el T bl id Dt sty B aee (ol i prarsisatiscd i ; -
; e i iyl pardsies o the periphierat Circulatinn to e

w4100 Siickisess of mfected ervihrachics icoaey

wrh sy e e bateon e vasoula codoibelmg, belpmg apphibation of erythrecyles aed caluing “-thhlmlta:_-ll ':f]llﬂllzlur_v. .le
vewadds Slpeovath o B0y bowvever onsadions thiat stisas resuiime (rom vasodimistrchion. =l 'lu'_" th sy el :“." Py,
s ¢hypovelaemia g due 0 muereased peomeb.
o inenemsed blood vescosity and conge.
clivels are respnsthle 1of the socame.

pnrtantn g Biodogeseal featmes ol & Gebecapmrbend, soch ws 1k recesspon ol
gty Blosnd v omsels g s idlerod gty dor laler slages af s bindangimy,

iy paipwarRanal il w skl bl kg Seisas e v o) Tl 1reas vesse
Pl 1 eiotheliab el b Beavy maokeesdes and water i peass throwgls, heading 1
Praatiesns ol wan i ey iroes s w el voataim sdiene sehiaosnis, A these Bickors valle :
Nttt ot b I B Tt T of T capitliny vessely cansiing obseruction. Permciots ianilestations miy e anticipated
i dtan mnimst Ul 390 0k gl Blousbcells aie |'|.||:|=\.1|:|=\.-.'|.|- I

Voo Ul peerpbieral Bl <l i beavy pumasatoemi and schizones as well as fing-forms ane commonly presen in lange
TTILLI A Y

L Tidsad By press Ba thie porpsasirs oF dleseniptivn the varms ananifetations of PrrTC s mabaria are grouped as folkows:

bowrrmim sy sestoakes - Skamfestesh I bvsapsiose, cong, paily=is

o siar by U Tawetcesesl by ool and clamney sk with siseibiar collinpse leading 1 ]'"r"'il"h':'-'"'-l '-"“'UI:'“"F." [ailiere
Sl vt Bles alese vy e el SRR | asirie Dype ) o walery ainerhoees 1 chalkerar IV OF PassSEEe af blood an [I.I-n;-&'..
vilbese il Bvie b

Fowrin s wal i Ut teresn By loghrcoptmosd temipeniire Dresdmiling iy phoid feverl, Balious remviticnt fever, poet:
Pt et s e Seovere iy shonlad T considened i any son-immane patient wilh o parasite count 2regder than 2%

PATHOLOGY OF MALARIA

Gieneral Considerations, The malanal parasiie sesides msade the red blood cell of the human host. The schizogony
evele v completed withag the host-cell i which o s paragitic, ultimately resalting in the destruction of the cell.
Prarme the provess of growih, i produees a prgment {haematin from the haemoglobin and also multiplics asexually
fr B sl e sy idials (merosoites ) Thos on completion of schizogony. the following substances are liberaled
ks the hlowd Streame merozones, pigmenl granules, unused porion of the eytoplasm of the infected red blood celis
anl ok losins” '

Mchmigeh o Tias ot vet been possthle to identily uny “mstanial toxin™, Mae oraith { 19671 obtained evidence of 8
sluble Lactor (inaorganie. phosphinte and lawctic scid) which depresses respiration and halts cellular metabolism by
imterierme with mtochondrial activily Levfefonne i),

I matharead olecnom, o vees-carrving Tunction of blood s oneof disturbed and general anoic
PR,

arerxic does nolt

[F s o b awatedd thid sbiswscks o plasamasdimm ofecion may be related B Biberistionof Kinine
Maowiiar Pt thaenmating, The term “hazmesoin™ is oot recommiended (W, 1.0, 1963)

e premennt genles, Hberated a the plaso st the time of ropiore of seementine parasites. are filiered out from
thee corcubinting blooi by the activary of the cells of e relicilo-endoihélial system -:l.n.:J ficida Ih::F-E Al s ey
losummd i o amaoint. Hence the organs ach i reticule-endothelinl cells becorme densely pismented ‘::md ;qsur;tl

e = =

cothour varvieg froan shiesgrey to bliwk, giving the characterisie PegreItaricn of wrgans m malargal infection, The
malarial pagrwent, althowgh it contains o, does el give the : 5 R

Prussian blue react 2 :
. e " wlion when stained wit Stassitim
Loy ampke bof Gikes a Block st wistead. h the pe

Bosudes the malanal prgment, odhier pigients ure found as o result of extensive blood destraci e
ot specilne prosdncts of madarial parssies. These are neinly two; pne r.'unlainmg iren, the n'ul:“':",[.!; :II.H:I e ':;: ther
wisn- free, the hoenueieddin which Loer is converted into bile pigment ffiremeobiliveds, emnsiderin apd the o

J'Hh.f" ,:"Hf -j 1
Reed Wood Cell Physiolagy in Malaria, The red blood cell physiohigy in malan eilebiliribin).

- - s disturhed boe = i amd
denglogrmend wl e praasabe anside e el Blood cell e aireet elleen s reflected vn the hi; 1 Ase of the g
’ o and ery thrnpoictic function of 1B
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Metabolism of Hacmoglobin in Malaria

i The smme pheijemena oo onr m ackwatcr loverl
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1 pot Terin yannbe poa Fervocianid:

Lhilised by

i dpemnnsh un ol
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Plarsimsdin b
llse ploduin posiion

1 Raecisibun 15 kel B hansl

Hpgmstin pognicil liberated
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fakem up by e el ol B F
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jirir b poridhydin

mane marmw. Dunng erythoocyne schizogeny amd gamduginy. ihe parasde peeborms vanges nrve oo I aleevies nusri-
e Ircsets the o, vBaemaglobim af the ned hlood cells mside w |r|.;|:_|l prowws 1 fakes ouypen veadidy from the ""'.'"h"-'f-'““"t!h"h'“ of
e nfected fed blood cells amd the amsin l ||'I._l,|=|'l;‘."|l.-|.'|-"|'|"'a'u|'||-|.'l.| e e -p,“l!. the prowdh ol the parasale 'Fl.i." [I.H'll_'tn |II.I|IE'!'I:.'|
(ulohin® 1 of the crythrocyios is brober down esynihered ito parasitic procm, the winle product being i I?"-'TF':"!l”'!
Ilrl.u.':lullnn or feerihacmee 2oy and i disposal 3 dsouiateld with the PRl ol varmas oegans which deal ""ﬂ_h i The
peniein metabalism of the passseh: 1 chasely lenked o the ousdation of glicose which provides coergy roguicmends :‘filh. F'-_";-""_“H
plasmendia. The: ghicose = converted firet o paruvic acid ansd then st carbon diosade and waser, wilh HACA Rphel ot il
b acial v produced Cilisogmse- e phosphate slehydrogemnse (L P eneymie present b erythmsyies isan nnpfmant -
henge thive with G PIY deficiency may hive some prdestiom agai plasmoiling infectinm .

Ve Pasa-aninobensnse nid IPABAL s nevessary for e Tl metibwslism ol maloria parsives, paricolardy 'L"_f“*f erviy
cvise phase and its deficiency infimis fleir provih Motk ek s 4h~l.u'n.=ur an PPAEEA i may also vt malarial antibosdees
oo the e mother s and may thas protect die mifant From pidaria infecinm .

Fririnz schazopomy Aot ondy e pmssend Isermgbobin of parasitised red Bloesd eells, Tl sl |I-'..'l.'l_l'llﬂ|l.l|'|||! {runt :In.-:;,m:.-.r_mm.
praitiisitisgsl pecd Bl cells s fiberaid, Tl inecfabudnn ol these |""'-'"_"-'""'"'—'“"'F’“""'““" shop i the fable on _|"ﬁl-'~‘-' ""‘_--Th"-' Hpure
¥ represenis acomposie didgrim o Sl thye v l""""‘kﬂ"**""""F'““'-“l"""'h']"-"l""l"“ln"l red blowid cell physiokogey inmaling.

e med lar p{nm:dnlm.

: i i sl § 3 | ihim 1RER A
- ol anaemia, the peotem Fraction of the hn.:mrq:kmm|ru1||.|.u||.rHI'u‘illl:lrfr_ Frowme e pormied laenmopl :

% HII;L:;;.,.;:;:_L:MH i dsterlerence wilh the synthesis of normal hacmoglolan aml the Ketal leemogkofin {Hr F)
i 1l F gene are proteeiod against P gileiuemen maolar

wilisreas : :
perasls, Enerviduals prossessing HiSan
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16 PARASITOLOGY

Fily, 85 —Huad Towd cell physbalogy b nadari.

1Ty sanne poeasse e oo F sl bl Bt fovgrd
a, buane marmns sliwang a normal sryshioiposesay reeticilocy ies age nod readsly selessedy: b, haseapram depiviing a pannes viee hypochnimi
Pcnil pecine Domadarial pupreend inside 4 esoniey el o, parasilived eoythne sees conlainang ring-foerm of Pl anandium fabvipearies, df, przme sl
splcem. v, peemenled Brver aosechiain ol fiver sicaled wirli priassinng femmoy nicks sbaiang Pricsasn hlie rescrinn o1 baemsilerin g
whibe e malirial promenl ds stained Blis® sl tlic Whary iract dhrmgh which o soess of e bale s into e diminibe nigim [ divoct dalaved or
mvesdiaie posilive van den Bergh reaciuon ik e porpde colrs; goambilin s o arise Pstive (e e preen Msorescemce | b, kidoes

in el and Blackwaler fevery i, seenon ol the kslney shawing lvemigkibisame nephrosss, j, bl Pl
Ursappeatune of malaniul parosites fchoging wilim B g% iy s Al spoeilic chemstheraps |

e shivmeng & reticilog yoss and
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Ml Features of Mularial Fatlelogy

| Papasenbation of v oggans, giving the characteristic slate grey o black colonr, The malanal pigment is
alvans Bt it i cells ol the setclo-cmbote bk sestiem, The prement gramules are phy sioloeivally mert and
poik oy uan e Wee priathiogerneses o maskaria, - -

Do Hlwperplivern ol e pevsclo-clechdlelizal sysaeny i el el o oif wvizlls wmd retcinfin lihrilsh resultg frin i
gl ot nany i ercer sos el witls e I“I.J_mr;yﬁﬂl annd Elsear eilene |!-|‘-IH1LIL‘11-. {lspeimidan, Tors s et b

b Paneatiwah erytheocytes fillig e Jumn of the capillapes of the pternil organs: This os partcalarly seen in
A ol e an e s the Tater stages of selizogoay s maimnly completed in the imemal argans.

A Vasculin vhianges eonsistinge of Comestaon aml diispiion ol wiimzsoald wossels. Porivascolar lnemorthages re
sttt T (e b o e capillary cditheliom e seen in faleipron malana

S Phepenirlive cliimgesof parencliyme cells dise o hyposic stk pesulting from capalfary blockighe fau in acol
Fole g andectsn g,

¢ Wleseichymal reaction does sol take any active part in he pathology of sralarial infection and any ibrasis oh-
wriyaed i e res st of pepamation of U leseal chamige bt U fbrosas s never saerlensive a5 i s, Fihrasiod the g

T hnsuppression bas been noticed in nudaral infectaon and this may lead secomdary hactenial invasion.

Pathologleal Changes in Yarious Organs

{Ciomimin foall Species

Spleem. The spleen [unctions, in malaria. o a liler o repwoving the pasnsites as wiell we the product of ther
w hipony: from the Blocd sregant The paasites are found 0 abundance in sl siages of development terythroytic
sehaeoguny and gaumetoeony i the sphecr o all forms of miislariii, particularfy feeleipernt mitlaria, Malarial parasites
il Baematin praments ase actively phagocytosed i the spleen by macrophages mainly by the cells of Billroth conds
cieed pulpd, The Tinmeral colls of e venoas ™ sinuses {sius liking cellsy thr oot take any active part, excepl in over-
wihwlnnng mfeclioms,

A normal histabogical pactone of 1he red pulp o the spleen is shown in Fig, B4,

LA e o A akasce (Fig: 35)

1) Thee organ s mesderately cofurgedeven m chronic coses if never assurmes such untsielly Bp® proporiions as
iy B seen in cases of kaba-gear and other spienomegalic conditisns prevalent i e ropics.

Tiil The restenr 5 slate-grey or black, depending on te amoun of pmeniion.

i1 The cagpide is thin and stretehed inscute Takiparm mabaria bt in chrome cases, it may be thickened due 1o

ansicizbed [I-.:I"'iﬁ]:lh."ﬂjt':‘u.

(1% 1 The eveisteni v of the argan (pulp substinee), in wuie cases i5 silt whereas in chronic cases o s iy frm,
o which reason chromic makirial spleen i termed “ggve cake™

i) The cur Sefuece appears iy & lomaogenents hiuck area with scatiered white fibrous bonds (irsbecule) and
sriyish white sputs (Malpighian carparss bes.

{hecusionally, hoemorrhages wiber the capsule and in he substance of the spleen have been idmerverl 10 goe
{ulciparum miplaria-and cases are on regord where spontancons rupiure of the argan his vccurmed,

Hicrreat ot iy, Microscapical examination (Fig. 801 seveals the following:

(i) Congestion of splemic sinusiids.

(i b Erormous Smiown of piements, hoth ematin ad hemowsaderin, are found o be seattercd all over, Under the
low pewwer af the michmscope hese appeir-as o many precipitites: under higher magnifcation, the il pigivem
shiscimating s foaied inside the macrophage cells of the red pulp.

it The mumber of macrophage cells are greatly merersed.

tiv) Malpighin corpuseles (white pulp) are free fron piements asd pasasites,

By splesa disense’” tidiopathis trpical splenimegaly syindiome) found in sl in serain hyper-cadenie malarial arcas
bz T s bes e rekialedd b o gbmnrrmal e fesponsad 10 il aoepen Gibbsugh ol mabanal parasises are phsen
S (e Bt B is associated wirlh hepatemegaly {hver hinpsies reveal svsoaital [yimpleylosis), unaemii. escopens, in-
crensed serum Tphl consenintions and bigh inakina anbibly litres (Piomey, PR, Contimiom miksria ehrmopmphylaxis aver
ey months, couserd o gradual peduction i The spleei size logether with chinical improvement, bl cessation of prophylacs
resttted in reapprearane of the syadrame (Williams-Waton & Allan, 1971).
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Fig, Had e barmud histebupical plciare
al g redl ol ot sgleen,
a, aemians s, I cedls o i Hallrih
crmh s, Do alcrogligse o, i, yhF
ool vkl ) eris bl Vi am b
18 il awiral i, |:.|: wilaw i 1o, By, <hesibed
arteryy nosains mse el ineaal vell,
& e cmaerep b ow il ens roe g s

TP b sk (e VRIS siEgis

Figr, #5 = Wsernssnpic npparance of
i malurs] sploon deef wr e
Shismethe chors: ierrsdes ppmenialon
ihrimer Black calissr) of the wngan

ok
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Fig, #— Mivroscopls sppesrunie af o madarial spéeem, dhow g
varinas pallindagical champes e ot Hecmalos vl atel ciman =3

iv) The parasites can be dilferentiated o5 black doty in the red blood colly wiheen the seciicns are stained with

haematoxylin and eosimn

(vl The reticnlin fibrils may be increased n chaonic cames

Liver. Muacressipc Appearance, The organ i unformiy et dse 10 the vieeulas conpestion and profhiferation
uf reticulo-endothelial célls, The volour varies from dark chocnlate-red 1o slae-grey or even black, and depends upon
the stage of congestion and the amous of hacmatin pizment. The et s fiece shows dilated Tobular veins: where the
faty change i limined 1o the cenral 2o of the lobule, it stands et us o vellowish area against & brownish red

b b gresunc
Histeesmiiol pay. Microscopical examinatisi
{i1 The central veins of e doboles and spmissnnlal capillancs

revels thie Fnflowribg:
are-dilated mnd filled with red blood cells, many of

which are parasitised.
Uiy The Kipffer's cells wre increased in wurher wnd their eyloplasins ere filked with malarial pigment {haemating
and prarasitised eryihrocytes.
contral zone show fafy degeneration, strophy and necrmsis

iinit The parenchymi cells of the Tiver pang in the :
icentrilobulir aecrosist This has been attritted fo hypoxin reswliing fm iverfercnce with the. escape af hepatic

vennts blood thepatic “shuive™ reflex ol Miegrmth)
fiv) The parsites are found i varsons stages of development and oy e witkin the e Bloesd cells, (nze o the

huanen oof ihe sinusoids or phagoeytased by the Kilpfter's, vells iFig. BT
i1 Filspus tissue % nod iicreased in any great exlent. Any fibrous lissue that muy be observed in the poral 2one of

ity the central 2une 1% 10 be regarded ns secondary 1o e process of degelkratin.
‘-L”ml Aarrow. In adrdiler COECN e s ﬂl:- the F‘l:lllg I.'||.1I'|’|.:"' 1|.l'|.'ih.'r!.'l.'|'|.".‘| WY II“E‘I.' ﬂhﬂﬂgﬂ- In 1.'i1|'1.'lllni. [ ETLL thi

wpper and lower tharcds of The Iong banes ane reddih: brown i colour aivd miay even be slate-grey or black. The yellow
Tty marrow becomes eradually replused by the vaseular cellubar fissue {red oamalive namowk
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Fag; 87 —hlivewcapie apprarsnce oF o makarial lver Haemanimadin anid cosen =laimi.
Peotc e simmiwola® cagltares Tolles) wath pasasitisod e ibrocyies snd e Kepiien's ooy
cantaisung malanal pigesnl, parsatzand and son-perasstised ey ey ies

M mimcupnean px st s shows parasitised red bload cells, hyperplasii of reticuloeendothe lial cells which ire
e with the miakarial pigment thaemmiing and an erytheoblastic reaction of the normoblastic 1vpe lincrease in the
wumther of nuicléimed red bloisd cels o reteniog ytesd with some depression of myeloblistic actvary (a5 evidenced
Py derease in e granubocytes of the blaos)), -

Kidneys. The renal mamfestations in malria may be divided imo oo groups:

i Thovse loimd aluring an :Il.l_ﬁl.'i. o aewte fuleiparuem madinie amd b an Wachwater fever isothe renal aniosia s ndrme
' .-n:;ru-nm:m e valigtarian oo anuiriss amd dewte iememea b Kacrenal tebulan vewular syndrome or “lower pephron
Fe i s

aibn Thoes fownd inorelage-ng giani _ITu:h_rin. nesembling nephnatic sypdoome. The neplopathy associated wigh guaman

meeluria 1 the-resali of insmusssegice] reaction nril.ihg Fraamy 'l1|]:ii:q:rl, (. FRthiriac) and antrhody comgibe s deprmiled o
tlie phmiseribar copillary hisenwnt membrane: The glomensdar injusy o cased by ‘-"mh“ﬁp G photalamh activa:
wen sl rehess of ereymies from the granabe of leacocyies iighols, 1962; Camern, 1972 i

Fathalopical Chanpesin Pernicions Yalares

Pathiderzs of Cerebeal Vinkriz

Brain. The catite capillary nepwork of the briin fssue s di:it-':rr!:lei'.l andf ofien ooclided **';p]il:_:g;d"hy the parasitised
erylhrocyles (Fig BRE these are more prominent i the grew mamiter than in the white matter and the distribution 15
even and iniform ol locations. Occaswinally, the ditribaton of parositised erythrocytes associated with the. blocks
g of 1he blnod vessels may be regivnal which miy aveount fue certain focal sympoms. Al stupes of the ery thrsey e
eyehe may occur in the brain copiliaries and alilough the sophoeeoies and schizonts ane the forms niost commonly
seen in cerchral coses gometocy e formation ks alyo been phnervest, SRS

P T

=

}
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Moo e i e Il and cetebral oo vecwels wre mirkedtly congested The it i e of the beain
v sl aties woboatar al the PRULLY CRCENT R PR PR RCTRTA |'||||||||l||_' ‘1|I|'||l|'|.ll|I|| Iermort lages 1 i sqile vt R TS
bt ke S sl sl anBaicis sy b ssenm e b sl
Pl sribman i Mwnmaapival esaimmatsmn oy reveal e fol o g
it Phlatations ansd coasessd ol enebral 5 _|I1LIIIJ|I|". Tl wails puingsarissil ey Flinis s ies

Pk Peris asguilar b hises: aviog the appuearanie ol "o Paremmarslanees” Thaese oo il the 1I|II|.'|"I."I
bl T el Blowsd ol ol T ligtes v oot st

nnh Se e areas ol sillatnrhgge alise B .,I;'|_ﬂ|_'|m|.'-|||.m il e ey issae

bt the sodrenmel ames ame ivacked T gl celis foamsmg i s calbad “malorial POPTRTH CCTTTE DT B B T TS [
e par e v bty lowal ||.|I|'|:|_|:-.". L T A R .;-tnp.-..r ";:|i|1_m|-.'-|ll.'|' LEaipslals all o odivwtin ol I"r"“l"'-'h"r‘-"l plud vells
sttt e aromnnd e vweTuded Bloss vessed Wher thie Teion b abvanced o e stigie of ©granlomsa ™, sorme
perrmnaend skamage o Ehe T i ikl sebenli ageas may senn i B o as sgnfirel b palarsal mleyiem
Phet pase ot svmionme swlieh sommseteines foblows e Mmess alicn s apgarent wecovery may be correlated toosch
|'.|I|'--'|'.'l:."h.'.|| besesie Tl evnnlibieny oo e mmblanal ;|.'|..||||||?||l|:|1:|." = L|'|.'|'II|.'|I."|| I I'r|-':'- IRIR

Pathastoos of Adgid Yialarka

Grastro-Intestinnl Track, The micos membrane s prgmsentidim ol a sbite pres coler Occasimally, (here
priah B gt baborig haenwsirhages Bl aileerataons ane ot gaesenl Thie pveston] viadents: may b weadicry o1 dlirh
frovmn otk very Iirtle omieies B rosoopivally, e sl asd subsmogesal capillines i voapgeatid sl pocked
b prarasitbseal ey o ees, bl the capillarses of mwscobr od soroas Twvers conbiin viery Tow urasios

Peripheral Blsod Vessels, Generahsed cascalin collapse dperiplesal chicalatery fatdure b resultizge Troan adrennd
Jamsgd wr imsng ||I.d|.':|h':h||'1!.l|[|, accaniints fog deatle m thee camess The Dot n seh coses deoes e shaow any
sigpliean slivmaoe (Fag Yk

Lilrenal Galamds, The essentl ||1\L|til.|1|h1|t'l]1il.'.l| cluanges i e aulrenal plands ane necrsis ol A fuven e
s Basemsrrlagis wath Congestisn o A fieredierct. arasitised eryibimos g bes sl Pt phngtesdyies g fanuanel
i the smsondal capillanes of the adrenal glands (Fig. 953

Pathology of Septicacmic Malaria

Heart, Macroseope appearance ol fw bean doss ol <dww any shiarmaliey Bhwrosciqued] cxmmitation revels
gty comradsist conmans oo vessels Dilbed witl pranisitiseil-erythmseyies iy degeneration aml secrosis of
Preart netsche are alsp observed (Frz 56

Loungese Chieses Dy i prienmsinsg sy showw small-areas of bacmorrhages woth palches of oedema ol eol-
lapse Micnmeepreally, alveolar capillanes are Fowmiaal 145 Tsd caninzesteal dmad illed with pacasitised ervthooyles, Lung
b el ot exiray asited red bl cells and |1-15||1|.:-:||:1|:|I fbaaiiey dis £ g, WT

Rloeel: A |“.=.|-| ,‘|h.$“.,; il |'|i1.r'.1.'-.l1.'l-|.'1l'l-|-.l e Beiune ol s 1% |'n' el iz il both ".I.'I'Ilp'l.!j.'_ﬂl'l!,' ail gildlll.*!llFth."r
acvar i the penpheral cor it (Fig 985 wnd abu mside The v laries of e mtermsl organs, On accow of heavy
imfection of red Blood cells. a severe npe of anacmia yinckly develops

CLINTE AL PATHO LY

{hanes in Blsock An indwishaal soffonng o an attech o malana, afsee a few poss s smss beonmes iemporanty ansemie,
Fhe drareetae bs nob dive toany depmessa of teersthieguenc it of the bone aumms, b e esoll of desirction of the
i e red Ploed cells diping eachesehe of sshreopomy 10 walienefore auwesample s bacivaly e amscina The icducim ol
lowad cellsis Ereaser im £ ftlpvraen mivcinn thiam ut e il 1 vty aied P oo, Bevanise this spocnss aivvackes young
st mature ervtlmcytes and the wlectu e of peal blowisd ol g paarivatacini ms abso geeaker, The red Blood cell count in e
b iparumy maling may be as v s 1 indlnin s i ol Blowsl, slwencas m pelagrang ivax el yuamtan nsalagio i may be 2 b
3l o I'III1|1 ol hlossl i i malaria s ol e o anid Iypowlimme Wvpe. An submnans ||.Jp;-|:|1|'||_:,|.||;
it banaeny ha als Been r""""'ll“‘“l'll'l i l:'l,"l'Jlﬁ amieenad 1 falae :

T A B L -|Lum.1~1.‘d gy b e T e 200 Bt o men Cdornse the pensslal rsing temiperaire ol g madannd
s <ol & qu:.-l:L-' camien o 1o tornne] alfee e panassen es g G Rl s achiakly oitseed oecsoem as e LT il e
ks fin acmeh Wilh TECHITHIZ PEnvy ks, fewscopenia Becoipes atallisbel, the waal coum mnzing Fisin S0EF s 50000 et
e’ ol Bhsd. Thee memmaphal granelock s ane il ragging Toom 5000 T per condz nmeyies shiow' an acieal increise
rumgang froas 10 b 20 per cent. Both. the munoytes and meuraphils are olten fond fo contan mgested laematin pigmen '

b permiewsis malaria, the charactenstic hood proire 1= imdd leacoperi, the averige cinmt being 5.200 per mian’ 4l hboswd
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Fig. 38 =Microscogc
uppearaney of brabn in aouie
Talciparum maluria,
Showang the cabire copillars
nednirek Tellad wath prms kgl
erythioyles

Fig, B9 —lirain lm pewle falciparum
mabarli,

Bhwving petechial hacminithages wothe
s cortical whine maned amd sl grey
culone ol the cerehml carres, and e
barval pang lea,

e
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Fig 9= Bing haensrehage with oentral “phogged™ copillary vessel, Erathresyies of
the havnisrrhape are non-parasitived,

Flg. 91 — Demyelinkation of the cenfral necrodic aren sarroamnding the “pluppel™
capllary vessel: o Few red ool cells persisting in the prebpherrall Fom,

Fig. 92— eniral thrombosed capllary yessel with parasiie plgment of the periphers,
mecrdbe mtermediate pene and nesrelopieal colls mived with sar.parasised
cevthrocytes in e perlpheeal sone.

Fig, 93— Prafiferated glial oells arranged sadially arouad thse central capliibary sessd
== reparalive reaciio,

Chemical Changes in the Bload In Malaria

123

I Plasems albamm és neduced: miay be felited b hver dy slunction. Inceease of serum garmma globubn sccoents for vanous

speecific and non-specilie scrabrgie fests. Albamin’plshalie ratios s reversed
2 holesteral leviel rises during nges uml falls dunng upyre vl perind.
1 Rise of bhsod sugar is probably corretated o adrenal funciion: Liow blood sugarin folcipansm malana.
4 Rese of plosma potassivm resulting from destruction of red blond cells
& ESE s raised T related i plasmia proteen and <hange o the sorface of de red blond cells
£ A fall of pH and a boss of alkall reserve, die o incecass of pyruvases and laclates
7 Indirect repering bilinuln is meneied
K Pathedbugical haerpbebinaemis i anisiesl

% Biobogical changes in erythroey les comprss merease i ceHular sodung with gqaivekend decrease in cellakar pedREIm
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Fig. 94— Hearl In fafcipewn malaris falgid typet. Capillarkes are Glled with parasitised
n‘j‘lh‘d!‘}lh. Ma significant patholugical change in the myocardium can be shserved,
Fig. 95 —Adrenal ghand in folspaies malaria. Capitlaries ore filled with parasitised
erythrocytes. Huemorrbages and noorisds can be seen in the Zrmn rmm].u,
Fig. W= Hear in fofs (perem malaria isepticaemic (ypel. Capillaries are Biled with
parasitised erythrocyies. Fatly dqmu—nmu ol the mycardiom can e seen,
Fip. 97— Lungs in fulr poron malaria. Alvenl contain o parsstised erathrocytes

and u few pigmented monacytes, Alhveolar capillarics are lled with parasitised
ceythrocyivs i magnified vicw s given in the Insed),

Luboratory Diaenosis of Malaria

A mteenseeypeal examination of a Bood film forms one of the most important diagnostic procedures in malana In
e magonty of cases of sympomatic malena, s careful examination of thin film will invariabl ¥ show the plasmodia
provided no antimalanial drugs have been sdministered prior o the taking of blood films; thick fitms are nm:l:.r -::allﬂi
fosr Tt is i goesd practice to tuke both thin and thick filims, at the same time, either on the same slide or on Mwo
sliides wib thiit the parasite muy be guickly detected in the thick film and then the thin film examined for m:n.liﬁmsﬂ
species. Sometimes, it may be necessary 10 administer snimalarial dnigs as sonn as the clinical diagnasis has been
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g

Fig. 98— Bland-film from u cose of “septicaemic type™ of pernichois
mularka, showing schizogony and gamctogony of & fileipanar i the

periphieral hiood. (The patien developed hsemiglobining, Cunsl with
adimnalaral fFeatmendh

made sind in these cases, blood slides should immedisely be taken, i necessary, by the clinician himsell and sent 1o
the Iaboratory for examination. For the technigue of preparation and staining of blood films, xee Appendiv 1.

In & well-stained film, if parasiics are numerous, the species can be casily identified but the possibility of mixed
Iwiys be remembered. Difficulry in identifying the species may be experienced when only a few
ring-forms are encoumered. In such cases, however the blood should be examined a few hours Iater (o arrive at a
correct diagnosis. Use of uorescent staining method and examination of stained slide under fluorescent microscope
and QBC test (quantitative buffy coat test} are new methods for identification of parasite.

Bifficultics in Detecting the Malarial Parasite:

iy Blood films taken afler an antimalanial drug.

(iiy Blood films taken during the apyrexial interval of faleiparim malaria,

iy In all cases of primary infection, during the firse 2 to 3 days.

D Mensns g Dianimcosts

Craltera! Exepmimetion, This is nod required for diagnisis exeepd only in special circumistances, when there i@ difficolty m
differentiating the trophozoite {Ang-form) of P viveey Trom that of P, falviparm.

Hiciend Cenent, This has very Iitle imponance in the diagnosis of malaria, The significant change in chronic malaria is moderate
lewcepenia (meutropenial wilh monocyloss (B3 1o 20%). The presence of pigmented monocyies is a good evidence of past or
presant malunial infection. ln scute falciparum malaria the Bood picture is either normal or shows 3 leocopemc trend.

Senfugical Tesis. These are not necessary for the dingnnsis of acwie infection, but ure used for studying immunological
aspects of popultions living in highly endemic greas and detecting Iatent infection in subpects who are used as blood dandars,

et P pORECERCE TS Lelirect and indirect), The Muorescent dye used in the iest conjugates with the gamma globulin of the
werum lo be tested. I such conjugated gamma globulin contains malarial antibody. it will sdbere 1 the relevant malarial passite
and will be recopnised ax gliviening particles under the Beorcecent micoscope,

infections should
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UL T L T RCY LR e i f ™0 eI o Sl s dsed, The iosdenee i [l pestll i ey I“?“‘" by perenidemis: Aarcas

LR T h1.‘*||||lI!_'|.|_ Al 1wl cire FTHA CFLISA s ey vl de Dl test. N sefnhaiical fests cin b l-,|-||'|'|F|.'IIL'|J Wil e sensiin 1% g
ik o ma Tl defec s of ol F;i““-"'“" . -

Ulther mictliods in hsbe [N A prevenes ancd D bt assay fon disagnosas of malarin

Boaris Plocisistn Tesis tuip stick Lest or Test ST e, e Lens e hursind o detection of antibody of o anteigens o blig)
sl sttt i h protein 2 OYHRP) and parssite lictite dehydgensse (PFLDH). These test provide poosd hagnnsic sensinyay
atad Betptul digmestic seleod whees CTUSCope eximnition lor malana pafasite: s a0l (uassible, PELEH i clearcd rapally From
thie Dlowsd wathin diys of oaset of featment PYHERP2 clears very showby form the Blomd and 1akes atimos oo moaith for coumplige
chsaiprennce afier aoute infection Histidine-ricl prolean 4Pﬁ[ﬁp3; |-,-_-,..|-.g._~i|'|.; of £ fafapeirns. Parasate lactite dehiydngenasg
(PEDH of all plasmodiom specics. Hakecting man can be deteciad by the ise of r-.'ll"u.l.n:-d% il Thisse tests wre mitpnd fest and takg
about 1520 mimures, Severad comimercil kit Parasight B, Paracheck Fr ane mailable

sternal Princtir, This il popubar i the dingnesss of malari, because i cases wheré Boe musiow binpsy demenstraies
the presence of malar parasies, anevamination of the peripheral bliuoad will also show the presence of the parasiies.

T""f'““'-"‘“- The varws antialanal drps ans sroupesl as ol

b Essennally therapeitre 4Clmieal cure: J-wmmogunelines such aschlonwuing aremismm compoumsds. suining Cfor drg.
resistl Bl aperasstyand mefloguine. These ane P drmgs Iy g siction an early ervthrcyiic phivses of te parasite.

For radscal coine an S-mminogumeline, (g s s after the clinieal cure, 10 acs onothe Tatent-stage of parasies in the
Fver. Bience prevents relapses I also acts on pamesocyfes, but has fintle aetion on asesual blom prirsies,

2 Proteytive on peopddacnn: Proguanil whiorgoanidel, pyrimethamine Gl trmetlwpring. These are dibydnolodahe reducsg
ihbitors-and are maisily teed e sippress” climcal manifestatons. Thewe drugs can destiroy pre-enthrocytic phase of the pan
st an W Biser Ceausal proply kst and mactivate gamemey tes, thereby preventing further development in the mosquilies, They
act an the dividing schisonts.

L koo e ki e vsed where local stmins e resistant o proguaniland py remethamine: quinine, il otherdrogs are ned available

v lepuaml a metabolite of proguanil, ey be wsedd s o long-acting imgectible prophylactic.

5. Bamergrses { posemiate e action of schizonticidal drugsk: Eu1plmnmmfj._u. wndd '1'U||'.||1|.'I-II|."1.' tdupsone | e often used 10 combi.
matiod with dildrodolate reductse inhibitors, See Appendiv i

Nire! Emergence of doog-resistant pasgsites 1P falvipartmn) necessitates the use of multiple drug regimen,

Prophylaxis, Fur Prssosoa Prarive axes: (i) Peotechion igainsd mosquite bites, and 13 | systematic wse of antimalarial gy as
o proghy lseiie mvasoee (chemaoprophylasish,

Frog Comassismry Paromevaxes: 100 Preventivg af corrreer oy mndimiglarial drigs has ili_['. a destructive efféct on the gametncyles;
the omly g possgssing sucl actson is -ammogumoline. This being a tosie drug cannot be used for mass pmph}'l:;'-.iﬁ' lwever,
bt Anrl st eveastones. These moy be directed towards sidult mosquitoes and their Tarvae, (a3 Destruction of adull MOS-
voes can he carmred ol By spraymg with insecticides, such as DUDCT or gommesaine, (b Ami-larval meAsURes comsist of eliming-
b ol breeding places of the mosyaioes and use of larvicides 1ol parish green, DD, dissolved in oil}. (i) Use of pyrethroi
trcaied bedmers andd meeguito repetlants ane friilul personal prophy lacie measunes,

Moo Emergence of meecticide-resistant moscuitnes (veceins k amd dnse-resistam Plasmodia {porasites | have cogsed 3 serious
wetback in several specessful eradicasion progeamnees of makana, The aim s effective control instead of malaria eradication. The
ohjectives are: (1) W prevent death from malara which is possible, because of availability of new powerful drugs: (i) to see that
e imahustnal aned apncelond progress do not suffer: (i) 1o see tha there is no Tresh outbreak inosuch arsgs,

Milarin Voccine: Rescarch on makaria vaceing is going on. 1 is hoped tham vaccines may privent death, and jnfection iy be
dttemuated only, but ihe disease cannod be prevented.

BLACKWATER FEVER

Brefinition, It s o manifestation of falerpimam malaria occormng in previsusly infected subjects and is charsctericed by suddden
imravascular laemolyas followed by Fever and huemoglobinuria, The disease is now mire as new synthetio antnmalenal drgs
hinve repleced quinine. g

Etidogy: It is associaed with infection by Plasmoedinm Salipornm, moss commonly observed antngst the Hon-mmaming
(roan-higenows ) individuals who have resaded in malanious countries for & months to | vear and have had inadequare doses of
auinise for Bodh suppressive prophylosis and treatment of repeated chimcal anacks. In these casos. Yuinine often acts as a procipi-
tating factorn, (her fctoes which have been kown (o precipitinte aucaltack of blackwiter fever are: cold, expusure (o i R
fatigue, frasima, pregnancy, parlurition wnd X-ray treatment of the spleen. Patient with GAPT deficiency may develop this
conrdition, alter takinge oxidant diqgs. :

Pathopenesds. lsavasculisr havandysis,

Mormasian oF Haganevsis, The eaact mechanism of haemolysis in hlackwater fever i nnt yiy chearly knawn, Thene appears i
be some huemolyhic agent myvolved whereby the red blisd cells undergo lysis and liberate o large sqantity of oy haemoglehin it
the blood strewm: In fabeiporum malaria. inavascolo hisowlyas occurs peviodically at the rime of schizogony. This prohably

g, |

e e e e i " —

S S
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of ivmiplistes the B I

SR 1 o antibwsbics of he naiure o hsersddy sin aml Fecithelyan Thies, o repesated sl sits s g
R T LG R TGN |

e Tpre Mackwaten fever stated o prosduced sl wisen stmubsted By any Dactos, sach o heavy 1 elogsieuen

mmbectwm o hommodopous or beten Movrowry i, sbmvmstrtson of guimone and other precipdtating Bacbors Leads tooam éSglosyi
it ol basmodyan resultimg o the laenmslase: crses of Blackwater bever, Reoent siiwhes indscate that imsbivaduals havomg
st phsphate debydrogemie deficient md Blosd el ane pariculary suscephble nrsich hacmolyss

e e Bermabasi vtk Fiameon v Thie oxcess o haemoebobin Dberated i ehe carcotating Bhood as o nesslt of ity wsevda
fusetrely =iy bs eather catalwlbised v et e matuman, o ._-.-.u-.l,;rh-.l b ' B Suotenn oo B lakamcam] acmesadenn, v evenehod
chryetly Hye l\.]l.]nl_'!. s [ e farllois nag ellecty ane oleryved

b Metaembrnaemn. Oy hacmsgladnn ny Bload i Broken down mto photun and hacimatm Cfevrons), the Laikes, alter
O RRATY LR Stabe b conntbues winlesemm albannin lsrisbivg ot iaemalbamig whach s ool esereted in et i ble o sy
rhnugeh the veral ghomerlo, bt seimmed m the plasa caisame mathacmabbamymicm

ke rnfirubisaemi, The Mlouban formed B BE Soatem votar ov eseess of whiar e fiver cincexdnend il is thercehy
rebasiied e plasima, causing hvperbalimilamaem

i Heermogfohimirne A éacess of haemeatabin remamsn the camculatnm Blood and whiet the hapioglabng, a protea o the
plasmia, o omable o Busd the Tree hacomselolin, i evorcted thasieh the kidness candmg hacnwglabinima. Osyhaeniogbobin
by e conberted into methaemoglobin m the renal tubulbes or deposied i the tibiles as acid haemalin

Punmars i Rioon e Ui Bl Ukvhsemoglobin, methacmalbwmin aod talieaba. Van den Bergh wescion pikes n
inchiretcd posathe Wetlcrermedobin o5 st precwent an i bl

Urine . Oavbaemoglobin igives mal colonrd, '||1L-l,|1,1.-|.'||.'i|.L;|':|u'|~|'|I. gives dirk-Bromn or black colourh lisemate, wrdsiling
Mo thuertatNsnonin £ rae Predenlan Nl Frie iy

Parasites in Bload 1o the mogosm of cases, e parasees o8 Gl gpariom ) are not detiected in the penpheral il eaelver Aduring
o aller theanack - ax IhL"}' aft |!|.--'Ir1'|:.-4.'|:|.5|'-:; e ’Il..,u"u.mi:mlu.' CT1=EN, Fh-.ll.l;th the frara=ales Lllh.tl'lf‘t‘-!! '-hl'lllli-' IR L H IS “"-‘f'- “"“-H"-f' -
PP wetlio o week ofF |q||:l|115||.1 wller the ]L1l|."|l.1|.'||:|.|||.' CrIMA

Fathobogy, The mwrbid anatens dand histopartiolosy of blackwaier fever i prawtally the sanme g that o severne e of
talespanam mialama, The changes ame specially metceatile in e kidneys amd Bver, The Ludevs ane fange and dark i coloar{dae o
comgestin and prementationt and mcroscopeally. degenermin e chinges ane soteealde i the distal convalimed wlles which aee
Pliched with eostmophulie granular debns (hacmoskibim castad, Parsiised ervihimeyies may o may ool bedetected mside e
renal capallaries The Tner s enkarged and soft and is staimed miensely yellon idue o Taemisidenm. beciotie changes n the
p'..r-,-n;l'n i cells are mivet nuirked o the cemral Foneofthe Tiver bale The gl indder wiiled with dark green viscid bile: The
sl as enliresed and coboored black Jdee we the wslannd pgniear,

T h!.,,._-L-..,-_}g_-.; fever there 1w encessive depoit of liaemosidenn pizment mthe liver, splecaand Lidneys.

Clinicnl Features, The attack Begins sith bever sl rigive: fodhowed By aching pans an the Joins, haemoghobinara, iclens.,
bilioais & onating, circulatony collapse ami aone renal failune, Thi haeimads e opessbe s generally anly ane o wa

Clinical Patholegy

Biisws Liiaasiles = ey - ; . ;

Cotefiret  Bloesd Prcturey. B BCE countas Tt 2 inilfions per onn’ | momiocy i angeria) and hoemwglobin pencentisge divps
dovinat o 100 There sy e normahlast, polychronzasia and hasophse stappling of red blood cells, Dranntg recovery, reticalocy oses
e marked W RO count shoves teutrophilic kucocybosly of o nundemte degree.

B e il Alferation Bl nrea is increased and bood chiokeserob is dininished. Plismas haptoghobin s very maich Tt

Purasitey and Pooeenis Vide wpra

Ul ey ks The cobour of e wrime varies Trom ned B dack hrown (postaine and is acid in reaclion. When allowed o
wettle, there 15 & heavy brown amsrphons deposit an the et Albwann is excreted in large amounts, wrobilin test shows a
marked regction, Microsgiprcil exanmimiiien shots hoerwseloban casts imcd Basnsatin crystats bl oo H'-!f B eelfis. Haenwglo-
bin pigments excreted n the orine (vafe sapeat are engnised by thedr cluracseniste absorpiion hamds in the spectrun.

Complications Renal fulere (uraenimal, acute liver fasfure and circulizory oollipse,

Sequekies Angemia, prgment ealouh : , o

Treatment. I parasites are detectad in e peripheral Boud. amimiadarial chemetherapy shostaled ansmediately he instiuted amd
e iz i chisice 1 chlomoguine (lor chlomoyuine ressstant P alogmiram strm, s South-Eas Acia, other drogs shiwld e
aedt A fatal endcome an Mackwster fever is often due ko renal Gsilure which i of the eversable renal aninie type, benee 1l is.
wrearced with the help of artifical kidney or by pentoneal dulysis. Blood fransluson iy b ol lesl foor s care shoulil be tken in
s matc hing dkvivr amid recipient Bloods, Botly red Blesd vells amd plasma ane tis be crosseoatehed for eacl specimen of bioomd
transfhived Intrsvenons plocose saline wos furmerly tsed woneplace: sl Tod B s raky i juateents who have oliguria and
anari, Admimistration of large doses of afkolss was also piven ug becmise ot was i 1o b harmifad to Kidoey fusscten

Praphaylasis. With the advem of mesbem daugs Tor rreatment and prophis Bes of milar an place of gaimine the imdigenous
rhabitants are protected Trom blackwaer fever 1 possibile the suliject of BWE stwsulel lease the endemic srea sl must ant come
bk fos ot o feaade sy madanal localny
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Cliss SPOROZOEA: Subclass COCUIDIA

Urder EUCOCCIDIIDA: Suborder EIMERIINA

The famly Finsesinlae comsprases of twie penera of medicl ungmartatice fuespaora andd Fumern Thwese wre imracellilar pom

sifes, li g insile (b it il celbs of estinal nurcoe Thewe we generi une dilTerentiated by the chiracter of mature o0y
fab In oo, the odvyst conlaing 3 sporcysts ench with 4 spomoites,
tUht In Eimera, the oicyst comains 4 sporncysby cach willy 2 sporoeoires

The members of Gmly Sarcocystidae Giffer Trom thirse of the tamily Eimeriidae mamly m having heterosenons Iite cyo
The ouwkcbsts examnbini fwss spoeeysits cach with 4 spomogomes. The prenera Tovepleumg amd Sgroocvas belong o this larnly

The genera hangwsrce, Tisoplasin ind Surcocvagis are Calesing garasiiie infection mmeongst human beings particukuly i ALDS
risienis

Life Cycles of Eimeribdae, 'This shows an aliernstion
O penenslw, one asexual and e ther sexiil. bodb ol
which are passcd i e same lost (Fig 99,

Isist 10n Mikenss om Asinas) Fhisr Thie pamsane while
miderzaing ase vl schizogony inside the wepithelial cells
Al mitestine passes theoagly e stages of trophosoite, sch-
Levast ol meroFmte AT the cnd of each cyele, o number of
erbes Lmstle. fusiforin bodies b are Bhemied in e
Pumen o the put Esch microzsite invades an epithelal ecll
il comtinues s asexual evile of development as before,
which 15 repented for several generation

With the onset of the sexual eyele, some of the men-
avites Becoime senually differentiated into nale s Temake
Trrns, knaivm as imicropametoe yies and mae rogamelocy e
respectively. Afler malwrstion of pamelocyics, one malke
gamete pertrabes a female gamete and fenilises i1, The
resultiing body s called a eypoe,

O THE Huoseas o Avainans Hos cin thie seil) Tiie
eypote, formed after the sexial umion, i discharged in the
facves i e ysted stage. knownas ooeyst, These ooeysas Sporocyst Ingestad e
are cobourless nval boudies. consstng af adistnce cyst-wall by tha hast Eﬁslhmn
with a profoplisaeic mass imside. They measare 32 jim by

Frvguin B Fseos v ol side the huaman Bosd, (e noelews of @ Elrmseiian

eyl divides o rwo, formang tweovaid uninoclsas SPOROIGER

sporablasiy, Within each sporoblzsd, Four uninueleate sau- N FAEEEE'

g shaped sporneoites are developid: this is now kiown

s sporncysl, Eachsporozoite messures 14 pm by Tpm. Fig. 90— Ll cyche of intestinal sporoean.
The infection of o new host wsasl |:.r OCCTITS 'h}' the wral AMbisdified aftes Dobsell apad O Conmor, 192

rosute theowi gl sngestion of Toad or deink contaminated with Tacces containing the maune spomcysts, On entering the intestine, the

spewncyst ruptures i the luswen of The gul, liberating sporodeaites: the kater invade the epithelial cells 1o san their asexnal cyele of
schivogeiny,

Bsospora helly, o parasite causing Isosporissis 15 reposted from man particilady patient with ATDS disense.

Leographical distribution: [t 15 distributed throughout the world, but most prevalent in Afbca and South Americ.

Morphobsgy: Each obeyst i clongated and measures 32 jun by 15 pme The ofeyst iy surmunded by a cyst-wall having two
Fayers. Immiuture oieyst, passed in human licces, comlains o sporoblasts which mature W0 spomeysts. Bach sporiscyst contuing
Four sposrodoiles which are crescent-shaped

Habitat: It inhabits in the simall inestine of man (lower pan of the ikeum) and may cavse intesting Sy Mploms.

Life cycles Life eycle completes i one host, Isosporn belli has twir cycles, sexual sporogony and asexual sehizngany in the

epithelinl mucosy of the only host, man. Infection is by faccal-oml route following mpestion of edcyds, Tmmatine obcrsis i Freah
faeces i5 elongated Uopered extremity b with a thin clear, colourless doubbe layercd hyaline-wafl eonaining un urh-.-gnwmrd
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oot Ui Fumiber aheselipimen shics 5% B, s syl mie Do cach ol whsch bl inBo i spemey sk P h
sptih g antantie Bt gresoeiv-s e spomsaisles wiins b pomsleoiie

Spmarsdnitese sy ( anad mwade he epiiebidioclbs ol e snddsbonmm s imdenposee sl o igicatoo aedirm phetodics
i s D Db b anry v s, dens s vwlid gl ugeaiitin e rnanties. Winlahe rapire o oot okl e rnanniies pn ke Treadice 0y di
wpeathecyele her mesuiromtes deselop o e B ook ametoc p e e thalar femake parclocy s Thas male famicds
o by rupduries ansk Libseate s missiny mobe i ogpamiergs a i b fealiae thie Dok mcropainicbes i b m amiiature s oy s osibaimge
e im it oy et Thi oy o poassebount m e Toeyes amil syt s adter Ak Tu vt ot Peisiee ife hive

b Tedeal Feanturess Discudsiginii penand vy T lee L1 alays Dot nbeckiiis ans daymphsnsis Ty sy puprteiranabis afes bion, e feationes
b amalabeasppiiee Pl o beaspen aedf-Biribesl sonirse Lt for o lew wecks i naainy sl Severil deatis lsve Teon o
i o Dsespmmases m AlDS jrlicin

Iriagmimin: Dhammmvsns s eieale Dy fondige (e amimiabioe ooyl i Gieces amd o disodensl asprabies o by shenslenal heipey SR
el vl s prmisis e cosiogthilia

Frentments Combined herspy wath Soltanense & pm, Pyometamme 75 mg, m G shsofed aboses idaily fou 1. T wevka 1
cimative. Toappetlsgronnm § DO e wod Sulphametiosssobe (S0 g ase caly B 228 weekw are ala e vy

Grenox TOXOPEASNA

Toxoplima pondll Nlcolle and Manceanx, 1S

e prameete was discgnenad by Bacolke anmd Mlanscasos m PFHIR a sapiall fabersd, pomiiin 48 aada felie pmarcdi b el Adnaa
e sopsetarce ol il UIEI AT Wity resbisal M0 yars mlier, v, T i wiar Fn galelengels 2 gy were repasteil im b
pterval, o i FRLE by Cistellami Grom Sen Lanka and tlse other o BPI2R by Latika B Piapied I osa sl prosion bweing
il distpnbsibed dn e nisd imnals all nves e skl

Lafe Cyele. Tenopduvone goondis o e el i be acisoidion pataeati bt e omeaal o, bavimg an ifestin prltase i il
I ormpeshagrnis bursl, such e cat o the Famly Felidae, puris olarly. Fefis s (immestae caly amd an extra intestinal gl i As
I"'-"'"'""'I"H'“"" vt wircdi dis gmiiiees, naciaiesl ivler stibrals Ii'-ll.' LT

Frriwn Cvie Halchison etad. 81900 71 observed sehigoponie ol gamctogonibe stape s mismgamciscy ey anid
oty iest ol U ogerdin, resomiding the dodugemns cvele o vy ki, ik e epitlielial vells ol il STe R TTERE T
Lol disiesdie vats Tel s ndmree bramn contaimiig Toysis” s cyaisial gl Lagpe mindbors of oicysts, resermbiing
e af the Saospuard were Toumd i e wbectad cats Bieces. Sclngny and pometmony occuned itk cpilichum ol the G ol
aitetiml il They waally slevebog in e demm il comminest sibe ab inheetiond, ouan e Bl ool thae sl wibestine can s
alliccted A dages ol schisigiony snd gamtoginy may be losnd gt aod mlike inloctine o e o cells e conmmon
Pl arsasites sdeveBaps i3 vivonle Bying Detwien the b border and the ancbors of the intestisal cpitielial cefly Aboul 4.2%
memasintes are o sscde zschidnt in ilssy Toem s wlosser sl a restlsal Bogly sl nuy appesr o washates Fanin: W i i
[he meermeies 4 % s 05 gt hiberats] tnom e rupiisne o scisl iy cmbimie thear « yede ol sehizagony, alule uthers deselip
it e pnsh macragemeing yies, i npicragamebh Ve contiins 1232 moaeanectes (AL L 20 19T, Teama . Ry, Sew
Feor, Mead o vy, 65, 381, 1071

Furmsmnmr Catn The ooty condaming 2 spanmcysis ane eacrebel o vty Facves lor gl |l 2 woeeks, Ein mataralion
Calter bt |5 claya, e spamocy st devehap b & spopeadites TesemEing nopaones aml Feioummne inFecrive gin nen 2nd other
aitainbs Gl i hiedsy The ewmysts aller mgesbion IECEile sfpaiemies wleel im etemiloguos sty peneiade miwesal
celle ol the intesting léumb and ans carred Ty o Dot and Bymph-arcam G (o the meseateric lvmph podes (ymplosi
muacropliage systemp and them b dlesbaml gy, seicly s bram, eyes, liven, \-ph:h:u- |_'||.1Ip|I tmides, Bear. skeledal nsuscles sl
pacenta ol pregmas arers Inall thise plaes, ey bonm b iy and il parasite e he cyst is ki is esdosioile |
maileus m cendril mopusigenan Cells parasaiied sufeipaently rigitine i e coldantes eacape by conbimig (ke tnilraece lelar
miltaplecation, B omabipdies by ndermal budding fendogeny b, Poenice sermied encheeie | Vavier, PITN A pecilocys) may oontan 50
frr TNF ozabisins The r"-l'l-ll|'-'~'!|="| EUR R the pavilaleralase stape of Uhe poresate and s responsthbe o catising cstensise dam-
ape i ihe sty b whicl o develops

S ool A sproeostes aned aluo thie emboites eyl B localme mothse contral nesvimis sysiem aind the mascwlnbune whene they
i B oo i Gste eyss meade adisch ot pas e ol malagles The parisibe msicke the (s oyt e ks s the
vonrenie® Tihe matleus b sbiumaed o the roombed el T ssetboal of eosbopeny s als ddlement - A tisane cysi msy reach 1TTRE
it s sl cilain boedreds of Cpsteoites 1does nol wise any damge @ e s amd B asswiied wiill sny symspiin
arl sagns

By b i yat anid e Bresere cest ane inbechivg and anamads con peopere intection by cannibalismg other o fechod smmals
iemciaiamiile peml Binds i This is olso friee o man,

* Hhge, © A 110725 The developmenial stages of Tovoplasma S, T 8eed, & Mg, 750508
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ENTERIC CYCLE
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: :I:Tm Twm fomms of Tomnplesmms Sne Tound o eman | 2 i mamemals and birds ) — Pueodogysd (prolilerative vage ! amil
il '
Powwr Evat vie Exirasaellador Form 1 may be found free in e s s de s often found o be embedded 18 the central
o i s tem aned the guscolaturd, whione if s somounded by a resilient membrane. fosmipg e wall of (he tivige oyl The
|'.t|-|;ll;1n' "I' i abender crcsienl-slmped orpamsm, ome end rounded aad 1he other ponted. The single nuclews i sinexted af the
FIAlFRH ) 0
Paendenund or farg-cellider Foram 1 is found b the tells of the BE Systemn and many suclealed cells The erdopmte 15 ofien
vrvswent-shaped but may bé oval and the pucleas 1+ central i postion Tt measuses 3 1o & pr s beagth By 2 yem m Ecadeh
Lhilming Benctbon It stams rﬂudﬂ} with alkaline |:'|'r|:11'|.:-|cn|:' Blise. When staped sith Giemsa’s stadn the cyloplacm appean
b, e e leus seddishepairple and paranuc lesr Bsdy ned
Cultbvation Bcan b cofivated m seoxatsm with liviag bssges (m chongallsntor: membrane of the developing whick
cimbryod The parasite mubsplees only ancthe presence of Tving cells
Puthigenielty, In the magirity of cases. the infection may pass unniteoed but dissemunstion of the pasites ooourny throigh e
bl seremm ultimately bocalising in vargs organs such as b, spinal cond, eyes. lumgs. liver. spleen, bime mamos, byph
pimles, heeart muscle and sheletal masodes
The ptbulugival besion is charatersed by an sres of fical necmsiy, surrmsded by inflamemasory cells {moniocytes, plasma
vells and lymphiocyiesy A farge namber of perasiles. may be foamsd insde the cell which is enlarged; formng what s known s
[ e L
The Tonsmpbesmt purasite penetiates” the cell membrane of macrophapes or best cells by the anterior 1 2nd remans within a
wactinle Te may be degraded and dhgested afier the uplake or may remain atise and multiply The pasasics which surive within
the sacoole thy wi by blcking the Tusion of lysosomes ol the bost vells T s suggestod that siame parasitic facton (a inembrare
active substance) may be responsible for mbibiaEe of Issosomal fusion with vacole whivh helps the sarviial of the parmsnes
within the bost cells. In the absence of this parasitic faclor, the parssres ane kabled and dipested (Kean. 19720
Incidence. Human ifeclions of wowoplasma have been reposted from Eunapean countnes, Muddle Esl. §n |anka. Laned
Spaten oif America, Ausigali, Hawain and miny siber places. The intecnon appears 10-he cosminpalstan
Clinbeal Fealpres. The divense fnnoplasmosis has heen recegnised: both 2s a neonatal infection ard as an pequared infection im
chilliiren and adults, Congenital tovoplasmasis 1 penerally faal and lesions are widespread, haviag a special predilectim for the
develipinp trervus sysiom of the fretus
The varsous lestons found i acquired tosoplosmosis may be grooped = fillers.
(11 Cerehroymimg]. Chorscterised by ercephalomyehils, hydmcephalus, calcificaron of corebral hesboms chiefly found n
infams sl children
Eves, Focal chotiorefinilis [pigment ringnd scark rear madula; anterod uyeans cegastnally
121 Fxamplunrc, Fewver wilh pencralised lymphadensie 15hms divenser, ousd Berwecn the apes of 5and 15 vears The
paraiie shows a pecualiar affimaty for the posterior cervical lymph nodes.
i3} Skin (Evanthemaoush Meculopapular rash. resemhliig rashes of typhas fever: chielly found v adules
id} Lunge Inderstital pneumonia, resembling art Arypial virts PRewmnia
(51 Heers. Myocardits (pseudocyst i muscle Gilees),
{hi Liver and Spleen. Erlanged

(7§ Llreris Abaarlaon
Nove Congenatal infections are alwinys Ayl Acyures] imnlecrions mm fhe other hand are wseally asymplinmats, ocoar-
nag in mdults as lakent infections and detected by laboralory. tests
Immunnlogy. Both cellular anl husiwiral mmmunity develop after pfiecton. Homoral ontibodies which develop in Tosaphisima
inbectivn are demnisirabzd by sanos serubogical tests (vide anfra). O the mmmimaghobling hoth 15 and TeM-are present. Ighl
antinidy can be demanstrated by smmaneflinrescence test and its presence i pewbom indscates congenital infection: Sernlagical
tests are nasl helpil wien they are negative or when @ nsimg iiife can-be demonstrated, lence peosamples of Rleod al 33 weeks

pterynd are 1o be cxamened

« Faman, V. ard Cobley, Fredrick, € (19721 Ulteastructurnl shady of penelralaon of macrophages by Tivephasma pondi
Thans, R Soc. Trop, Med, & Hug., 66, T81-82
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- | Flud
wnil Cerebospini
Changes i Blood anm phcyles and Mot

vhés bn Enamy eq i

L, 1
y Jealiite Mo (o Iym
Blowed. Lewciigybisds Dabsid 12000 per mm” ol hlood) Relabive i
wwredst of eonapnpliils fabogs 20 P cent s been obwerved .
: ” i AN T AT
€5 F In menmgocencephilites ¢osies, e coliar is yellow, [prkean o TS
! eur 1 Wi vl
Mad uf Infuction (Transmission). Humin fosiphismisis misy ovear | The crariini &
¥ sl il Ll i X .
U Cemigenitad Foctos s infiected i wtero through the ransplacental n -Ll o 1-""']' mnths- ol prresnany results cllbwey 1
mther wha may nol <how any symploms of the disease. Infection oecurring |nm~ Feturs 1 free o any sien of the (g,
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reveloped for detection of serum antibody 1o ndcyst wntigen hut are nod ysed
L. parvam antigen in Tagces by using moneclonal
Taeves and baopsy mieriid
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daring the eatly muonthe (e 2-6 months) ol hie, il
M -compromised [osts, lve beop desciribe),

Latent pulmonary mlections (interstig n
Wild animals have been reporied. The e

e, () pregy
k. They have
nAheir cenine

(1]
diiumncter and spherical in shupe, There ane

SEoail (o) oyst Trophozoites mye
small iubular ex pansion kiwown i filopodia,

But with a few tlapodia, The nucleus in ihe
Mape between trophaeoie amd exstic stages. A Ml fe

E1gh infecive young traphozaiies in each vt and hus

i -5

Pickensic, iy PR, maliogsh ki i ]
(b} sparmdie MCEmacyslogis in b o debilitited i,

! 15=
s chifdre

n and adile, L,
TITHONIAT i

VIR appimently sy
i Ol TR Imss g

by mean and mn = _—
el anfection {mm dog e gther d.fn:.?m“ of Iahovatony, domeigic quq

SC animials 1 WAm i CUnsidered



136 PARASITOLOGY

AP AT TR bR il vl it ey
] i

A I 1or imle T & ol Weistipy, o ALY,
aviic e amnportant than meer o emd Cenerilly, P oae o tlh T | -

. ) I % LA a7 5e Wl o [} ' ] |
[ LTTEE TS F =o' | il inke 0 JRANRIE
kb I RS 1 LLILLLIRL AN | ey wath i 1AL ol Pinitniniage || i

Presnds et 3l domesaes el i i

FETIE T 11 P TR T Wl i
sl Fadi
[RULILE |

i
i / b LT TR PR
The commmion preserntiing syanpine ol ' g ECTTOERE R s (e ey sl | il
ity and ol Tefn smieaned the dieise coses sbeadliool the paticnl Dadnigalbnm

Indiet Bsijtl v
|“|"|'r||" | TTELE e |1 ‘1I ¥ s

T T TR TS

y sl sleina
s ATUDS v b oeogdrsrsnpel o idilinsas, sl pabiabaint ey, il
Wi et jop p ool ol ppernbtnioad the pemin The il
il §

it avelies o anpbete Bebe wvcle oot ksowm Dol geeesomalsly e somlar i tha B Py becomi eim yyug i

vyslin IIH:' e Ieieomimes exevstend amd sebepm, sgsenoeibes whilan 1L"|"W“LIII = I| g e e watlin the cys p
: T ¥ . sy, o amna " '
priwdinee el i Imaplwaeomies, wluiels are Rassi as adocystic bis "-I | I,Iu upn il dlse sl e IneE Dy st L
A i i ¥ L]

WHE NI By i 0 BS omoocsiee, splienical, cooscent shagesd o amochn e s bt on e e b pg,
eleaes e tmaplogodtes which wliale i cvehe ol medngahcitg el m i
Iiaploeinie il oysl e fommed o i absedi ol ilie plewtd] g fissie

S SR (TR T STRTTITH TEFT N TP TN T (o
Phiagmmisisz This gl By dlemmsisaraton of paesite m T TV TR (PSR PRI TR (TH I.II"-I:igli||l|l:|.‘|_'l'|:.:'III;:: i alsr s |.: et .|,[.
Fopsy specimen. The chst s staiied by Chivisa or et sl e g, [H1Ir|l|:‘ o i e Wikt
eyst BLISA tesi demmmsintes porasine s, Diagnisks ool be cuoifinisicd I-:.: l.'ll'l":l o -l-:r b bl R L
rrlmomaey. bl vt ol b Pubiiomary Tiection tests iidicate reduction i vilal T HTS II.}| :lll g= ||m-;|._.-|..|-.| WS e
THAE I3 8 sewsative sereening e, Histsputhobogical examination of lung Tngajimy m.:lql.‘.nu wlui b e
alvienl are inlilrated wih A e el wind [rlasima gells, e Prcinmcysdfa Creeinis aramsms dne o o
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Subelass : PIROFLASMIA Lovine 1961
Order : PIROPLASMIDA Wenyon 1926
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Gienus BABESIA Vie

Victor Habes, Romiining Bbalewgtict, Vst ideniified the AT
Wi gaven o Babesi due gt Frear-shigsad st
anenher nane ol he disege,

Ciengraphical distribtion: Since (947 hnnin indec
Mot Ireland, Seotlamsd, France, 1155k,
Stthern il Weatem 1154,

Hizbvitai:
peuhiben,
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e ustkatly deseribied from e e g
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Bodivergens proddisce seviere anmil Taal (M

IMgzinsis: This iy b e
aamned with any Romum sk

e uisplegie i person
peesl i any patient with a fever and possibile Tistony of ok bate Fupmsinatis of s bl 1
; staiws Ay reveal the poraste simalatiog 2 gl gperam engs woithout amy pepmentaten | hagm
is meae 1"}' 1FA 1ew, vl dhamster ) o ililioar nd PCH anetlsl. POR abetects the Mabiesia antigen witlion 24 hosr
Life eyele: Twn lurts are reepaired o complete the Tife cyele dprmeipal Tost is the tick and secondary Toer is human heng
Adter the bate of Dvodid ek, the SEERes presenl i thwe salivary glund of tek are incculied into the senchrate and enter the
Bl stream 1o invade ervthrocyles. They transtoem i trophosites which sppear as nng fonn, reembling the nng tomm of P
falapursm, Thve trophozoites multsply sseamally by baskling ne form menoies. The released merzoiies infect new erytherey e
aml eyl i epeated. The ticks sre snteciad by mpestion of menwoites contming ervthocyies thoaph Teeding on s erebraes
Samie of the Inirierythnocytic meromites become isogametes tray bodics) ek s miestine and by fusion of two isogametes
proshuce 2y jeote amd Lier o beconwes kinete, Further dievelopment oecurs outside the pmtestine o vanets of tssues Through
schiirogimy, sporogiites pre devielinped whicls alver fow days, migrate oosalivary gland of teks The Spasrodoates are inpcted o
new hist by bite, through salivan of infected icks, The sithivary gl nd ovary are mst sportant Tor Transmissmn
Treatment: Clindumycin with oral quinine and aloviepeonse with aathromyein have been lund effective aganst Babesious
Humn B, eeiceess inlection appenrs to be sell-limiting, deserves only sympiomatic reatment



CHAPTER IV

PHYLUM CILIOPHORA

Claks KINETOFEAGMINOPHOREA: Shibelavs  YESTIBULIFERIA
Order - TRICHOSTUMAT124; Suborder - TRICHOSTUMATINA

The bosby ol the pamsre 15 covered with cilis fhairelike processes) Thene are fwn 11:1_1rl|'.|h|:-|i,'|l._:||.','|.||}' alistanet nogles,
The shope of the body is defined by o cell membring,

Genus BALANTIDIUM

Thw specics pathooenic o man is Belarielin voli,

Balantidinm coli (Molmsten, 15T Steln, 1862

The parasite consdng dvsentery in mmn (ciliate disentery or balantidiisi.

Geographical Distribution. World-wide.
Habitat. It is the largest protozoal paradité inhabiting e Targe fntestine of man, It is also found in pigs and
monkeys. The pig is the common reservoir of infection but the parasite i= harmiless to this host.
2 Muorphology. The parasite exisis in 1wo slipes
(Fig. 101}
1. Trophoaoite Stage: Found in dysenterie stonls.
_ 2 Eneysted Siage: Found in chronic cases and ar-
riers,
: Tr::lruu:mml_ In shoape, 11 is an oval baody. The siee
is “.ﬂabh:' the averape Mmedsuremend being &0 1 T
pm in hngh anid 40 1050 wm in breadth. The frady is
covered wuhnd::F_p:at: pellicle showing longitodinal
striztions, The vilia are shor and delicote and are of
uniform fengih bt those that line the mruth pan ap-
pear 10 be Jonger and are called “adoral cilia®, Un-

dermeath the pellicle s o thin layer of cjeqar ectoplasm
The: baouky is r_'na:n.]:.- composed of granulyr :n:luplml

Fig. 101 — Merpbology af Balmaidium sol (oL amer e IE shugted 5 SoEA (e
A trapiweoiie siape: B cystic sage. Iﬂdmg 1 ARty If-.'_!:'f-t.l-r!um;-:l urmj“mi“ﬂ‘;";ﬂﬂ
SFICE
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Lim 4 i poisferiog el 1

fumnel shaped gullet (v iy | extending up v onesthard of the Body, Thire s ooy estin

a permanent anus cilled the Cvepvee. The intemal strucire consists of this fallowmg

fok T i len: & |ppies I‘i|'=1|1k"--*~|lil|l-\.‘|| maonmckens sinied in i riicdlbe ol thie oy and 2 srnall rond (cmo
musclens Jyang i the enncavily of the micronucleos
(b Toen contractsle vacuoles: vrie néar the middle of the body and the ther uf the postenon e :
teh Many food viscuales consisting of debrs from hose's sut-content and abcastonally Usste debns, RO amd
WR.OC
Cvsr, 10ss shighvly smaller than the trophic: form, measuring S0 o A0 pm in dinmeter, The cyvtoplasm 1s :«'”“”'_l-'r
e contaims the macronuclens, the micronuelens and a refraciile hindy, The eomiraciile vaenoales Ay renenn achve
for same time during encystment. The eyst is surounded by a thick transparent double-layered wall,

Cultivation, B, coff can be prown in the samie medium as E. hisrodviica,

Life Cyele and Method of Reproduction

Nove the follenitirg !
8. vodi passes s life eyele in two stages. but in one host enly (Fig. 1021,
Fig —The natural host. Mg — Rare and incidental host,
Cyst=The mlective stage of the parasiie.
Portal of Entry—Mouth, by ingestion,
Transmission occurs from pig 1o pig. pig 1o man, man o mi and man o pig.

The cyst when inpested, Iberates trophosoites in the Turge intestine and from cach cyst 2 single aindividual 1y
formed, The trophozoite may remain in the lumen or enter into the submucous coat of the large intesting, where il

Fip. 102 —Life cvele of S faiintih s T
idbmdifesd alier IIrIIm|1|'r

pie and man,
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rractlnntes are produced amd by
grows amd pnltiphies by Bisary tramsverse (ssion. With each. division twio ‘I""'Fm':lr:::“'::: :IN “I““ fwr, then the
:||1|.'|.'1_"'-"'-.|'-|." divisioms, Tnrge nimbers of sophosoiies are formecl. First the ansmonue ""_ i]di'l-'nlllﬂ e Fon the
s b, o Gy ilie body s Pt e Ty e dransverse partition, The -.j.:lllg.hhr r.-"| - |]'|I.,'.h|-1'|'11' whereas the
st ki retaoms ke L'-_'.-l:u-..muw il the origainal parasite bot recomsinacts the postenon I-H. .L. il '.11 1;;4.-111]& il
v formed o the: postenioremd develops s own cvtostome and other .:‘~1rll'|.'EI.ll'l."-'~- Ir"'JIH HN U |"F : Q.-.:;MIHL.
rnlapheation, thee rophesone ondergoes encvstment particularty when it finds conditions unsuitable £ ¢
YA E [T s ;
Cenfugetion. Daring this process, the twa troplreaites are enclosed in g oyst An exchange of nuclear matenals
aceis, altier whiely the el ichagls sepraie.

Pathogenicity, Mo or Inveciion, The pig serves as the usual souree of infection o man, 1"1:rw:;1.- himnl:}im

. X o TR s cllecie i
secupitional contact with these animals are this linble 1o contract the miection. Transniission is elfect throwieh the:
ngestwn o foad contmminated by cysis obisined cither from the Feces af g o mEan,

Parrionasi: The parisite thrives mnainly on starchy food found in abundance in pig’s intestine, Hoare stated tha
in the presence-uf abwndam starchy foed, the parasite does ot invade the epithelial cells of the miestine, This. prob.

ABly explams its harerlessaess in the pig. The searcity of starchy foud in the human bowel als explains the rurily of
balimtschial infecton in man,

Lisis, This consists of uleertion of the colon, indistinguishable from amoebic uléers, The
establishedd until the specific parsite has been detceted in the tissues, The nec
the mucous sl sub-mucous coat and i times mity even exiond fo
tervide the hver,

diagnosis canngl be
rolic process generally extends through
the muscular coat. The parasite is not knew o

The chnieal ssanifestption associated with this purasitic infection is ¢hara

_ cterised by the passage of Blosd and
micus i e stonl. The condition is afebrile.

Diagnosis, Clinically balantidial dysentery cannat be differentinte
diagnosed by o micrascopical examination of the stonl
techmigue for siool examingtion is the NG 15

Treatment. Tetracyeline (S0 n
skazole (750
[ TTLE

d from wiher forms of dysentery, It can only be
showing the presence of the irophozoites of B ool The
for the other intestingl protozaa,
1. four times daily for 10 davs) has been fou;

| : : d 1o be an effective remedy. Metron-
mg. three times daily for 5 days) & Tedoguimol {650 mg. three 1

mes daily fior 20 days) are alternative

Prophylaxis. This consists of prodection

against contamination of food and drink with faec
B. eoli either of 2 pig or of man,

B5 Ccomtaining cysis ol



CHAPTER ¥

PHYLUM MICROSPORA

ORA Sprague 1977
Class MICROSPOREA  Order MICROSPORIDA Bal -

Klhicrosporidim belongs 1 the phybumn Micispora, Seven genem (Eneroeytogoon, Fncephaliiagomm, - Moseri, Plostoplir,
Thelohanea, Trachipheistophora amd Vidaforma have beim repored s cass the disgha micrspsmndiosis, pariculasly in AHES
peusenls and somre senern Can et immapscenpetent iman in privileged sites OVida o comend. Enfernvieor bieremsd
Eaceplalifconn irfeshmaliv frequemly vdect impestinal cclis cansing chamie diambea, abslomaal erampe, maasei. nalabs-
rwn i ATES patienis. Microsposidia ae minate sreccklular sbhizane agracellalir spore-forming probieoa

Lile cyele has o beeiy (ully worked ot They lave vooanges of developmendt inside o host™s cell ior schosgony: asd (1)
SPOTOENY

The size of spore tovhich i ibe mfective slaged vanmes vl species und waaally fess than 10 am in fength. It rarely cases the
diseise niicrospenidoss i mmisnocdamdten person aned it is polential oppocinistic paiogen in patkent with AIDS, Microsporsiz
can csise periskent diarrhoes, invalvement of eyes. masches, hiyver, centeal mervaus sysee e el iy

Erternvtnzaon hienenas: Sivce. 1985 several haman enses e been reparied. The udfection s acquired by ingession ol spore
e b |I|E.,.- srteatine. chee i High inemcelilsr pressure, extrdes podar tobe throngh which sporoplzsm fiabcerive ezl ) s
passed and penelnies e earemcybes: Suceessive oypches af ey Fdlowed by sparnpony ovour b sevenl s puses ane pri-
duded, These spores infect orher velbs

The spore i avil or eylindrieal in shape aid mesxses (05 o by 4 g in arzie Dwaving thick nlpul:1:-1n;-r:r¢-.1 1_.-n1l. Within the
evtoplasm spore poasesses o dubed pobir-take, Sporecis pasasd wit e fneces: 10 cosas wlesting] nuicrspandioss i AIDS
p::ti:'nl'- i e rakes i isicehoed, o, mmorodia, abddoemmal paan e,

Doiagisis i done by delection of spore by elecimn micrmeopic o by Highl microscapic examination of snall wlestinal biopsy
praterial, Eetection of spere skl in duinkesal and Ejamnnl comients, wler appooprisse saining, s ol helpfulin Sog s of
isease. Tmisimadingnesis by eitber indireo) mmumslluntescen amibody test or aesten) bt techisigue 15 st sensilive dizgmins.
Lig 1ea8, Mo eifective trestmicnt s been developed, ngaimst gl TR

Enterseytozmen ficllmm mfection sun cause disease. imvelving comen thertoeonjunctivitizl, lng, kidney, muscle (mygsiisk
liver, peritmseum { peeltonitish hul mol gostromtestinal disease m patients Witk AIDE.

Encephlitazonn camfcali: 1 does noe cause eperpathy as it lies within parasioploms vacole. Cases with neurelogical
disarder, tver disorder and peritonenl involvement in paticnts with ANDE hnve heen reporisl

Encepifardliniren it timalin af Seperteta ety The name itsell suggests os ':|'-“"'.-'q'-"'l"""'H'rEI "‘:'iihi“ P“"'_“!"’I*"“‘“:'-‘: Wi
ol whibch is sephied: 11invadss srestial villi causing prersisient L:Ii:'nrrhu,:u. gl blalchey, hl:lli.‘:ﬁ Causing inkerstitial n:phnll::-'l_‘h:
spores ane shed i urine. Albendniode i dorse of X g v daily Tor four weeks ond Tumagillion are effective drugs agains
encephalitosmn infucrion,
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HELMINTHOLOGY




SECTION Ii

TR . I NS ST JE——

The helminthic parsites are milticefular, bilaieraly ssmmetcal animabs av o diee ge Bgers dgloliati
metazon). The helminths of smporesee W haman beings are davided Tl DV PR 4 R R sy B Tol b b

peculiaries.
LA
Phiydum FLATYEIEL SN THIES Ty bupn SEAIATEEED REIHTEIT
TS Ceshnben & Tremataiki| 10 b Memiateidag
Flattessd, leaf-like op ape-hike i segnsenied T lenpaeisl, codimlos al, amvegnscnieil Dakies
Mustly hermnphicodite tsomaccionsg Spaps dgirale [ill minsg
l"l-tﬂ'lu'll-'lll-ﬂ-r_'-' cnmal meiplele or erdiely I"“""“'-I.-' Adimertiry canad Vinepdete
Bady epvity absent, by cavily girisanh
Tabde shawing the differences hetween Cestodes, Tremudoles aned Neotares
Cramme TrEmatum _ N b
Elll'ﬂll"':': TﬂPﬂ"'llllhf.. ‘-l;'F.IIHHIEI:f. Lonl-like; 1] T TR |'_[|||;|p;|h|_'|l_ |_'}||||||rp| al, s e el
Srren Mol mepariee, 1o, Mot sgpole (nnmpscanis b e Sepsiade Dol p
bermuaphradile {maeaecions) Sehistrumnes whech are diccia
“Hewud" Enii: Swckers, afien with losks, Stickers, ms hoiks, Mivanckers, oo Dok e e |1 ey dapd
barconll cagranly in soie e
Afemgititey Camal: | Abuent, Present il wieomsplete no Gaiis Present sl cimmjibele, amis presenl
By Oy Abhsem Al (LT |

CHAPTER VI

PHYLUM PLATYHELMINTHES

lass CESTOIEA: Subllaks CESTUDA
Uinder | Psendophylliden: Omder 1) Cyvulophylide:
LGeneral Charachers of Cestodes

I. The majority of cestodes are long, segmented and Lipe-]
dorsoventrally, .

1. Sizes vary from a few millimetres to severs] melres.

ike, bence ¢alled lupeworms. They are Maticned

143
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1 Adul worms are found i the itestinal Ganil of man amd aomal
£ I | 3 which sered s o '
. “Hewl™ is provided with suckers (slit-like or cup-Tike ) and sonetimes ith frwoks k » b R

altachiment,

5. There are three rezions in an adult worm: Giva “head scoles s, (i a “meck

and (4001 a sireflia Lo bindy

trunh ) comsisting of a series of segnwents (progloitides),
£, Benes are ot sepanile, 1e., each individual woerms s o hermaphnsdine.

7, Bisdy cavity 1% absen
8. Alimentary canal is entirely absent,
%, Exeretory amd nervous syslems are present.

10 Reproductive svstens is highly developed and complete in each segment. Aceopdmg 10 the maturity of repr.
dustive organs three types of segments of the strobila can be recognised brom the fromt Backwands:

Bromentvere: Male and female ongans o differentinted

Mierere: Mlale and tfemabe orgins have become differest ated (malé organs appear figsth,
Grevied: Uten are Tilled with eggs'tother organs arrophied or disappesiced)

Reproductive System (Fie. 103

Femare GeENITAL Systess. This Hes on the ventral sur-
face of ench =egment and comprises the following:

e} Cheae Tt may be <inple or paired. I is geoally a
bilobed organ Iying behimd the equatorial plane of cach
segmeenl 1 discharpges ova oo a minste duct, the ovidogt,
which connects the spermatic duct wath the oty pe.

{11} Virgda: This extends from the genitnl pore 1o the
odyvpe and is meani for the enieance of sperms. It comains
an ais inner end, on elongated chamber. the sewmmrd revep-
feecle for the storage of sperms, followed by o constricted
tubule. the spermanic duct.

{iil) Lirerns, This is a sieaight fube which arises from
the outype and when gravid, becomes filled with eges. Tt
miay: be-open as in Pseudophylliden, or it may remain as o
blind sac. as in Cyclophylidea,

(v b Oirvpee, 108 5 chamber wehere the ovim is ferfilised
and all the components of the egg are collected. 11 is situ-
aled posteriorly in the middie of each sepment,

{v) Vitelline Glends. They moy remain as a single mass

Wasa afiprentia Utarus

Wis defarens _L\\ l
il -

Teslos

Cirmis 53¢

Clrrus

Seminal recepiatio Wilellaria

CHilypa

Mhghlis” gtand

Fig. 103 —Reproductive sysiem of cestades,
A Cyelophy Nidean cestisle

Iving behind the ovary, as in Cyelophylliden, or scanered throughous the segment, as in Pﬂﬂﬂﬁmhyllidfﬂ.
(i Meldis' Gloand (“Shell Glands™). I is a very small organ surrounding the adtype. 1t s composed of many

unicelfular glands which open separately into the odtype.

Marp Gunimar Sysvest. This lies on the dursal surface of each segpment and mawres bofore the female penital

system. It comprises of the following:

(o Testes. These are uspally multiple tollicles. except in Hymenolepis and are
chyma, They are connecled by minute lubes ( Virsa efferemsia) with the vas deferens.
1113 Was Defevens. This is a thick, usually convoluled wbe. It begins in the centre of .
_phyﬂi:itu. passes 1o the Tateral margin (o open in the zenital atrivm i the common genital po
it may be enlarged for the storage of sperms, the semingd vesivle, In Pseudophyllides, iy

lutest 1obe 1o open in the common gemtal pore,

(i Chrees Senc, A soc ot the end of vis deferens coniining a coile
{penis). The cires and vagina open inta & commuoh cup-shaped chambe
border. as in Cyclophyllidea or on the mid-vemtral surface, as in P-_,.:Hdﬂl:,h}.]h'd;_.a

seattered throughout the paren-

b segment and in Cyclo-
rel At its commensceme
ascemds upwards as a convie

d-up musculir organ which i called cirmss
Ficommon genital pore) either on the Jateral
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Framsasammin, This iakos place between the sepments, ot ouy be a sel lembmatiom or o cross fertilivatuon between
“‘I-'.'“'i-"l“"" l't Illh.' ol Wi |"|h'i.'-| WA

[ inomswsy i s The eey are oo 1 e ity ji whare ey e sirroengled s jllﬂl'.'-. LIV QTS

L] " - & g 1 1
Il "‘Liul'.'l.lhf" Hidlean weslidies, the LR LT tiliteel saind bicis li *\.1I:!,‘||.' RO T Ihe U R ligrn st L], dhowes ot
ot an by, The membrine covering the embevios Cwliach iy Dommed ousiced has o cofared epeihelinm

T Uy clophiy liddean cestoes, the e 10 T s nob opereulited and Tas v covernmges, The viler corer is called
Che e shwedband the inner sne surrommding the embrvo i called the embrophone
The eep, whien Gest L, contams an ermbhryve whiel e o colited epathebivm Volh matnal  pockieti o i
The formed embirve s a sivhooked (hexacanth sphere, called peosphend. The
space between thie eibrvophone and the wpat-shell i Lekesop by the yolk maneral
B some cases, the epe-shel] s 5o thin that it is lst Befone the ey teaches the
exterior wlong with the feces, In such cases, the crbhryopiame bevomes thick and
radially stroated fuor the proteciom o the contamed embrvao, as in Taenia,

Lagval DEviLoesast, Twa tvpes of development are seen (see also p. 151

I Psevdophyilidea — Solid Lieval forms, knows as peocercond and plerocer-
ikl Dwnisfhen Ermtiyaghorn

In Cyelophyllidea— Larval forms are teansformed into bladders (hladder-worm,  Fi 184 —Fgp of 2 Cyclophylidean
) cesfode of e Tumily Taeniide,

Termy Used in the Description of the Tapeworm (Cestode)

Serobifir, The body or tak of the adult worm (some authors wse 8 Tor the entine worm — seolex, neck anmd hody b
Seofen. Commonly enlled “hemd™: comes the orgams of attschmem or suckers.
“Week . The region of growih behind e “himd ™,

Prevgfotricl, An individual segment comprising the compiele unit of o tapeworm. According to its sexual maturity,
a segnenl may be immature (reproductive ergans nob differeminied). mature {reproductive orgains appeancd) or grivid
fterus filled with cgpsy.

Riigrellum. A beak-like projection on the “head”™ which carries hooklets in the armed species. I may remain
wvaginated between the suckers, The rostellar hooklets have characleristic shape i each Family.

(hecesphere. Aosis-hooked thexacanth) embryo inside the epg.
Enihrvaphore, The enveloping membrane surmounding the oncosphere,
Epg-shell. The outer membrane enclosing the oncosphere with the embryophore and containing the yolk materials.

Cysticerces. [t s the resting stage ol e larva in the mtermediale host where it develops imo a “bladder-worm™ 1)
consists of a hollow vesicle with the invaginated scolex on its wall antd a central eavity. contmining 2 little Auid.

Cysticercoid. A small bladder comaining the invaginated “head™ proximally aml o solid, elongated portion 15 &
candal appendage.

Coemprus. A darval siage in the form of “bladder-worm™ containing many invaginated seolices,
Myvdatid Cvar, The tarval siage of the genus Echinococeys.
Caraeielivnn: A ciliated oneosphere of Diphyllobothrium,

Provercoid. The Tiest larval stage of Diphyllobothnum found in Cyclops. It is a spindle-like solid body with
cephalic mvagination and o cawdal spherical appendage (cercomer) contsining embrvonal hooklets,
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Plerocercond. The second larval stage of Diphyllubothnum. The candal appeodags o ’ ! Thy

“head™ 15 mvaginated i the "peck”
Spargamnnr. Applied o plerocercoid Farva infecting man
Spargamenis. Means mfection by sparganum.

Classification of Cestodes Infecting Man

{A) Accarding to Habitat

b Psevimgmvoomieas Cestopes: Pessessing Talse o shi-like graoves L.fmrhrm,'.
i1 ADULT WORMS IN INTESTINE
Cherars Dupssvisofoinmnst: B3, farenn s tape wonmi L
(2 LARVAL STAGES {PLEROCERCOID TN MAN
1:ii| .".'Ir-wr_n._-mrarm EITaaFIA RS,
iy Spargaiamn puvdifern.

11, Cvor eyt nmess Cestones: Possessing cup-like and roumd suckers ey efiatnrler].

(1 ADULT WORMS N INTESTINE
1 Genus Taenia: T sagieta (heel tpeworm), 1 aofium (pork tapesurml,
ik Genus !I:,.-m&n:sl.:pi-.. H. e | dwnrt tapewormd, AL dimineeke (50 EEpCivarm
tan) Grenns Dapylidium; B, cqwetmn {dowble-pored dog tapesarm).

ixr LARVAL STAGES IN MAN

(1) Genis Echinocoocus: Hydotid vl of E. groendasus dog tapeworm), & mulsilecntars,
far) Genus Taenio: Cvsticerces cellidasae of T solium
(it Gienus Multiceps: Coenunies ceretralis of M. oamaltiveps, Coennrus glanteeatns of M, plomerains and Coemirn
sertialen of M Serirlis

(B Systematic Classilication
Gk Speries Defimitive Hot Intermpdiare Her Srape foorvecd v Mun
ket | PSEUDOPHY LLIDEA - Svprsraany BOTHRIGCEPHALOIDEA. Faany DIFHYLLOBOTHRIIDAE
TP LT TE Jaturm S FTT TR AT Cyclops and Fish Aslul worm
SERAE TR 4 At Dyt Tt Fring. Snuke. Man Larval suge
& profiferam

Okbes 11 CYCLOPHYLLIDEA: Stmmsny TAENIIDEA, Favny TAENIDAE

TAENIA T s giniain Mun Cow Adult worm
T i dnn Pap, Man Alulr, farval
sage oxcastonilly
S TICTFS M anlfceps Dhrg Sheep, Goad, Callle, Larval skape
Man
PR IU R R R E. pramilani D, Wld. Janknl sheep: Cug I r
% <Catile. Pig, aape
E-imulvilsenbris P, Diippgis, Daog, Wald J—'ir:ll.lpmnum, 1ui|:dn t:-l'n'-:: anu
vale, han

Ckimd 1 CYCLOPHYLLIEEA Sy TAENKHDEA, Faumy HYMENOLEPIHDAE

WM SR B st Man, Rat Nat reyuired Aduit and larval
T ilimiimn Kaz i Man| e S iz
Far fiey At wasgm

ey I CYCLOPHYLLIDEA. Soisnnasiy TAERWBEA, Fuinis DILEMDIDAE

Py L {Y vaerengen Fhag . i MBing
B flea bl w i
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Dilferenees hetween s Paoudoghs lidean Costode and o 8 vebiphn lideas otodi

E e e R T 7

FUb b 1 i s i

gl aiFrin I
EiwEinin | Lsinnn

sl B 3wl like Jivmine w4 cnp hike sim ket
Lleeris Muw vt g, Khe coneisltied uerme e Beami g may v ey ol e presnl
asaunmes ghe ot il 1 fwekle
Degrme Porge Fresent el
Cismanens Gicartald Py Nenbtak, m tbs mshklle line Lateral
Lo Ddpeaculibed, give e W viliated Trvic Me nipercidubed, divnot give frse b celiated Larsis

Order | PSEUDOPHYLLIDEA

superfamily BOTHRIOCEPHALOIDEA : Family DIPHYLLOBOTHRIIDAE
Genus DIPHYLLOBOTHRIUM

General Characters of Pseadophyllidean Cestodes

Lasge wormis consisting of a long chain of segments.
“Head™ has in place of Suckers two shit-like sucking grooves called bathri,
Vitelline glands are seatiered widely in the parenchyma and consist of ARy acin.

Genital pores are on the venral surfuce of the segmenit and not marginal. There are three genitil orifices in

eich segment, one male orifice (the opening of vas deferens) and twe female onifices ithe openings of the
vagim wind the wlers),

T

Uterus opens 1 the exterior through which epas come out,

Eggs are opercolated and can develop only in water, They are immature when oviposited, The oncasphere
gives nise to ciliated embryo,

7. Larval development proceeds in two intermediate hosts. The first farval stage 15 called provercoid and the
second Tarval stage is called plerocercaid.

Drphyilobothrinm latim (Linnaeus, 1758) Lihe, 1910

o NWemey: The fish ipewirm the broad wpewarm (Russian].
Guographical Distribution. Central Furope, America, Ja

pan and Central Africa, It has niot yet been reported from
India,

Hahbitat, Adubi worm lives inthe small intestine { Heumpol man: alsa indog, can,

Morphoelogy. The adult worm is yellowish-grey in colour with dark cenral markings caused by the cgg.filled
uterus. 1 measures 3 w10 metres in length, The individoal worm ity hive fora period of § w 13 Yeurs.
The sealex ("head”} is elongated and spoon-shaped and measures 2 1o 3 mm in length by | mm in breadih, It besirs

lwar shit-like grooves (bothria) sitsated on the dorsal and ventral surfices respectively. There are no rosieltum and no
hook bets.

fox aind ather fish-cating mammals.

The “neck™ is thin and unsegmented and is much lomger than the “head™.

Praglottides (Segments). These are 3,000 10 4,000 in number. The sepments are greater in breadth
A maiure segment measures 2 o4 mm in kength by 1010 20 mm in breadth and :
female reproductive organs. The terminal segments are apt 10 be shrunken and crply owing to the constant disch
of eggs through the uterine pore, Liter the dricd-up segments break off from the body, not singly but in chaine :m:: »
passed inthe bost’s Taeces, There are three penital pores comprising of the openings of vas deferens, v 5 and are
uterus., lying close w one another in that order from the front, on the ventral surface in the niddle +Iinzg::':lﬁljni
it e

. than in length.
15 practically filled with male and
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idd T : i '.'-..Ill ATl 00 10 P ol i
segment. The ovary s bilobed. The uterus i Lirpe and remains conled m the centre of ¢
rosette P HISj,

B, These are passed oul m thie bist's (seces i Farge nuribers. The Chisracteristivs of the "._":". i I o 1“ :
teb Chval and Brosn i coloar thile-stimed Vasdelemnns :'E."'ﬂ:' ;__—-. L ;..3:; 4
Lk Measures 7 jom in dengily by A5y an breadih | l\ i - /
fin Contains ahndant volk grantles and an Ui pmentedl '
LT

(v There is an inconspieunus opercalum as one end with 4
sl Knab gt the other end
1vd Broes nol Thet in sitursted solution of common suli.
The epzs are nol mlective 1o man,
Lovevai. Stacies. These e passed irst i water and then in the
respective imermediane hosts. There are three stages of
Lirval developmen,
IvF The firse-srease farveeis kmowi as cevagidinm which de-
velips i cag i waer,
Y The seevnmd-ateape fva s known. o Iropervoid-and §s Mehlis' gland Vasa eflerantia
Tound mside the cyclops, the first intermediaie o, Fig. 105 = The genitad system ol (8 Lt
) The thired-sterge farva s kivown as plesencercoi T and is found i 4 fresh-water fish, the second intermediate host,
Nowes A single epg pives rise o singhe Farvi,
Life Cyele. The worm passes s life cyele (Fig, 1) in one definitive host and two intermediate hasts,
BPefininive Hasis, Man, dug and cal: man s the opiimiam host. The adult worms are found in the small intestine
ftermediate Hosts. Aquatic animals, whese the Tarval stages are passed:

Creary

011 The FIRST STERMEDIATE HOST 8% 3 fresh- Waler cristacean: o eyelops ora diaptomus,
i) The SECUND INTERMEDIATE HOST is o fresh-water fish, pike; trowt, salmon, perch and other fish,

DeviELoesiest oF Eou v Warsr asn Lisiranos o a Coearmmus, The wperculated ezgs are Jiberaed thiough te
faeces of delinitive hosis in waler. A spherical cilinted embryo comtaining 3 pairs of hooklets, called eeIricidinmi.
develops within each egg-shell in the course of 1w 2 weeks. The mature coracidivm (40 1w 535 wm in diameter)
eheapes into the water and is imgested by a cyelops,

Larvar DiEversssiest Insing Cyvovors. Inside the intestine of cvclops, the coracidium loses jis cilia and the suppost-
s cubvical cells. e them peneirses through the imestioal wall and comes 1o rest inside its b sy cavily wherein aboul
3 weeks” nme it is ranstormed inte an elongmed solid body with a caudal spherical agpendage comaining the sis,
masy wseless Tiooks, knowi as prewereeid larva, The cyclops. contsining the dey eloping larvae (oot mone than twao are
present) B in its turn devoured by the second intermediate Tiost. a i resh-water fish,

Lawvar Deveoevent Tnsiie Fisi Tn the intesting of Gsh, the procercoid larva (550 jim i lengih) after freeing
usell, passes through the gut-wall and rests into the liver, museles or voluminous it in e mesentery and proceads 1
develop further. In 1o Yweeks, the proverceid larve changes into CEpargine™ o rleracereoid farv, It hus gow
lost w5 spherival cawdal appendage and there is a depression at the anterior end representing the withdrawn and
inveried “head™ of the future adult worm. The boady of the Tarva is white, somewha Mattened and marked by irecular
ursegmented wrinkles. The smaller bodies 6 mm in bengthy lie straight in the Mesh. bt the Jarge ¥ ey
bengthi remein bent and twisted:

Insbratmors ar Man asn DEve osenT o ADULT Wems, The plerocercaid larv is infer
hﬂ;:} rrdi|_1ml-__-,- :':-I:inlg. de:h ::g_ur sn?mku:g and :!Jl.cmr:.:m with ! hiuleal':ng of these insufficiently cooked £ s ipakaalhoy

1% LR, . I eI (PHEG ]S HLEh i { .1 1
-’“‘*imﬂ'?mul m:lrriw i i::m*: ;Hm ’n L::L; ﬁf&“ﬁ?ﬁﬁ;ﬁi;ﬁfﬁﬁ: ;,T“ i Adull worm and after having

: g - ; i Passed along with e Fapees, Th
excle is thus repested, ’

Pathogenicity,
lufvae,

riomes | X cmyon

Ve 10 man, It is not dest roniil

Musele of nufection. By impestion of itiperfectly cooked infectad fish OF F0e containing plerowercaid



PHYL LI PLATY HELBUNTHES CLASS CESTOHDEA 149

ADULT WORM OF
Diphytlobathrium latum
Hurman

§ :tnnunu;nuuinnai‘u?ﬂﬂﬂﬂiiﬂﬁé Rl segnie
OnEumplinn — =X _— - " S

ol infecied sk EJE. 1k
imenpeey Cobhad -

Cperculated
ooy

Znd intarmpdiaka hpst

Plesocarcosd

Larva in hieh flash

Escaping
coracidum

Comagusum
in wahar imgested

Oy cyclops

Peacecokd
larva caveloging

in body evity
of cyclops

Fig. 10— Life cyebe of Diphliofsitlivdair D,

The infection of L. Lateaw in man is known as diphnloleglriasis. The symiploms are gastrointestinal disturbances
and anaemia. In persons having 3 hereditary, or ractal tenclency D, damn infection precipitates Addisonian andemia
{macroeytic). There is an early cosinophilia,

Hothriscephalus anaemia. The Tollowing views are bedd

(15 The unsatursted falty acuds Bberated by £, fofow may -cadse inlerfenence with (he-intrinsic factor of Castle, piving rise tn
permicions Lype of anscmii i Wardbe angd Green, 194711
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{nd 1 has ey chen that £ ferrparat 0 B Lo sted oy Ui piiks A par af1He jo i Emim A e II_'::II_I_ i i i
0y amdtbus, may deprive the host of thes esential nutritional copanL. FauTLE TG R 'I'I ", cactiari
- Diugnosis. This is extablished by a micracopical examination of feces for the a0 erion ol O
Segpments passed with the facces muy be recosnived by the character of the urenss and | '
pores Many immunodisgnnstic teses have heen developed. i e
Treatment, Specific anthelmintic is praziguantel in 2 single dose of 10 mpkg. Miclos -
the muormimg followed by | gm after one hour was used for the treatment, in the past.
Prophylaxis. Preventive measures include the following:
1 Prevention of poliution of water: Efficient disposal of sewage. s
2. Persunal prophylaxis in endemic area; The fish should be conked lhk'“'“E-"_‘Il" h“"f”"’ e
S, Inendemic areas, the infection s maintained by dops and cats fed on the offals of fish. This practices showa s,
stopped,

[ — i
slle L byt

Grenns SPIROMETREA Miller, 1937

The term: sparganum was applied 1o plercerenid Tarvie of genus Sprromerea and the diteass parpanaas has beay Tegwirtay

from Southeast Asm and Japan, fess often from America and-Auseraba, Some cases bave abso beenreporied frorms Indiz Gy
Sparometra i ludes fdkwing spocies:

Spirometri mansont {Cobbold, 1882 Cases have heet reported mostly from the Far Eost. The adult worm has bees foyn
tn ihe intesting of dogy, cats and ol carmivorous snimals. The procercoid stage s passed in cvelops.and the plerocercod il
monspecsts of frog or snake. Man obains the infedion by swallowing the procercnid stage in the cyclnps alnng with dnirims
waer and plemcercoid stpe is passed in man which then furms the second intermeduate host. Man thus takes the place of 4 g
or snake. I man, the: plerocercoid larva has been found in the musclis

amongst the Chinese due 1o heir custom of applying split raw froogs is poultices to hand or eve snres, The larva mMirrates from te
frog into the nssues of the wound. Human infection cun also vecur by consumption of pork contaifing plerocercond lame
Dhagnosisid usually possible by Binpsy which revieitds typical worm structure, No drug therapy i effective and & xeisang of Pl
wherever situated is the tremtment of choice.

Spirometra proliferum (ljima, 1905, Cases have been seporcd mainly from Japan. Nothing is knawn about the adule e
of the parasite and s life cycle. The infection is probably obtained by eatin

andl sadbcutamenns tsues. Infection hus al Ty o

¥ g raw fish, The spargana oocur in lairies numbers jo the
subcutaneows tissues, muoscles wnd inlernal organs. In Bima's gase over 100EK

: were found i the left thigh. The SPArEANUm
Tound smside the eyt and offen proliferates giving rise 10 Supemumerary buds which eventually detch themssves and develos
i Barvie. Diiagnosis can be e hy biopsy which shows tvpical worm structure, Mo drug hiis been shown tn be beneficial 3
excrsion of parasite is the only effective restmenl.

Urder 1L CYCLOPHY LI DEA

superfamily TAENIOIDE! Eamily TAENTIDAF, HYNMEN( ILEPIDIDAF PILEPIDIDAE
General Characters of Cyclophyllidean Cestodes

1. Large or small worms consisting of chains of segmems,

2, "Head™ i -L|_'I.Iil-|.'.|l'i.'ll.1.' i optline with four L'“;I:'-rliil! royned stickers af . )
3. Vitelline glands are concenirmed o a single mass behing
1 the: avary near the posterior margin of each 2
4 The commaon genital pore is marginal, Le., on the Jatera side of each =
£ T_herc is nouterine opening for the exit of egps from S bt oo SeEment,
dl-:u_niu:_.rrallun or rupture of ripe sEgments, fy ﬁ:niitlﬂc, Dije i ":“-IIE- The CEES can only escape by the
main body and passed in the facces, PIELCRE fipe segments are detached from 1

. Eggs wre oot operculited and can thewe
detached from the sepmen;,

kop only in flye Itermediyie hiost.
L Larval developmen Procee

The oncosphers is never  giliygeg embryg They are fully embryonated wHe?
ds-in one iMermediale bt '
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Larval Deseluponent of Cyvchuphiy Hidvan Cestodes (Fig 107

T Cvmiweroomn, The et lrva o Solid wind only s proximal poren i seaoilar contaiming e Invag

M TP T Tt : e " fermedinfe Rl T
seolex. Such laeval developiment is chisecleristie of apewors which have mects as infermeduns ]

exceplimn 18 A oo, wherd the cysticercoid stage of Jarval development by passed ina sericbrate Tost, sither suan o
ral.

Chshcarcus Cyslicarcaid o Echinoroccud o Hysata

Fig. W7 = Luryval fornes of CyclophiyHidean cestides,

2. Cysnicercus (TRUE BLanoer-Woks) - The entire larva is transformed ino a bladder from which the scoles, or
“head™ of the future adult worm sprouts. Tt may be divided s follows:
{a) Crvsticercus proper. This consists of 4 bladder with one scalex. as in T, savinarg and T, sofinm. The scolex

remanns nvaginated within the ¢yt-wall and can be seen with the naked eyves as a milk-white spot about the
size of o pin-head,

iby Coennrns. A bladder with many scolices. as in the genus Multiceps.

(e Echinococens (Hydutid}. A badder which multiplies by budding and forms many daughter and grand-daugh-

ter hiadders, On the wall 'of these cysts, brood capsules are prociuced. inside which lie scolices. as-in E
Brantlsts.

Nese: Each scolex is capable of giving rise to one adult worm from larval cyis swallowed by the definitive host

Fagmly TAENIDAE: Genus TAENTA

FLre i Aneh G ] 782

Cominony Nemes: The beel 1apeworm: the unarmed tapeworm of man.

Geographical Distribution. World-wide. In India. it is particularly prevalem amongst Mohammedans but is o
generally Tound amongst Hindu community whe do not as a rule eat beef. |

Habitat. Adult worm lives in the small inestine fupper jejinum)

of man and moves against the perisialtic 2
ment in the host's intestine. A perisialie move
Muorphology. Adult Worm. 1t i white and semi-transparent: measurin ;
¥ ' £ 5 to 10 metres in lenet -
1 24 metres. . 1zth, but it may be up

The scoldex (“head™) measures | 1o 2 mm in diameter, is quadrate in R vt .
pigmented), The “head™ is not provided with any rostellum an Kot m&?ﬂﬁﬂl‘:&:ﬁ :lh:m IJIE.-II-' suckers (may be
the host's intestine, ' perstaline movement in

The “neck” is fairly long and narrow (abowt 0.5 mm in widthy: it is fragile

Prenglutticles (Segments), The number varies from 1000 10 2 000, i :
breadih. When relaxed, the terminal gravid sepment measures aboyt 2 ¢

fength of a gravid SEEMENT 15 3 1o d timies s,
man genital pore is situmed marginally near the posterior end of cach se

m in length by 0.5 emin breasdth, The

com-
gment and ahernages urceularly be

ween the
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The pravad wherus s st oF @ central bog g,

right and leb wmargims. The vaging s provided with a splincier mscke by s

nudinal stem with 15 10 Mb Biteral beanches o aaih side, fese o tam sub branch e ihg T . e
hetween. The gravnd segments are expelied sigly and may foree thesr wiiy throtgh Ine il spibiicter SR s
greal achiviy outside, The Tree gra i proghotid swhile craslmg ont ol the wnil ol
(Rupstny o el 190,
Fifi spmn ool the achinll worm as comsslerahie; i 1Y [ive for Lgswianchs ol [E1 e
B As ther is ne werine apening, the epes are lilsermed by the rapiens of npe
ol the eire mre s Ted lesaes:
i Spherical ol broswn e eodour (be strils,
(i Measure 3F rie 41 pom i digmcter.
i1 The thin, oler trusparent shell, when present, represents ihe nemnant of the yolk mass; 1 eauses the egeyy,
clump ogether.
vl The nner-embryophisie o broawn, thick=walled amd sadially sipzied.
vt Contains an oncosphere (14w 20 m in diameter) with 3 paies of hooklels,
(it Drowes mol Boat i saturmted solitjomn of comig sall,
Ivill Begsare resistaont and may remain viable for 8 weeks,
I Teleectve caly o canle.

,_-u-.r||-'|'.|l'- i Bl perannl kst

[Hore Foitdaches. The i ] [T T

Taenia solfum Linnoews, 1758

Crannpin Nenmies s The pork ippeworme the armsed apesoorm of man

Tz Fovde i escanbles the conventionnl Ggnmes ol the Sun, henee the mpme " silim "

Geographical Distribution. World-wide, The infzction s common amongst thise cating raw' oF insufficientty
conked “meashy™ pork. 10 s uncommaon in Jevwes and Mohammedans who ane not generally pork-eaters

Habitad. Adult wonm Jives in the small istestine (upper jejunumi of m.

Mlorphology, Ao Weess, Temeasures about 2 3 metres i lengih,

The scofec 17head” | measures | e diumeter dvbout the size of a pin-head), is elosbarkar in outhine wod has 3
circeilar suckers, The “head™ 55 - provided seith & rosaellsim armed with o double row of alternating barge und small
Rooklers. The rostellar booklets are shiped like daggers or Arabin poniands.

The "neck™ is short, measuring from 3 1o [0-mm in length

Prosglattides (Segments ), The total number 35 less than o thousand (R0 19 900 A gravid sepment measures 11 mm
by & mun. The common genital pore is marginak, thick-lipped amd i situated near the middle of the lateral margin v
cach sepment. alternating imegulirly between the right amd lefl margins. The vaginal opening 15 not puarded by 2
muscular sphincier, Tise pravid utenss consists of & median longitwdinal stem with S 10 10 vompound kateral branche
on each side, The gravid sepments ere expelled possively, in chains of 5 06 o1 fime, and: oot singly.

The worm has a fife s of a5 much as 25 wears, 2

Enos, The charucteristios are the siwne @5 those BoF T, sapiaaa. The cpps are infeciive 1o pig s well as o man

—

Aclult Warms il ¥ wrgimit sl T Kenliiom

a—
T T svalfaarn
Lasitarie S B mmetes 2 ¥ e
ST Do, yumlraie; withosl rosielbom o] ks haall
' : i Blobwalar,
wiichers may he pignenicil i p:u-u::::": :n-J.nllum amid hawiks,
Py ey arpiisi s | Seprenia g E El
Pey ! el B JHE] By MAX), Below LK
EATL wHw: Fxpedled singly amd mayx forse anal sphangler Fapelled :
UTTEI A Lateral heanches 15 4000 0m cacl) sigle) I.:.'r:nlwi.-ll:”inrl}. i cluips of & or b
Wl i dig hosrmipogie. theck sid |.‘||rl|||l_1':? ¥ tin BEk a el wsile,
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premetriie the ik wall with the asd of their lowks and sain entrance mig the partal vessels pemes "“-""'-r by vy,
Fmally seaching the systemic circulaton, Usually, they travel vie the portal sein and successisely rea .I .IIL i II.II“ ha
organs the liver, the right side of the heart, hangs. the ket side of the heart amd the systemic i -I|I I -“1; e
oncerpheres ane fillesed om from the circalating blood it the moscular ssues sohere He ““"”.1“ ¥l diy
amal imadero fonler development. The nuscles mg cormmenly sichected wne twose ol the tongue. ek, 'h""'l"-'ll i
ham e cardiie misele is also svolved, The amersphicnes Tise their Boeks on teaching their disstimarrn, ile celly
Hee: ceemtre are Bgquetied and imabout 8 davs after infection sach cosphiens farms an oval vesicle pramdually mncresn,
IR KEAC. containing o1 ishitiom, e Tirvi §he seodes o the Fotore = hend™ of Thie adolw orm i — referred s v e
et I8 tnkes Al &1 b ) tays [or the oneaspheres o metamorphose mto the cysHeerous 'q.l:il'r'_l.". Humian Beings o
tnlected theaugh the eating of widercosked heef comtmming the cysticench 1 meisly”” beelk, nside the ahimenion cany|
ab man. the scolen, (m coming ineomact with the bile. exvaginates tind anchors 1o the gut-wal Fby means ol il stichen,
and develops it an asdull wonm by grodogd sirobilisation, The worm groaws 1o sexual maturivy me 2t 3 months ang
Aty prwlucing epes which are in their wisn passed in e facces wlong with the gravid segments, thereby repeatiag
the oyele.

Lileeyele ol 7. serfivmn (Fig, 1090, The life oivd le is the sarie as deséribed for T, The intermedinte hiss i,
piiz, Human heimes are infecied through she sating of snderconked ok containing the eysticerct i measly™ park b

akeal D Grs R (T Seileirnine a1y T yolinnm

Cysticerces bavis, Thit is the larval stage of T. segbnare developing in the museles.of 2 cow or a baituls )
mewsures 5 v 10 mm in breadik by 3 104 mm in lenoth snd contains an wurmed scolex {head” of the adull wonn
inagimated at one side, Tt ean live for about 8 manths in the flesh of cattle and can anly develop funher when ingesied
by e, i i finigeve host Ceviiecon de Bovis does mesl occur i man

Crsticercus cellufozae (Fig, 1100 This is Al larval stage of T selison developing in the muscles of the pg A
maiuine Cyst i an opalescent ellipsoidal Body and messires B o 10 mm i width by S mim in fength. The bong ais al
the cyat Gies paralled with the muscle fibre. There is o derse milkowhie spolab the side, where the seoles, with ifs honks
o sackers remgnns invaginxiced. The ewvsr comdnins o Fuid scl o ol amd albuminous mstersal, I can bive for o
Homonths i the Nesh of pig and can only develop further when ngested by wian, os defiminy

Cvativereny relimlarae hus alse been fomnd i man (de fifrep)

Pathogenicity: of Tapeworms and Clinical Fealures { T st and T, seafining

Memnk. oF Inrecins, By ingestion of undercooked ment of the intermediate Tosts:

fab b T0serginnra — Beel, contmning Cyvativeman bovi,

thi In ¥ sealiien — Pork. containing Cysticerons ool

Adult worms while Tiving in the inlestine wstkilly G0 mol mive dse o any sympom, ::"-"L'E:":ilfll-‘la“jl'; they may b
responsible lor vague okdominal discomiore. chranic indigestion. anaemia and intestinad discrders, sueh as disrho
alternating with constipmtion. 1t is possible for the patient to detect the segments of the tapeworm in the faeces of o
his own hody or on his chothings,

Larval worms of 7. saginater are nos fosid in man but those of T solium may

Custicerons celinlosae. Man, oceasionally serving as the larval host of T sealiver, becomes infected in the same
wily as the pig. e, either by dnnking confaminsted water or by wting wncooked vegerables infecied with ecss
Besides this, a man harhouring the adult worm may mto-infeel hinsalf either duie 1o unclean and unhvoionic penuiﬂ
habats, or by o reversal of peristaliic movements of the inlestine wherehy the- gravid seaments are 1hrr-|1g'u.'n Hach oy 1h
stoiich, equivalent o the swallowing of thowsands of epgs. These Cysticeres ape asually found in tens of thogsands
Pt simetimes singly. They may develop in any organ ind the effect produced depends entire] o’ the: location of the
cysticerel i the bady. The disteibantion of these cysticerei is wsuatly in the subCutaneis Iis-‘,u:p; il piviiscleq cagHE
padpable or visible nodules but miy be found in the brain leading 1o epaleptic attcks The L‘F'rn:imi s u% e 111;1.'::
cus ce i leskdie et ikl Wy, I Ly be a!.ilr,‘lml"ﬂ:“]““il: ar ?!'_'l"mlﬂ-ﬂ'ﬂlmﬁl:_ i ures o cY

Meurocysticercosis is pow dingnosed by se
or MRT scan of brain, '

Crsficereny ecllilosoe in e eye is casily diagnosed by ¢ thalmoseopic exam . o
fibots u:r.;ap:-suia_ll-.m exagination of seolex can be \'lﬁun!im‘i T'E:'_o.- g [l.'mnl(,ill.::: "1:::I$lmls. chig E_r:u ihe abseme .I I
in the cowrse of S 10 6 years. ¥ come ealeifod and ool

i host,

occasionally be foumd,

rodiagnosis (ELISA test—more than 805 SERSilivity | CT scan of brait
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Diggnosis of Tapeworm Infection. This i< carmicd oul hg. an r..'mmilmlinn of st A.I: I'ir.:-t, o mirked eye eximing
fon of the specimen should b made for scpments which, if found, should be collected for future study of the Fc]f"ml
tish segments can easily be recognised againg the durk yellow mass of the Geces (Fig. T, It the
anthebmintic, the sample of facces moy be Soreened and examined macmoscopicilly For

apparatus. The wh
specimen is obiained afler an
| exarination af the siool for the epas of the adult worm s carried out by (i) o direct smear

the “head” (scolexk
A IO TSP ! ¢ . .
i of the sample of faeces, of i} a smear preparation made from the sample afier concentrating in one of the

preparall !
hvw density solutions.
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Fige FH=—{Crarererem celihine in phe's mascle,

Fig. 111 ="Tigewnrns cegments { L giganed nthi Faccal muss,

A perianal seab ( MIH swab) for the demonstrstion of eggs, ax in enterobiasis, may sometimes be helpful in the
dragrsses of T sagdvmi imbecEnm,

S ey Do, As the cegs of T aagéniu connot be differsntinted from those of T sedizn, finding of tapeworm
egps is ol no material help for 3 species diagnoss, The “head” and the gravid sepment, when ovailable. are the only
means i estabirching g species dimgmosis (Figs, TE2, 113, T 115 & 1)
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Fig, 114

Fig. 182=The wrmed sonles
el ™yl T e,
e ahe Bier gircplar suickors
il dvetelfi wath haklers
Fig, 13—l iiar ] seales
¥ fras “Eal ¥ wrgesani,
Mo o Bisar cogaler sockens
anil the ahsenes o pepsiellnm
il sk lels
Fig: 11— Ssroles of T oaolons.
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Mk cibar nweehods sasch as DINA prosse s osd POR Tonve beei developeal i Fonicl doual 1l AaiTereme s b ey vl e o
Tovoferoer d T veaginomited U Dieces

Dhwsmasrs i Crsin ercvests, Thas s bascad on the Follosyine:

G Bespey examinaiinon of o subotancenes odube continning cyvsliver

1 Roenteemogranes of skoll and sofl sssoes o oaiecks and taghs s may

fE ) O oseim ol b of affected oragms i~ aed bodetect calelmal oy=1e

s Jike. enhanwing lesion oF sowll hypedense lesion witl o bright cemral spif

fivh MRT scom ol briin s miose Relpiud b detection of vemtricolar oy stivereosis

{v Mbvelograply denmwomsisles spisal-cysticeren,

(vt Evsinogdilin may ovcar m the invisae sage. e

i) A posttive indireet baemapplulinaton test using antisen fom pge's cystiverel, TEA and ELESA tests are p
witlely vsed for deiechiva of pmibodics,
tvnnl Anbigen can be deiected meserumeand CSF by ELISA tesL.

tixd A history of itestisal enass often helps in the disgnosis,

Treatment of Tapeworm Infection. The drug of cive s praziguantel 8- 10 make as acsingle dose atler bat-
Tast) Tor the wreatment of T2aeelinme and 7 sogfnanie. T iselfective apninst adulr tpe wirm an a single dhse and i kills
exsierct in high dose (50-100 mgikefday in divided divses for one monitl), Other anthelmintic drsg, ellective in
expelling the wmbubl worm, i nichesamide (2 oy as nosingle dose in the moming m the empiy stomach ). For verchml
crsbcervnsy prasaguantel in o dese of S0 omgpdkgidey in three divided doses Torome mostl and albesdazole e dise
of 00 mig twice daily Tor 30 davs may be adnnnestered but excigion is the best-methind of treatment where e ibibe

Prophylaxis. The preventive measwies imnclhmde the Tollowing:

L Indivadual prophyiasis consists of avoldance of eating raw or underconked meat ol the intermédiate st

2. Adegrite meat inspection in the slaushierhouse,

3, Proper samtary eontrol of sewage disposal and elTective trestmient of infecied individual w prevint mfectios
o the anlermedinoge hiosts,

Dvoana tov the risk of acquiring 1.'].-:;11'{.'{'!-.':»;1'5 il .-..-:.Hn.r.-rl. eilleer ooy ask-infeetion, or frons others inleeed sk
ailult worm, care should be teken regurding persanal hygicne as well as the effective Trestment of all eases harbouriig
the adult worm,

Tacnia saginata ﬂ-""-f_”fm-' I warss discoveres i 1993 amd morphodogically identical 1o F sergerntenfon. 10 ks fotend i
Indunesia. Thailansd. Faiwan, Konea, Wlvammar-and Philippines. Intermedizie host is piz
i the Biver of pig. The scolex is Inrper. %

e — e ——

Gienus Muliceps inefudes shree speciss: AL smrficegs, My lmcroiie amd AL worialts. These
Ao btz sl odbrer caming anbinbls, Sheep, goutcathe, b amb otber echivonies aniniabs i
cimtfilarus dlarval shape b developa. Sonwtome i acts as im idernsedaabe Fos sl e
s e been fepoited moman Troan Uaploml, 1SA, Bl aimd Adrica

goveal caloificdd vy shivenc
perci o sl iy poddense kesion tnng o

Al Towagion of cysticerai is

Tspee Miar s aad naliinal parisie
naturad imietmedice hosts mowdieh
comdidacn i known 14 *oenarasis”, D

Muiriceps mufriceps (Leske, 17800 Hall, 1910
Syn, Tacnia multiceps Leske, 1780

Cranrearise Nerde: The gid s orme e 1he Sl AT

The pavasiie coesinge cerehrol CONUTANES 11 s

LR T

Thee generic mamwe 15 derved Trom miuny Feudod barval stage §oom L. gl WY Cupins fusad
ke LERIIL=T1 IR

Tl bl woogam lives i the intestinial canil of thags, foxes and mesdentably i by e H e
asciben with np nrmed rstellom The ity of the iutie i FEH‘!‘lI‘I'&'-,, i ': L inemsge
I 1 26 'llllfllﬂ_'l biaistice Toleral e on each siche -l e I Al T v =
imfected by ingeston of Raod snd waber contaminaied with aliig "y [

g w0 oy o o g Hingih anel i
¥ Uit o T Bigaiter, The grosd uierniis i

Hin TR asIRe
30 .H- LTRH IR |||"i:ﬂll I:'il"| I“'":“H:H oy dim“ﬁ'l.'.'.'r r.l_-.:" 1k
Lelaining CREL af Pilkitsile,
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LA oveler B0 wan i , )
) chet It wa Farst wiirk el % Knc sstiieale i 1555 The larval st ™ fa wid] pnn Bt v prasds wmarmads sich as sfied 4]

UL CH catile ane lwoss, These Jibesimed v fewls i inbectind e swabinssine caps pussedd n e g™ Laecis The imwspbicie
whwh hittehes it m the ticaine, pencteates s wdl and bulpes :|r. wirenis Raksses il s atmals; specrally s the braen susd gunal
cond. Mere The. kiwva mebimoiphisaes” imita cessinmis, b R lsklie wsimm witls lIIII-|II|1l-|.' acatliees plemldsn FEach thefsae savilis s
|_.|Lli||"'|l."'l||' 'II'.I"'IL"PH'J-' LR llI1P|'l||.'||."' adnly i i e |,||||‘- 10 cersit ke iy P By ol g n.lln."'- w e b s alosil as] 1hie il isni
In Elk:.' '.ll'a"i'|1 WM womnm o ||l|h,.|| TS ETACSES R RTRT R T 'E||||" IF'I"IL"""H'" e vertivond leiwee 1hie minrmee il Wi

st Avad it s rev o i that of 3 Pap [ocksmatl 1358200 '“h-“ e Hewd o linseal .“-|i|r-|g||_'-1.-um|: il & bromn s,
rae, S, esdache aphosio, epilepsy and pirplegia; Sies ol allected g are Brism, velal il b s Bpssie
i“l".'-'“i"-_"'-“ et ptnitdhe by O°1 i amd KIRT sz ol bamis, The prowasis of cercheal coctrininss i alwiys semons. gl ool
ol ey i preleratbe, The disgnese s contimmed by Bisobmiad ecogiition of coerns -

Multicepy plomeraiy Raillict and Henry, 1915

S Cotnurs glomerstos (Raillieand Heney, 19157 Turner and Lorpes, 1918

T Borvab stz (o pris was pamanly rocovened T gerbite by inklel & Henry § Lsh IS The Tirsk Diemen enbechio wirs
reported by Torner jmck Leaper £ 19210 in e vyst exersol Trom the intercostals dbscle of sl ol Momshers Nigenia, AL gluimerapm
ancd ML Bremoni s e Tle adinl aan possesses i scolesdammssd withi thiny mostellar oks. The v ol Mg glomerain
alalFers from thal of Mielteceps meltcepys bivits lorger Books..

Multicaps seriglls (Gervuly, 1845) Stifes and Stevenson, 1S

Svrr, Cocnurus serinls Gervais, 1845

Tle adult wisrm i i intcstinal parsite af dig: e larval stage feoemsrus iy Rrimd i the idermasclar connective lisass ol
st Tl Avvery sl mamber of harianns s o Tarval anfection wilh this species has heen reponed. Theee ane 32 haoklels

arrangiel i IWe potes el senales
Family TAENITDAE: Genos ECHINOQUOCECLS
it arirtnhiog s © Barsely, 1T R Rudolphi, Thls

£ AT

€ onpman Names: The dog tapeworms: the hydatid worm.

Thie acduli wiarmm swas dscovened By Hartmanm | 1453 aned the Jarval form by Gocae 117821

Geographical Distrib wtion. Although the hydatid disense is world-wide in
- dsirhaion. it is mostcomimualy foand inthose coinines where sheepand catthe-gaising
comsiiutes an impiiant inr.lu:-m!'_u|1l.h-'llm~‘ﬂtlﬂ'-‘”u!"-l]'"-'|": 1 aclose association between
mamn. sheep and dog. Ttis e adiseases W temperae climates than ol iropicalaneas.

Haibitat, Man harhours the arval Fesrrn-and st S oeiel? worm which is hoswever
Fomanl s the smull intesting of dog and other wanine animals,

Morphology. AT Worns (Fig. 1173 I is o small 1apewiirny, s 3 i O
it i eigth, 1 comprises of n soter (*head”), “neck™ and strobily consisting of 3
segments foccasionally 4 The Frst segment is i e second oo s matuee
vl the Tast une (as well as the Fouril one, when prescol ) 15 pravidl, The. termuinal
sepment is by far the biggzest, measuring 2o 3 o an Jengtly by Gt mum i Breacdih,
The sefey bears [our sushkers and o protrusible postetlom: with two circilar nows of
ok s The “reeh” s shiort and thick.

Fess T is ovaid in shipe aeidd resemblos ot ¢ppsof Taznia, 11 measires 32 o 36
i in dength by 25 0 32 pin 1 hreadih and cantaing a hexyaeanth embiryn with 3 pairs
ol i The t.{."s i, fnfcctive o miam, cittles sheep and other herhivorous LluI!lim:.lE_!a:.

Lasvar Forsat Figs. 1TH& 115 This is found within the hydatid eyst developing in-
sidde the intermediate hpsts. IE rr.r._|r-|."lﬂ.'|3l-.ll1._1:~:-.1rlh.'lun: vl the seelex ol The future wdult T T
wowim o remins invag inated within o vesic whier body. Onentering the defimitive oSt sk woem Tram the smull miestine
thie seeilees with frursuckersiid T_‘l"“-"".:'rmj'““-mmmﬁ evaginated nnd developsinto. o) dig shiow ing scokey with ks
an UL s, arl suvkers aml entire simabila

=




162 PARASITOLOGY

Fi i b
. R ih fornd v 11" WllivS 1 s
Mune on Isives, The eggs i thie dop's Tacces are ingesied by man. This oociit

i o t u * h"l-"." Frisimi FRRe 3! dish Hiwd
direct contact Thandhng and fondling i with mfected dogs, tivhy allowing the dot '

; pivi e ||-|1|'|.|:1'-II|:|I I'I'I-T-II'III|1.'|h:||'.-. L
iuid by taking uneooked vepetables contaminated with mbected caning Feces. Ifectn - -

15 nol commmon as the epgs being heavier sink to the batlom

T : ; _ . 4 ) thoueh the disease dise ny
Infection’ is penerally acauired i chilifhood (due 1o infimaie associaton with dags | thouy ol

become manifest before atuly 1ife,
Infectine Ageanr—Epps, in doe's facces,
Poarted oof Eriery — Alimentary tract,
Sites of Lovalisation — Viscera (liver. lungs and ather organs), : .
Evovmon (Psmionesesis) e’ Hyoamn Cyst, The cysi-wall secreted by the embryo consists of 2 layers:

. . 3 x i | B e &
(4 wrer Ciriewlor Laver (Ecioevst), Tt is o laminaied hyaline membrane (Fig, 1211 haavang athickness up 1o

1 mme, To the naked eve, the ectocyst has the appearance of the white of o hard-boiled cgg. 1S elastic and whey
incised or ruptured curls on itsell exposing the inner Taver containing the brood capsules and daughter cysts,

{2} e o Germina! Laver (Endocvar). It is cellular and consists of @ number of pucher embedded ina pros
plasmic nass {Fig. 1224, It is very thin and messures abost 22 10 25 g in ihickness, Teis the vital laver of the ¢yseand
() gives rise o brood capsales with scolices. (b seereles the specific hydatd Muid, and () forms dhe outer Lyer

Fig. 121 —Habatbd cyst of the Hver Fig, 122
(Seen under D st ol mscriscompe T 122 The wall af the ByviliaEial cvsd,

Slwewing penuwst, eotiecysd Chnmimiled oite fayer,

Higher mognification )
endicyal (prani lug genmimal lavers arml @ fow bavd capraes

mabey| loyaling o
laver and frec by

Showving the
[ Lo wmbrune, gramilar gerind

mid apsnkes,
f'i.lr:lrprl_ﬂ':fqul serel Clieeraeier rg,lr H\'-I'JII!-I'“:I:II Fherd-

(it Clear colourkess funl tmay be pale yeliow i colowr),

(i Bpecilic pravity Jow, 1LOOS o 1O,

tiii) Heaction shghtly scid, pH 6.7,

) Eulljirli:ll::;ﬂlﬂﬂ:;ﬁ:ﬁ:.::ﬁl;um illphinte, Sodinm FI““’-Phalu A sesliugm imad calcinysalis of succinie ih'“-l
v Apbigeme, being wsed for inimunological esis,

tvi) Highly toxic, when absoched gives mve 10 anaphylactic SYMplors,

(vii) Hydatid sand — A granubier depaosit Found o setle o) the Bustton

serlices and loose hooklets, W éansists o libserated bevod capsules frss
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Vo pladlioovars: Somelmes sl capeades are oor developed and af deselopenl, are wthoul s sntbigs, these

kN '.1*_ are sherile amd calbec acephabacsiy, These stonile by datid oyt ane fonnd i Large puimpbers m cattle

!..""I".'-'"""“'- aleenehiter st farainetion an biyalatind cysis 0% the pesatll ol gronadh o ermty vears and b therelone
partivularty kit L The shasghier vy sasdevislop iredle the motlr oyt i may anise prevrm e dberayfiesd Prapnmsm
of the ?‘:L'IHIHI.-.II I,1:-|:r R TR TTT! T P e T changies vl e g bl .-.jp--.nrq;u'uj U] bt Thwe d:llJ;'hIr..‘T Ll o
cimstats ol am omder prodect v Lyer and ao nvecs gmmm;um & v fueum wlich bood capsales and seolses urise and
vl vramd |.|.'.1ut:h|:4.-1 by develup '

i i 1 b b 1l Peeans bmaniion of scides i a dangelites it stk the sans: biwa, il I"'-'“"'""f"h“"'l:l"‘""' adult
spage i il definstine host o phienomenog observed by N o i oy - D862, ragnine] the Tl i misgpiteem of thie ootk
et by Wan Henedon A Jully develioped svodes iv amend grisdid aenl s bk o umliorp reprtisi o Chasges and dherelop
ini & eval Expermiental work has confirmgsl tha £ praanphienai dhiics il fnlloes the penenil Ainligial s and e 1 1925}
confirmed that fegressave metanwrphivis couhd scuiss ik hyiahil sl

There o miwmilser vpe oF developmsent ks o e ingeiine ovs droromattent which s fownd in the boie Bydstad
wehere e growth comtinues o Gk place in an owtwind directsal The Bish- milricy sfia PICSSUTE CaUses Permanies, o
puphine ol bouhy e mermimal wist Inmiened By Huigargh sone wiztkened part of the adveninia, resslting i s
frmnainiioar af s CXOEenos LAk

v i OpaEs T oF Browns Uit 1 ase Sevw . Brovd cagatles spruil frm e gzernimal Bayer, s al first spheri-
cal. bt s hevames vasaokited o rasionned i a veacke. The scalices., wumbering 3 1o 240 er mone, develop
weithin thse Beosd capsules, A Tully derehapad soobey represcits the Tisture ~end™ ol e el wirmi with suchers amil
acirele o hooklets invaginated inside the sook.

Tn o growing By datid xst all the stiges ol deviclopiment of o scolex oy be foumd, Beginnng drom the andilteren-
it ceThalar bad 10 the fully developed st will stehers and looklers. The seolices may remminin attached T the
wall by means of pedicles, of may et frec i the cavity of the crst and foem the grane of “hyilatkd sand”
previousty referred fo.

Re sty oF THE Host, Whergver (he embrys setiles dun dictive eclhulir neaction consssting of momacyics (Mact-
phagesi. giant cetls and cosinophils takes phave around the parasie. Thiis is n dhefitmive reaction on the pis of the host
and a large number of the parasies miy e destryed by the phugoe viic activity of these celbe . Some of the embryos,
however, csoape deantion and dhevehop o byt cysts. The coflukay reaction i these coses pradually disappears.
followed by the appeurance of (ibrablasts; and 1he femabe o new hiswid vessels which are ahimatchy tmnsformed
ke Tibraas Ehssae; This, PO inen velopang [T layer aroil the grosving embryo and is knowi is perdivsd. |
does pol form any organic part of the true cisl bt erges graduadly min the surrounding Teaithy tissue and 1he
parasile derives its noumnshmer (rough it Dis i ol cyst the pencysL ey Brevine sclervsed or caloifed and The
parasite within # may de ar degenerate owing b bk o nlrifEs

Rtk o Girowniz ol Hymatin €351 Thee developiment of hydatid cyst i man s very show, At thi epd of 3 yoar, it s
approsimately 4 o in dameler il 1he hroud eapsules und seolices tegin 1o appear

Disrhmiv s o Hypami Cvs This is shown i the wcdjoining dingram (Fig 12340 The tgan mast commondy
ivalved s the liver, because 1| acts 2 the first Filer and the pest orzin involved is the lang which forms the secand
filter. Afiar il enters the systemibc eprculition, it 1LY b dlistribiuited i varivais argane©

Clinical Features The chiel chnicnl munlesations o cntirely dipensdent upon local signs aind i the o< s
situnteel superiicially, il iy v 8 visibe swekling. T the majority of cases, the disease emains ftent [symploa-
lessi For marny years #nd Hs presence is only detestod ot autopsy or by s pressire-effects en the sumoinuing fdssiies
at swhen the exst AIpERes of suEppuTales, Thi pressaire symiploas will viry svcohog e he site af the cyst, Rapluge o
i Tyt st i aspckited with anapliyloctic symplums arnd dormntionn of bcalised o peneralied seomndary eehino-

Coensls.

Labomatery X fgumnsis. Thes vonslsts il ihie folloaving;
[ a5 Kt T S50 pimmediats hypersemsitivity skin test Enapeduved by Casonk in F41E, Iniradermol IR EEL

F T2 il of @ fresh sierile bydatid id paterilised by Seits filter) produces within biall an hour, in all positive cises, a
lrge whial (5 e in Jineieten ) with multple preiclapoding it Tades b bour, Srerile pormal =aline, 1.2 ml, i injected
in the eher:uen Tor control Hyditd [ freem Buman cases dremoved by opertsg or fronm - animals cebaxined fnom

slnghterhouse ) is used 5 i

———————

o Hudtud Cvat o e edut Alhiiph rare; bwe G ave been reported so S Arcam I (B edanl 16T )
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HRAM
{Calelra Pesinanplicees)

URETER

FEMALE PELVIS
Ly Bladedor, wanis. Indlopian fulss and aeary

MUSCLE e
Fig 123A — Mkt cyst in different oroams,

20 Blewsed exeriieineeiivn may veveal o mencralised cosim wahilia of 2010 25 PeT cent,

3. Sewdlengicnl rests (precipatin reaction and complement Gixation 1es) carried ol
ilsobeen lound o be positive. False prsitive reaction of CIT s seen inother condition

THAT, ELISA nsing £, proandosis hydatd D dotigen are diagmostically
A% sensitive for pulmonary cises and St-60°% ;

Wh hydatid antigen ( fluid) have

ot ‘Hlﬂﬂd ILTS nl a1 sensikive test,

== sensitive fig i cases, St
1 . 1 3 : : :11 -

cspnsitive Tor other muliiple oraans loealisition l;:-::;mm e
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Ot fests mtrodiived fon sertomicnl diagresis el

£ill l'jlll':'fﬂ'!"-.'i'.lllll'n'.lhIffqr.ln' [ |||.i|'|.|= fresh o formalinised "':h-.'-..'!'l | el sepamisal w T (L L il il covatiend

aith cohmngiciwcus anbigen (Bowaden, 149% b Allain & Kigan, 1961
(B F doecedatioan fesd s, s g Bemtomte pumic les ar polyaty rene lares gurticles conatiddweath Ty clanid v st e am anitigen
Beretoeiite flox ciuliatiogy he vt 1:""';'-"'l'“"‘-;‘“-"- Sclun pml A, 1':‘-“: | b ambaen s Fersd ackvorhiesl onig bkl Bepanee
iches (1100 gm0y, K avwis ringedd slide 0,1 mil of henionite ntigen suspemsion is adoled w001 ml ok i serial dilutson ol senim
pdibuted wathesaline s |25, 0, 1 - 20, Thee slide is II'I'L'I.'llilll.IL'a”;' pkitedd fior 18 mbiviaes, after solich the neadings ape imkoen The

dibarion nF the serwm in which moee tian Kall of the particles ane agpregpated it Tocoules s consibinad positve. In a positie
s, 1R serum e trled i am el point,

Latex fest (Fischmar, 1960). The antigen s fs polyasiene bbex suspension ol garticles .81 un dimeter. sensisasd with a
potid hydkarid thiid, The Giloted serum (double dilutions) is mised witl the dntigen ond Vhe sistine s mcubatod i a wanes- bt
al 37°C For A miites and the kept over-night at 4°C, after witich the readiing i taken A psive resall s rocinded, if ere 1 4
by pHCCRpaLaEe,

tel fndiveet luovescent antibody rexr (IEA) has also been Found 1o be of greal promise,
(i dvenremrene fevirapshoresis L Are 51 10is now well accepted.

Immunoblotting for o relatively specific § KDa/12 KDa hydaid Ouid polypeptide sntigen is-available now for
dhiagnisis of discose,

(et Molecular methods such as DNA probe and PCR have been developed but their applicatians e ol limited
vilue because of their technical complexity,

Noste:: Commonly ELISA test for 12G detection, THAT and LAT with crude parasite antigen cither alone or with
wombimation are used for prinmrey diagoesis of disease.

4. Expiortory Cvst Prncnere. Though an sccurate diagnosis may be mide
by withdrawing o few mallilitres of the hydatid Huwd and examining it under
thee micrascope for scolices o hooklers. yet it is often altended with serious
restilts and s therefore not advised.

5. Radisdesgtival Thisisoftenhelplulinthe dingnosisof hydaidcysts of langs
and liver. Owing 1o the saling contents, the cystis relatively opague und casis a
characteristic circular shadow with a sharpoutline (Fig. 123B ). In cases where
the !ﬁng beiness wre involved s mottled appearance is seel inthe skiagrim.

6.1V pyelogram is helpful for detection of renaf hydatid Cyat, o

Ultrasonography of whole abdomen is lll'-iEf"F in |UEI-*IIII'IE the site of
hydnaid cyst of the abdominal oreans. CT scan is mare helphul than MR scon
in the diagnosis of diseases of dillerent organs, _

Treatment, Mebendazole and preferably u[l:u:‘m’i:'!;mlc { mmn mg lwice
daily for [-6 months) are used for treatment ot ic dizeqse, Surgical removal
of the ¢yst where possible is hest method of .tn:almum. Recurmeiees arc
common, Postoperative chemotherapy with priviguantel and althendozole for
2 years may be given, . T

oo of the Tollowimg: |1 Presvention of infection
“E-dl: |'ﬂ'11i. ij'IHII.E. This l.l.'_'ll'lhlzl:dmn{ Cwith ﬁ[!it.'it:ﬁl..' iRty in mﬂJEm'IL‘ H{.i- A — Skinpram showing multiple
pgs and the dewnrming ni : bk Beh ca Labo- byalakid wysis (4 in nomber i U lower bibe
aress Il]'ld- .[j: pgp_qnnal pl‘ht:ﬂfl]r'la.‘l:l-!i l:l:‘lE'ij,ITlI]g. Of hinds e I.I-H[III:]:!:I. Iqll T e v g
ratory workers should geard agaimst pullution of fingers while examining

dog'y faeces.

MO N TR T lercaiiaris | L.'i. |.|1.'I\ arl, | i | l"-'i":'.'-'!. | L% 5§

The larviel worm Canses alveotar or nuidlocular fvdotid :ﬁ&m.'d:'l il e, _ .
The definitve {adulty hests sre dogs. Fones aned winlves, aml UH:.‘ sntermediate ¢larval ) hosts e Tebd mice and tumin voles. The
size uf The adult wirm is 1.2 o 3.7 nn being rritich sinaller thin -"--_.r.:rrrrmir_mn- Irnmsalogical and allergie fests e positive with
the antigen Serive from al ol Tkt The dhisemse s prvlent i ceraim parls of Eorope. The organ most commanly wvedved

i thes Tiver, Cenural nerosis and cavimtinn nre the commuon fsdings. The cavity contains linle or no Auid. Formatin of by aline
L YLl A
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TiemmbeiL Gl peE et s 1y

|H5-J;| 1 bess (ST IS TR T T Arermrinal rﬂ:.-‘.' R |J_'r|5"'-'frl*uﬁlll- uad fadidecl an sedl aml glhieas s @
rei tish by coemeaphil i endothelal cells m e srmomding Gsste, The chiel charcter of e ke o
lerite, therchy resembling o neoplacn Mo of e sy s lng |4'.-|-l'.;||||1 eyats imnlinboular iryudan i wyshs b are Sl
pravy anEl PR TY 1% tlme vialy wslubimn The PETRE A i PR ..:m-l “AIT Y v “",15. soiliriin,, Prostoperali 4 I niwetlic LU Ty
ek Ebaag dif ||].'|I.i|!|l| il cuosed h:,. E pranuliny

i
il IR ' -.'I":'""-'.

il 1w RUTTR

Family HYMENOLEPIDIDAE: Genus HYMENOLEPIS

Tl penmeric mame iy derved iom the membirgios cligirpcter of the eppe sl from (i Dy, muanbrane: fepas, nnd of sl
The chimadterndses ol the gemn Hytnenokepin are a5 folhows: here are three festes i cach mature seament, thee AHeTIEs 15 a3
Fike and trmayerses e dsviddial semient i grditer in brcadth than in length; the pp posesses 1o e e, B ey s
fegg-shetlhas ain aned transparent; the vl atage s cystiverceid. Thi fllosang two speicies have hecn regserieid fresn i
o Afvmmenadepy noamg, The commum inlestingl cestode of man and mdents
2 Hvmietieefeme dimman, Annlestinal cestode found sbundantiy i nadenls bt relatively rare an mas.

Hymenofepis nana (v, Siehold, 1852) Blanchard, 1891
Cominon Name: The dwael [npewormn;

l':umrnplun_.'ul IMstrilsution, Cosmopolian

Hiihitan, The abide of the sdult waonm is the small intestine (distal portion of tie ileum) of mon. 183 also foand st
especially snance ind rats.

AMorphalogy. Amar Weasd, B aomg is one of the soall imestinal cestodes snfectng man, Tt is small onc tiread-Bike, measor
mg |4 omoin keagth with o masimom dometer of | mm: The worms, may be present in Dimgee aambers (Ffrom 100 6002
mhmanm of BINKH £ wpan of the adull wormeis shont faboat 2 weeksh

The seasden i head™) o phobular, b 4 wockersind i provided with 2 shorl retractile mstedbum anned with 2 single row af
hewskhers numbering 200w 30, T rostellum remuins invoginaed in the opex of the organ (Fie 1240 The rouellar ook e e
shaped like wming Torks. The “neck™ i Jong,

Frapleatices {Segmenty). The number of segments 15 shout 200, A miure sepment measores 0.3 mam in length Iy L EF i
breadil. Genital peses ane marginol and e situnted on the same sabe. The uteros o trnsverse see with babbted walls wiale

there are thriseteses:
Erais, These are liberated in the faeces by gradual disiiegration of the lerminal segments, The ehanietenistios of the epp (g,

1255 are its folbows;
el L y'
! .‘

Fip. FE = The “head™ el 48 sune Fig, 128 g o . mmama
Skt siwkers and crean ol leasklcs im il imvig maged Tnset Skng umider high power with S sicalar.
RER S| HITE
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il "';'I-|-1||“.||..| LR n sh i |
b

nl Theme ane W s T T
LR ESUTRE ]

S Fh T
PRI et AU Jyn AN e i ol e

o | (B ol LN ||~\.|-"|.-||_' Yl |:|1-..'| LI I-:III |:::I|I'I;-I -'IIII.|.-"':I].I|:IIII '.| :- -
il The sk |l|.'|"--.'|'l| Hhe g b s b Filled wails sl epmmules amd paoalar Tikan ¥
ks &0 wallinr wrngh i) ek, -||'l|.|||l. . )
vt Elosals o saifyimaied il o o o OFLEHANTE %]y

Life Cycle. Noowntermediale Pt ined i
Pt AR B300 H, wring s e ol e

et fiess

amil e ennme i velopmenl Lo (e Jors al dop Ehe sdult stiges fal

URCEps b the peneril nule that the eebmtrt oo mon nmle i

Fig, [ (T T f‘:l'l.'|l' ul Il'l.ll.l|'|1'.|||':'|l|| LR TTRLT]

A B U D dimect eveler & B Foindinet cyeke 4, Bendd ol the adull worm acnched 1o g micoss ol the mall s
penetratang imtestinal villis € cyspwercoid i mbestinal villus: B epzsin hnsn faeces ingesied by the rat fhesy F e
Taeassil caviey of the v Mea (ingestion of thes: fleas canses infection), 13 siages of e svdigion ,

iz H, s s e
sibvettainl i clig

LU L ERC P P

With the ingestioa of o fully ermvhrynnaied egg. o bexocanth emboyo s liheraited. Tr birmows ing the sath o the amteror pan of
thiz srmall inkestime and devebips in aboul - day s’ fime nts o iypical larl st called “eystivenonl ™. Afier reachitiz maturiy. the
willus ruptures and the kirv tseakes ) re-entees the umen ol the small imtessie, Luter, it attaches o another villus further down s
i the course of a fortnight develops ot an adult worn, Strobitisation is rgid and inabou 30 dags after the mfection; the e 1~.
i 1 appear i 1he Facres. Sopme of the geps remaimng in the el cin war the cyehe vver dgain . 2
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Bosudes e dimect ovele, refirmod e phowe, an mditect cyele has boeen emamsiratcy), LETATE el
ererme e Hosts and iaimsmpl imunme anfectsan oo ohildnens, this i partioulary foee 19 ERTE

Pathigeaicliy. Mova o Janeime, The fiea miection securs thesugh dgcsteon i b ¢
liberitedd alomg witl ise facces of fin el tesl iman o sesdents, ARerwards, aun e dniecteen e e H

Tlsere are s ly i syvepeoms bor ot easoy et Deere s oalidirnomal pan ansd dhurrhasca :

Magnesis, This s based ot Trhge ol i e g 1 el exanyination of a siEifhie 1“‘."'--% - vy
tralisan imetids spicly mesall Mrsatalpin 1'.‘I.'IIIIII|4.I1.' i Foemial I:I]I::rr fivethil it e s for e s iriabis i il s 1S A el b
been developed witle KIS scpsimvily

Trentment. Niclosonde in advse of 6080 mg kg e 8.7 divs dmasamum dose 2 gmiday s gsed dliecin <l P

a "'"H:II"" v f Eq J'I-'I;."kz.' i hll,i.'lll} clleclivee, _‘-."l_""\‘_'".ll'_ﬂlﬂ:.lc cureh ST LadsaEs l,:-1|.|"-.

pidaminaicd wilhoejes il N
IR urs e

Hymenolepis diminsta (Rudolphi, 1819) Blanchard, 1891

Ttas & evvmimean parasie of s and inee. 1 Meaures N fo: i) o in onigth The amarieed “head Hils Tobr Sockers The
proglottades nambes whaal B0 w0 00 The it proglotiides (segmientsh are much Bronder phaen lessg § 205 mume by 0073 mis
and the iderinil s rociemes. wie the sinie s thuse of M. fieihr |i:|+, |:_|':|'|_ The egp o larger than thar of H. s, The ouler oz
is yellowish in cobour aisd the mner enibrpophione lias two knoh ke thickenings: there are no polar Blaments (B 1285 1,
eyl s passed o o hosts: the bl dage tevsticercaidi passed i fleass the aduli slage i ets and mice, amd peckamnl,
e man tchildren ). Humun beings are infecied by the secidental swallowing of intected Neas, The cystiverconds, thus liberate
develp e adubi worms, Hmman iafeeiion basympdomatic. These parisites are easily expeflad by anthelmimties: melosamlz
i prazigeaicl

Cimis Vas Extgrmal
A BTl Sermingl i
TR upsicie  tRoapracle ebarrks

; TESIES ygaw
Vilefana Tosies
Vagni el A 1@ Chaiiry

Fig. 127=Segiinent of 1 almcman, Fig. 128=Epp of H. distiui:

Family DILEPIDIDAE: Genus DIPYLIDIUM

Dppleelivm cytmnim LLannoeas.- 1758 Rillier | &ip2

(The dowble-pored divg tapewarm

The generic name 15 -denvesd [rom the presence of bilaternl genital pores in eack segment {TronT GLdin, two: fovfis, Baie
g, mcaning having [wo eniranves). i pa 2
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s hacly lrase? e gkl s ol T
yilal puanes LT L [[E=R HEE Tr——
Wgee T g an e Tl i | bk 51,
the bl on (FTTAE] 1T,

suckers The meck s shor il thin, The sipedwia comspats o) atwmt 180 prisgbtides
Each segwenr (Fig W00 s provvided waith s doubde sor of sepaklaciise srgans B it e
arlenas s s deke angd when el Teeaks upointes o pember ol ey g itk CrnAEIREE
ar passed an the feves abng with the proghondes whi by be drsipieprated gifher in

Lile r}ﬂ"l‘ﬁ‘r 'l"hr eEEs "|'I'|H'| tie sepIe Y are I|'I|.!|,'I-II.'|J h:r ihe (18 ||hbg |1|.'.||_ ot Tl o .ill
ntestiial Truct, the oawssphencs ore fiberated. They tuen magrate mie e Pwiby ity wilheTe theh
Wheen (hese imeets are ingiested by o mammalion boss (deg or cafl. e s e aderve S it afo ot Y i
matiine 1 abioen 30 days Many fleas dic s a st of thi imfeetion, B as beot posiad Ar rl I”!I:':Ifuqu s papal .t.ul u-Lrlr-
chesared By the karval flea and nob by phe aduh ol the development s debaved RV B et AR 0 . i
srasfermed into-an aduh

Palhogenicity: Cases of humat mfecion e been neponl, msily 10 ..-h||._|r..:r|. e ey Eear h"l“::":.:: :I:l'l:lrll!-dlt;:'lu.-r.h.
mgestin ol enfeted Fheas finsect boss i while fombing cats and daps. Ul there i e O :_I.;m :|:l|m:. : |I e .‘:‘.I ..:|:.m!
chimeal mantfesiaion 1 sligha pastn-intestmal disrhunee. Aot ool e i hab e pecumd in Eunyssm -‘.I ||1|'| :"-._mj .IJ ;l ;:r:
and Haindyopadiyaya 1962 ) Iom India i Calomia repered o e 0 & ehild feoms whomT tdull warmis ST et
Sowr, 1. p 260 Human imfectiom sy generally asymplomitic

Diagnosis. Bised on fimbing the charcerstic eppes b feces which are wasicderd with the proglostidees
; aannielet as ek b ot Bipeaonn

L S dline

procaip i b akmt L e
R T LIRS TR PR B T
R R Bl e Llf,

Trewtment. This consists of admimartin of the same doigs | praciguniet arud aniclo
prifuctions,.

Fig- 131 —Fpg i 1} ovanisim
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CHAPTER I

PHYLUM

PLATYHELMINTHES

Llass TREMATODA: Sipcrass DIGENEA
The tremanodes

are s mamed o0 acoount of their conspicuons. suckers (G frematos. pierced with holesh, The
HPpecies parasiising min Balong (o the digenctic rrematiodes.

Creneral Characters of Trematodes (Dgenetic)

b, Thesc are leaf-shaped unsegmented flat worms, called fukes:

2 Sute vanes from | omm oo several centimetres by kength,

3. The organs of aachment are two, sirng muscular cup-shaped depressivns, called suckers. The one, sur-
rounding the mouth 1= called the oral sucker and the othier, on the ventral surface of the body, 5 called the
vemrral tueker facetabulumi.,

+. Sexesafe notseparate. e each individual worm s a hermaphrodite imonoecious) axcept the Schistosomes
whith are unisexual.

3. Body cavity 15 abuent.

. The alimentary canal 15 present but incomplete. The amus is shsenr, The csuphagus bfurcates in front of the

ventral sucker into a pair of blind intestinal cacca or crura which may be stmple (asin €. simeasist or branched
tas in F. heparnica) or may rewnite 10 form s sinele cnecom (a5 in Sclistotomes),
Excretony and nervous SWETEMS AFE present. E_:u:rcl:ur'_.' syatem codtsists of “fiame cetls™ amal ol

which npen posteriorly. into the excrefory pore. The pattern of Mame cells provides
rdentificatiom,

1

lecting tibules
the basis for species

5. Reprosductive system is highly developed and complete in each individual. The seniral organs lic hetweer tie
oo branches of the neine.
9 The wormn s oviparous, since ¢gps are liberaed:
il Eggs are zll eperculated (escept those of Schistosomes) and can develop only in waler. 1 a majority of cases
they are mmature when oviposited. Trematode eges do oot float in satrated solution of o, gl

Heproductive Syvstem (Fia. 1335

Mhace Gesimar Svsres, This consists of the following: twa restes (except in Solistisonen)
of the Body. two vasae effereniio and one vay defierens the latter is dilated into b seniingl vesicle Followed by & consirie.
o fejaculationy duct) before opening into the genital atrium. The icrminal par of the vas deferans is modified into a
muscular corr which “erves as the organs of copulation. The prostare. glomd surmounds the CORSITICey porion of fhe
vas deferens. The seminal vesicle. carmis ofgan and the prostate gland are enclosed in a pouch, the CIFrI vac

in the posterior region

172
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}.-'al"ll' |.;| ME Ry "‘;'\ Ll LN T]:Ih (S0} BN TN YT | |||L ||'\l| A LT R p—
lwing: a -|I'|'|_i-_ ivary and s dicts W vitellatia A B'I""- Prigrgss
|3.u1|'q. J:LUJIJ I and their ducis on gither sile, @ 5 e Camnilpd pomn _.I_ o

gal vagmma tLaurer’s comal, serminal receplacle

y Gl at § =
ulers, Oype and Mehlis” gling, Sonial atiun

RBadibalan e
The oy ustadly Tes in frost of the Fste,

Thee sefers enamates from jlye atype snd afler 3 vas delorsns
iopiE, COurse lermensles in the penital atrium: the

Femin lale giarsd
Bamruigl wosicls

L i

permimil pant s olten called metrarernt which, in the tat iy Laurnor & Canal
abnerice of the ppening of Laurer's canal, scis ax a Crvary Semanal receptacky
U TUTH Datypn

e . . . Vasa gllpraru
The odmpe s the ferilising chamber where the Ve dus

ALY Tt s

ovin is fertilised by the spermatiezons and where all vilaBang
the components of the epg are collecied. The niltype
s joimécd with the uterus at one end amd the aviduct at
e other emd; the-oviduct, in tum, is joincd by the [Filesnm cpeca
cormrmen ¥ ilelline duct and the sensiva! me eptarie.

The twis vitelere diects From cach side join 1o form Excrojody blackar
the commmasn vitelline duct which opens in the navpe. Excretony pore

The Lanrer s cainid represents the rudimcnt':lry Fig. 138 = Repranliective Svstems af o Trensbole,

vagime and appears.as. o dorsal oatgrowth of the seminal recepracle. 11 miny or may not open an the dorsal surface; an
npeiing, il present, acrs as a vaging Tor the entrance of sperms and helps i eross-fertilisatiomn,

The Mehlis™ glind surrounds the edrype,

The geafiad awimen opens on the ventral surface near the acetabulom,

Lile Cycle of Trematodes {Digenctich These worms pass their life eycle in two different hosts:

i1y Definive Hosr: Generally man. Harbours the adult worm.

(2% fntermediare Hese: A (resh-water snail or mollusc for larval development. A second imermediate host { (ish or
craby is neguired For EI]L:}'H[II‘FEI"II i some inemEnodes.

The egpes liberated by the definitive host gain access into the water. A frée-swimming ilimted cobayo, miracidiom
develops anid haiches out of the-egg, The mirscidivm gains secess 1o its proper intermediate host (snail or mollusc)
amdd localises in the Fver or lymph spaces for further deveiopment.

Larval DEVELOPMENT 1N TIHE Snall.

(i1 The mitacidium ts wansformed ineo 2 sac-like structure called sporoscvis. It containg 3 number of aerm cells,
Asexual multiplication does not occur al this stage except in Schistosomes where o secomd generation of
sporecyst 15 formed.

(i} The sporocyst changes into a sedia, having the nllowing structural characters: an oral sucker, & pharynx, a
sac-like intestine and a birth-pore through which the next generation escapes, Inside the redia = new ¢rop of
oerm cells is produced, which develop cither intor daughier rediae (o secend gemerarion rediae) or into the
next stage, corcariae. It 5 10 be noted that asexval multiplication occurs at this stage in &l trematodes, In
Schistosomes, however, there 15 no stage of redia Tormatiorn.

(i) The rerearia represents the final stage of larval development in the seiail and is infective to man. The cercaria
i provided with suckers and has an intestine like that of the adult worm, I possesses a tail by means of which
it propels itself i waler,

When mature. the cercarise escape fromy the snail into the water and may remain froe in water or eNEyst [eineer-

varia or adalescaria) either in water-plants or in another intermediate host, o fresh-water fish or 4 crab,

Neit: From & single miracidium a large number of corcariae wre developed.
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Man s miected ithe
of crab, Fiep
WIETEES [riae

e g2 i
. 8 2L 'o,|_'|.| Cere A i | m i
by deinking comtminared water o1 by angestutg envh 8 im the debimn i
¥ e [apm LS
'.';'ll.-ll'lill,.'l = VNS Call e nleT LI“"«‘I‘I.} II”I‘”I—'II the wkin £ W1 e g

:hecome sexnally e dnad e
el o thea sl g1 hh-:uhh:nnm B gro b el wornms, siscinTie s .

-_'_‘_-"_"'--..
S Emmary

Wlan  Harbosis adull worm, s libgratd

}

Fpe wii wister - Aligae sy

!

- Py |
Passes tipuph stages of sponeysts, foibiae and cor

Cecire o esded merceennae o vepetables g vl
sevoiwl inlermeediote o=t ish o cralss

Wizawrdnim in sl

4

Cercinie Froe 1n kg

Eater into mian ang by elop mee adull wosn Irprestead i clevedop mdo sdde ssorms

Muode of Infection, Tre
1.

ARabde mlection may oeeur in the Tollowing ways:
By mgesion of encyvsted cerciriao in—
tad Vegetables, as in F feepwativa. Fodwiski, W,

(EF TR
ib1 Fish. as in ¢

sinen iy, M, i teropives, 8L vedkogir
() Flesh of erab o crayfish, as in P westermani.

X Free CEPCATEIC penetrating direetly through the skin.as in 8, Reremetobinm, 8. mansoni, 5, Jeapritivein

Terms Used in the Deseription of Trematodes

Menogenetic (from G, momis, singley penesiy
Digenerie (from G, di, two: genesis, TN
cycle. In digenetic treman Jes asexual

- Leneralion), A single gencration completing the Fife
ation), Two genertions, a sexysl
multiplication gecurs in the Lirva)
Distenmantar {from Coofi, vwor steinn. mwnith), Possessing two suckers.
Avedabwfum (Trom L, a shallow Vitiegar vessel sreupt. A muscular orEan of atiac
Cvinrecopharic camal, A chanpel formied by the infolding of the Taeral MirEins
ventral sucker for holding the female during copulation.
Miraeielism (from G “a
mluse only.

cvele
and an asexual, completing the e
stages (i sporocyst or redia shage),

hment. commonly called “sucker”.
of the body of the male hehind he

linle boy™). The first larval slage coming owt of the Trematode egg in water: infoctive 10
Sp-l'i'.l"fh VT {from G Aphiey, seed; _ﬂ.-.'p-l.-.l'f.'-, cell or Bladde ri. The Secoml Larval stage of the TI'I'.EF'I!-'.'[I{'II'J"E — ITIZHE ik e
madlosc. Asexual multiplication oceurs af this stageonly m Schistosomes.

Reeiu (named after Francesco Redi, Halian naturatisty, The third faoy

medluse, Asexual multiplication at this stage pecurs in all Trematodes o

il stage of the Trematode oceurring in I
of redia formation,

VP in Schistosomes where there js no S
Cervaria (G kerkos. 1ail). The final stage of Tarval development o Trematodes in the molluse, possessing a bodd

and tail. It escopes into the surrounding walerand may remain either Iree or CRCYSLEd o "r'ur:l:l.:ahll;*-. nrci]'ln ollaet

amimals. Avconding to the nature of the @il of the vercarii. different napyes 4re given, o
Forcovercin Cervarin, Fock-tailed {3 in Schivtommes),

Microcerons Cerearin, Small, stumpy il (a5 n Paraponimus),

Lajplicerony Cercoria, Larpe Nuted 1l tas in Mersponimis, Clomorchis ang Heqin

i miphyes),
Plewrclophesercus Cercerin, Long powerdul wil with A pair oF fiai-folds | Opisthorchiyg
Metacercaria or Adodescaria, The encysted cerciria withewt o tai: infective 1g '

definitive hewas,

Sehistosomndum. ITmmature or Zrowing worm of Shistosome i

% in the definiive
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¢Classification of Treoutodes | Digenetie ),

; srlcuiing man 1y
e clawsi oo s Teilliay

Favliaw igias il ical aoemee melanine, ihe ireakibol

Lo Systemuitic Classifeathon of Tremalides

Pl it PR elimaibes
LR EE ETLTRET A Y
Silli-Eiss | hrenes

Ulgdet I rosisdiiruee

'

hiahiskE SEihe

.

saperiamily Selsnsaeinmlea

+

Swhiiler Ampusivnndia

:‘:h'|||h.'I|.J.||||.‘|:¢' Paasaphestianatinadad

'

Sabwgler Lussamaka

;

Superfamaly | Fawialivslea
Sepertanaly 11 Opethoaehanndea
Superbamaly ] Magion ey
Saperfimily 1Y Echmssinmabks

SOREPRYILY Ciganiy EH AT i 181 Ot ) Mararestame
BSCHISTOSOAMATIINE & Sehpdasoiag 8. Froarmedari i Beint Hnensiuns
AL i Biknnk [Jaweniery
A ppurreds Bkl Eseniery amd Carrhusis Tiver
5, iwdervabane Hlonad Mweeer
5 mpkanigd [Akisd Uj'\!ml.-::l}'
PARAMPHISTUAATOINES Gastrmnliscondles L3 Dvmiani s Large inicstmi Wi liznbaea
Wi W aanauf “Small besling Benrrhisa
FASUHW OHBEA Fsdinln £ Depanticar Liver i shegp and man - Bary col
Fascirupan Edund Hmall imesting Trinrrhaen
FLAGHRLHIDEA Faragimimir L nedermati Laangs Haemnipiyais
MPSTHORCHAMIEA
Fanwly QPISTHORCHITIAE lonpechis ) i Liver Twandice
Cipasthuarchis A e T of val, alsis man Jaundpe
Family METEROPHYIDAE Heterphyes I hereraitne HSmalk inteiline Tharhaa
feizpmis Movodopawin Seonll inkeskine Disrrhiea
FOHESOSTOMATOIDEA Echimimsioman E. flvwediieu Small idesdine Danrrhoea
’ Paiyphendmid P ruprargier Snall imlestmpe LTI T

B, According (o the Habitat of Trematodes (Flukes)

I Iaestisar Teesesionss (alestingd Mukes)

ta) Smll Intestine— F. Buki, . hoteropries. M. sokogaicai; Wowatsoni, E. flocanon, P aprares,
by Large Iniestine— (& fomims,

Rran Tarsaraws © Blood fukesd
i I the vesical vepous plexus -8, daiptitobii.
ik I the reckal venous plesos nnd poral venous sysiem— 5. stemsond, 8, gapanicam,

General Characiers of Schistosmnmes:
1. The schistosomes are digcious remalides, e, the sexes ine separile,

3 ppales e shorier and stouter than femabes: laleral manging of makes are folded ventzally 1w foom a gyneecaphoric cannl

in which the females are réceived.

subarder STRIGEATA  Supertamily SCHISTOSOMATOIDEA

Y Hepare Teestannns (Liver fukes | — Cosimensis, 6 iy, F repefica,
L Trispsmones (Lung Aukies) = 8 wesrenmemi,
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U Swekers wie wrred sty abe i e Lkl

1 Tl prsimsacualiin .lll.nwln i Dk b ing i e len
i vanal.

S Depbesiapi] cqem tesiiahe Bl e Serntial sanckor fo i @ s le o

gth il ihe Rt

alilbawnn wpwa iy
o Dlwe el vl fpsies on ihe inale varses Eosn 3 0o 8
gmibrs, s

0 Lmimren s camind s plvent n s femsb |
5 1'd C i praing & caluated o
L ] " o : e

Ko s i voaaspercialated aid adwen Lasd are Dslly I-'Irl|'"'!"'""“'"'-'il LS a3 sl
W -}-n A b II-||u|I bl ] prewetrade bt dhefpmmve host thrunegh the ubmk et
catbcrnd s
HE Al s ines Deves ot Whee Duiiteis ol Qhe pogtal vein il s Fafiches: 30 % mle i, gl (51
Sppeehis baleeting Alan: (005 havmatobninmg, 123 8 om0 piponre o e
Fialats: iemivs fii Fpiseth Bicvves alses Boen pepmonbecd swatly fhee Bl g
I Ao lbitessenraa o D Somsams BTG F Blanchiand 1895
2 Medevfersonmd gmattireed - Vapha & Le Banis 14924
U Scfasdosomine coeeen - HBiomapl 190
W Nl emeefervesing — Cliver TR Yo & Hiw-5an 1".""'1: b
Lamslimurks b the Eyvalition of e Knowledge of Schistosomes, A stundy
Solictosnaninsis il Been m evmtence since e ewliea Dmes. Schislosone cgps Weee
ool b einteniy o fhe pwanrsln sy C12500 TD0EE TLET B
PRAT - Tugii memsticned abeait the “Bitayami disemse” 5
Pt Wallars diseovered e sdubt soomn el 5 fedemiatdagor Frsm ihe s

¢l the mmrnries of ancient Exypr has sbnin tha
fomnd by Bolfer i PR i the remal p

fosoEmiass [apunical GeruTming in J!i;!a:m .
. pleric vekn ol a e ol Caiio, loferal spingg

Cp W s vk vesd lh_'r Fiiin : L
LA Blainisemi ilmisrviedd Lol "'llli""-d cpEs n i fmeces il o F_;,||||_-|I| \I.-IHIIJHIJ-HH hiaemEilursa
1O Fujiisnnis reevvercol an mlult lemale of 8 japesdcum in the poal vein of a man al aukopsy
PO Katsuradn observed the epps of 8, gponicrm i the hunsan feeces. _
PIT - Sambon poanted ol thot s Btecal-spined egg IThljj-El;d 90 A LR apheries. 5. mn s,
FE 315 — My e Suenki wiwhed oul the Bile cyele of §, gapemicnm,
1%k] 5 '.-l"ll".‘l' “l::“ et dul the Tile 'I.']|'L'|L" il N |';|.|J||'r.l|rIJ|IIIJrJI'-|r.' in rFI.IH111.|!1- i Eg}'l’ﬂ, alen llq:mumlf-'lh‘d h:‘ ﬂlpl‘f!ml."ﬂ“ll kBl

5. smeirevannr 15 1 bisiicE SOy, . . o

PTE — M omaph pdvocnted the e af ks emct in the ieament f 'n.n_u::ﬂ selristeranm =iy, :

Emriieslingy. The mtigen of [ving aduli schistosome weorm provides the negar fllml-‘hh for provoking acguired immuanity In
expiermental snimalsn partal sequined neikinty cin be prshuced and in man a sumilie pl_wnmn:nun cian oveur. Inendemac ans:
crhisfsmianis s muinly i disease of the young pad the immunity develops gradually, aking mcr;rj._-.-l:nr:-: 15 bocoms [mmnur'uc.J
dimmanity s sl wils o single mlection With acvanging age the reasimce Lk_'_".-clum i :h:n:_m d-l.‘:._'rq:'awd pashage of egps
with fessening ol associted symptosis, The Do (s acguives some degree of resistance aganst reinfection. but u_muhl-: i k:-.-
Al thie estadslished population of the worms from pinsry nfection Gl Sn:hm:munlm are longe-lived wormsl. T is milai kpown
that the doveliping schisiosmulae of a challenge Moo s Axde stsecjtibibe. i the imamune peaponse and dearh of the woerm e
Fntaend G B il Bov the destrpction of te legument-of the wonn,

The exisence of ity in the presence-of an active adilt infection is vonsidered by Smithers and Terry (196%)° to b &
exarnphe of comcomisnt ommits. The adult semis which proveke immunity are nol themselves affected, Because the wim
Hiwinge i thie Bt smeirporate host's material L'm!'rg:.'nl! mmiles rhuu.r cutisiir s which are sict siracked by hostCs antibodies The
il apiim (i aiechimian of coneainin fmuniy by W'!IL'iI- e "-'-'1.1I111 avnidy destruction by the host, hut throtgh e agen-
el It ' ity ereples barsicr igaiind cosinuous n'm_ﬁ.'x.'lml_: tha n:!yju o hwerwise Jead tr overcrowding and death of the T
ESaniters, 1972 A helerologoas mmumity thevelogs v schistosomiasis and infection wilh “animal™ schistososnes: Gots & 4

natiernl sovvprogliylaxis i lnonsn-infeetion,

Sehistosome aematobium (Bilkarz, 1852) Weinland, 1854

Cammon Neme: The vesical blood Aoke.

Geopraphical Distribution, Yarious parts of Africa and Middle Eas,
Caachyrid nand Shuh ¢ 19520 reported a few coses Trom India (Ratoagan in Mabarashirs S,

Fiahitat. Adult worms live, g copute. in the pelvic venous plexus — vesical. prostatic and uterine plexusesal veins

« Simithers. 5. Rooand Termy B L (1969, Ann, A0 F Acind. S, 160, 826
en iihiers. 5 W, C19TEL Bridsl Medicad Billetin. 28, 49-54,

ey
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Morphalogy. In peneral, the three species of adall worms resenbl sach other clincly . the pevilianties and

gifTeraminabimg Teatures are hrmewicl shaivisi in i3 talilie an i 1A e biidimamnes i Tringe frveid worms, having a !
Wi ool HF g By,

MAECEANS T8 B Ay vy aser B P Evaposition wstably veurs o the small vienmtles of vesical plesus
The femade, held wn the Exmaecophion cianal of the male,. e stemls rl:. unteror end dar o the smaflest veribes and
cheprsits the eees longatadinally, one 50 p vme. Eoeh time an egg s lad, the wonmowithdraws a shor didtane amad lay s
anodber g imimediatedy behind the First, T his wav, the ...““”l-ﬁ are filled with cges pomting Backwinds: the weorms
TIEe| |_,|.:.ri||'rr ke W an alpcent venule. The cops :I;*. held in pasition by the spribes anu by the comtraction o viasils
resulting fromn the withidlraswal of e parent worm, The eggs then work therr wins thrlﬂlgh fhe vessels dmd the mikcas

of the urinary bladder, enter ints the cavity and cseape with the uring, usually @ the end ol e mictunboen

DvifTerentiating Festures of Schistossmees

S Daemaroblum X, mmirisin . fapanieum
Al
] Pt L e |8 em hy | mm Lo by | ini b2t 2o by 005 gne
Cupenla: Finedy wherenliid Ciaosaly tuberculaed Sip-iurherala
Texies: A ey 57 groups Ao, i n gy fow Bl Toama smmgle Tk
[k B
Sape: 2 cen by T 25w, 1A ons by 0 25 aan 3y g by 13 mm
(vary: Hebmd the il of the oy Aditerioe to'the ikl of the body Tt the msikille il thie by
L herida; ot 20 b ibeppes Comains: 1 e ¥ epes dusally b Caans S o more egis
Reivrartif L irenmiting ahimi fhs Longest reunating i the anbérut Sheart Lreniting an e
Isvasnn enetfdbe o e By ) ball o fhe bendyl, postersr ot of the bodyd
Bt itk BN by 50 gun, lenminal spine 1500 by &0 jam faseral spine [6F by #5 pm, Dnieral Kisah
Ll Ak Ak 3 panrs oxypilic il I pairs oxyphabe and § paars oxyphilic
iCephatic Gilandsh 3 pairs basoqhilic o s hasaphulic, oy badrgilalic b
B FENMERI ALY Pakirmes | Playsogsiss and Bsmphakaria and Ansaralorbs Chircismreladnivs
Snail Homa Flasaharivs,
B rasun Hesn Mlin, Man, Man el demestie amimals

L EArvieal
| TEN R (IR R[N
Hoiir A

Alricu. Mear East nml
Miklie B,
Vesigndand paosiadic
VIR s Phekids,

Alfica and South Amengo

Besenteric phexis ol sizimolo. reiial

asea Limfericr nwsenseng vem oml
% radlmlesh

Far East (Eneatal

Mesentene plesus of Bersaecal
dArea Sl PeTIO e senlcrR: Ve
aeed it radiclesh

Life Cyele. 5. haemaiobinm passes its life eycle iFig, 134) in two hoses.

Definitive Hest. Man. Adult worm living in vesical and prostatic venous pléx s,

Intermediate. Host. Fresh-waler snails { Bulimes fricalis and other species throughout Africa, Planorbaries
metrdicnsiy in Morocco and Porugal, and Ferrissia fesiis n Imdia)

The embryonated eggs are passed with the urine of the definitive host and gain nccess 1o water. Ciliated larvig
{miracidin), haiched oul of the eggs, move freely in water in search of their intermedidte host. The miracidium on
entering its proper larval host, penciriles inte e sofl tissues of the snail and ultimately miakes s way inio the frver.
Here it Joses its cilia and otfer argans anid in the cuarse of 4 to & weeks undergoes developmental changes. The
miraeidivm is teansformed info @ tahular sporocyst; the latter _muiliplies and forms a second peneration of sporocysts.
Several weeks after the infection, when no further multiplication oecurs, the daughter-sporocysis give rise 1o the final
larval forms. the Tork-tailed cercariae whith are infective to man. The cercarise break off from the sporocyst and

escape from the snail inte water.

Infection results when human beings bathing or wading in this water are infectd, the cercanae penetrating the
unbroken skin directly, On entry the cercariae cast off their tails {pow known as schistosomulae ) and gain access to 4
peripheral venule. Erom here, they are curried through the rght heant into the pulmoniry capilliries, 1t requires some
days for the larvae to pass through the capillory bed in the fungs, whence they are cumied {hrowugh the befl heart into the

systemic circulation. The majority are shunted in the abdominal aorts and gain sccess o the mesealeric anery. pass
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INEEEIDE VERA Cava

DUCDEMLIM
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Supetiar
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raclal vain

1 Imemnal fliac vein . |
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[Tl
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Prostalic Wenids pakus
Dirssl vein ol pans

Fig. 135—Parial vemams system aml its enonectinns,
Rinite thoough Wil adinll Sehistosomie s mipeate tio their sthes of lcation

through the capillary bed in the testine and enter portal circulation (taking 5 days o reach the iverk In the mirabhe-
patic portion of the portal bilisesd streamm; the Tervee 2rosy il adulis Dmanaring i 3 weeks Toom the nme ol ey L. Afler
becoming sexually differentiated, they move aut of the Biver against the blood curment, mazening imo the inferior
mesenteric vein, rectal venous plesas, pelvic veins, and evemtually enter the vesical plesas of veins (Fig. 1355 1t takes
about 1t 3 months for the worms ooreach the vesical amd pelvic plexases of veins after the mitial exposure of the
skin, When the worms are sexuably mature, they copuiate tthe females ane enclosed inthe mates) amd the Terilised
females lay eges which are ultimately woided with the wrine. The cyele is thus repeated.

Nime: Schistosemes are the singhe exception amongst the digenetic tremaindes, where redise are not produced.
asexusl multiphication tking place only in the sparocyst stage.
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Pathapenteity Ao indivicisl bathing in an infected paoslar comgs 1 cumntict with U“_I_1 II::I::: 1,|l:.... | ...1I., ,|I:_ I_hh 5
be mlected. Tl cercariae stk o b soirfaee of the skin of the swinis or hather, by et - T Mikiken
faweelinhula b agdd s e wisler Preganes dos evaporate, peaciralc the sk,

frfevtine Agend— Cercariac: These have o e swiinning @xsienes il can
I'h.'lll.'u] nl' R |.|:|:.'~.

Powterl oof Fary — Sk, Stve of Lowealivettion — Vesacal plexus of Vi

PanmonEsisrs, The weminal-spincd epps of 5, hoenatobng may erode blaod vess A ;
Schustosme epps. dopostied in the tssues, et like foreign protein and have an reiive '-_"T‘“ i 1_"' roumd oo
mal et and copneciive sy Dy perplosis. The tissue reaciio in LhiEses gass l"r‘."'i"-l':'::" what 1 L"'.“" :1 s Tormadsag
ol a “parndetben o7 miswmd eoch e fepg-pranulomak. The ewrly poudules are ighly u.,-l]ll[.ur aryl e composcy o
earsinophils, piant cells, momocytes and lymphocytes: later on, the cellular poaction temds o dhisappear and a5 replacgy
by af whwrd af (rhrous tissae, i the centre of which degenerated and caleitied eges may be fownd. Large and progre,
save granulonips pre Found sortb oot e wpes wnd oy cansea dif fuse Tibrosiy.

Sedrirerirune peonmeformn, The Schistivams g s weercee seluble subsiancesw hech puiss thaiagh llk'. F.l'll'{'!-.H'.I!I:H.' eireshedl g
provede o gramalomstous: resction, o pemidesiation of cell-meshiped delayed ypersensilivity In semsitsed isbividunls, gk
mstuus reactisn becomes accekmaed dod cubmnced o secoml esposiee o epps The hwst-pemetionn 1 Haus an immamodegsal ane
ursl the semabisation can b ramstionned h_l, l}:nplp_n;; cells and inkalsieed h:, HEETHIRTU R R IRt agenly ‘“‘""_“-':“‘- 1972

The mmemslngEicnl rescion e Schisiosome wpps s a defensive as we as o destroctive rode, bBecaise D Can segiesieiag
aFlagenn ad sida umd |1»:m=1|l'r;||c 4|r||if_u_'|'| colaodiam and (nd o cim a.:r|||||¢-5.|-.,|_- u.n:-l'n.[_:,- 'I|.u:.'l||_', in the cells that seroel the iy
J_.'l'-'lﬁllll.ll‘llil.

* Wamen, KOS 119725 Triers, Rov Soe, T, Mot & K., bli, 417-31

Clinieal Feutures, The diseise coused by infection with S facwiarabitn s relerred Was sehistosominsis haenitibn
furinury sehistosomiasis of bilhargiasis: endemic haemitora). Evolution of the disease passes through 3 phases;

Lih By the cercariie @ thesite of gotmnce: Local peaction {dermatitis). This is particubarly seen with the cereariae
ol non-human sehistosomes cadoll womms in bicds or somall mammaksk

{1t b By the weac metabolites liberated during the growth of schistosomulae in the portal Blood of the liver: Gengral
anaphy lictic reaction chamcierised by fever, urtivaria, eosinophilic leucoeytosis, entarged tender liver and palpable
spleen. The symploms appear helween the 4th and the Sth week of the infection (k.. Katayama fever in Japani. 10
ey seen mnlection with S, fpsondense and rarely with 8, foenatobi:.

iii) At the time of I'IIF.i“F (LN TI.'IJ"E iy he Tu{gm‘dml as a localising symptom, generally vecurring within 3 109
months of the mlection. The characleristic manifesiation is o painless terminad haemataria, In course of time, the
auljacent sructures of pro-genital apparatus are involved, st fivst by the res
Boms tr epes and laker by the irreversibbe lhrosis and caleiGeation

It lesvs bees obsaerved B cl-:m,! u'l.:liil.||1\.||i|:| |."|.'|\.1\. e ] el \_.;hhmwm‘
ey whese e infection is hiehily endemie.

_ Limar Li \Il!"'h-.ﬂb:."-&'url.'lill.‘rq.'hl.l|ll'l!:HI:II.'-L"-I'ﬂLI"I-'.'|I|h'r'||'||I1|.."|1||r'.||_1||p."I:-::-|Iir||"-"_|-'|rt|+.'|.'1i|.||.l.'“‘|{“Eyp:mifhi'lwlllﬁi'x-l.‘.l = i e ol
wl!lhulu!ul-.'f'ur-'mef!nrlm[llnﬂxwlwrflh.'-q.'f_wxuhlcnpnuulhmummmm:m:hmI-.-.ldnu__llnll’nh-u.hi-.. |!-1l|1|:'||.'|'||‘1-|".-r:!'||.|'.lr|:~.f.:‘l ibdn i
terpralarnsiiany ol ”II'|'|..|!III1I1HHI:H]|'|I:|.'|'I:"|'I'¢'IH oty sl Nimully ._'Jm:.u.-.-.;Ur.-||,|[“|m-"|||_._ EE.L'J.-"*“'“'IIdUIlWthhiil.;-q'w;- : ||:':‘“I' et
The puirti aval syslem i'""“""d'“'""!!'"hm'“"IEE""'T'TU"“'“'E":‘\-i'-""'“"-|]Il.‘|'|n|||:|'-,p.1:,],;h-¢_q."'.'..u|]j e i o il .".:LIITII..". e
it e sinind eosmbd rmssese myelitis-Tike symbamne, common oS, heomatbinn and 5 SR imelipl b LD

Pispnosks, This is based oo the demssiratios of eaps o 5 hoemiifodsinmn i ]

(b A maerpsonpicl examingiion of urise {oe
Eive quanilative cstimation of CRL eNTTEl N,

thi Examimation of stond; Pirect sinear of the-stool is mor sensiive. Coie
mawdilied methud) may Eetect the epps of sehistosmma species.

rL':-.-‘l. pacee ol vestcal mucos is I't.':ﬂlﬂ"-'l.‘l.l by L'}'Hl:l'ﬁl.'l:lnl!lh_' by, Thie excised Hssue i divided : e
pree s campressed betweon D slishes aid eximaned for eggs ungder (e i A v I |_II'I|1.IL Py pricoes.
prece s plaved in g Oxative Tor histological esamination, Mver of the microseope. The ol

Errink Teses: (n) flewid Furanbeentionr. This shonld e Ly

(&) F'-':""'i""'l""llli'-' Cineng = hiwreass) i carly cises,

i) Aludehyhe Test - Dtten positive tdue s high skbalin value |,

feh Copmpleiment Fisation Tiest — Sera off priliems ] r"“-ili'n.-l:.' with ¢

favie a0 Hhis atite for g ity

v furinary hladdest
els amd canise furemiorrig g,

ersible granilomatous inllammatory reac

s mnd vesicl Carcinam, Giticulayin

I Now-a-tlay s sophisticated Filiranion technijues

MArALON methos | Ko thick smear o it

rcarial anfipe .
B Hl!ﬂl-ltl!tl vy infecrd spail ‘s hvd!
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ik b dwrdvadermmad i - .
.|.'|'||.|.l||-..'\-r|11.1l-ulln M Tent with cercaial ardapeih iFmrdey’s Testl: This o mm allesgae e Oon, posat e in mldl The sanivtees ql
1] foriy "
; J;I:I“ r::-'lll':llirll::ﬂ. 1 ;.I'.r Tirsds i Schesnenmggg LT ||HII'|"|'|.'th:II‘| Fan it i B, b 'l fialidialy iy bar psed fowr B deermiom
sl & S ¥ 1
; il ul'nlrI I:l-llI MMM drimind. e Bpsdnikene s - cirrnreeeil prcoipnan G0 e ol ORleverCaomegkes 1S g
':""'I“ 1:{ Gri mll IR v of Senterdn 01983, ani i ikecebopamrent o perniceicarsl meemibiranes anmimd S fies e oo
: Hrt':rﬂ rpseivlien. "LIIIHII. LU | T "I.'.rr‘L" il hlilll"g L1
rﬂil:::::::'“l:l“I.Irlh;hl!"h."h“"'lw' FAT rhins heem employed fist thesenlosnen dagmoss of shstossmmss, asing b oercanse inil
i1t 0
i I | Pt ;I T iru 'ulll.l':':':" “““I"'”'Cr'!l i D ieren il v simics [AIRLRIT AR iy -1|.:||_'|.,'~,i|| gl gpan  Saailum., FiMsR )
srmsnkecal e ; :

: .r:m, x J11I|.|-.II -I|. LT} "h.lm.ldh“l_""-ﬂl"' atre gmip-specilie and nomdienan species ol awoledovsaa iy bBe wasd as g sitlsiis
Ir."' i F‘I-.' ENEY specufaid dmd sinsative, BLISA, GIFTALAT, DAL CORT, TEAT qmal BEA i alay avislable amid have superscded
CFT ol CHIH st

bl h'lik"" "I“llumr“““" cim shaw cabeiliod epas an the anmary blnbder Cysponcopa, IVE USEL CT and patope seimgraphy bre
abso e tul i bohieee duigenosis of diseo

Treatment, The drugs having specific actions on the schistosomes e prazinle] (4 mgfkgdday m o devided
ey Tor -|‘ 1|:|:_:.'f el ettt ':‘Hl’l];ll..' e nf T.5 nige 1) mipk body weipghi, '.'l.l._'l:H:.' for 3 waeeksl, i'|u.|'i-e;|ll.1ll'lu'1
in more effeetive drug than metrifonase,

; Frn{}!l}'l“ E_i!'i-. The [reventive measures inelude the Furllonwange; (F) e mbication sof the disease moman, L0 Preventim

i Im““."" Wi ol water with human excreta; L) destruction of the snail veetor in endemic areas and (v avordunce of
swimming, buthing, wading or witshing in infected water:

Scfiistosorna manseni Sembon, 1907

Coimmmnn Nembe N s Bloisd ke

Geopraphical Distribotion. Various panrs of Africa and South America,

Habital, Adult worms in the mcsenteric veins of the sigmobdo-rectal arca; alse i the branches of the portal vein
in the liver,

Morphology. See pape 177

Lifie Cyele. Same as that af 5, faemarobinm.

Dfinsieive Hust, Man,

fnternrediare: Host. Fresh-water snails { Bioaphodario aleyendving in Alvics and Austradorbis plabrares in South
America),

The evele is from man fo-spail vig water and from saail o min ggain via witer,

Like 5. haemeatebinn the sehistosomulae are cirried 1o the Tiver (the route taken Being the samep where they feed
upon portal blood and develop ino adult worms. Their subsequent Behaviour differs sl they migrate against the
Blood stream into the inferior mesenterie vein o resch the capitiaries of the sigmoidu-rectal area where the Cgps ire
laict, These finally escape through the Feeces (Fig, 136},

Pathogenicity. The discase caused by 5. marrsont is designoted as schistosomiasis mansoni: also Known as intes-
tinal hitharziasis, schistosomal dysentery, The visceral form s known as visceral schistosomiasis or Egyptizn sple-
nomegaly.

The pathogenic effects are the same as in S, hacnwatobiene and are chiracierised by the wsual 3 phases, The
localising sympiom is chiefly intestinal, invalving the sigmmida-rectal area and manifested by dysenteric attack.

The cotopic lesions include hepalomegaly, periportal cirrhosis, portal hyperiension (splenomegaly and
hacmatemesis), cor pulmonale and myelitis.

Diagnosts. This is sertled by demonstrating the eggs o 8. midnsoni in:

(i} A microscopical cxamination of leces,

{ii) A piece of rectal tissue removed by rectal biopsy. The excised tissue is examined for egps, in the same way as
for 5, haematebiun. Rectdl biopsy is a simple diagnostic techigue and provides an effective way of visualisation of
epps. Sehistosoma ova are often Tound in other locations and examination of biopsy materials of such sies is fre-
guently needed for diagnosis of discase.

Orriier Tests— Same as those for 8, hecmafobiins [vide sapra ),

Vistrrar SousTosimtasis— Tissues remaved from the liver and lungs are digested with postiash solution, The ex

cised tissue is cxamined for egps.
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Treatment and Proply s, Rame
Besiles priziguonte] |30 it
devse s s el Eestive 1hi ”I_,"

0 b S Fecmsatoliinin, See Appendie
ARy i divided diases for o abiny b oo 4 1320 migpkias o shigtles
N,

AL sl &

'."‘_-"M-""-l'-"-“-'mu Japanicum Katsorada, 1904
L e Ao Thie Odental Blood Tike

Gengraphical Distriltion
punies, Celebes and Shon Siges
Huabital. Adull woris e
{1t Idrahepm

A parisite of e Fur Ead — Being found e Cle, Japan, Southem Fornuei, PMalip
of Burima,

: _ tauml in the folbowing places:
B pwieon of the poral venouy svsLbem,

Lk Mesenteric vems draimiiig the jleo-
tiiny Rectol thaemorchoidaly plesus of
Muorphulogy, Sce pape 177

Life Uyele. Saine asthat of 5. hacowr e

ciecal fegion,
VY

Elt;n'uunuej Hese Maon, Domestic amimals teat. o, pig ancd Gumle ) aid Peld mice serve a5 reservoirs of infection

IJ[I:'I"I‘J.'F’.'.IHH'{" Flust. Fresh-winer snail of the genus fncomedaiia (R oF Blhugfredio).

The schistosomulae of S japesricin are carmied 1o thie lives wxaetly i the <ame wond ws thase oF 8§, Iaemioiekiom,
They growe imtes ol worms and becoms: sesmlly mariee inside e ntra-hepatic porion o the portil vendos sy slens
but subsequently migrate against the blood <treant into the supesior mesemeric vein, down o the capillaries of the last
par of e ileum, cagcwm and ascending enlon, The eggps finally cseape through the fneces (Fig, 1370,

Pathogenicity and Clinical Fetures, The disease catsed by 5 jopond s is designated as schistosomiasis japosics
ar intestinal and hepatic sehmtosomiasis of the Orient; also known as Katayama disease;

Deeseription: Follows the same seneral lines o menioned weder 5. bacimctebim, _

Newes The Tesions produced in schistosomiasis japonici are mochimare pronounced than inschistosemiasis mansoni,
becavse of the largér outpul of eges. Thelocalising sympiom is chiefly intestinal, involving the fleo-caecal region and
i manifested by dvsenteric otlacks. Furher, on socodn of the proximity of its Iocation tn e biver, the chances of the
fiver being involved are gremer.

Livek. Periporal cimhosis® (“clay pipe-siem cirrhasis™ of Symmerh It s s pranlomidons fibrosis pylephichitis
with werminal searring developing roumd the cggs (nol the desd adull Worms) which lodge in the smallest portal
venubes. As o rule. the Tiver bobules are nol allected and there 15 no sodular regeneeation of the Yiver cells. A charaeter-
Wit fenture is the intense new Tormition of blood vessels in the portal field giving an “angionmtokl” appearnce
{capillary telangicctasis), Pigmenmion due 1o 1.1:|1:::E=.i:|m: ul"!tiu.'n'mlin piemenl. similar 1o mu!u.riaj. pigmtm_ 'lI]!-i'!dF the
Kupfler's cells may be Found, Haematin pigmen |!-:.I'tgl.1l:|:'.l1.:|]|.i'-l.| by the parent worm afier digestion of blood in s
Mimentary canal, because the intestine terminates biindly. .

,ﬁ-;rl'_ﬁ-;;._kfjr,;,,f Hepitic Filbrosis, Chronric hepiatic besions i!i !'i-l.:hli-ilmn'l_l.ﬂl:]‘!ii_‘i 15 A 1 Lnee p«m‘FnI ci!rrhuo:._i:a :m[J 'I!»:.ihl.!.li..
diferent from that of Lagnnee’s cirhosis of other types of L*lrﬂm.l_n.-c: 1t g confuens propressive .[ ibrosis which i 1w
mieome of selernsis of Mmany ene-geanulonis, 'ﬁu:::c ATE prominent g Fh-.: p.urlu]_ mmﬂi.tal_!m.s..Thc cpps of 5.
midimseni anih S, juponicim can iddiece a diffuse Dbrosis inothe biver, ot te Tiver funeticns. renmin waimpaired due o
compensatory inercase in hepatic arery bl Flow. . - . . . .

S i Erlareement of the spleen is'due w mechanical factor and sesubls from pre-sinuscqdil portal hypertension
through ilil'ﬂﬂlcp'z'n: hitocek of small poral venules by fibsosis, Sehistosomal lesion (egg-granulomas) are not found
! Ig:-.\:!:'l:;iﬂ.::l-.nl W ARICES, A CONSECUCHCE il ekl h:r|.'rer_1r-m-i::=n'. FupL Ien[l-.c To massive haenkinemesis,

Bl (space-oeeupying besion ) and l_x_ung;c Lo :Imlmlwﬂl:_r wy also be mvolved. :

Dingnosis; Sume as described fi sehistosomiasis mansoni. Portl venography, USG and computed fomography

: rapn s sis o diseps
e 'I;‘:Lll:l:g:::'::::gl:ll:h;“lh' o a deseribed for 5 faenrarabiiie. See Appendic T8

; g ) oo Py, An exporimcitd sty ol the palleeensas and reversibility of schi "
“Comeron, (2 R, and Ganguly, N:I{J:FI'I-IIT. pallihgenesay . anl reversipriity, of schistosonyal

hegratic [ibroisisg J, fhaih. de Bt S b
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Sehiktesomg interealoram (Fister, 1951,

Sehistosasmnn inlere al; '
i the BapbTICEaly Kty a3 I D am ez el . Zach-Newthc e Th s s il b
gheil Teatares This s a ll'"'-lllrl.-il.lhl1u|;|-|i|._. ald - Ihgeatnd disinchaneo, onb abwboosial (adm sl Bloesd o sbsilane nElen i b
g hasie fepg mesiing 174 ':'_‘ "';'::1"'- T acammmbspine ezps of which wene rocoseresd [omm Bl facces o @i n il
||HE*|||'|-|I Veris P}'l:“l'ﬁl."-u i H \ 3 ek danad |||||;\_'\-|_'| IERATAIRIH L s wj du B e, Tee adsilt worms ane Bl in thy
P R ENEL ol et vesical vemme phess The smal busts are B and 8 ofobson
Pragigpute] 1 a sanpehe dose o di Mgtkg 11 drag o e )

2 ﬁl‘r‘““%“nu MEkasngl Wy (et revopnised in 1978 and i enderme 1 Bobimg: Bxlarsl o thee Slekomg By ee i Soairhisn Ly amd
!fnuily.rll Lumhl'-:lm amid also coammon ammg people lving o eting villnes of salt homses e Mebong River, Somaly ol
:hhw hl;lml' N:"“r';! 'HI'LIL.I“"“ h-:l'\ h'-'l.."‘" dl."l.'!.'".'l.l i |:|||_||;|,;|||-.|I il I."IPE"-\. B LIRS |||.“ LS |||'\-|.' I1II:IIl|.lII|_'| I-'-ll.l |||-1| il AT i
I.'i.'l.!1p.~.||'|:l.||l:r ;_J.|:||.1 Jews ebonganed, having 3 sere vange ol M35 m by 3008 pm Pregatend perod o fomges i that al 3
edun J.II'H..SI'!:]H Tt |']';"F||'II'I|'-I'|J_|'I|TI':|'_I b amjiinfi 1 X Jrdprim R~ llll‘l|‘i|lll'|'|ﬁl-l.|'h? Tk L‘\.|1.'||l1h'-|l|‘.1| frale Lmii 810 WL ] hainishe,
this s relatively minre parlugenic thin ¥, jamonse: The adulis ans varmally bl g mesenterse veats T 8 s engd s an N
papowstcame, Bepatmmepaly, splemeiegaly, poiles dilated Superficisl ahdomimal e are the coammion cimcal Gidngs O day
penl devatinedi by I:'r:u'it_wimlcl im 3 adose s B0 b on 3 vl iz as Bl o b ellechve

anborder AMPHIS TEMALA

supcrinmiky PARANMPHESTORMATCT RS

The teetabrbiem is |arpe, bighly developed and oocupees a pisitiion b e seprosdaging organs amd theee o olien i venlral
pinzch o dise. These are parasites 'of herbivorous smimals living in e stomach s imtestane. The species itleching: oaan e

ancluded in fwo penera,
| Genus GASTRODISCOIDES Leiper, 1111 Spevies € fummins.
3 Genos WATSONIUE Stales sl Geddiserger, 1950 Specns 380wt

i'-'.'?'l..fh'h‘.l'l'ﬁf."-'.-'fﬂll.'.'- ;I'”"H-“‘-" (WS '.I.rl-lj 'ﬁ'l'l:"{_.'l'l I':IHI'.'“.. 1876 i.l‘_'.lF['ru Igi..‘

Svronym — A s e e fenmrieiy e is mnel Mol onmell 1876
b 3 f

Geographical Distribation. Indi i Beigad and Assami, CoclumChane, Malon and fndizn snmigrants e Botish Cwonn

Habltat, Aduil wonn i the: Jorge piesting ol deliniinge bost Pig e the Lt TEeTyole.

Marphobigy. The grarmsile i~ rifowsm i slrape 1§ measunss 5 o 1 mamin length by d di 6 oam o bresdth il als wabed grart
The besdy b divaded inko 1w parts. an anenor conscal and 3 postenior ennsphicnedl ponsm which b Tedlosed ool veprally o
form 4 concive dise. The neetabalim % pt'!'-EEl'fl--Iﬂ'rl'llllll| and iv salmabed venirally, There s o mieh ol the, posdernr el The

intermal struciune follonws the same peneral patiern of Tremateles, The epes ae oo, vpercalaed aml awseains 180 by O pam

al Wi widest parts and are immature whep oviposibed
Lifé Cyche. The cggs are pasoed wit freces and copdammaiaie waber: Eges heich aml relese mirdendom, which invade ihe

lbsates of the imermidiate Dos), sguatie molluscan Witlare mefluse, the mimeifum develnps inke spormseyst, fied and secoiid
penetatsin redize and fnally mio cercarie, Alies rehease from ndlose cercaniae B mueticercanad cysts on fresh water plants..
Man sind-ather mammnlian hosts are infected by ingestion of these plants

Paihuopenicity, Mucous diarthien.

Disgmasis. Charscterstic cggs in sisd.

Treatment, Praziquantcl easily expels the wrms
Prophylasis, Avoidanee of cansumption of m or wnidkercoodid wiker plants 35 0 vsefol prophyloxis medsure,

Warsonins walioni (Conyngham, 154} Strfes ond Geoldberper, 1910

This Mk wis recovensd from man {at the mitipsy ol 0 negm lram Niperia) in 14

The sioemal host s the mankey anel the parisiieis Foiited b Asia; Al Malaysia and Fopan. Bis poarshoped, ontened dorso.
ventrally ard measures 8 to [0t anm i lengzth by & m..'i e im bl Menr the posterior sucher, e body s vemtrally comeave. The
opes are similur b Pl il {1 M fan :».mﬂl.ll-'r i srees The deagmerps s Bised oo the Fimdimg of epp i the fadves, The sonm
in gasily expelled by dnigs aued for edher intestimnd frematodes, Prophylases hes e beest sindeed
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Suhomiler IS TCIMIATA

Superfarmly PASCHCIL A

ils ancd diwam R=gpncar

lei ol
Al wie fonmil in the indestrme ad by possapes of fnhissmns anie ls

fme Bt Lok, o comfimnaiig CiHspeHms s Ensentid o T maros sl bk e
pe o papmeniell cie sty Dnlenicdate Tids ae fneshy waler molhises where the miir e jasses hamgh iy g,
sprarsicy s abicl B o i pencntioiseal pedioe 4 eriri cnesed i vepetalinm and i o
the dlefmmative or limal leeg Thisse infes Bl dikan Coalists) el T ety

I Gaenis FARCHELA Lnmaews, | 755 puiney F gl

S Lt PARCION SIS Liwes, (899 Specnes £ bade

s gl 1B

Ji wlineh i T s, 1 gl
!

Adriurest e irematodes, Bes was e Tarst o b discoviered by Jelin de Beee an P374,

““'.I-‘.mﬂhiml hstribasting. f.'1:rl.||1|:11nlr|,..'|n

Halvitae, A Juiisate of herbavoroas anirmals h||.m.'|r, Lol amal canle H""“"H tn the hibiary passapes of the Itver I
cocirsienally feansd o mEn

Muorphology. Adult Warm. I s 5 lanee leaf-shaped ke, measureng. 3 cmoin beagih by 15 cmom bread g
brewn 1o pale prey incoloir There ane o suekers, the ol sucker s smatler. The amerior end bearing the oral wg
frirms a conical prgection. The posdenar end is roanded, The acerahalum s siganed in a Bine with e rwi shivglde,
Formvied byt breglenang of 1he conical projectin posteriorly. Bath the intestinl caeca bear o number of L
compongd branches. The genital system Tollows the same general patiern of Trematodey

Life: apwarr-of the adult worm in sheep is & years and in man % w B3 years.

Ericin, The charmciensies of the cpg areas: Tollows:

ird Large. ssperealated, ovesd i shiape, brosenesh yellow in golowr | Brlesstmmed )
(0L Sree T4 by B .

i) Contains o large wnse gmented ovom in o mass of yoik cells.

fivh Excreted with the Bile o the duodenm and then passed out along with the fagces,

vk Dhmes nod et in saturated sodution of comimaes sals,

ivid Cam develop anky i owaler,

LAfe Cyele, £ ofepmenion passesons life cvele eFig, TASH ot differen) hosts,

Aefimeive Heesrs, Sheep, gom, cnftke or man. Adull worm mthe bilisry passozes of the liver, Reservor host »
primagily the-sheep,

Brterntedivee Hose, Snanls of the genus Lvmmeen. Larval development procesds in this snail.

The epgs passed ot n the faeces of definitive hosts, matuwre in wader, inside each epe. a cilizted miracidius B
develuped in the course of 2 10 3 weeke” fime. On escaping from the egg, the: miracidinm finds its way o ils suibh
intermediate haosl. Inside the Iymph spaces of the mollsscan host, the miracidium passes thraugh the ,;;11,;..,,._ o spum?
cyst, rwo gencratons.of rediae and fimally 1 the stage of cervanae; the whale cyvele takes 3 period of 30 10 6 di
The mature cercarize ¢scagne Trom the soail into the waler and encyst imetacercariae) m hlades of grass or waler4ree
The encysbel corcare e gt».-nllm._l.-ad “llﬂlj_n'. '-t"rl_h the grass or wiler-cress by herbivomots animals (thel final vt
nndlux-';:lfmr.mllg.- by i, Cha cnlering the dhgestieg et the meticercariae encyst in the duadenum, migrie throuzh
the 1nllr.f-rmi|1 f"':“" i Hee peritoneal civity, penetsare I|‘|:|‘."L'il|3l!'il.3|h.' OF the Tiver, Imverse its parenchyma afd it
seftle in the By pm'..;e!gﬁ (toking about o month e |;|!;14|Er:5| and grow 1o s ) maturity, Tha '3.1-'35 i libermed
the Taeces throaph the Bale in oboul 3 i nenths after inlection. The cyvele s then repeated

P:i}mgmu:fq ancl L'Iinigul l-‘t-nlul_'uu. Ilh_mrm inﬁ.h::tfiprl B 0t exeeptinnal and the 5}'Fﬁiﬂum; of fascioliases i
elude biliary colic with vomitang, persistent diamhne. ndice, ancites and a tender hepaiomegnls with fer
cosinogHiliz (40855 4, II_ i sICSL SO hl-'ll:'r.'p_- wnal '::"l'k"”""'ﬂﬂﬁ 1-":Il1.llll:ri|:-.~:_ i Hri’l.'linl ;:f:rbi:ﬂ.' il
:.}:Ep::::? rI::I:: ' During mugeation through perltoncal cavity, the larvag may lodge in ectopic locations il T4

Fawev. BV and Maradew, PO He Med” 386 019, [,
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: i p i pe el el @ ETanE
Halsimm”, an geure oy spliazes and Tars el olsins g es e i pee)

livier of sacrificta) goaats was formerly apmhuled o s asion by et B lcpatios sind ik By
1= e etk dened g be dise o il angestion ol mmphs ol ety s g peii e R

' s .rhe-Ihl‘Hl b pomandy responsible for prodiscing o destase thae soinals bownd i .|. } }
FOURE Worms (melacercanae v adolescaniae ) amd their ovalisation i the bilsary passapes, s

] 1 + i la LR T e | [P [
et Ussiie: and i heav i imdext o, may leasd o pomal corhesis. Wiile i she bnlias o

af ile, cisang ehanictive piinice. The mature wermis catise i kel pathidigrial i A ..I
WrLahon e well as by their fowe secrenon. They prodice eyt dilatatmn af the il ducs, Ilhl bt =
thickenid |.,:_. thie -I.!-:".-:Iu[lqm-l:l ol Mibemes tissoe The bl ,_.|“||.l.1.m.. |....1I||4 piles, s g s fup jueleip ,
Dingnosiz, Thisi busedonihe finding of e gps mstol o in P bt imed Ty eloncsdeanal sntubarion Tl cgpe iy "
and £ tweski ane indistingus hable. Egps are-nof fovind in Fiece s nncise of presence of Worms imectopi fo

High o moderae eosimaphilia and clevaied liver function tests” levels ae asson ited AN Tinding Sen,
ests such as CET., haemoagelutanation s, mmonafliorescence assay, inmumods iusion, s,
and CCIE (sensitive test) miay be helpful m dimenosis of the disease.

Far 1'|11.|n|1|m-r.11':1t:|:ut:iu. antigen from adult worm issised for complentent Lixiton st und skin 1es

Liltrasonography: ERCP amd percutanenus cholangiography may be helplul m diggness of diseg e

Treatment. In acite human dection, emeting injection lus been anended witl Beoefioial resulte, Byl o
SO mig/kg for 10-15 diay %) and triclabendaznle (10 mg'kp as a single dose are mow wsed, pravaguante] i oo (). iy
drug. Nitazowanide is another elfective drug. Prednisolone ot a dose of 10-20) mg/day s wsed 10 tackle Wrigen
Antibiolics are recommended o control secondary bacterial mfection,
Prophy laxis. Human infection can he prevented by the eradication of the discase in ammials, The megare.
of treatment of miveted animaly and destruction of mnllusean hosis.

Other Species:

Fasciola gigantica Cobhald 1856 {The giant liver Nuke)

Wis o purasite of herbivorus animals and human cises have bee
life cycle, pathogenicity and clinical features dre similar to those ol F liepatica but intermediate hosts are diffeses

shaifs. The fuke by larger than F. hepuativa, I lves in the biliary passiage of it host, 1t s difficult tn make differenes o
eges frony F dreparica, F. pivantica, F. ki and o histines,

F

nreported from Afres: Russiz and Far Ead The

Fasciolopsic Buski {Lankester, 1857) COdhner, 1902

Lot Vet The Tirge or giant intesting) Mukie.

Geographical Distribution, 1t s an Asiatic trematode and has been reported from China, Thailand and Ml
Bengal, Assam and other Oriemal regions,

Habitat. The adult worm lives in the small ine
reserviort of mfection for man.

Morphology. Adult Warm. It is the largest wemainde (Fig, 139 parasitising man-and measures 2 1o 7.5 om @
length. B 10 20 mm in breadth and 0.5 10 3 mm in thickness. 1 js elongated and oval jn shape, the aniennd bt
narrower than the posterior, The acetabulum js lurge and lies close to the oral sucker, In general Ep}rmﬂ_ﬁfﬂ'. AT
resembiles F fiepatica bul it does not possess any cephalic cone sn the two ‘intestinal eacea do not bear any e
branches. The penital system (Fig. 1400 follows the sume general pattern of Tremarades ‘ _

Life spaan of the adult worm is shor (nel more thag & months) :

Eriss, Same as that of F hepatico. Exch worm lays 25 0010 e2gs per day,

Life Cyele. Two differen hosts are required (Fig. 141

Definitive Hests. Man and pig. Adult worms are found in the small iestii

lntermediate Hosr, Small Muly coiled sguatic snails of e ’

The life evele s the same a5 that described for £ hepatica,

The cercariae. on coming oul of the spail. eneys o fresh-witer plants.
bulb of water-chestnut and other aquatic vegetstions whic
ponds where the Snails aboumd, On being swallowe

r -
stine of man and pig. The nommal host is the pig which serves a3 52

BENUS Segmenting.

e he
Cspecially seed pods of water-calinp. !

1 i ; I
With night-soil and are prown in shall” |
E.t;-}-s,[ i "'l!.‘ l.il.]l'h;h'_"nun] and the |I|."'-'T"'1n

h are Tertilived
d, 1he MERCS ECar s
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l'.lﬁ. 1HE— Friss |.-=-\.|-Il|-"--"- Tippki
Shivang the pistermeal- amby il
thee adiuill warm

Fig, 139 = Twa adult specimens af Favopbignis sl i
[ Tarsce enfarged, actual stees ave 4.2 cm = TE nan aod 3.7 vm 15 mntl

young worms attach them celves o The intestinal wall, developing inle adult worms in about 3 months’ tme. The egps

are then liberated and the cyele is repeated.
Pathogenicity
Maode nf Infection. Eating infected plants as raw foodsilT (peeling 1 with the teeth).
Portal oof Entey, Alimentary canal.
Infecting Agent, Encysted cercariae (metacercirie .
Site of Locofisarion. Small intestine (duodenum and jejurim).
Infection with F. buski is known as fasciolopsinsis. The disease is characterised by asthenia, mild anacmia and

chronic diarrhoea. In heavy infections., anacmia DCCOMEs mons intense and absorption of by-products of the worm
louds 1o pedema and eosinophilia. Paralytic ileus is o rare complication,
Diagnosis. This is hased on the history of residence in endemic areas and on the finding of eggs i stool by

iicroscopic examination. The eggs of I huski and F. hiepatice are indistinguishable. Adult worms may be recovercd

afler & purgative or an anthelmintic.
Ensinophilia is often preseat. Se
Treatment. Specilic anthelmintic
lar one day).
Prophylaxis. Thi
destruction of molluscan h
vepetahles (water-calirop and waler-
water for o few minutcs.

rodiggnosis is of no value,
drugs nclude praziquantel {single dose of 75 mp/kaiday in three divided doses

< consists of the following: (i) sterilisation of the night-soil before being used as a fertiliser. (i)
p&ls by coppct sulphate solution (1 in 30,000 strength) and (iii) avoidance of cating raw
chestnnt} o before consumption these “should be cooked or immersed in bailing
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H . - = 3 - 4
uborder DISTOMATA: Superfamily ECHINOSTOMATOIDEA

u1rL':I|"1||1|I-I|I:|l]T1:||::~ :I“:-lI:r.r.'lt:,:r,:TIJ.:I:III_:ll-L-I :I1|1 ':r:rll:'-ll-;‘l Tl amterior end of the worm s sirpoanded by 2 collar of Jasge spies
s O THIG CIF EW . et sl ey "_ '_I “1'_ “"f"-l-l opeteula. The muracidinm les a median eie spart and prasves Throarghy H

T Eetserilimms sk pedwse il vorcariig fo sy sEskime . Metaccmearnge mad bee Tyl e the same st ol
Tl TSt or et lies spwscies o Gisly of v NP = . .

Flinmiam mepresemlolny ey and i b aeaoer

i1 G Bovimsa mpnmes Specass F... I adreining

Phs Cetimies Py osi s Species P appraryfen

Thie v urionss spec sl colimostomes binse been reporied Tron momansd ane wesarded only wani telenal pagaisitism the ifection being

s

pimed by e . ; 1 ¥y ' o
el & Lo ok rw FBisbror ivnolluscan los el e apfcectnomn el Riviud I'-i.'l:lrnlIIk'IJ1I.Fl'lrl-|.'l|1-1|l-'-i:IIIIlITI.':"h'-'IIHJ L5 5K

Echinostoma ilpcanim (Garrison, 1908) Odhner, 1911

EEEssene T

Grareisen (19075 sl disconvered The e ol the ke s st prisooet in Rlanibi o eibrained the adolt woems afier the
almamnastrt g o die Tils noas,

E. foveennr va small spimise tremintode parasitising dogs of China and ol i Philigpanies (Manilo Humm cises an
cheefly reported From ilovanan popukatiom of Lieon Province. the Fhalipgines, Lipan, Chini. Indoncsia, Tarwan ol Iidia s Assuml,
The il wisrm ives m the sodl imestine of the delimeve bost. The waril "t meas Sspiny mouth” which sochan-
serienic feamare of the worme B is about 20 mm long and 2 mimowide, The lirval slages dne pavssid 0 G pntscan st the
corcarine. liberated from the Girst Rost encyst i e second fuost, Egas ane sl to those ol F ki bue smaller i size, Upereu-
ates) eggs e 90 w125 jum m Renpth aid 55 1o 75 jm in breacdih. B 15 mbected By ygpesting melaceicaric along with the
weeond mllwscan host, Prefinitive osls are pigs. s amd ather moneals and o Sendy and fresh water notlwcs ane wo
ineermediane ot Nk infoction m man s esualy asynypiomptic b heavy inbection catises e, sevens diarrhoen, abdomsinal
piin, chstensjsn ul shdonmen. Dingrosis bs done by detection of gppsan [aeees, The distinetive femures of eggps ane dark brown
colour and very imnature lifvae, even uncheaved zygnies that are unlike those ol ather imtestinal wematodes, Paziguantel,
albendazole, mehendoole, bthionol: bes yloesprcin, miclosamide: casily cited The disease. Adull worms ane recovered from

faeres aler freateil,

Other Species:

Echisostomg malayanism «Lepsr,
19300 It wans first reponicd Trom S g

Echinostoma revelutun (Forlifich, 802
e Boumsian (heke ).

19115 0 s i commmpaib iizstnal parsite of tnbes lving o the Sino-Tibelan Ireanticr ¢ Barg,
aid !p.',uu:l_;] Lammipraie, henie b e ciimmnnly called “MMalwyan Fluke”
A puirasiie of duchs, gecse wed Tewls thuman infections are sevidental) und Errefis

Paryphostomim supraryfex (Lane, L915Y Bhalerad, 1931

FL % b it stinal parasite of pigs in i behmging tothe family Behinostomaridie. Suime cuses hve hecn repopied Trom man
in India, The clinical picture closely resembles i of faseinfpsiass

cuborder DISTOMATA: Supe riamily OPISTHORCHIOIDEA

Epis are very <nall, thick-shelled, epercubited and when oviposited eontain o fully developed mircidium which dives il
hatch in saier b cnly alier inpesson by the uppeapriate. molluscin Tios which belongs 0 the geries Melania and Bythinia,
Metatercanae 1 Fish are the soufte ol infection for the final kost, It contains: 2 families; 0 Family Crpisthorchiidae and

12 Family Hewerophyidae

Famile OPISTHORCHUDAL
Thiwe wre o, rmsparenl. edivm-siecd worits Hving in the biliry passages of Tixh-cating antmals, Species miscing man

gire i ludid e Twin penerl ; .
| Gt U1 osemenes Lasass, [T, Speches © simins.
3 Gepus CiasTiescin Rigachnrl, 1ENS. Species €8 felims.
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 lonarehis sinensiy (§ ‘ol

| fiver Mk, “ERshUite il Thiaa"”

Cammtint Numiese Thie Chinese vt fluke: Ccni

) _—
y £l © crptir: i thiz Latleutian M I Ceiliege 1
M et A5 TS 1 shiwenyered thas parasare foom the autapey ol & [ i CaEpE

Daekinils of the Tile cycle woere worked oul by Faust ancl Kliaw ¢ 19270

Ceeapraphical Distribation, A pecasite of the Far Bt The endd
ern Clinay, Sowth Vet ool Moath Vietnam.

Hiabitat, A commmm parasibe of dog, cat, g, ral and oan.
Man s the prancipab delesetive st Dage, cat, ral, pig dre itermeeiate
HRTHEE ]

Adorphodopey, Adult Wi, 1 ois o sarmow, olilong, {hat I ? -
areatly, f:ll‘ilklmlﬁ.' 10 10 25 mm in dength by 2 g 1 omim in Breawdih 'n:h.' I'!IIi.l_I s ker 14 ‘-.II_'L_‘:I'I:II} |.;f';'-T-Ii||..|.I'.I the Ventn
sucker, the Jatter 15 a0 the jonction of the ameror and the middic-third oF the body, 'T'hz. Lm-. :Jm. ~.rm.|ll Clea g
simiple and extend 1o the colal region. The genital apparatus is the sanie s _'lh.;n of other Trematodes, The two e
are arge, deeply bramehes ad lie in the posterior thied of the body. one behind the other

Life speaee o The adult s is 200 1o 30 years

Frivis: The chapsctersdies of the dig are as ollows:

i) Yellewwesh broswnn i colour (hile-stamed i, Tlask-<haped anil ”P‘-""'""Ial“d'

i) Possesses # terminal hook-fike spine (resembling an electric bulb,

Lk small i s measaringe 35 pm by 36 pm,

fivh When aviposited, it contains a ciliated embryo (mirscadiom.

(v Does not hatehin winer but a5 ingested by 11 molluscan host.

ivip Dioes not Moar in satursied sobulion of common sall.

iviih Anfective o soails only,

Life Cyele. €. siervis passes its life cycle (Fig. 142 i three hosts — one definitive host and two intermediale hosts

Frefinitive Hosts. Man, dog, cat. piz. Aduli worms m the biliary tract of the hiver.

fntermediane Hovt. Where the larval development proveeds,

FiRst rvTerstErgart meer. A snail of the subfamily Bufiminae ( Bithviine ).

sCva INTERNIELAATE ks, A eyprinosd fish.

Exps contammng miracidia are parssedd with the facces of deflinitive hosts and on enlering info water, are ingestad I
the sppropriate mollusean host, The mirmcidium hatehes out in the mid-gut of the snail, penetrates its intestinal w20
and enters: the vascular spaces where 1 passes through the stages of sporocyst, redia and cercana. the compiei
development taking about three weeks® time, The mature cerciniae escape from the snail into water and after 3 brael
periend of Free-swimming existerce, altack cerain fresh-water fish of the family Cyprinidae. The cercanae st 98
their tails and encyst i the scale or in the flesh of the fish, These encysted eercarniae | metacercariae or adolescana’
when ingested by defimuive hosts; excyst in the duodenum. They then amsch themselves 1 the mucosa in the rgef
ol the commdn hile duct, make ther way Ihnlggil the ampulla of Yater and migrate 1o the distal biliary passages it 1
Jover where they settle down and stiaim menty i abaot sne momth s e,

 Pathogentcity. Mot o Pari . Man scyuires the infection by cating raw, inadequately cooked. dried, salied
pickled Fresh-water fish, harbounng the metacercanine fadolescanae s of . sinensis, It causes the disease ¢lopreht
a%is.

Frfes ting Agent — Metacercariae in fish ilesh,

Peietal oof Ertey — Shmentary canal,

Siee eof Lowsdrsentions — Biliary trsct of the liver
T G al e o 1 o i i s, o s 12

: it e confined 1 the wall of the bile diet 487
consint of the folliswameg:

{1y Epithelal hyperphasa followed by adenomatous Ussee Tormation. i chin

Panstie baal garked Conmectave tissue Toemation

i arcas include Japat. Korea, Formog, g

‘Fhe adult worm fives in the biliary fract af the
Bisat & mctas o reservanr v ainfection (Lo,

wisrmn with @ somewha pointed anterion Hs size vy

nic infiection there is less adenamas”

(23 Blood vessels of peribiliary plexun aee ncreased in number and congested

v
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{30 In uneomplicated cuses there is o cellular mbliration
41 The adjacent liver fisstie does mot show anty sdemificant change gind Hou Pac-chang
vation o 500 necropsy cases stated that there was no direst relationship betwgam Al sni infe,
teonand mulalobular cirhosis ol the liver
_ e W lives on protem snd elucose of hhiwsd in peribiliary ple s and on mucs sewreted by e epithclial ceps
of the bile duct, Henew, the above v hanoey |1.,'|-|| e sy b w.:-ﬂ-, ¢ is pebenbeen fror fhe hawst

<aluiy worm canmot reach the gall bladder unless the oy stie duct is dilated, bat onee it enters the sall bladder, j
c:annn_l strvive: Live worms hove however heen Tound in {|1._- Pt duct.

With heavy infection, the tiscase s chiacterised by chromic disrrhoes, parnt i might by pochondrum, hepap
mezialy. amd FeCHITInG nttacks of Jaumndice. The waorimes c.'l-'um.' blockimg of the baligry passoge leading 1o stagnation g
Bike which favours bacerial infeciion and tltinaately catses death of The x-..-:-rn|.-{.'Lm1=r=llt"-1llilll'~ that may dhevelop
during the course of the disease are indeEction teholangitis). mira-hepatic caleah Formmation amk cholangiscincinomg or
unaplastic carcinoma, resembling pramiary liver cell carcinoma

Dingnosis. This is bused on the folhowing:

1. Demuonstration of eggs by a microscopical examination of faeces or aspirated bile, Keto thick smesr, Stoll
ilution o guantitative Tormalin ether acetate: concentration technigue arc nsed 1o detect maolerite o heavy,
mlections, The cpps of O semensis are dificul o be dilferentinied Trom those of Heterapfives Bereropines,
Metatganimies vekiegawai and @peahorc iy spevies,

= Blood examingtion — Leucocviosis with cosmophilia (40 pei.

F. Immunediagnosis, (a1 By serological tests, sl as complement Tsation 1est, gel precipitation tests, indired
haemagglutimation test (sensitive and specific ). th) By imradermal test, an immediate Ry persensitivity tvpe
ol reaction.

4. Faceal antigen detection by ELISA,

3, Ultrasonoeraphy reveals enfarged pall bladder with sludge or eall stone,

Treatment. Praziquantel 175 mgikgtday n three divided doses for one day ). and albendazole (10 m pkpdday for 7
dayst have been found to be effective remedy for clonorchiasis, In case with ohatructive jaundice, su reival X Sy
lion may be necessary.

Prophylaxis. The measures include (i) prevention of pollutien of water with human night-soil and Gieces of
reservioir hosts fdog and catl. (i) eradication of siail hostss and (i ehecking ihe habit of eating ruw [ish

| B0 b s o ity

Crpienitorelins fefinens (Kivolia, 1884) Blanchard, 1805

(The e biver fluke?

The internnl =trecnone of the parasile 15 thie same as st of Clenonchs excep that the lestés are notbeanched. The parnsal
imhahils the hilinry and panereith passases of s sl The reservoir hosis ane cai, i, Fox sl mig roomotic aspeer), It s
copniman Muke mfection ol man i Prossy, Poland aiml Siberia: o-Bias als beon reported from Tapon, bat fok Ty enderle ancas
el Chanorehes ndectnme CChimsller found thal &0 per cent of dals o Caleonia chaden were - anfecied with e pisrasite and hunsan
cises ave also been reportcd rom Inds: The Bite cyche o tther eaones ane the same o those of ¢ simensis, Praziguanel (73
mekedday in thee divided dhvees For oae sy orally i) otber g albenskaeode @ 100 g/ b s i e chvsess for (hiee days
anritlly poare wsed for the treatment of Hee dese s

CiEher spocics:

dil Epesiliears i viversr | Poirier: TRREG) Siiles and Dhes<all, PR, This s o imiportad B wilection m Thailand The
sl Biend b the civetcal UFetis vivernid, W s distingaished froan €0, felineis by the preater PR TR LT dnary and
festis and few elisters of “Vedfee®™ Donimge corly phise of leivy mfeetion, diarrluca, e iy :hn:-riﬂu Il-.|:-|£'lrcﬂ‘l-
alrits e mbled pavdice ney-be cmtountered, Periporial Tbsssds of liver, nammaiion of biliary mﬁ:”"__;“ '”ih apithe:
lal hiyperplasia developoin chionie sage of ilinesc 8, viverind las been Tinked w bile duet cancinomea,

fiap Odpeanfiearcfety pemveren Brnin, O This has e seeovemed fan Neiah g anud i in Ik as by Frons o

Family HETEROPHY DAL

These sere. small egg-diaped Bubes which are pormally pacesae e sntestinal traer o fish-mping siainmis (ian: ciasand
; . i i A, s
duspsd Bpecies ifectmg nym e includesh i tao pene)

Pl Pavecliang | 149550 0 Patle. ok Herers T 5004
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CRetins [t A ivEs L i -
|‘ {:.. as iR i Cohbold, 1Hif Species I heteniplives
L. FOELIS WY W s .Ll.ﬂ['l.llll--l |'|l|_“ ‘;TT; e L 'l'i:-|'l.'|.lll--"
Bieams of therr I-]I'I'|I|,|I||:, e species il Hi h'f-'i.'-ﬁ'n."'-. o SRR IR ||-I|I]|1|'- his aiml L ..'||!'I.'II|-"h.l”I|' fiivie seeny l-'|""|1'":"-|'

e the term “Hetevaphyads™ und they mal cotrse diseise oman

Heterophyes heteruphyes (Slebold, 1RSS) Stlles and Haszall, 19N

Cosromon Nomre: Yon Siehald ™ fukie.

Geographical Distribution. A common pisasie of Egypn o alsu qouned 1y Palesdine and in the-Far Bask

Habitat, The adull worm livesin the wakdle of the ol inteseime of defimtise sty

Morphodogs 10 1s the smalliest Ouke, mesammg less than 2 mm in lemth by 113 10 0k i n hieadih 11 o lanenest dorsas
sentralln wath 4 namow antenor and a roendéd postenion A sicker snrmotikds the genal pere wliieh vpens [Ml.ll.‘lll-|.;ll1.‘1'd|l:'- it
e aretabulom Eigs are mumuate (30 nm by 16 o apercalated bedies, oval and curtoursd lighi-brovn s when ot ipemitnd caxch ol
shems centaims & fully devchoped miracnhiom, The & span of the adull o o abowt . 2 maonihs

Life Cycle. The defimive hoints e cat, dog, wolf fos amd man. The areffu soenn Beest i gy i o marine aid brackishewater

coaih ettt o The mimacsdiem passes g the. sporoyysis and ot oF 1w genrativags w ie resdiae Stoge o W hech

witimately the corcariae aredeveloped. These cervariae encyst anider the seales and i the flesli ol maullers 4 Mgl cejrainn ), 1hie

v end Prtermediate Bost O ingestion of these rw marlets, difimtive niss beetie

Pathegenicity and Clinical Features. Intectaon with B betcrapleves canses i disease wikn called hegernphyiasis. The wiem
tves in the intestinal canal ilving on the surface of 1he ingoos miembranet amd may give fise di colicky pains anc s
Marhioea, At times, the worm invades the tissads and way min smpreaened. The cpgs in e caises do ool wodhie ot in the
facces bt are carried By the Jymphatics or blood vessels i distand srgans [canliae valves and brain) giving mse unstil

micered

fandesEaninns
IJ:I:-[_I,ntNi'in. Thiis = basesd o the findeg of eggs m the
and opsthorchis by epg s exireniely dificull
Treatment. Drugz vsed is praziquante] (20 mg'keiday for 3 davst
Prophylaxis Asvoidance ol caing of Faw o uncooked Gsh (mulless inemdemie areas.

o] The differentistinn between the species ol beterbphyes, vlomarchis

Metagonimus yakogawai Kntsuraila, 1912

Cramimdn N Yokozown's fluke

ar Fast [ Rares, Formosa, Japan and Chinal, Sihera, Balkin Stares and Egypl.

Habital. The adult worm e i the sisall meesgine of the delimitive bost,
Morphiology., It 15 3. Very manuie o, messunng 3 i i fength by 4% mor in breadih, The acetabuhsm is displaced Laterally

E i righi side of the miskdle line The common genital pore lies ina pil anteriog b the acetabulum. The eggs are indiztinguishable

from thewe of M. boherogrivcs.
Life Cyele The definitive frosfs ane mu.

Generaphical Distribution. F

prag. bz, et andl the pelican. The snfls servang as the fiess srermediate fost ae
apecies of Melania in which the miracidiun passes throsgh the stages of sporocyst and fwa generations of rediae from which
brphocercus cercariae emerge. The vevrind ftermedinte Koytisc Tresh-waser fish, Plecroglossis aifrivedis in whose fesh cercariae
become eneysted. Infection of the detimitive husts sesubts from the mgestion of raw fesh of these ish.

Pathogenicity and Clinical Features. The parasieé ciises inman the disease colied metogonintiasis. The usual clinival

mansfestation is 3 mild diarrheci.
Diganosis. Hised on the lading of hinra

vhdnineed, affer freatment.
Trestment and Praphylaxis. Same as that of £, Frestetrenpniyecs.

clerstiy epgs m stools, Species diagnosis can only be mide, iT the adult wioerms are

Subondir THSTONATA

Superrmily FLEAGICIREHIEE A

Adulis are parasitic in camivonss antmabs and reside in the lunge The worm possesses inlegumentary sphiees dnd i cxore-
oy vessche which is tubular or Yoshiped The genital pore lies behind e acetabulum and the cirmis sue i absent, The vitellari
ol and occupy the whode of e lateral Tields: The maracidin are without eye spobs. Larval devebapment oooaurs

are highly develope ;
i o intermiediate hosts, the fiest a smail and the seconml, o crustacean. Cercariae hive Enoh-like tails and oral stylets

e s paparendyus Brann. | B, Species 7 avesierimmnd.
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(478 Braun, [N

Paragonioms westermani {kerbert,

Ceietirnient NMetien; The Clrfental Tung Ouke, the lung dislinTE

Il..Ill [F |.-||h-] “'l.'.'l

Geographical Disteibtion. Far Fasi, especially i Bapan, Korea, Pormiasa and € hing; n I
Hemgal, Assmmy and South b, Adso veported Trom N-u|ml-.:ml-.:rim-p.-mml Alrica and Sooth Amenica There are fw
I¥pes o v el WesTermie i Ay by, Chisis as weatly arapobosnl il i pEET !
sonmes, The former distribustes mainly i apan e Frommwss s lattes o Jound i otlier purts GF A9

Flabitat, Adult worms Tive i the respreatory frach Quings) ol o

Marphologzy. Avunt Wit 1is thick, estiy sl epp-shaged. 1t anterionemd o shphtly ""'i'I"L" thaan the penteriog
endl, |l measures 8 o 12 s o length by 4 w6 g i breadih gl 3 1o 5 min i thickaiesy, The veniral sker o
situated near about the middie of the body, The excietory vesicle i lirge amd eatendy Trom tlie peostesuar exteemily 1o
the anterior region, dividing the body o tweeiqual halves, The 1w bl gralesdimal Caeca are wipshermiac bied ok e vend
to thie ool region, The genital apparts Tollows the same general pattern o Trepmtendes

o i) oher s dlijrond Chirenm

Lifer spann of the sdull worm s aibout &g 7 years,

Eeiris. These are golden brown i eolour, oval in shape ind are provided with Hettened opercula, They mewine B
pm by 55 o and-each e contaims an unsegmented ovim sirounded by yelk cells,

Life Cyele. I westernumi passes its life cycle (Fig 1430 i three bt — one delimitive st and tweo intermedia
harsls,

Dfimigive Howts. Man and domestic animals, Usial bosts in Asin are the tiper and the leopard. Peline hosts serve
as reservoirs of infection,

Intermedicote Fosts, vmst vosto A Tresh-weler soail of the penus Mt

sECOoND osT. A Tresh-water cravish o & vimb,

The adult weorms Five in the respiratory tract of delinitive bosts, The cgps penerally escape in the sputiom and some
are eliminated in the fcces. In water. a ciliated cmbryo (miracidium develops inside the egg in 2 10 7 weeks” time
On attamning maturity, the miracidium escapes into waler and swims aboul in search of its snal host, @ species of the
penus Melania. Inside the sofl tissue of the snail, the mitacidinm casts off ity tail and passes through the stapes of
sporocyst and two pencrations of rediae being Tinally transformed into cercariae, the whoke Cycle taking about 10w
12 wieeks. The matute cercariag eseape from the siil into waler and enter ita ity second intermediate host, 4 fres
water crab or a crayfish. Inside the crustacean host, ey become encysted i the viscers, mioscles and pills,

When the raw flesh of an infected crab or crayfish is eaten by man and orther susceible hosts, the cyst-wall »
dissolved by the gastric juce and the sdolesciria is released in the dosdenum. These young worms penetrate the wall
of the small intesting and enter the abdominal cavity, Later, they migrate upswards, piering through the diaphragm
and the two layers of the plevra, to gain entrance o the longs where they finally settle and prow to sexual maturity
{aking 4 period of two weeks for such mgreation ), Egps ang dischareed o 2 bronchisle and are coughed out with the
sputum. The eyele s thus repeated.

Pathogenicity and Climical Features. Infection with P oswesfermn is known as parspoanimiasis,

Mo ok Inpecnos, Eating ol raw or improperly cooked Hesh of an infected erab or crayfish. Strips of raw crb
meal soaked in-aleohol, ka., “drmken crab”™ s populae delicacy in China,

fnfeeting Agent — Metiwerearinor adolescania inside o cyst.

Pl of Fatey — 1 Hpestive rcl

Sife oof Lowardivativan — Lungs.

Pathelogy. The adull W, s B mewes around, canses Igsi:ma‘ (warmm cysts and “burrows" ) by mechanical dom-
age. The egps alsoexcite a forergn hody gmlmh:n!.'unllh reawctivm which may solien to funn Cavities. the will of which
i eomposed of fibrous granalation lissue fepitheloid cells, lymphocytes, plisama cells, eosinphils,
librishlasis),

Clinical manifestation, Thes may be divided e 2 proups: Pulmonary aml EM”*PU"THJI'I:L@I pi

gianl cells anal

FILOnN I TiasEs.

*Thie optimum sisil bost s Sertisulospirg Stwerniog (8ym, Mol Bivertin),
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The symptoms of pulmonary parsgonimiasis are chronie cough with recurring attacks of lagmwptysis, .||1'-|.|I.|n|_n.__.
i vise of bronehiectasis or pulmonary whesculosis,

Extrapulmaonry parcgonimiosis. Although the lung is the normal site of localisarion “_“' thic: yuing: pirastte, it i
enter any organ of the body, such as liver. intestine, peritonenn and imber organs., The clindeal manilesiations jn theg
cases. depend on the organs involved. In case of ahdominal organs, the symplonis inchide pain n the abdime,
diarrhoea and enlargement of the liver, In cerebral infeclion, Jscksunian type of epilepsy and "'h"'r_l"'-"_”'r“"“]" chara, -
teristic of brain wmeour develop ond may even lerminate Fatally. In sencralised |x|mgm:imi:1_uif.. there is fover, generaligd
lymphidenitis ind cutancous ulceration,

Disgnasis. This is determined by the presence of the charscieristic ggas in the sputum when examined under the
micraseope. Eggs have also been detected in the stool. gastric washing or tissue material,

fmmumedivgnosis, An intendermal test earmied outl with a waline extract of adult P westermaon or otfwr suitahle
antigen gives an immediate sensitivity reaction in infiected persons. It remains positive long ufter recovery, therehy
indh:nl:ing :.'l:-l?'d mifection, A J_'r{'lml_nrq: q:;mp]gfnm“ fixation lest has also been wsed for the dj:tﬂl‘lu&-i# and indicates an
active infection.

THA and ELISA tests thighly sensitive) are available, The tests become negative within 3-4 months afler suveess-
ful treatment.

Chesr X-ray reveals abnormal shadows (nodular, cystic and infiltrative) in the middle and lower lung Rields similar
to-pulmonary twberculosis, wherens the presence of shadows of tunnels and “burrows™ in the lung bases resemble
bronchieclasis. CT scan of chest also helps in dingnosis of pulmenary lesions,

Treatment. Praziguantel (75 mg/kg/day in three divided doses for 2 days, orally ) and niclofan (as a single orl
dose of 2 mg'kg) have both been used for ireatment of puragonimiasis, Bithianaol, a dichlorophenal derivative (30:50
mig/kg on alternate day for 15 days has been found by Yokogawa and De Jongh (1961} to give encouraging resules.

Prophylaxis. The measures include (i) disinfection of the sputum and laeces, (i) eradication of molluscan host
and (i) aveidence of the consumption of raw, freshly saleed or inadequately cooked crabs amd crayfish as fond.



CHAPTER VI

PHYLUM
NEMATHELMINTHES

Cliss NEMATODA

CGeneral Characters
I. The nemuotodes are unscgmentcd worms without any appendage. They are elongated and ¢ylindrical or fili-
form in appedsrance; both ends are ofien pointed,

2. The sizex show a great variation, the smallest 4T, spdralis and 5. sperceraliv) measures less than 5 mi and the
largest (13, el ety | mensures up i ool
5 ; - : Maouih Enprabody Al
3. The Medy is-covered with a tough cuticle, P,
4, The worm possessds a gy ey i which the varions Excratory
organs, such as the digestive amd genital systems, Thaan: poma
Excretory and nervous systems are rudimentary,
5, The alimentary canal is complete. consisting of an oml
aperture, mouth caviry, pesophagus, intestine and o sulb-
rerminal anus. The mouth cavily, when present, may have Yitva
teeth or cutting plates: in other cases, where the mouth >
cavity is absent, the oral aperiure is directly continuois Vagina Taslie
with the nesophagus. e H \iag
f. The nematodes of man are all diecions helminths, e delarens
the sexes are 5:'par.m:.Th_a: miale it generally sm:rllenhnn Rk & s
the female and its posterior end is curved or coiled ven- saminis | | seminass
’ o
frally. —
SCR : culata
Reproductive System {Frg. 144} . ovidust —a ] Lo dLEﬂ ¥
The mule genitel svstem consists of o long eonvoluied fubx ey |
which can be differentinted into testis, vas deicrens, seminal Ovary = | Cigaca e
L -]
et e s duet, The wenital duct Torms 4 comimon
vesicle and ejaculatory Id"' 2 '5‘_ R AP Gubernasuhem
frissage with the intesting amd is knowi as cloued. Accessory Anii
copulatory orguns such 8 spicule and gubernacolum, are also st
present. ; .
The feretle penital System CONSIsts oof a single nr double con- FEMALE MALE

vilulied tubes. Each part of the tubi i diffcrentiated into ovary,
owiduet, seminal recepladle. UleTs, VAR and vulva, The fe-

; - . Fig, 144-Repruchuctive sysiem
male enital pore opens either i the-middle of the body or near :

ol 8 Nemainde,
199



200 PARASITOLOGY

the mouth, Where the female senitsd system has two fubes, the Two unile i 3 commen duct. vagna. helore termungg
ing in the genital pone, .
The female nematides may be divided as Tollows: ) ,
11 Vivapeerens, giving barth o darvae; examples are B medinensis, W fanerafin B paandervd andd T2 aperains : !
(2h Oviparens, faying cpgs; examples wre A, fwnbricotdes, T mrichira (layng unsegmented cggsh A dundenode ang
N americerans (Iaying exes wath segmened pvamb, £ vermicafaris (laying <ggs cantdining 1‘_"."”'
(31 Chosviviparans, Jaying epgs comtaining arvae which are immediately atched oot prample 15 5. Stercovdis.

Life Cycle. Min is the optimum host for all the nematode parasites. They pass their life excle m one host except
the superfamilies Filarivided and Dractmeidoides, where 1wo hosts are required. In Frlari elear, the second host is an
insect vector i which the larval |:|-|:1.-'|f|:_p]'_|;|:|'||3'|-1-[ takis FI“]E“E'. I Bregesieniloife., l:}'l;:l[]I]E 'Eli.'l-:l!lﬁlitlllf‘?': the second host |'|'|r
the growth of its larva, _ _

In cases where the nemalodes choose une host, they localise in the intestinal tract and start developing. The egg
in these cases come out of the body and undergo certain developmental changes before they can enter a new host,

Inthe case-of T spreis, pig is the optimum host and man represents the alternative host but the worm passes borh

its adult and larval seapes in the same host.

Maodes of Infection of Nematode Parasites

I, By ingestion of- (a) Embryonated eggs contaminating food and drink. as in A. fambriceides, Evermicafaris and T,

trichinra. (b1 Growing embryes in an intermediste host (infected eyeleps), as in . medinensis. (ch Encysted embryos
in infected pig's flesh, as in T. spiralis,
By penctration of the skin: The Glanform larvae hioring through the skin, as in A, diedenale, No americamis and §
Seronraiia. .
1. By blood-sucking insects, as in the punsites belonging o the superfumily Filariaides,
4. By inhalation of infected dust containing embryonated cggs, as in A. fonbricoides and E. veroicndaris,

P

Larval Stages of Nematodes Normally Parasitic in Lower Animals Infecting Man

[red RN THSEAST

Filariform farva endering skin

Phrmsanive o ADLULT WoEmM Hagirar

Hookwismms. of dogs - Amevlostoerg Small msestene Custaneoars farva nugrans

and eads Aresifience amd
A, cafinur
Azcands of dogs Teiker arrer COely Small inlesine Egzps ingesied Visceral larva migrans and
amed cals and T ceni granulomatogs ophthalmins
Ascards of sea Adifrarkfs amerraig Souall infesring iilgﬂhlhl-dl of larvi :il:l IMaATIE Emin._-,ph'lli.\_- ].'I'ﬂmlll'lﬂ'ﬁl of
mamirals Fashy bivwel]
Flad longzwesrm Angreestvenip il Pulmonary Ingestion of Isd stage lorvae in - Eosinophilic meniigoeacephalie
LR ariery mofloses or carrser hosis
Spamiraicd wiorm ol LTl sreed Tanemir af the Ingestionof 3rd stage farvae in Cutaneous Taryva migrans. cerehral
dogs and cars SR eI stimach wall 2nd intermedinte host, fish and oenlar prathestomiasic
Filarial worms af B pobangl Lymphitics Bile oof an indected insect Tropical pulminary

b and cals

Verion eosinaphilia

Classilication of Nematodes

tA) According to Habitet of Adult Worms

I lsvesmisar

Small Fniestipe Only
Axvcarly Timbeirordes [Common mapdwarm
Armcytoiboann diodericele [ The TR Warld ook waorm)
Wl areed e & merican iedownoging
.";!mr.lp,-'j Foaneden srervioFliy

Friclure e apiralis PTrichia worm)

Cripallierin philippinensi
Cagewm andl Veemiforim Appencia

Eviterediens vermeneniorts (Threadworm o maswaorm)

Trieherer iroelivierer (W higwor .

. Sosparee (Inside the Tissees: and Chigans)

Lymphats: Sysiem Mesenrery

Wi leererive beni rinfid Munsonella peratans
franes kv Mitromel oz
Subcutaneous Tissuiss Conjunctiva h

Fane Fogr { Adrican eve worm Loy fowr,
fRichoceria veilvalu

Dz wentliey. mvelinen sin

{iisinea warm b

Laanps
Strvngvliides sleevoralis
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- o) Ssstemaic Clussfcation of Nematodes |
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LA ER L Ehiin .
i a7 e Sl Wi ak i LA i
phasmailea Eiicinlide —_— -
Ay i mudal y Trwhimeilosles Tvichimella —__

ihiemih reeephiors|

T Imurie
LRETRTH FERT]

PR AN

i rainti it

I

[

[} I|..l--.'.Iu||.-.. TITR ]
3

i

= i
lehd“"'lh Rlabdionlea Stromay londes S TP TE T
StrongyTida Strongy houles Lty limdimnis b ilanide il
R {L1] N airde g nindiey
L:.;-..||'|I|¢!_'m|n|u||:u|. {1 grinstsdan
Ternilens T uiednidmdity s
Trchosdmngy loslea Triihrstromg i lits T aoelubrifiirsis
Mevastnigy Toden Thrasrrsg s dus PP e e
;' P RS
Unvtaraila Onvermidi ENIS RO £, vertdurn
Ancarilida Ascnrahoilea Aswciiris 1 Purendee i atiade's
Tovnancars Pyl L o
.":"|'l|n|r||.1.| Spirudnidea Canesl b lasma B APl e il
Anasakis A ey
Phasnudia Fatarmles Wacheresin W Inanre gl
iHavang casdal Bragi i mceliav
cheminrecepior| . praniary
Cmchixerca oF vedvafies
Alimeouse Af Ju At
AF atrepnyirea
R TR TR
sl laran Y evmrameiivie
¥ T P
Lo i
Diracnmiuloxled Dircnmemlos F1 mlimeis
Spmrarsiden Thelawia T celliparide

Koy o the Diagnosis of Intestinal Nematodes

Imtestimal ]'-ih'mmrhlr:i

!

Larvae in Siool
B sievooraiy

Cobonired iHale:siuined )

o ———

!

Egps:in Sipanl

—

Egys

!

1, A Peenihercndes
3T erachiura

|

A aloodferanfi

P o O L T

20K vermieadges (Rnelyh

l

o Permmal Skin

Lirlouiciosa

I fibe- .
T T T rarm—— Ii:In bibeestained )

. Harkwonms

e lardy

Terms Used in the Description of Nematodes

Cuticiila. An outer hyaline, pon-cellular &
Alae, Wing-like expansion of the cuticnla near mouth,

Cervical
Cervical Papiliae.

Protuberances of cuticuli near oosophagus,

wer forming the inkegument of nematodes,
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e h im
oiith eavity; it play poma i

Buecal Capsule. When the oral apermure leads fa i i
- '_1L1||||III ljl:'l. 1 it

whes where the rectum andl 1h
ihe length of the

Il
i

i il el lain ! L

Clisarar, A commean passage m-male nemat

Filarifrerm Larve. The ecsophagus is long compared 10
a bulb,

Rhuabaditiforn Laras, The length of the ocsophigus s Sl T
is ditated fike abulh.

Ciubermacidum, An elevation on the dorsal wall of cloaca which gunde

Spicufe. Represents the neeessory eopilamry organ: it is rod-like and protmsible.

Coynilutory. Beeesa (Birsa Copalatrivk, An umibrella-like expansion of the cutivul : !
e nemiatode of certain species, I is supported by fleshy rays comparable with the ribs o umibret

Jarvi 1y ERISIERI

ol g the feneth ol T Fyry ol ol S PO TIOr o

« the -“l}“"“I‘- durpeke copirlatm

g sprpowmding the chsica of

Supertumily TRICHINEI LOIDEA

The body of the worm s divided o two destieset pars: 712 4 bar-Tike oo filiform anieris il 2 sl posternst. Olesisphigy,
! . o 5 = b @
s more o less depenerate and consists of 3 narrow channel g throngh o celumi of farge: sxllso pntesinee i o Hular Th

femiale possesses o singhke ovary. Tz sapesiamily comlains thnee eacr ool medical miporiance

I, Genus TricusiaLs Raillis, 1895, Species T apiralis
3 Genus Twienesss Roederer, 1701 Species T sracimra.
..:I'. {_]L"“U!‘I CariLLARESY Jeder. RO 5["'-."'-:"-;\'!'\- i thrrﬂ'lljltln|'||“ A,

Trichinetio spiralis (Owen, 1835) Railliet, 185

Commmon Neioie s This befediinn weim

Geographical Distribution. Commion in Furope and United States, Also reported from: sonme parts of Alnca,
China and Syria, Natural human infection with this helminth has yet been reponted from India®,

Habitat, It starts as an intestinal parosite, remaining boried in the duodenal or jejunal mucosa, where 1s adub lil:
is passed but its stay there s relatively short. The fertilised female discharges embryos into the circulatng blood
which ultimately encyst in the striated muscles af the animal harbouring the adull worm, such as (he pig. ral v man

Maorphology. Aptir Woksm. 1615 one of the smallest nematodes infecting man. The srafe measeres 1.4 10 Lhmm
i Tength with a diameter of 0,04 mm. The spicule and the copulatory sheath are lacking, but at the rail-end, there dot
twor conspicenus conical papillae on either side. The fepiale 15 much longer than the .ﬁm..;_ mieasuring 3 1o 4 Tt B
length by (.06 mn in breadih. The females are viviparous and discharge embryos insead of eggs.

Larvar. These measure 1O yem by & pum. 'ﬂ'E_':l" remain encysted in the striated muscles (not cardiae or smons
muscle) of ihe host. Inside 1I11_= Cyst. the Ijar_-.'a -:_::nln-llnyﬁ ko develop up to the stage of sexual differentintion and w2
fully grown. i E?.E'l:‘ﬂlﬂﬂ'ﬁ_ Len (imes its original size, Le. feom [RF pm (0.1 mm) it incredses o FOO0 wm (1 mmi
length. The maximum size is attained by the 35th day. Usually, one Barva is present in a single cyst

Encapsulatian of the Jarve begins sbout the 215t day and 15 completed within 3 months, A I.:.qut elli 4 '-d.,] Jispsm-shapo
sheath 1014 by 0,25 mm b d.:v_r:lnpu a4 pesull of hesd-issee remeiion dfcund the !ig[‘ﬁl}' ;"“ih_:,;] v The | IFI""-H_ ; [ b cn il ¥
parallel 1o that of the muscle fibre. Cillc.'iﬁl:ﬂi-_:m oceurs i coerse ol Boo T8 months, when it EIFF":'fﬂ‘.'-. 'hlﬂ :_‘“E -1‘-'3* : I'."-Iurlm‘ The
muscles h'::'n'ifl].-' purasitised are diaphragm, infercostaly, pectorlis maor, defund, Mo il 5l :11 e, i L?m. '“h- :
thousind trichinella Farvie pey gramme of muscles. gastrocnemius, There: 12

Life spam of the adull worm is very shor, The male, after fertilisinog A -5
infection. The Temale also dies alter abour 16 weeks, the period rei:ﬁlrlﬁ; '1]':-::- LE;E?.IJE l.JIEH' {L:. AP i W-Lﬂ:k ?:It:;
larvae encysted in muscles die within & months but some may live for many -:.1 mﬁ;“# larvae. The majority ©

Life Cyele, The whobe life cyele (Fig, 145A) 15 passed i one animal ipiz m!'r. e I:_ fw 31 years)h, _ i
is required for the preservation of the species from extinction. Thus, althoy o+ S Than) h,"" a transference of fli
definitive and infermediate host, twa hosts ane reguired to complere the Jife L _ﬂ"E mdividual animal serves mhﬁ:

cxehe, The parasic gaining antrance M

:'ﬁ" TERQRS e available where I_ril.-hilu.-iln lirvie were found from aninsals in Tiddian ¢ Mt .
1942, Kalupirsi & Rao from Bombay i 1966 and Schad & Chowdhury from Caleyyy, IMaplestone & Bladir from Colot!!
reporicd from Punjab, Ul in 1945) | 1906 i Ikt e s B
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II- e, 1. iTiati
[

man is cnnbile e ,|,|||-|I-,||_-.||_n is lite L'}L'!L' The boaisuanes vl Al wpc e s
Promiars st of T orrrelin s thay pro whiseh servesas the reservinr T I
Pz and vab, and From ral to o, Infecton of @ new hiost s alwads broght
trichiansed simal comaimme the viable ericvsted larvae, The course ol develh

o mmaih, dsieckin

ahout By

i) Toictinedbn darvae-remaming encystad i rats muscle are aken Iy @ healiity 1
Jure af @ ST

T b, b s are

thi Afer mgestpog, Larve imale and fermale s bevelop o ahsbs m the: sirle
] Bermsinde wommes breocome Sexually mature. Ferifiation oceurs and i anathes

fey Larvie o entrwe int thehlood stream and encysImens ecours i
whien they ane taken up by swther vt o & pig.

Bl When esiten by pigss, the samie process of deseloprent necurs and Jar al encystme

k

fed Infected pie's mucle comaining she Teeal inelinetlae i< varen by man The |
geronw it anbult worse and within§ i 7 day < becimie sesually manure. The miale, Ster
Fenende then bairrows doeply it s mucasi ol iheintestine and disclarzes a large nuniber
Ivimphisties or Blood vessel s presess coatinges -Lor 4 e of 410 If wocks OF
leamide divs afier dhl:la:n]._:iul: hier prigeny. The farve Clivise fiwr iy preranet abwndie tha
envystnent, Inonum e cyele 2ol e,

I-,n-,,_-“r iy f

fhe FATTET Thoy ik

AR TR

iy e sl Tree o Ak i i
fepitang the female, ifes The 1
oxl T g b k) ol B 1500
borg as the mather warn

dirfitied T e W e dlhey

Tmmunology. Twe 1ypes of immunin cellubar and humosal, develop in trchinoss, ll1-’?l'l1'-"H'-'-"--1 e whes |
posed 16 a challenging infectiom rapidly eliminate the adult worms by a process of cell-mediited wnmunity. Hue,

antibodies developing in the course ol infection are not protective hut can be used for serlogical dagnioa oy
|1__1|—j fraction of sertim MMy rlik

ant immediate hypersensitive reaction of the skin o trichinella larvae (antigen).
i preally incrensed,

Pathogenicity, Mooe or Invecnion. By moestion of infecteid pig's flesh, raw or insutliciently cooked, contun

the viable larvie,

Clinical Features. The clinical condition asseciated with T, spivaliv infection in man 15 knoown as triching s

{irichiniasis er trichinosis— Fig. 14581 The sympltoms-ane grouped as Tollows:

V. Seage of Intestingd Invasion {Incubation), This is the peciod (5-7 davs) during which the lanvie grow s
worms and the female begins to discharge larvoe oo the circolaion. The symproms are chiefly gt

iestinal (nausea, vomiting. abdominal pain, loose motion or constipation ),

2. Srage-of Larval Migradion. The invasion of muscles occurs from the Tih 1o the 10th day after infecoon i
when the first baich of larvae are discharged and covers o period of 4 1o 16 weeks, The manifesstons &=
remittent temperature, urticanmil rsh, cuancous symgpom (sensation of worms: crawline under the e
subungual "splinter haemorthages™, pedema of the eyelids and face (Fig. 145B) myositis, There ms

respiratory symptoms, bronchitis and bronchopnesmonia, signs of myacarditis and protean neurolossoal <5

mitiated by invading larvae: At (his stage, there may be profound and ar times ital oxacnia,

3. Srape of Encvstatton. This cccurs only mosirated museles while in other tissues thes depanerie and &

absorbedl. The symptoms may clear up vapidly or disappear gradually as the Tarvae become ency s1ed o 7

leave permanent injury, Encognabiis

Martality rate is about 3%, Serous complication Mensngais
is granulomatows myocarditis which s manifested
by enngestive cardiac failure, and terminated by sud-
den death during fith o Sth week of infection. Occa-
sionally large areries of brain or exiremities of¢  Cuaneous.
thrombosed.

Diagnosis. A correct diagnosis can only be
schieved by demonstrating the richinella larvae n
the musche vbtained either fram biopsy or autopsy.  Postive reactan
The following measures may be adopied: within 20 minuigs

afler intradesmal
injechon o amigen

Fig.

Charackeristic opdema
— ol eyelids and face
Acule lrichdnosss

Bronmchits snd
bronchopnagyrmonia

Severe myocansts & &2 7

whach dio not encysl P ™

= - - s
l\mﬂﬁ'm ol thchsneha BNE
=

Mausea, vormiting dharhohd

anid abdominal cram

1358~ Features uf trichinusis,
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fnid N b ‘o
(0 Seoed exammmation for sdult weems o for farvae irarely recovered)

Mok St s i s e 1547
arpody fest wath lates I. e ,I K‘.L I-'ll'l1|'l-'|¢'|11n_-]'|.r ,h_:'"'l"HL prrecipi andd beptomite occilabiom 1. Recenthy an agglhe
b 54 b alsar uv particles coated wah Trichmells antigen has been mansduced by Tomella amd Redner (1955

A serodogicdnl test hasied) o sta ”-»1.I'm|1. best bevomse posifive 3.4 week ulter inlection.

he smeuilie for Hich ..“_I_“!"'_I wilh (hsorescent antilsody amd wsimgedarvae from snhected mes o anipend B P frasyd
o __"'F' Ry The reacion becsmies positive about 48 days alter infectinn (Sadun et al, 19620

[P "'nf“’ fe Biopsy (hy 3rd o 49h week of infection). The excised Tissue may be pressed flas beeween glass shides
and ””f’"mq “':"J"-" the low power of @ microscope or the larvie may be demonsirated by digesting the exced
r.||'|_|.‘-'|.':|E in arlificial g::-l:a‘ll"lc _"|_|_iq_-|;_ Suitible sites of hl"]'-l'&:l' are 1he tendinous mseriicms of ..I-.-'Ilmd OF st rsneimnes
miscle. '

(v) Xomedicignersis, Biopsy bits are fed 1o luboratory rat and killed after one month. The larvae can be demon
werated in the muscles of thar Killed .

ivi) Skine Test. Intradermal injection of (01 ml of 1 [LOO0 dilution of the Bachman's antigen i prepaned from
:riuhinfl_lu larvae obtained from infected rabbit's muscle) causes an immediate (within 15 1o 20 minutes ) erythema-
s patch, A positive test persists for 10-200 yeurs,

tvits X-rav examination may be of valee if the vvsts ane calcified (represents old infectiony, but the worms ans L
siiall 1 be detected on an X-ray plale.

Treatment. Promizing resulls have been ohtmed in the treatment of trichinosis by thiabe ndagole (in @ dose of 25
me/ke twice daily for one week ) amd aliernative drag albendarode (400 mz twide daily Tor 8- 15 daysh. hlehendaznle
(40K) mg three times daily for two weeks) is also an effective drug. Conticosternids have been found to be helplul in
alleviating clinkcal symptoms.

Praphylaxis. The measures include i1 careful inspection of meat at slasghterhouse and (i) avoidance of eating
raw or imperfectly cooked pig’s fesh.

Trichuris trichinra (Linnacus, 1771) Stiles; 1901

Corrn i Il "l?l-"hl.lfl'n'-'l.:llfl'l.

Geographical Distribution. World-wide. Commuanar in Warm maist regions,

Hahital. The adult worm lives in the large intesting of man, particularly in the cpecum; also in the vermiform
appendix.

Morphology. Apiit Wosn. In shape and genersl pppearance the worm resembles o whip (Fig. L6 the amernior
three-fifth is very thin and hair-like and the posterior two-fifth is thick and steu. resembling the handle of a whip. The
worm lives in the largé intestine {caccumnt) with the whole of its anterior portion embedded n the mucous membrane.
The hair-like anterior exiremity consists of o fong aesophagus which is really & minute channel in-a single column of
large secretory cells, The thick posterior poion cantiing the mtestinse and sex organs. The adult worm may live in the
human bowels for many years.

Muie. Tt measures 3 1o 4 em in length. s caudal extremity is coiled ventrally.

Female, It measures 4 105 em in lengih The caudal extremity is Cither shaped like a “comma’™ o an arc. The worm
15 ORI pAnous.

Eriss. The distinetive feares (Fig. 147) of i Trieheris ege are as follows:

(i1 Size ahout 50 pim in fength by 23 um in breadth.

(i) Colour, hrown (bile-stained; hus a double shell, the suter one is bile-stained,

(it} Barrel-shaped with o mucous plug at each pole.

{ivy Contains an unsegmented ovum when the epg leaves the human host,

ivi Floats in saturated selution of commmda. sall,
The epgs when freshly passed are sl infective 1o man.
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TR

Fip: 36— T trachiin, Fig, 147 — Fpgs ol 1 fro tegees

PRl saee ol mlali waspins b st - S umder fngh poser

Life Cycle, No intermediate host s reguireel. The weorm passes its e cyele iFig. | 481 mnone host, man. 4 Chan
of host is necessary. for the continuance of the specics. The eggs come ol of the human Fest with the facces gl e
development procecds slowly in water or damp carth, depending upon the environmental conditions. In trg
climates a rhabditiform Tarva develops within the epg in the course of 3 1o 4 weeks. T femperate climates, e fin,
takes a long time 06 10 12 months) 1o complete its development, The embryonated eggs are mlective [o man,

Man is infected when the embryonated eggs are swallowed with food or water, The egg-shell s dissolved by o
digestive_pices and the larva emerges through one of the poles of the eggs. The hberated Tarvae pass down mie i
caccum, their site of localisation. They grow directly into adull worms and embed their anterior pans in the mucosad
the intestine. The worms become sexually mature within a month from the time of ingestion of the eges and the g
female begins to lay eges. The cycle is then repeated.

Pathogenicity and Clinical Features. Infection with T, frichinra is known as trichuriasis. Usually the worms &
not produce any pathogenic effect, The worms inhabiling the vermiform appendix may give rise 1o symptoms of a0
appendicitis. In heavy infections the patient often complains of abdominal pain, mucous dizrrhoea often with bls
streaked stool and foss of weight. Prolapse of rectum has occasionally been observed in massive trichuriasis.

Laboratory Diagnosis, Thisis established by the I'|nr.|i1.1 polcharacteristic epps by adirect microscopical examingi
of a saiine emulsion of the stool. Adult WOPIBS Ty vccasionally be present in the stool. The de aree of infection Cani
dﬂamuncd by ege count. Proctoscopy exanuHIn shows worm onthe rectal mucosa in diarrhoea caused by parasite

Treatment. ThE drugs at present available for the tne‘ulmr:nt ol trichuriasis are thigbendazole and mebendas™
(100 mg twice daily for 3 days). Albendazole (400 mg daily for three days) is also iffcctive. Tvermactin (00 12k
i5 also used in combination with albendwzole (200 mg). ; =

Eraphyaxis, Th“ m‘:]_”dfh W) o “ptr.{h:'pfm'l "_[ the night-snil and (i) prevention of the consumption o =
cooked vepetables and fruits grown in native gardens,

superinmily FRICHINELLOIEA

Cuapiliarien plilinnininyty ()

SErens [ AP LEARIA

Hiwod e gl 1GER Y

The parasie was st discovered in 1952 Froom o g
Geographical Distribution. It hus been reported chicfly from e
epidemic form. The infection is now known to oceur in Tharlund, Indduye

“#5e m Philippines.,

i siel ;I Hippines and the infection occuntd
fabi it st Jap; E ;
I I'l i. [I 15l I'IE'H'IJ'IIEIdE Fllr:l!i-'l![‘ !ItI'IIII.'I'IIII'Il.,' ihe mbgosy ”]' the % “ IHI'I. !I'-ﬁ!. hlﬁrll’t and ' h' ;

iﬂ[l::-:l;im_-‘

Morphology. The adult worm measiies 2 o 4 mme by 0003 1w 004 50, Pirticulirfy e,
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aite-myes] dpind HEss, prooEn it b
Vhwe egzgs wre sommiban fo Fed feies prifien o Tl dine soiablen (65 « 21 o, mesre ocal @ TR 'Mifay

F"1|-|'|"\' Phe alitle sy It es 1l s il o u_||r|.|'.|'.r“.| _rl-.l'ﬂ_hftll".lu'”l.ll. |I.|:||| |r;'|'| fpEs Jetnr A
PWhalen edal, POndE fameer, 1, T

sfaman in bhe olliswang g

T b Seirerid

f i L7 plilyprirdicarah

hi 15 = 31 pink 52 w20 pum

Mliaii sl Ellipse

i Higmolor, atiened Hapodur, vt vl
LITTHR Fiitid Smikh

L Exvele, Ao imlevtion nidy be a pantt ool thiee Bk sovicbe bl luow the man i priginilly ifeeted renrains miknowy

Patbuigesesds, dde of fufes dowe s davect Tronm mign o man by the faccal-oral foute. Crustacenns muy At i parteni; g
s foeds, ) ]

Symptoms. The patwent suflen T colicky shdominal pain, inlestinal “gorpling” (horbory g 1, chroaie waicry drarthing 1x
F TP vardunnnmesies swakery stk musele wasting and ocden, Tlese esull frony o profein-losig I-'I'H'-‘f"i"“h!* il 1llil.|:'|h-\.|'|,r|-,|||.m
ol s il sipars

Trssam pweiksiain sanlar dis Sty luidkes Toiis beven ofseroed it st marten R LR LD :

Thet cotise wl mmilabsosrpt e il [estean- bosing eterpithy may be pelated o the siee of worm hurden “':i?"i""-'h'“'-'d with-ile.
wtgensant of mlestinal funchion, Large animbers of arganism attached e the mucosa derve nutrent From the sterstiniad fad
the Lo propea and case Brmglsite obsimcton. .

Cindend Pathabogy . Fag iy sis sl an isereascd exeretion of fan @ fany scid), There is marked reduction of potassiem
wilcpien evel oF the plasma,

Pimgmasis, This s musde by finding e charactiristic eges e stool, The presenceol Trichuris eggs may give & ol o deteg)
Capillaria, The cpps of Capillario philippinensis are sismlae 10 Uhose of Trichuess wicfuria but are smaller in size. Aduhs and
el Formmns ane also foamsd 0 the stool. Rl biopsy reveals sduht wornis embedded in the mucosis,

Treatment. The pansiie may be climinated with prodonged mchendizale (200 mg daily for 20 days) or albesdazobe (200 mp
shnnky only for 10 days) therapy o prevent relapees,

Capillaria hepatica way infect man on e oceasions, s secognised by Hinding the Trichuris-like eggs encapsulaied in the
frver, Cises v Teen reported Trom Englomd, Nigeria and USA. First human case was reported in F923 inoa British soldier o
aatapsy e Imalia

M are wfeoted by ingestion ol comdamenated vegorebles, fross and water:

Dkignosas s made by demaonsiriion of egps.in liver Biopsy material,

Supertamily RHARRITOIREA

A number of small wormes with @ pesaliar lile eyehe, having parasitic and Tree-living exisience, The oesophagus of pursiic
lenale as a long eylindrical muscular iube with o posterior bulh mmui“ing valvies: albso possesses a prebulbar swelling. Feriales
Ane VO VIVIPEROLS.

Crrsas Samosy L oaies Geasse TRTY. Species 8. stenoralis.

Strongyloides stercoralis (Bavay, 1876) Stiles and Hassall, 1903

Mltl;fz:ugruplliml Distribution. Warld-wide, Common in Brazil, Far East (Cochin-China and Philippines)ad

Habitat. The parasitic females live in the wall tmucous membene ) of
duodenum and jegunum. They can be demonstrated post-mortent by o
power of the microscope,

Muorphology. Aoorcy Woes. i the parasitic phase, the females ane readily discovered hut

The perasivie females are hardly visible o the naked eye; they measure 2,5 mm in le P m
breadih. The cylindrical museular oesophagus extends through the snterior thind of the b -uih h:r_.m 2 30 e -
throwgh the posterior two-thirds. The anus opens mid-ventrally, o' shon distance in e Y.and the "m_:ﬂ"m Exlﬂ_hh
rlor extremity is pointed. The volval opening i @ e junction of the middle - M of the caudal tip. The post

: gt . ; and posterior thirds \ The
paired genitalio extend ot dght angles from the vulva, one set being dispased anfeg: thirds of the body,

e terrsrly and the ather « reporly.

S posiemry

The females are ovo-viviparous.
The parasitic males, as deseribed by Kreis, are shorter and broader than the Fenia]
i : : GBIy : ales,
free-living sexual peneralin, except for their canspivaas buceal cavity, Tht,:}- A
i

lillelz-'.m:lll nlestine of man. especially in the
KAMinmig -‘i':Ti'lpiI:g:-: of the MuCosa; unider koW

They resemble the males o
Penetmating power and remait
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et i the e of G b i
farled 10 demmstinde e

The panisitic mabes were diveveied onfy by Korewm 19320 but athers R s bl

B I the gravid female, the epes e curispacuiois Wi it body. bymg antn posterorty in 4 sangle file 83 o
beges i estch uierush The spes measure abon 55 fue i Jengeh by 50 i Breadth. they are thin-sbelled, tramspa
oL :'l:"-l ‘"‘“I: I-I“"_'l'l LLRLLLEE T I-Lr'u':l'l." F1.":II|_'| by haleds, Ak sivong). o .||'|...l .::._ll:-., s Laed o the £n 1"ll.||'i“""rlll librvime start hatchong
anid bore their way out o the mucous membsane indo the lumen (i whvere they are prassed 1y the Tacces. Hene, it is
the Earvaeamd not the eges which are Tousd in the lamean Geoes. I

Lkt Twar types of Larvae wre foumd:

(eeh rhishsdiniTorm Jarvie sind (b) filariform larvae.

Felabaditiforsn Larvae. These are developed direetly From the grivid fermales and ane foand m the luwen of (he
buwwel. They measure 20010 250 jim  lengih by 16 in breadih; they have short moath and double-bulh pesopha
gus: The course of development of these Tarvae are as follows:

iy While in the lumen of the bowel, they ane metamurphosed into flaritorm larvae (olten Failitated by steroid
therapy b These may peneisibe the intestinal epithelium, thus providing internal remnfection, 16 the larve are camed
dovwn the bowel, they mavy be voided with the Taeces and during dransil some may penetrate the perianal aml penpeal
'\Jl.,i'l'l ".'I'i||'|1|‘1.“ 1';.'-il"|".lllg 1.hl|..' hl}h! i|;|"|d Eﬂi"!: ||||1:||_|F|'| i !"iﬂ“ ]T!!I.l:ﬂ.' ilgiliﬂ. Ik !:|n|l|,-i.;_|i|'|_‘|!! AosTee Ipt‘ :ll;lll.!l-llll.fk-lil.!”
thyperinfection ). This cxplains the heavy worn boads i some mdividusts and atso the persistence ol infection 120 1
30 years ) in persons who have lefl endemic arcas.

tiid The rhabdditiform larvac may be voided with the facces and may wndergo developuwnt in the sl — Dhret
thaost-soal-tiost) and Indireet cyele,

Lk FRgECT (o ey D issiesr. The thabdiiifonm luvae misure in coumse ol 24 0 M1 s into free-living sexml
penerations. mabes (0.7 mim} and females (1 mm) Copalation between the sexes ey plice, resulting n the production ol o
secomd Batciod chabsditiform farvae which are mdsstingaishahle from s prodeced by the parmsitic females. In 3 i3 duys"time,
they are transformed into flariform: lrvae. Each pair from the Girst Baleh of thabdififonm larvae gives fse to 3 Gilagiloom farvac,

{1 Digect Deveroesest, In this type, the dhabdatitorn inae directly metamorphiose, i 3w 4 days” ihme. e filanions
Lirvie, The sexual phase heing omitted, In this oyele, ench shabditifomm larva gives rise o only ane Tilasifomm lrva

Filuriform Larvee, These are longer and more slender than the rhabditiform lirvie. They have short moths-and
cylindrical oesophagus. They constitute the infective stage and enter the body of the human host through the skin. in
the spme manner as ancylostomes, As already stated they are developed in the following ways:

1) Metamosphesed in e huoan bowel from the first baich ol thabditiform lorvae

(i) Riabditifonn larvie veided with the Teeces directly metamorphosed imo fluriform borese in the soil. I occurs in

temperabe clinides

(i) Rhabditiform lervae veided with faeges pass 1 sexual phase in the soil. giving rfise 1 oa seeond batch of thabditilonm

Larvae from which flEntorm larvae are developed, 1t ocours in moist opival climtes.

Life Cycle. No intermediate bt is required. The worm passes s Dite cyele (Fig. 1490 in one host and unlike sther
nematodes, a change of host is ot essential a< it undergoes a hypennfective form of development. Man is the opli-
mum hiost,

Ml oof Iufection { Entrance firte the Host), This oceurs when a man walks bare-fool on the faecally comtaminated
soil. The filariform larvae penetrale directly through the skin coming i contact with the sail,

Ifectine Apeni—Filariform e,

Porral of Entry—SEKin,

Site af Lovalisaiion —Lungs, infestine.

Misrusion and Lovalisation. The filariform krvae invade the tissues, penetrate mto the venous circulation and are
carried by the blod stream o the fight hear and then 1o the ungs, They leave the pulmonary capillaries and enter the
lung alveoli; they then migrate 1 the bronchi, drachea, laryns and epiglontis, are swallowed back and enter the intes-
linal tract, Om amival ingo the duodenum and jejunum, they develop inle parasitic females and possibly males. The
patasitic females then burrow into the mucous membrane and begin 1o oviposit in the tissues, The thabditiform larvae
hatch out immediately and enter inte lumen of the bowel. Parasitic males do not invade the tssues and are therefore
eliminated in the facces. A parisitic female, before penetrating, may possibly be fertilised by a parasitic male but as
there is o peneral agreement about the existence of parasitic males, the parasitic females are considered s be 1mr:h1:m;-
genetic,
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Emfeeaeve to mman, Penetiute the shen amd afle e . Parasitic fesiles dad
miegrating thruugh the lungs reach the #  possihb il
simall-niesmes where they change imio
pithieliss of the bronchi. where they oviposdl bt the magetits of the Femabes passis up the
i T broesch onad frached

l IHDIBEECT DEVELOPMENT
PIEECT DEVELOPMENT

The Femabes iy atiimes enter thi columinat ¢
respurmony iract. Fertilisstion, if everoccurs: may alsodnkepl

Immunology. Alter the first primary infection an _':mnu_mitz.- J»:-.-Flrrpﬁ_wl}h..*_h PI'.'-‘H.‘I'Ila.- Tel?rii-ﬂ';'l]:{?! :||n-:11 ::::"-T::::: L:ﬂ
fides larvaie and adult Worms rensin copfined to the imtesime rlnlli (FESSTERT ) mm:ﬂ::i pr-LI-. E::_n. &7 ; mrnr Ay ;,';.mr
diminished in immung-g;,upp;'c:-'.ﬁh'e siates which reduce [k I":-"-lwﬂ:ll'lli.'ﬂ_ﬁlt the Y. lEa .II'IE. If .Ililll.':ill l._l: . qili,;.i“
invasion by the adult worm. AR infected individual when E.'ipl'.'l.‘h!!l ik |1:1nruull|:1F| rf:spﬂnd:-..]:.rj _h..ufu. 1_; p:r:‘:‘ﬂ. 1
wilh-eosinophilia and giant urticariz. Serum amibody develops m stromgyloidiasis and gives a cross reaction wi

fitarial complement fixation (esl. ;
Pathogenicity. Infeclion with 5. stercard ix
| Skin Lestorts £2 types). An unticarial rash ar

b Tl i larvac. i ) o
S R I_IEEI'EI-!HT:I?; in the lung alvenli and bronchopneumonia, These develop during migration

s Larwi norrha I _ mif
- tzﬁ. E:;I”m"fnﬂl:ﬁ:ﬁ;th?ﬁ:! |u,,g_q£an-d frm an avenie of escape into the alveoli. These arcas.are often infiltrated
iharifiorm Ly

“jl: E;Jsirtu{:hi: !m] 'ijms Iniractible disrrhoes with blood and mucus, produced by the mechanical movements of the
S, IRfe NIl Fa's '

femn uriLsi i ically smiall tunnels through which Pﬂrﬂﬂ"ﬁ'-' ﬁ:;ﬂub_u:i h;:w-r hurrowed their ways may be
ale purasites. Microscopicil ad cell infilimation and desguamation of epithelial cells are obsery ed.
SELT cungeslion hmcmﬂr:lmﬂt':'é r:::':dﬁnph'.ii;. and 3 muderate lewcocytosis during the invasive stage.
Ko Mot 3 mmk'-‘l ' Li’-'.l.“":”““ whieri 1n steroids ar in immuncsuppresssve states (in AIDS patients) may develop
Mate, Palienis w_::h_jrnum_ﬂrlwr :-1 ot o) which then beenmes a real dunger. oot it el TR
lm:‘h.-._- Hmng_;,.'h:h.hil_"lri 1&‘1‘11;:::.:;:;;% rmity pocur in this by perinfective condition. Excessive mternal reimlection may lead o
s, portlomilas, TRENEAEES. )

S SR i el B i i various lssues
Rttt T ".! ql;r-lll::!;ﬁ::r:i:in?i:u.l'uminn leacling o Granenegaitive bacterisena (Wondrufl, 19633 Efee.
Filariform larvae mmay :h_.'l .n;: :;ul-m anal ether mezsupes may. save. thefife of the patient
e proamipt ﬂ*-"”“-l-"—"“'-_"'_"‘"""'tl:' " n_- . is hased upon the finding ol the typical rhabdinform larvae in reshiy passed siool
Diagnosis. "!"-"‘F"f":,ﬂm "III[E'I‘.IJF;:IGH_. of strongyloidiasis. In pulmonary infection examination of the spurmm will
ihigh uuhim?hﬁ:zsftﬁﬂi:r';Jm;ﬂjiliﬁmn furvac. In case of scanty larvae in faeces. culture of faeces 15 helpful.
Monsiraie 1he

is known as strongyloidiasis, The Following lesions may be ohserved:
the site of catry and 3 linear, erythemiious urticarial wheal around
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Microscopical examination o duadenal w ashing and material obtamed Trom g e
stercorafis. CET. LHAL & ELISA (735 positive ) tests are used for dizgmosis ol Ihe diseas,

= ) L] . _ = . s . ¥, > (TRl e |
Treatment. The !'-_l,.'ll.'l'.'d!l.' anthelniintics. fior :1-|I"|l|'|'.'.'|-'|l1‘|1-||:l:“'-|"" are H||L|_|I-|_III.I..|,I'1IIL . il fbiriileE ks iila
permeelin.

pusasd Popaies ey reveal ey ge
]

r 1
File gy

Prophylaxis. Same as theose for s ek omrme infection

Superiamily STRONGYLOTDEA

The pecaliorities ane as Tollaes:

(b Pomsesses avwell developed month cavity (bucesl capsuled; may conbiin testl oF cualling arpais
tiel Mate pessesses i bursi dbarsa copulimsd which surroinmds the cladaa,

il Egp possesses a transparent shell and is hatched in @ seprmented comditnm, The Bwva develops i nmist caitly
The superfamily Stongyloides s divided s ollows:

——
Superiamily Strongyloidea
Famuly .-"m.-..-_-r-lnqlnn-..ﬁliujuu:1I54|__r R Foamrly Steongy loickis
tHaving teetly or cuting phales AL ackang tectl dr Cualtang
in e ol cavity) s e ot cavigy |
Subfamily Ancylsumarinage

ﬁ-.ll.'nF':|I'|I||'_l.' e inariinge t]'.-mlr.l.n.-mrhfgmrmlr ARl AT
[ Toath-like Processes) fCnEnng Plales |

Terniifne demimiing

AT AT Y

! I

Ty pairs of teeih Cme pair of toeth Three paers of teeth
Ancrilerrmg dasdanal A hrasiiemse A vanstdeinm

MNecalor amencamis Ancylosliora ducdenale  Ancylosioma brazilisnse

Ancyiosioma carmnum
Fig, 150=Buccal capsules of hiakworn of mun and animals. Abdapnificatiog =20

Lo stene el

1845

Crerrmrnernl e The Cild Worad Wk worm
The prirusite wirs st discovered in 1838 by an lalian physician Angelo Dybini, The
Tarvaiie bl e vems worked our by Lisoss in | K98,

Geographical Distribution. s wadely distributed in all tropical

lel 36°N ta puratie] 3078, occurring in places wherever humidity and

Peithugenesiy and mode of enirnce 4

el Fa H ] 3
t:znd subtropical countries extending from pie
& - 5
MPerature g Favourable for the ||.1:'1HL‘|“|"’“"'IJ
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. L;nI:II: ':: "l[""'”";‘!'litp B boumd i Europe, Nonh Afoca (specially prevalent in Egypi, i tPungab ard Ltar
=:hi. S Liinka, Cenirsa ) ;
Py b emiraland Nerth Ching, Paafie Tstonds and Sowmberin Sty of Amenea

tat. The a i
IIHH & il Waorm lives i the wimsall iitisstine of miam. |'|..IITil ularly i thae e [ g Bean am Ml il bie

o and rarely i the feum.

Morphodogy, A Woase, It s Soall, srevich white. evlimdrival wopm. When freshly peasseal. the winm has @
reiddashy bowwenr colour due 1o the meesied l'li[:hhll it m1|.'~.r;lt:l| trace The anterior ¢nd ol II|'|n.' worin {5 hent shglhily
dorsally. Bence thie mame hookworm. This bend is in the same direction as the gencral by carvature, The vral
aperiure 15 04 termuinal but directed rowards the dorsal surface. The large and ‘-'ﬂ':'l"‘l“'-'l“”"" el vapsule is el
with @ hanl substance and 5 provided with 6 teeth, 4 hook-like on the ventral surlace ol 2 knob-like (mangul

lwiest on the dorsal surface. There are five eland< connected with the digestive system: one of them. calles thie
pesophageal gland, secretes a ferment which prm vents the clotting of blood, i

The sexves are easily differentiated by their sizes, the shape of thetail [posterion el bl the position of the eenital
ppening (sve the fable below ), Owing 1o the position of the genital opening, the Worm assumes Yeshaped figure
dunng copulaton, 3 -

Copulatery bursa. This consists of 3 lobes: 1 dorsal and 2 lateral, Each lobe is supported by chitinous rys; the
dorsal lobe contains 3 ( l-single dorsal ray and 2 extemodorsal ravs ) the bwo Lateral lobes contain 10403 pairs ol lateral
rays ind 2 pairs of ventral rays). Total number of rays are 13

Afale and Female of A duodenale

M Fasl i
o Smaller; abomt & naim 143 o) 18 length Lomger than mike: ahouth2 5 nvm (020in b Kagth,
Poaterinr Erad: Expanded i an ambrella-lke Tapering, ma enpanided barsa

fashiom (copolaiory. bursal
fremital Omening: Postetioaly opens walh the chaca; A the pitserion of posterionand nuddle tand of the bady

Life span, The Jife span of the adult worm in the human intesting has been estimated 1o be abaut 3 1o 4 years.
Ecxis. The eggs are passed oot with the facces and the distinctive femtures of the ege (Fig. 157) are as follows:
(1 Oval or elliptical in shape, measuring 63 pm in bermgth by 40 pm in breadth. ==
i t ; 1 1""’

Hid Colourkess (not bile-stained). y 1

(iii} Surrounded by a transparent hyaline shel-membrane, '

livh Contains a segmented ovum usually with 4 blastomeres; has a clear space b

between the egashell and the segmented ovum,

iv} Floats in saturated solution of commin salt,

The epoy are first laid inan unsezmented stage and durng their passage through
the bowel, seementation proceeds up to the d-celled stage. The cxes, when passed
out with the facces, wre nod infective. 1o man.

Immunology. In A ceantima, indections indogs almost complete immnaty may
develop by small repeated infections, A similar phenomenon may also ooeur i hu-
man infections. In endemic areas most paticats have minimal intestingl infection
and no significant syrmproms of anaemia and this may be aitributed to the develop-
ment of s partial immunit v, Asymplomaltic infecions (worm burden small) outnum-
ber sympromatic in fections and they repeesent a carrier state in whom some degree
of hiost resistance has been acquired. A heavy infection with symptoms of anaemia

may result from the Failure ol developmenl of immunily. ; vl
.L'rﬁ: Cyele. No intermediate host 1s required and ke other helminths, multi- Fig. Eﬂ'"':“" ol A; dwtenle,
phication f;!. warms does 10! occur inside the hurmsin body. Man is the only defini- g :-‘.Eu::llr:i- f::ﬂ::km =
live host for A. duodenale, The following are the various stages of the lile cycle AR ki IR HwEr

(Fig. 152).




214 PARASITOLOGY

e,
=y
Prowimomal i

triccal psIe

N atiar gy

Tarming! baccal p—
capsile & 3rd mault

KT

|jl_-hl'l-!"-" T b ]|

capsule

spuafy mahig
= i d ek

-

<3, = Larvae travelling upwands

¥, el 4 y
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Fig. 152

Saanie 1, P.r!.\'mlnl’:' I'-',I'I II'-:HH-" _II'HHH .I'.hr .Fl'flrl:'r foed .F'FH.-.J'. Th LEES, tlll1iilinilig HEE“““'L'{E
passed out in the Facees of the humsan host,
Stace 1 fevelopment i Soil From each cgg a shabditifinm farvg (250 .
i H e i in ir A i . L -
about 48 hours, The rhabduiform lurva moults twice, on the third dqy :"“Jl R r_l]:.';gﬂ'g_” hatches out in the soil 11
Silariforn farva (300 1o 600 um in lensth), the infective stiage of the I"ikI'nHilE- The 1 I develps SR
cges 1o filariform larvae is on an average 8 w 10 days, e taken for development frof

uvil with 4 blastomeres. i
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LT RTEL L FERTRe e Bt i W - T a o !
o THR o A II"-'i||-III|||:|;|!-_.:'..,'||_' Are STV, b i Fhe! Larvae cash o1 ihisir st

gain) eRITARAE fo e body by penetrgime e «k

i
Cyaik 4 Mieraion, Uh reschiing

LEhe =L B i Eneoais Tessles, he Lirs pe @ nler anta e Iy -'-111|'.'.I'u LTty o1 RLPRL 1L ChL

o prase throueh the vinplh- - T e
They | - VTP e e SYStem mto Lhe venous circlilation and ure carried v the prgehd hathrt dit the

puilimary capllaricy, ‘whire they Break: thiough the capdlary walls and enter into the alveolat spaces. They then
gt oy 1ex the bronchu. trachea and fary o, oo uml I|I:u:r epiglomis b the hack of the pharyn arud are ultimately
m;,”.;w;:dr.. Dlll-'llllf_:rl;\l!‘;n“[”” OF i3k I_.“l,_.'””é: the Hesaphagus, | thipd imowbtmag tikes phe arial @ termenal buval
capsile 15 O LI Psernad tiken Tor sae N e o

Fﬁl.uil A, Diwcantivacteoan paened .I_m-,:”],;r:.:;}ikrh r;;;-;‘nﬂlm&.jh .}l'l.ul.l.l. it ':h"ﬁ' v i dereo o fourh

. : “giey. The growing Jarvae settle down o the sl intestine. uidene & T

moutting and develop into sbolescent worms, Ar this staee. the prowisional foothbess heceal capsitle, formed previ-
arsly, 15 casl off and the definitive buceal capsule ,;-,1,m|-,_1,:|,_. with tecthoes formed. Tn 3 o 4oweeks e, they wre
wenmally mature and the fertilised females begin o lay egps in the Fieees, The eycle is thus repeated. The mierval
pepween the-timeof skicinfection dnd the firste _-,1-,p,=‘.;,1-;m,_~,: of cops in the Faeces, 1sabout O weeks.

Pathogenicity and Clinical Features. The worm causes hookworm disease o ancylostomiasis in man, characierised
chiefly by anaenu.

Mot o Isrecnos, This oceurs when man alks Bare-foot on the faccally contaminated soil, The Blaritorm larvae
peieteate directly through the skin with which they come in comact, The most common siles of their emry are (1) the
i skin between the wes. (1) the dorsum of the feet and (i) the inner side of the soles. The larvae can penctrie any
part of the skin which s sufficiently thin, In the ease of gardencrs and miners, the skin of the hands ney be the portal
of eniry,

Infection may. also occwr by the accidental drinking® of witer contaminated with filariform farvae. Infection by
this method 15 nel coanion,

Difecting Agent —Filanform larva,

Migrationi— Through lungs.

Portal of Entry—Skin.

Site aif Location —Small miestine.

Pamincesc Ermecrs: These may be considered under 1w heads:

1. Those produced by the farval formis while entering the skin of the hose wxl during migration throwgh the fungs.
3. Thase produced by the adult worms in the small miestine.

Earhonesie ERecrs Oashn my Asoviostome Lagvar

(a) LEsions i THE Skin: (1) Ancylostome dermatitis and (ii} Creeping eruption.

(1) ANCTTOSTOME DERMATITIS 08 GROUND ITCH {Fig, 153} occurs at the site of entry, Tt is more commonly seen with
Nevatar infection than with A nevlostome and senerally disappears in the course of one to two weeks” time, The skin
IE‘:‘-II'JH ]'.II"-'...'ECI!'-:E the E,l:!l'lf..‘-t'ﬂl 5}.'n'|ptnn‘|'5 of HHE}-[E&HI{I-I'I'IiE'IFII!"- h‘}' 2 10 4 months,

i} ceEEpG ERurnon i a condition in which the filariform larvae wander aboot through the skin in an-aimless
manner for several weeks and months fup 10 2 years), producing a reddish itchy papule along the path traversed by the
larvae (termed “larva migrans”). This is particularly seen with those species of parasites (A, Sraciliense and A, caniizent)
which are not adapied 1o man and thercfore aftes having penetrated the skin layers, cannol proceed 1o normal devel-
opmen i the small bowel, Maplestone ( 1933) had on occasions observed such lesion amongst the tea-garden coolies
in India with the larvae of N. aimericuie.

The filariform larvae of mon-human hookworms do not penetrate below the level of stratum germinativum of
human skin, They remain in i OFBOUS andd serpiginous twanel, the roof being formed by the stratum grinulosum and
the floor by the corium. The larvae move in the wnnel and progress very slowly amd irregularly at the rate of 1 102 em
per day, As the farva advances. the path lefi by it becomes dry and crusty. This migration persisis for many manths
befisre the Tarva dies. The migrating filariform larva of Srrongvioides moves rapidly in a short line at the rate of 3-4 ¢m
in an hour, hence it is termed “larva Curmens Th‘E form of “creeping eruption”™ caused by Sreompevloidey larvae Jasts
fllﬂj.' for a few weeks: it H::‘illh'-‘i {rivm -'.'I’I.I'ﬂ'i'l'l‘rEClH'!ll'l. !

“Chkamato {19611 and Higo | FI62) have dmwm-u_nmm by experimental study that mature Glariform larvae of A, diodenale
when swallowed, will develop inio THHUR: WOPFME, without the fung passage. '
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Fig. 157 =lIron meiahilism and hookworm anaemia,
;,,...,.l,mmmrkinp hluends 2. haemorrhages from the sited of a3t linwnn Of the wistiny,
1A A, lypeschrsmic macricylic anpemia,

e

. : ok by thee st per worm per day as fodlowss with ¥ aeerdcane 003 m]
. siedl The avemge b ol bl ] :
immli_vl:m:lr-.- rn.rl'i.]'.'!}i'rllfi""::l_ It hais been further phservest thad plasma forms the main source of nounshment and the red Blood
cell “"h ‘*'-d"""fﬂ"; : 1...;111 I-7'Wl1i|:n“}' unchangetd o the lumen of basts nlestine. The development of haoksosrmi ansemi s
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Blowsd, anil e heas vombectvoms such diely witlulvawal of Bliwsd By o Lariee e o
iR igies i By ‘l."l

wislild e sartvient fo canse mnaemia, g estimaned the lovs of laemuoglobin for each I

: ) s I ilakiles jin
VIRE NUTRETIS AL DT FS, Sonie oflwes contrlvmey Do pors e luidle et fict ey af The, avaika AL || T

haemopoeie substnces m the diet T s appanent that o chimonme ol finn i
infected individuals with a Farlty dliet: Ciases wie om recond wien: anaemia has Bty bl Connpietely by gy g
ORI v ns bt e Lise ol any-specalie b lmmtie, T, depending upon fhie patne ok g mteional gegg, o m
iy of amae i aay vary, Wit mon de) ey e e e YR TR and wathehebicieney of bl
arial vitamin R rx lexirnsns Detor of Cistle ) @ i s I ol e delieny ol T R R R TR B,
3|Il.'l-|i'|.1 acid causes sl Pk !I_rnlp.'g REIRTSIITH R

Clinical Features of Hookworm Anacidn These may e conysidenee] mimder 1w Banelss Caitstion iiestmal g,
testations and Elfects of anmemi.

proat B Tually commipenined fii

I Croisdrometestmmird Mertifexiation, Therpe by Bape *If"”‘[’*'}'li*' iroithabes spssic el willy pnpasne e m e as spm
bating duodenal uleer, Cecasionally, e parient miay bave s abnoomal appetite shwiwing i perverted st i g,
things as carth, mudh or Bme et or geopliees. Analysts of pastiic acil seerction shmved virving griwdes of acidi,
hy poacidity is more freguent than achlomisdria, 1t may be it iron deliciency anacmin ney cinse sl st
st aed.

Biowelsare gl:n-;:r:ﬂl'_'. 4.'|.1:1:-'.|_"|!1-:|1|_-|_|_ Some e, 1w piatie .;|_'||||p|'.l|i11l1 ol steatorrlionen IIH"}' diarehiowe, the L
penests of which is ancertaing I can neither be correlaed with hisskworm load mor with any muocesal abasmaliy o
ohserved by jejunal biopsy,

= Effects oof Amvemig. The shin assomes o sallow appearance thght yellow cotlomnr ) and thee onocedis dveobaane of
the eves, lips and tongue shows extreme pallor The Gice appenrs pufly with the swelling ol lower eyelids anid thee i
ocdema of the feer and ankle, Koilomvehia s frequently observed, The peneral oppearance ol the patient is o pak
plumpy individual with protuberant abdomen awd dry Tostreless bhaar, The effect of anaemer on candusvisculir sysiem
is manifested by a hyperkinetic circulatory state which may wltimately lead to circalatory Failure. Growth and dewl
opment in children may be retorded.

The chinical diagnosis of hookwormy anacmia can only be comfirmed by a microseopical examination of stool !
other laboratory procedures. | Fig. 1538),

Blood Chamees in Hockwernt fifection. Typical hacmograms of distinctive Iypes of anacmin seen in hookwomt
infection are given in the table below

Hypochromic  Maveseytic© Dimompihic Misrmal
ARerE Anazmin Anacmia Hampe
Red blood cobls in mullbons per mm' in .71 13 4 w85 | Fou
Hacmogloban in g per 06 ml of bl 4.6 J48 i E5: 00 17 "M!
Packed el volume (PO im por cenl 21 TH A 43 4]
Mean corpuscular yolume (MEV) in fenvoitaes (711 T 137 111 74 s 1000
Aean conpuscalas Tacmoglohem (8O in preoogram de I 47 ) 34 fa 13
Mean corpuscalan haemang lobin concentration (MEHCY o per vent P Ly a3 St 1 36
Morbid Anatomy. This may be discussed under two heads:
(1) The lesions produced by adult worns in the intestine.
12y The effects produced by anacmia,
(1) Intestinal Lesions by Aduit Worms. Areas of small extravasation of blood, some fresh and some old: the 1%

are indicated by pizmentation. If the examination & made within 3 hogrs after death, 1
attached o the cenire of erosioms in e mocosa, 1 he examingtion is des :
lumin of the bowel {see Fig. 156),

r I
bt worms may still be fu :
Ktyed, the worms will be found free
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HOOKWORM ANAEMIA

Fale conjunciwa

Oledama of focl
Erﬁm.f [ Pifiing on pressuse)
ANAEMiA
Al -'
-
I§
| T
i
: 1
E
%
I L]
= |
Lo ]
E
=]
i<
T
=]
Hookwosm egg
i shoe

Fig. 158 — ki onal laborntory diognasts of haskworn ansviis,

In advanced cases, there is peneralised vedemi of the subcutaneous tissues with collection
of Maid ; wvitios | transudation of Tid results from lowering of colloid osmatic pressure of blood ). Fatty

- wid IF.IIh':!.liEF‘UhL d heart may be well marked in severe cases, Bone marrow often shows an ervihroblasiic
chiinges in the liver an

Teattion and the yellow muammow i transformed intoa red formative marmo.

ian i . i

Laboratory Diagnosis. This comnsists of the fellowing:
T M[Elmmﬂ. o A el L exzomination of stood 15 pecessiary o fund the adult worms which may be
i T LT ; ! : 48 : ,

) Enambphion ol ermiifuge. A direct microscepical examination ol stvel may easily demonstrale

passed nut spontaneously oF alter ay
e prisence of characleristic howk wiy

123 Effects of Anacmid,

[T CEES Cospcentration method may be wsed.
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. i w oAy b el v
gaargt - tinEnE el ma !

For estimating the intensity of hookworn infection, e vanous i fuhwe |
x Jnyinabvar o (Rybes bl maY s,

tan) Stoeddy oof Duecsdenal Crmienis. The matenal obtained by dugwlenal
revenl either eges or the sdult worms ¢ Nevator oF Amevlostan or both).

2. Initnrect Merions

11 Evamination of Bloeed. This is carfied et b 2sceriain the mature of anac .

() Cronerad Evanmnaiion of Stool, In a magonity of cases ol hoakworm anaenii, |
gives i pewitive reaction, Charcol-Leyden erystals are often found in the stool. L or N i

SeecnIc Diacnoss, A specific dingnosis of hookworm anaemia whether due- 1o A, d“':h :IJM:J "l' l r”"r__m Bl
cannot be made from the morphalogy of eags discavered in an examination of the :*-1'1'”'- f'ﬂ"’f ‘ B CRTUHEU RO ol
he madde by studying the morphology of adull wirms or the mature infective flarilorm e

Treatment. For the treatment of hoakworm infiaction the following steps are to be taken: (al ESpUESInG af wiiy
by anthelmintic and (b) reatment of anacmia.

Specific anthelmintic treatment should not e starwed if the haemoglobin is be
sreated Tirst with iron and afier the haemogiobim has come shove 51 per cenl, sped

For hookworm infection the anthelminti dogs il are thiabendazole (25 mgikg fo
o 100 ||1F.|I-;g fiar 1 d‘i|:q':~. s 1 gml, mehemsbuenle (W0 mg [Wiee duil:q' for & elays or RIbH
once), Albendazoke gives good results against A duodenale and N anericeimis. Thiabenda
Birvise and dorman larvae, Levamiol (4 mgihgt is less effective ogainst N. amiericiie.

Hookworns amemia responcs readily w onal ison | feeous sulplate 200 or Whing thrice
patientt. Folic schd and vitamin B may be indwated mosome cases,

Prophylaxis. The fallowing measures miy be adopled:

1 Arrerek e Adhdt Parasite, Treatmoent of carsiers and diseased pe

munii:r Firsilment e BResse b,
Attirek ewe Leervae, Preventon of soil-pollution by proper conim
Persrnierd Protecrivn, Wearing of hoogs sl gloves,

i and the presende ol evsIRcphify
esi Tor owcult hivod m the o,

b 30 per cenl. In suich i gk, ARBCHN s 4 b
fiv: antlelmintic s o be administeed

F sy ey, pyrante] pamicie ol g,
mg onced, and ddbendaeike (40 g
sole is eflestive aginst migre,

duily; soconding toths Wdenince of i

reots simultanconsly with whalesale treatment of com

| of sewage dispnsal. Disinfection of faeces or s

2
A,

Necafor americants (Stiles, 1902) Stiles, 1903
Common Nane: The American hookworm or the New Warkd hookworn.

Geographical Distribution, It is the most commaon species in Sri Lanka and India (except in Punjab and Uikar
Pradesh). Although first discovered in America, it is more likely of African ongin. From its or ginal focus (Tropica
amnd South Africa), it has spread (o Indis, Far East, Australia amd America,

The hife ¢ycle. general morphology, pathogenieity. disgnosis and reatment are the same as described for
dirodenale: The differentiating features between the adult worms and filariform larvae of the two species are shown &

the table below.

—
Dilferentiating Features oF ihe Two Species e
A dfundenmle N simericinny .
ADULT WORMS
Bk Adult werrmis |;Jl'g-|:' sl thecker Achale seiins smialler armd more skeneher
g L Heersds im the somme dineg b s the body curvalure, Heneds in the oppoesite dinection te the body
(Fags, 159 & 1A CUTVTITE,
Bl sl O assia g & leelli— 2 hoak-Tike testh on viehal sorfaee 4 clutinious plates— o vendeal srfoce and
{Figs. Ind & 162 anel 2 haoh-like tecth on desal surbaee. 2 on doesal surfice,
Crirn aroiy Bumsa, Dorsal ray i single. Total sumher of rays— 13 Dorsal ray e split fram the base
{Figs, 163 & 164) Twn spicnles, sepale. Tatal mumber oF oy s |4, Twe spicakes, fusad 4
e tigs,
Psremiiy B 0 Frase A s[mine 18 IEsen. There is i spine,
i E - et (b maichille ol the bixly, In-Tront of the middie of ihe Fiod
Parmroa 8y Mo pashapinic™, lss pitheszeqie, f
"

*Rlwd lovss-is higher A aliedenale becatse (00 s 0 larges womn. e i85 amied with teeth
Jieaving mwsre bieedhng poinks

el €iE D An s e paigralonk
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Fig. ni
i maiural s

Buccal capsule and {Copulatory bursa of

A. duodenale N. aarertcanis

Fig. 161—Showing 4 hook-
like vemral tecth om fop
andl 2 knnh-like dorsal wetls

Iaclow,

s 163~ Noie the dorsal

|| -
1:ﬁingh: bt partially divi
a1 the Lip amd each abivision
is tripariiie. Toal number ol
rays— 13

i
Fig. 162 —Shaowmng 4 chibi-
nones plates, 2 on veniral
suirfae ond 2 on dorsal

surface,

Fig. 164 MNole the dorsal

ry i splin Troom e base

and gach division = hipar-
tite. Tulal munilser of

rays— .

f i with the ansistarmece of O, NV Bhaguri |

5% MEMATLILA

Sjriaes

s g ool

i
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FilarHaren Larvie | Thied-Stage Lavvas
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Ancylostoma guadenaie

Necalor amencan s

Fig. 165 =Hoccal cavity of filariform larvae of Arcvlostomes ducdenale and NP Wi

Buccal canti
r

Oesophagus
#

Itisa parasie of dogs and cats in Brazil, Indiaand Malayvsia Staes. The
capsule hasasmall orifice and the v emral dental plivte contains one pairef]
Man i anunsuitable hostandthe filantoom larvae penetrating the human skin¢a
skin. cavsing crecping ereption. Thinbendazole und atbendaznle are ireed fory

MNecaler americanus

Fig. 166— Filariform larvae of Anovdostomg drtidenle and N
IFips. 165 & 166 after Hevdon;: Med, J. Ansrgiie "-';;H

Ancylastoma braziliense Gome

S Ue Fana. (910

adult wirm i muchsm
eth. The |ife cycl
A localise i ¢
b Trearment of ¢

HFpEE e

Wil Ty PRI FIE
11937}

Aller than A. duisdenale The s
€ 1= e saumie as thatof A dwanl ;
b boawels v tharrefoine woam kT L
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Ancvlouoma oo vlanicom

[hits d Domand it cover cut i € gy o i Rri Lankar A Desliense and A cevhenicnm ape conshilered by some o e rvae el i

: i il
e spectes. A. Cevlnivum hinyey ey dies o prrimluce cutmmenuy larva frigeiny i e Inispameazs afe oin receerd where adi

wirrms banse been found oy e intestine OF gl amd ane resarded as byobogical variants (horan stran b Peralo e v
i iy b A e

el

Ancylosiome cantngm (Ercolam, 185495 Mall, 1913

This 15 a commuon parsite of dog, having o commmupolilan detribition. The huceal capsule has fhe fargest mifice caclvol the
parred ventral plates coaains 3 veeth. the innermoss being the smallesl and the outermost the fargest The life cysde o the same as
that ool eher Ancylnstodies. Infective filariform larvoe are capable of producing creeping eriptson in

Fore “ereeping eraplion” caused by A cameon and A brazifiense thishendazole has been found (o be o effective remidy I
s heen ibeservad thal 9 per cent of all s larvae stopped activity on the Tirs) day of therapy ¢ Stone and Mullis, [9hS Asimghe
v of 4K mi vl albendarake or '\-|||'|g||_" dome ol 12 g IVermeCtEn s _|,lq'l.:l-|l CUTE Flich, & A0ven LI-‘:I.""« eresiment course of S
my oral albendivade daily prevens retapse. Tropical thiahendiwole s aba effectne

Genus OFESOPHAGOSTOMUM

OESOPHAGOSTOMUM APIOSTOMUM (Willuch, 1891} Ruilliet and Henry, 1905

The nodabir worm aof menkeys

Crengraphical Distribution. Aloce, Plibppones and Chin,

Habitat. 1tis parusitic in the walls of the Lurge imestine of Africa apes s when the infection is severe, il canses dyseotene
wymipioms in these animals. 1 has ol been recorded 10 psen and 1t gocurs-as an accubental miection in man,

Marpholigy. The worm s very small and covened with o transversely stnated cuticula which s dilated anterinely to fomm an
v swelling. The musuth s surrounded by & vireumiral papellae and a ring of setae. The smafe measures § o 1 mmin kgt and
0,35 min in breadith, There is acampanitlaie bursa with supportang says, The copukatory is long and curves posteriorly, The foamely
ipeasures 55t 10,5 mom in length by 0.325 mm i breadth, The valvar opeming is. sttaated just in froan af e anes The e
B 6 b B mmiereas Ty 27 go 30 microns and are isdistingwishabile Tromn thase of ook waormes AncyBsiormieand Mecitar,

Lfe Cyele, Lile evele is r|:'-|'rr11|:l-ll.'l-e|.1 in asangle bost. The eggs develop in the soil and give rise o free-Tiving leeae, They doonot
penetrae the <kin but ane swillowed with Troew] or water and pass unchigested throagh the siomach and samll intesfine. € armival
im the cagcum, they leave their sheaths and invade the veall, where they ciuse farmation ol oystieaodules. Larvad developament is
completed inside the yst. On maturtion, the Tarvae urst througeh these masdules and enter mio the mtestinal umen. They sttach
o the mucasn and develop into adult worms.

Pathagenlcity. It couses dysemery it apies sl monkeys, Hudtan mlection is rane and oocers directly. 1t produces nodufar
cystic masses (pofypesiy infeatinit both on the outer and maer side of the bowel wall, especialiy in the ower purt of the ileum,
cascum and colon. The worms lie within these cysts, A mpiure of the eysts into the itestingl Tumen will cause dysemteric symp-
s, wherens 8 rupture outside, sall caise |'h.'n'l.vl1E|i‘1i.li.. o

Diagnasis, This may be established by a microscopical exarmination of the stoof Tor the presence of epps. Bul such o disgmosis
b5 mt practicable during life as the eggs of thesy winrmts have o chose sinnlanty with s of hoeoksworms and i & diffieuli i
distinguish one fram the other, _ _

Trestment. Sergical intervention is sy ievessiry W relicve 1!'!|: mechianical pressunt cosed by evstic naodules.

OTHER SPECIES, (esephapostoininm sheplimiasiommn var, thomasi (Raillict and Henry, 19090 |1 was repanied by Thomnas
from Brazil where it was found 1o be parasitie in moakeys. Human infection has also been recordied,

Genus TERNIDENS

TERNIDENS DEMINUTUS Railliet and Henry, 1904

Geographical Distribution, South ,-'I.F:'in:t:t i India 1 15 seen a5 an aceickentsl infection in man,

Habitat. 1t inhabits the larpe intestine of mankeys. A rare parasite oF man in Trissvan] and Nyasaland,

Marphelogy, It closely resembles Ancylostuami, The buccal capsule is terminal, surmunded with 2 corona of twa rows of
sttt Brisl setie ). The entrance o the oesophagus 15 guirded by three sermied teeth, The prle measures 9.5 mm in bength end
F56 mam b breadih, Ciapulatory ruys of the e divide into tve i their distal exiremity, and the brunches bifureate. The fmale
Wedsares 14 to 16 min in length and 075 mm in breadih, The vulvar opening is posterior and sabterminal. The eRms A s
nsiiring: fok. Dol P i Jenath by 40 microns 10 breadih, They ane passed inoadvanced stage ul drwiﬂg;umm, usually iy ﬂhl'
H-cellod stage, They clpngely resemble Wierase ool N emiericames bl nre Lirper,
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; PN Y T 1 | P o
Life Cyele, Thie Bife ovele biis o been compleiely worked out Thic e develop inki e B e WA : i

Cimirsg il I-!L"'-1.'|-I[IHI|'I1T s Al Bk v Tlee Jaivae oan woilistand Jesicaatsig 1o |"r"'|"'"':'-"-"' [RELURR
shoiny o cmirve mfection when s illimed
Pathogenicity. The warm s Capable ol s ime conspderable paithological damage y ther Tommeliion SNy "
Dizyzmnsis. Tlais s Basaced can i ey o] et e il stonsl
Freatment. The thishembasole o the drug of cleace

Superfamily TRICHOSTRONGYLOIDEA Cram, 1927

Genus TRICHOSTRONGYLLUS

Fostens st resbuced moahy, bl capsale Tacking o ndioentary, Busly slender. Bursa copalaes conspeuons. Develipn
diveet; reguines only one hest Dasal peromd Tree, Members of s groap ane componly pasesiiae i e digestave Bt o hery
VARSIl I e, e e e icental

Tipw-dpwcnes: 1 Frochiosiooenesfus colufeifoeemm

Other Species; X Trichestrongsdies orfearatis Jimbe, 194 Confimed w s, sty aowng agnculiural popubstions in L,
Bomrea anad Formesa: This i the onby specees of the pemns st reeovenad Erom man amd sdene mam oonstiies st host and
el mmnumzls e sl s

¥ Toichontrong sty probedearnes CRallien, 8900 Lisasac P05 Dl wises reposted o Egvpl.

4. Peichesstrongoley eirvines Lovss, 1905, Elatan coses peportad Trom Egypl,

FRICHOSTRONGYLUS COLUBRIFORMIS (Gilés, 15921 Ransom, 1511

{Pecpdsaloboworin dJimeose)

Geographical Distribution. [t ocears in Indi, Japan: Eeypt and Central Africa, but mere: fregquently in Japan amd Kirea
Chandler® has peconded ab o [0 per ecemt o cases of hoobwormsmlection i Assam. I sheep- aomd goot-rising losilioes, such s
kashimir, Chandler vheerved st 14 0 T8 percent ol the people wese infeeied. Maplestosse and Blashon™® £ 1900 Toumd ot m b per
centt ol the degs an Caleutip

Habitad, 1t s a parastie of shoepy and gos, The sweorny s fowsd sscan oceasional parasite in T upper part of the sl ingesine
ol i, As e gecidental mbectivn it vscues oo, The worny fives with its hesd covbedded nothe epithe lam of e mucosa

Morphology. Tt i smalh shender wormm of pale pink cobour, The antenor extremity i thinned oul, The seouth i< unemmed, The
mrale measires 4 G 5 i in fength and 0.07 nim i breadih an the egion of the copulistory bursac Tis 1il-end perssessis 3 bilobed
copulatory bairsa and (o spicules. The femafe i slighily onger 05 1o 6 mmd than the mabe and O.0% mim i breadi in e regin
of the volva The valva is situated i the postenior quarter of the body, These worms peneteate the intestingl muocosa amd may
tempornly burnow i, They ane known to suck blosd g times, The cees resemble those of Bookwormns and wre ofien misiaken [0
themy; heoce the term prewdidosdworne bs olten used mcase of infection cassed by this parisite. But ey are somewhat lares
(messaring 89 by 48 microns) and oval (ofien cgg-shaped with one end pointed). The eges are thin-shelled and ane parssed in a
mire seamented stage. containing a morda w oviposition.

Life Cyele, I compleies we life oyele inoa single ll|m_~1. I-.]".'"I.'I.:'|1'I|'IFI1I.'I:II af the egps i the soil and i lkes bt fr days” lime e
the infective Tilarilom arvae o appeas, The humgn tnbection i direct and the Farvire @5in enlrance rourgh the digestive 01
']'1“1:,- [rds i thie rlestime v l.'h.,'\l.l:rlllilé'_llh srimld stoninich waghionl nugruiinl.; 1||.rl,mtg|| the I“"i—'-"i- They I'H.-'L'I.HI!II..‘ sosually matine :HJUIl"
i ahout 25 davs ) b

Pathogenicity. Human mfection vccars through ingestion o larvae on vegetation, It is gsu;
procduce a1 severe ammemint of microeyine bype Faost® s ol the opinion thin presence of seve
o procuce any manifest climival synpom,

DHagnosis. This is based on the Tonding of e chirctenstic epps i the faeces. Hanmda.
to dilferentiate between larvae of hookwornm amd pseadobookwionm

Treatment. Levimisole assiglevral dose ol 2.5 mi st drug of chaoice forthe ire:

ily non-pathogenic b ne?
ral hundreds of worms ane sequies]

Mur method of culture of stood bel

ment of disease. Thishenduzole s lessefieatie

sSuperfamily Metastrongylsidey

Genus Parastrongylus

The penus Parastrong ylus f.-"'l.ll:_'.il.:l!'i"l]“[."_'_l'_ll.l‘ﬂ includes many species
man are 45 follows: {1 A papfonensis (easing eosinophilic menmgoence
abdominal angiostrongyliasis).

amang them o species pathogent ¥

ne

|]h[‘|2|ltl!'1i angl [2pA. CONIFTi e sy [oausd

* Chandler A C (P9 Introduction o Human Pacisitologsy, Juhg Wilew & S

w# Maplestone PAL and Bhachin NV, 0P980T Belminibiv parasites of dhogs
pursitloey. foclion Jepengond Ml Bes,, 3859510,

w== Faust U 119949), Human Helminthology. 3nd edition. Henry Kimpon, Lanickisi

b, Plew Wik, Lok,

n Calegigs . )
etz gng their bessring v hum
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Parastrongylus eantonensis® (Chen 1935) Dougherty, 1946

F.-"Iﬂgll-[:lj.ll‘ﬂilg}'f“.} canfomensis)

[ The reit ferrgworin )
The pruiriesise votising eoniophiilic meningoeneepdalinis B e

EOSINOPHILIC MENINGOENCEPHALITIS

The synurome of meningoencephalitis caused by A, vantonensis is prevalent i severil arcas including the Pacific
istandds and South-East Asia. The parasite was first recovered in Formosa in 1994 by Nomura and Lin (1945 from the
i S_I". L B Young man \‘!'h'l::l ik I;E'h_'n_l.'“ 1his ITt:l.HiI'E!hiﬂ.ﬂd}l'l The '-.EI:'HII'IEE e B LA T I'L"I'_H'II'I.L'IJ_ [Fisim H-'H".":I.!I in 14 l'l:r
Rosen ef el § w[":":‘- Same human cases have been reported frum India.

A. cantonensis. 1t is a nematode which utilises molluses as the intermediate host and ratas the final or definitive
haet. The habitar of the adull worms (both males and females) is i the twio main branches of the pulmonary artery of
the rat. The gravid female worms Jay eges into the blood stream and these are carsied by the bloed into the smaller

vessels of the lungs where they Indge as embali. The epps become embryonated in about 6 days, The length of the
adult worm varies from 17 (00 25 mm,

Life Cyele:

The first stage farvae, These measure about €.27 10:0.3 mm in Tength by 0,015 to 0,016 mm in breadth, They come
out of the ezgs, break through the alveolar walls, migrate up to the trachea and larynx 1o be swallowed back mto the
slimentary canal. They are finally eliminated with the facces of the host. In fresh water or sea water. these larvie are
able 1o live For about & days and 3 days respectively.

The intermediate Tost. These include terrestrial moelluses (land molluses)— snails and slugs, The first stage larvae
enter through the digestive tract of the miolluse or by active penetration of its cuticle. They wndergo 2 moultings and
become third staee larvae in about 2 weeks, measuring aboui (1.3 mm in length by (.25 mm in bresdith. They can
survive in the body of the fresh-water smanl fora period up o 12 months.

Development in the definiive fost, ret. The rat is infeeted by eating the molluse infested with the 3rd stage larvie
o drinkine the water contaminated with such larvae, The Jrd stage larvae on entering the alimentary canal pass
through ihe stomach and the small intestine into the portul circulation and then via hepatic circulation are passively
iransferred to the Jungs. They however do not lodge in the lung capillaries but enter the systemic circulation through
which they are carried 1o the central nervous system for which they have a strong affinity.

Too additional moultings oceur within the brain in the tourse of a fornight. after which they are translormed iy
sdult worms. They emerge on the surface of the bram and remain in the subarachnoid spice for about 2 weeks. The
juveile wornis m‘c.:ta.lllf ahout 11-12 mm in length. enter the wall of the cranial venules and then v nghl veniricle
travel 1o the main branches of the pulmonary arery where they lodge, These become sexuslly mature in sbout ane
week's tirmie and start laying eggs which require about f days o cmh:rquu: :'."'J hateh in the lung capillaries. The first
stiime larvae dre usually found in the fagces of the ral 42-48 days alter infection,

“Human infection. This may occur in the following ways. _

I. By ingestion of raw vegetables comaining !hc ."lrtlln'lugc !ur_-ﬁu: -.:I'.-“I.: CERRIC Y i _hulnd planaria and m:_:ui-
luscs oF ingestion of s of iml’“"_“f":ﬂ}' cooked infected intermwediate hosts (amphitbian snails) and carmier
ur parsenic hosts erabs, prieshs. i

2. By drinking waler contuminated with the infecied larvae :

The 3rd stape larvae afler enfenng the afimentary canul of miin fallow the ST TONle. as in the rat. 10 reach the
brain, They are unable o proceed further and die.excitimg an mfammatory TLHCTRE 10 the brain and meninges. The
Hwinn;:nhilic respanse noted in the CSF of human cises has Been suggested as being due to the metabalic products left
hehind by the parasite oF resulting from the deatls ur_lhe parsite in the |.:|:nlr.qll mervons system, Larvae and adubt
worms may be found in CSE Muin behives as a parnleiic hinst inowhich thie infection reaches o dead end. 1n the Pacific
the disease s of shor durstion sl often terminates *ilmlllitﬂmﬂﬂ"-l}"._uﬂr'__t' A minonly |1.'|.1}'_I1::-|1r1: a residoal paralysis
tcommanly facial palsy ). [mminity does not develop aller recovery romeanfecion and remfecton eocur ( 2nd and 3rd
attacks have been described ] ; i . ;

Clinical features: Ineubaiion period L :lJi]:l"';r Climical manifestifions are symptoms and signs of cosinophilic
meningilis {intense headache, fever. _r.-.:.:k stiffiiess, convulsions and paralysis). Eye complications. aptic neuritis s
found in associtation with eosinophilic meningoencephalitis amd the sixth cramal nerve palsy can also nccur,

i i 5 i
*Jovseph E, Abcita, Advances Parnsinfogy, vol 3, p 203, 1965
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# Liarwsls s

A specific skin test can be performed with the help of a purified womm anti The discase | . Vimtin

; . sy D E st
dingnosis are IHA, ELISA, TFA, CIEP, but these are ot very sensitive and specili R
: - g afme o
astradly Tasts for 3-6 weeks. The msiances of fualinies have also been repuirted Treatme
wnder cover of stenvd-has beneficial elfects, -F
i s "

: L o H |.'||'-|1.-"-|I'Iln."¢lu| TilEL]
In the Pacific a pavient who develops brain svndrome theadache, neck aiffness and p ety
2505 ) should be spected as o cue |

peripheral eosnophilia and the CSF showing eosiophilic pleocytosss (56 1 nat ORI, copet
angiostrongyliasis, Other helminthic parasites which may cause this syndrme are cerchr _t—:” ' .I -'L; fizhy,
cysticercosis, cerebral echinococeosis, cenchral schistosomiasis. trichenelliasis, i':.'n:|1r.:.l| PArARA RIS T e,
wndl toxecar infection in young children. These should be considened in the differential diagnoss

Parastrangylus costaricensis (Morena & Cespedes, 1971)

{(Angiostrongylus coslaricensis)

The parasite cansing abdominal angiostrongy liasis.

EOSINOPHILIC GASTROENTERITIS

Gengraphical Distribution. Tt s Goumd o menon Costa Rics, Mesicon. Central and South Amenca.

Habitat. The adult worm lies in the mesenteric areties of different rats and wild nﬂﬂ_l'ﬂ?-:- —

Pathogenicity. Consumption of vegetahles contaminated by thinl stage farvac causes illﬂl‘.‘-‘i.'".l.“] I, The thiand
stage larvae lodged in mesenteric venules, canse thrombosis, infarction, ulceration of the intestinie. Sometimes v
pentonitis muy develop

Clinical Features. Pain in lower abdomen, vomiting and dizrrhoea are the main clinical features which i
appendicitis,

Disgnosis. It is made by histological examination of the lesion which shows eosinophilic granuloma. Eges ar
larvae can also be found inthe lesion.

Treatment. Surgical removal of the lesion is the only treatment of this disease.

Seriall formis, more or less pin-shaped. The cuticala near the mouth fonms wing-like expansion on each side. There is a plnbuba
enlargement @ the posterior end of the oesophingus. The male PUssERs caudal papillae. The posterior extremity of the female [
drawn oul into a long, apenng and finely pointed kil which comstitmtes nearly onesthird of {le bength of the worm,

Genus Exteromius Leach, 1833 Species E. vermicularis

Enfervbiis eerpticufiarey [Ranngseus, 1758) Leach, 1853

Commnon Names; Thresdworm, pinworm, seaivwarm,
Lentckan { 1865) first worked out its Tife cycle,
Geographical Distribution. 1t is cosmopolitan in distribution, being found il over the warld
Habitat, Adult worms (gravid females) five in the caccum and vermiform appendix of man, where they rEmi
until the eggs are developed, They generally remain on the surface of the mucasa and may UL‘EEE;DI‘IH"}'
submucosa, '
Morphology. Anvit Woess. It is small (Fig. 1673 and white in colour, It iy more i i
. : (B e _<hgned 30
resembles u shont piece of thread. In both male and female, 3 pair of corvicg] glpe [win -l. S i
like expansions) 15 present at the anterior extremity (Fig: 168 There is po buceal t:wilE
The posterior end of the ocsophagus is dilated into a conspicuous globul; bulhk (3 [].Dubjﬂ.- ( §
: : 4
POStErior thipg
Full t”“h'ﬂmﬂhtcptuﬁ:r Fig. 167 —F wermicntd’
A Maliral wpxew ol adhifl UL

encyst in &

bull oesaphagus), a characteristic feature of this nematode,

Mufe. It measures 2104 mm inlength and O 02 mmaeross its girth, The
of the hady iscurved and sharply truneated, Itis rerely seennd s diffy
apurge. lusualby dies after ferilising the female.

Foemale




PHYLLIRA MEMATHELMINTHES | LARS NEMATODA 227

|||':'||.-|-'-|:'. “ PRCasUTES & i [ 2 wims o Vgt h The postcri CARrCImHY s
iy

{ the lengih of the worm

i (4 fiy L3 T dc i Y '.-'|,||_|_|'-\.I |-|':I
; TH ; .
gt anvid ehrmwn, ot it @ o daperimg aod Drely pointed Tl which s mearly one-thir

The Fr.n.q-,! Femmale. sbter oviposstion, die weithin 2 3 ivasks
Eiwis. The Ll 1L il -.'|I.LI'.|1_'l.,--| sbies ol A cpe (Fie T80F are a5 bodlows
(id Colowrless, e, nat bile-stmed !
pnd Asymmetncal in slape, bemg plani-conves, | Rattened on one side (the ventml cide) amd convex on the
otheer (e dorsald sader
i) Measwres 50 to 60 ym in leagth by 30 gm in breadth,
vl Surrounded h:.' A Irmisparenl shedl,
ivi Contmns a coiled tadpole-like larva
pvid Flosts in siturated solution of common salt,

i - =
5 W 4
i Fig. 169=Egps of £, vermi el
for ol of £ vermiilores L e ot
B I‘-|IE‘ iﬁﬂ:!ﬁf.m e 1k aind Bl Dt Sixe wesles high po
Lote fhe cotaeals i 10 i
.Jm:hh_-.hhm prrsclar gesnphsgus. i lor i bkl e

' . . seciate host is reguired (Fig. 170, Each of |J:u: REES, e by-Taid on 1.im.|:lra:nur+:|1;!c.|1|-.|;]r;;n£: ::\
LIE Cyeln, Moo ; its develapment In 74 {0 36 hours” time, in the presence ol m}t_.cn. nhcctio] o
ing a tadpole-like farva mpie -: .~;hL-II~;:|.r¢ dissolved by digestive juives and the larvae escape n.' lh.c..r.mnli mtm.uw.t
by ingestion of these €REs. T |3~g,,-. e After the wiorms become sexually mature, (e male fentilises the E::.r_nah
M B i WL::w.ii'mn the-small intesting down Lo the coccum and colon (also the vermitorm

and dies. The g'r.sl'-'ll;.:! female lhE::iH["h‘E; pas develop. The fertilised female then wanders down the rectum ’f“"l wnrl:tt lll.-.':
e mmiﬂ:’l-‘i wr:hzj:iighl (after the paticnt has retined (o bed) o deposit eggs on the perianal skin. The eycle
way aut of the anus during

e avele | teted in 2 1o 4 weeks' ime.
s ol The whole life eyele is COMPIEIEL T2 kLo
nian mpﬂmﬂ.' the gl nof E v peferafieris In sl 1S l-'.nr::ml..lfh -EI:'III..IT-IJI'!.II.ILI.?. m ey
Pathogenicity. Infection &F = are the usual victims and familial infection is common. Transmis off
Mong oF INFECTION, Chltdl.'i:n 11““2.4,_“1“ of egps. The first infection i eithcrmm;]gumﬁ i'rqm close aa-:wrmal.uz;rnr
{ram pe petsell 10 mnothiee by L S rwons handling the night-clothes and bed linens of infected patients often

I:I-IIE i r EI I.I:I .Ir- ﬂku F'E . " Y =7 i :
LI:H"!H“ e i [1_1. ”: -I"i- "|.|'3:|;',I i |'.|Ll5"|ib||-i‘[5' I-':'F the il!rﬁ':ﬁf'“ H”‘E‘. .'JJT-I:H_'II'I'IE., !'il?&ﬂ.lﬂ“} I an ||11-|'-'C1E IFIII.EI:_
- W |:E Ih‘f il'll-.-'."ll.‘-il 1. BT i3 Ak :i

¢ of the worms at the time of egg-laying causes inlense ituhi:ng_. inducing lh-.: F-Hllilel
Anter-infection. The rru.}’-"f-‘”mh' ey carrying [he SxEs containing the infective larvae on their fingers. Thl..xe T
fo scratch the affected par unm[;ﬂd and swallowed by the patient himself or the inféction may occur direct from

sl 10
i m.nmkur:::mn psbat with childrem,
. 1 c
anis-to-mobil, 2 ver
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i
o -.|'\.l.-'l"¢ Lot
E ;“-1_1 e =iy, I_I.I e
':"I'“IT gl .:':ﬂ.‘-l,llll.II
- 'l' -1
W
Adids wormes
1IN At
Adull worms

AORET worms in appendis

LIFE CYCLE

of
Enterobius vermicwlarns

Larvas Woaratad Irom drgos in human sieskne

=
-
I i

..1 Egg 24 hours attar

Gravad Termale

I:nr.-r.'q:ri.rhg ot
off anus and

lying eggs

=

Egg contaiming nfecine
farva swallowed

Comaminalion of lngers
dunng scmbchingg

Fig. 170

Retenfection { Retrogrde Infection). This is a process in which the egps laid on the peridnal skin immediateh
haich into the infective-stage lorvae amd migrate Ihl'sl'lltilh the anus i develop into adolescen forms in the coklos;

Pamtoesesests, The signilicant pathology is the irvitaton cansed by the greavid fenmles around Hhe s, The migrit
ing fernales often enter nte the female genital ract amd femike unethic, causing inflammation, Thess Wisrmis miay even
enter indo the peritoneal cavity throwgh the Fallopian (ubes, X

Clinical Features, The monifestaions which are aitribated (o enterobiosis inehide the |'"“,..,“.mg: Prurius perin
et perinei and an ecaematous comdition round the anus and perineum, salpingirs, BOCTUmAl enuresis (Freguency ol
micturition) and semetmies (2 per cent of cases) inflammation of the vermiform appendis - '
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Laboratory Diapnesis, 15
|'|| TR LW .'1-"1 Lr'W iy

(b The worms are ol ien . _
If there s 3 1|L“'_"‘”'-'-“"f‘ the patienthumse i or by the parents ol thechildren
il LHESR L) I‘II--.||_1r|I isk Petssite of sma ]
= = ! L

Cilepenids b
e penids wpom o e Tasdise of soalt wopmeand () demomstmmtnom ol ¢

LalaEs Fogd

showld be instructed 10 Brig bt If w I1|!|~.rl| l:s.-!nru. i thie Facves, the |I1.J:1.|.:!|r p—
farmaldehyide., for gx;,,mmu;‘“ pevimens- preserved inoaloobul, or 10 per cont ::::LFI
1 [ . 3 et
o o e v e ooy e ot
oravid females, al the time ol commencement of itching misy reveal the
LEMONITRATIAN OF Ers. Although oviposition in the bvwel is exceptional, mncrossapical
gramination of stool for epgs of E. vermicmlaris cither by 2 direct shedr s smmation or by e B
poncentranem .uuzllmd may occasionally be successful, Eges are generally demonsirited e
the “'iifningﬁ lr:mn the perianal skin by a NIH swab (Fig, I}Tr; i advisable 1o take the swab
miediately alter the patient wakes up in the moming. Eggs can also be recovered from
ymdder the finger-nails and the washings from _',!ﬂrnu.‘nh.r : :
Treatment. The specific anthelmintics for enterobisis are pyrantel pamoate (10 ma‘kg ba“f,‘ge’
a5 4 smgle dose ): thiabendazole. mebendazole § 100 mg as a :iintzlu: dase ). albendazole (<00 Celiophana
mge 45 a single dosed, The treatment with any drug ¢an be repeated at the interval of two speayer
weeks, Infection usuially affects a group and treatment of whole family or group is ady psable,

Prophylaxis. This includes (i) prevention of re-infection of the individual already 1n-
fected and (i) prevention of the infection by contact for which mass treatment of all infevted
cases may be required, along with other hygienic measures.

T ITI-NIH swah,

Superfamily ASCARIDOTIDEA

Sigui worms of Tairly Farpe siee, The maouth is provided sath theee Tips bt lacks o bueeal capsule. There is- simple digestive
nike. Thic male has one or twa copalatory spiciles. The ferale 15 somewhat longes than the nude

Ciorime’ Ascans Linnacus, | 758 Species: A, fnmbvriceides,

Ascaris lumbricoides Linnagus, 1755

{ The common rousdworm)
Ditails of the Jife cyele of fhe parasile were aol known belore | 916,

Geographical Distribution. 1t & u:mn-npuliljarl. harving @ :ﬁmld-w]dc ;':I'nrlril:nuiia.m?\, t.":j"g :-'.Ipn-u:'ia!.]} pﬂ:\':lle_m if the
iropics, such as China, India and South-East Asia, It occurs 10 persons with unbiy gienic habits. It is present in about
5% human population. The caleulated annual global mortality from asciriisis was about 20 thousind (mainky 1o
intedtinal complication) and morhidity about 1000000 cases ulnmnl_}' to Z!'I'IE!'IHIIHI]'E'II'!. amd pulmonary comphcation .

Hahitat. The asdull worm lives in the lumen of the small intestine {jejunum) of man and mamlas. ity posilion

by its muscle tome.

7 sy Bacdoescally separate. has been cocountensd . in the pig and gonlla.
A specics (A, s tigh Bckugically sef ¢ P geonitls

Humiin infiection with pig Ascaris ks VETY T Crowe ad Smath®* 1971 reported 8 ciee a0 o child whi passed b single adult
'-‘-ﬂle ga:;i atinn n-f;:h': et o The depligerous rdges seveaked if o be @ g Asearis, becanse the leeth are ypically tRangubir
fn human A do thie tecth have concive sidesk This i the vaily way of disinguishing morplolkogically between human and pig
SRR
3 ; i+ {1952
stri s described by Sprent : . . ; . . n
R eI L Iles an ordinary exrhwonm and is the largest infestinal nemgede parasitising

A Woen, L resem e : : :
M M-l?n,lr;!,]hulr“ﬂ‘.‘; FDTIHI :h,_. i|-l||¢:-;|j|1c. it 15 light brown or pink in cobmur bsee Fig. 1725, but it geadually changes to while.
In :*;*"Pf Ei': ].:"‘r":,m:;ud i |=|ﬁul5 a1 bith ends, the antesior end being thinner than the poste rior. The mouth opsns at

; ; o «d lips, one dorsal and two vemteal (Fig. 1730 The digestive and

= { Janrsses et finely wouthe b =] 4 ; iy Wi *

1::::?3 3 rlu_'n: ET:IE_H'::::H?:: im',:j.g thie by civily contimning an arritating Muid. The irritant action is due o the presence
d ) M

o} morphabogically identival, th

© Walsh: & Warmen, 1979
so Anpiarly o Treap. M. & Parasil-

=ve Namre, Lond., V70T LT

65, p B
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of o solbsimive, gscaron or ascarse wiich 1. fari o
ably o the mature of promary albumses (uoieose )
-'"I-“t"l:l.'ll.' v e st seen i ilectegd iyl
als and amongs liborsiory workers dhiswectimg the
wormms are due To s ascaron. The e s ol the
skt o i the Bimman host 15 ey than o VEHr

Mule, Tt meastires abont 15 o 25 e leneth
with o maximum dameter of 3 1004 mum, The 1,-],.‘]-
el of the ke is corved vemtetly i othe Torm ol a
ook having o comeal up, The genital pore opens
gy the clisca frome which iwo curved wirprlarory
spicules protmsde (R 1745 The anos opens witl
e eaculiatory duct into the chac

Fenle Ny Fosngerstouter than the nele sl mc-
stres 25 o dihemoin length with swmas mmuam diamerer
of 5 mim. The posteriorestrenity is neithercurved nos
poanted Dot is comeal amd strivight. The anus s subper-
mimal and opens directly on the ventral aspect in the
formol atransverse shitn Fig, 1745 The valviropens al
the junction of the anteriorand the middle-third of the
body on the midventral aspect: this section of the
worm isnareowerandis called the vulvar waist (Fig.
1721 Theege-laying capacity of amature fende As-
cans has been found tobe enormous, liberating aboud
200K e g s dinly.

Dearsal lip

Digraal lip

Fig. 1T3-Anterior ends of A, Jumbeendes,

i Semaliar i haigh gexew)

MALE FEMALE

Fig, 174 —Pisterior ends ol A, fedeicoides.

Flg. 170 aianed R TR TR
Rafural s

I
Pl -'r
Muole the vidvm i
s, I ’
w 4 o
By

Erics. The egps liberated by @ fenilised female puss
oul of the human host with the fscces. The characteristics
of a fertifised egg (Fig. 173} are as follows:

(it Round or oval in shape (60) to 75 mm in Jength by
4} 1o 50 mm in breadth), (i) Always bile-stnined and
brownish (golden brown) in colour, (i) Surrounded by
thick smooth translucem shell with an outer albuminous
coal which is thrown into rugasities or mammillations:
this outer coal 1 sometimes lost (decorticated gl A
Caomeains a very large conspicuous, unsegmented ovam (he
nucleus isconcealed by a large amount of coarse volk gran-
ulesy: there is a clear crescentic area at each pq.ir:,rq v} Floars
in saturated solution of common salL

The female. even if not fertilised. is capable of liheral
g eges, The charncieristics of this wnfernilised egg (Fi2.
176) are as follows:

(i} Marrower, longer (80 mm in length by 35 mm 1A
m'_ﬂdﬂu and more elliptical. (i) Brownish in ;nlnur‘ i le-
slained ). FiiH Has a thinner shel with an irregular coating
:!f:rrhumr.n, {iv) Ff'ﬂnlaihﬁ 4 small atrophied ogvam with 2
miass of disorganised, mghly refractile granules of various

i (v} Duoes not flogt in salt solution {heaviest of all
helminthic eppess,



PHYLUM NEMATHELMINTHES CLASS NEMATODA an

Fig. 175 = Ferlilised egps of A bonde e Fip, 176—Unfertilived cpgs of A lndmicondcs

Liiseots Seciy el lagh pisver wath 5 el

Ruth fertilised and unfertilised egas may be found i sample of siool but i a specimen showws only the unterti lised
cogs, it signifies that the host is harbouring female Ascaris o mating hetween males aned females has ot necnrmed.

Life Cycle. The worm passes its lile cycle in one Toist (Fig. 177 andl ne fnteenediate hostis reguined. Continuance
of the species is maintiined by (rnsference from one individial o another, Man is the only known definitive host of
A hibricoides. The various stages in the Tife cycle are described b levan:

Stact 1. Ergx in Fueees, Fertilised cogs containmg the umsegmented ovim are passed with the fueces. They ane
nol infective 1o man when freshly passed.

Stane 2, Development i Sl A rabditiform larva s developed from the unseemented ovum within the egg-shell
in 101 40 days' time. depending on the atmospheric emperature and homidite,. This takes place m the soil (that is
cutsidhe the human host). The tipe cge comaining the coiled-up embryo is infeetive to man. Before hatching, the larva
undereoes a moulting. The second one, though commences 1 e c2g, may be completed during ¢arly migration in
the imtestinal wall or in the liver of definitive host.” _

Syaci 3. Infecrion by Ingestion and Liberation of Larvar. When ingested with food, drink or raw vegetables, the
emibrvonated epgs pass down io the duodenum where (he digestive juices weaken the cpg-shell aml stimulate the
enclosed larvae into activity. Spliting of cgg-shell necuts _:md 41_:E rh:llhduﬂ"nrm larvie measuring .25 mm i length
by 14 pm in breadth ane liberated in the upper part of the -';mﬂlu'm":ﬁ[mﬂ-l _

Sranm 3. Migration dirough the Loengs. The Tarvue liberated in the small intesting do not directly develop into mature
worms. The newly hutched larvae burrow their wiy through the mucous membrane of the small intestine and are carried
by the portal cireulation 1o the liver: here, they IE-.-e_is:lr w period of 3 o4 days, Fimally, they pass out of the liver and via
right heart enter the pulmonary circularion, While'in the lungs they grow much bigger and increase in length from (1.2
i 2 i and moult twice (first, on the fifth or sixth day and the second. after the tenth day). Breaking through the
capiliary wall they reach the lung afveoti. The limy taken for such migration isonan averige 100 15 dave.

STanip 5. Re-ene it the sl ad the .ﬂw:ﬁl {rrrﬂ-.um{_. Frqm 111r:|lung alveoli the larvie ceawl up the bronchi
and truches, and aided by the current caused by the ciliated epithelinm of 1he respiratory tract. they are propelled into

the larynx and pharynx and iire OOCE TOTC swallowed. The Tarvae pass down the ocsophages 1o the stomach and

Incalise in the upper part ol the nrngl] imlesti
atel the Twenty-ninth day of infection. . .

SyanE 6. Sl Manrin el Egg Liberatieu. The larvac an reaching their habitar grow into adult worms and
becume sexuatly mature i about G 1o 1 ':w:tkﬁ. fime. T|!E gﬂl'f-'ll! “-‘mEI!l:!ﬁ begin to dischange eges i the stool within
bt two monihs from (he time of infection. The eyele is again repeated,

E—

"M 1978

ne, their normal shode. Another mouliing occurs between the twenty-fifth
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LIFE CYCLE

of
Ascaris lumbricoides

Eq@s escaming n aeces

Eggs containng laras ingastad by man

Curvetlcpmeni-al agy
n sol (10 90 40 days)

Fig. 177

Mewe: Fourmoullingsolthe larva ogeur — oneoulside while withinthe egg-shell twointhe lumgs and one in the intestine.

With meassave mfection some lrvie may reach the general cinculation 10 be Tiltéred oal in varios orgars and tissues, When
thiey happen to ladze in such sberant sites as Kidneys, briin, spinal cord wnd sher organs, they are unable 10 pruw 1o maturily 48
perhiips most of them are destroed. In a beavy infection. the larvae may even be excreted in the urine,

MooeoF Isrectios, Infection is elfected by swallowing ripe Ascaris egps{embryonated eggs)with raw vegetahles cul
tivaied onasoil fertilised by infected human e xereta. Water-supplies may be contaminated and infection may occur b
drinking such water. Where soil-pollutionis commaon, the epgs may directly be conveyed to the mently by dirty fingers '

Infection may also occur by infalarfon of desiceated eggs in the dust reaching the pharynx and -;w:xlir.m-n.-d. Tie
epps, instedd off being swallowed, may hatch on moist mscous surface of the Upper. air Passage and the farvie may
directly penetrate into the blood stream. ; :
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1omay be remarked th Brcing
gacariasts, The mlechve e L'!:-r:L.m: i
nfer iy ARent— Embryonsted cuom Warsably obwned from bomsn soumes
Portatd of Enrey - -'"lulilllq_:“h'r... L.‘_”,IJ_'LJI-' Migration of Laevgy — Thivugh Bungs
Tmunoligy. A paria) 'rr-nq|-|ul'|i|'u..L s ik o Law giiien — Sl imtestiige
gtedd during e masiliing period of Ilh '1"|‘]-'* h'- wotuired by maan, imduced by the megrating arvig Antigens are liber-
play 2 part i the P i ﬁ'— .f:'-lu-: il |'|.n.-|Ju|:q.: prifective sntibodies which hower the worm burlen il
parvae reach the small intestine fiy : | 1*"" she il“ll:l'gl-': Fesictiom (urticaria and all of blood pressuned ocears when the
P the second time, Eosinophilic count is imcreased ot the time of Bssty mvasion.

4;11.;.;“'": antibodies (complement-1ix
; ot = g i 2 : X
o Ascaris is derermined by skin ies & andl precipitating) can be demonstrated in Ascaris infection, Hy persensitivity

i|'||l-.'=;'I||'||| :
dises mor play any pan in the chelogy and epidemiohigy of human

Pathogenicity and Clinical Fe; Fel o
¥ vical Features, Infection of A. lumbricedides i man is knwn s ascariasis, The symploms

siributed 0 Ascans infection.may e :
may be divided e e i : SRR P R e
hose produced by the adult worms, o o groups: {a) those produced by the migrating b and (b

oAb D o e Wl AT TG L ARVAE

. L-I'H':'I.‘HLP HI‘ e ;"“”.‘:-".' Ascarey Prierinponi r!-{-'i:fﬂ:".l' % |':-:'-'FH-|IJ'|'1H!£'|I. In hl?--'F'I-']r' infectinns Ejfrri-'=l1 sy mplon “II'F’lﬂl'l”“ﬂ'
1r|:l_.'~'lli-|_l as tever, l-"-"l‘Ellh and dyspnoea may appear. Sputum whach is ofien Mlood-linged niiy contiin Ascans larvive,
Urticarial ﬁll.h'h and-easinophilia (20 per cent) are seen insuch ases. ;

Larvae tn General Circnlation. 11 the Ascaris Jarvae pass beyond thie pulmonary capillaries and reach the peneril
circulation, they are filtered out 1o various organs where they oy set up unistal clinical symptoms. Disterbances
have been reported due to their presence in the brain, spinal cord, hear antl kidneys,

Newe, Micra-organizm may be carried by the migrating larvae from U abestine B nther Hssues,

Snaproms TYEE TO THE ATHLT WOk

Tiscubtion Period, Tn man it takes &0 to T3 days from the time of cxposire to infection, for the mature female 1o
lay eges and that is the period when the symplams are manifested,

Pathogenesis. As the worm inhabits the upper pan of the small intestine, the symproms are therefore mosily
related o the gastro-intestinal tract. The adull worm miy produce jts pathogenic effects in the following wiys:

(1) sronianve acmon: By robbing the luost of its nutrition (protein and vitamin content of the darm is hight This effect i
readily phaerved in hyperinfecied children and may contribule 1 prigein-cnerzy imalnutrtion. Asearis pnfieciaon may catse Vil
min A deficiency ( might blindnessk Antienzymes {antitryplic el avipepticd liberated by Ascaris prodect the waorm Feesin dlpzestion

by the host's intestinal ferments: they abso help the development of malnutrition, .
{2} o™ acTeon: The beorely M of Ascaris when absorbed is eoxic wd Ly g_i_w e i |3,-|-:.|1u:d-1ik.: fever, also pespoassible
e varionss allergic manifestations sueh as rticari, ocderma of the face, ennjunclivitis ind irmtation of the upper rexplratory tracl
{3:|ME|_1|.!.N|r:,~.J.FJ-T-En_‘lH:ii:nThu PF'G'ﬁE""E”r"q‘ lumbricides Imﬁ]".‘ﬂ Tt beRui I |n:|.|s.~:|.|-r::-_=|-||.|m:|;lr-1g_ UFBILa) 0 iy fren-
etrate through the ulcers af the alimeniary candl (Figes, 179 & | F||.|;I'.I i) adarge num.hr:r o AsCaTEs I!mm ngu_hniun s heen kngven 1o
produce imiestingl obstruction (Fig. 181 ). particularly 'tnl:.mung children, bevmese of relatyve small size l.rl-[|'||'.‘lk1l1.“s.1|:|t=l:| Tsmicn.
Ectopic Ascaridsis, The worms 1';.;L|u¢n1t:.r migrate and may enter the stomach snd moy hc wm_n!e-.llmt g mu._:.r
pass up through the pesophagus @t pight, coming o through the mouth oF nose, Thus. during migration, Ascans
WOrms may aceidentally enter i

Y PASSHZE causing suffocation by blecking the rima afodticis o may
even enter into a bronchus.

A . qi [ A e x .
hae::r:nd}::: i I;:*:‘:;;imaﬁuw heen knowi 10 0ecLt wheen the worm has enteted into the biliary passage. AL timwes, 1l
rrhagic panc : i i —
penetrates high up in the liver ciusing one or mar absuesses, . . i :
Laboratory Diag s This may be described under two heads: Dircet evidences and ndirect evidences.
abora pRnsis. |
1. DinecT EvineecEs

. H ; SRS £
f-?]' Finding of Aduli ::-.I-IT The adult worm iy piass oul spontaneously in the stool or per anim berween stoals,
I:-, - T].uijmﬂ_ = thm.ugl'. nares, Administration af a specific anthelmintic may lead to the expulsion of wonm

of be vomiled or escape o

p. ,i."‘ GEISEUIN: . The presence of A- Jnliriceides has been demunsirated by radiography with barium el
L) weRay mmmn;:;md by the worm within & to & hours, casts an opague shadow (string-like shadow),
sion, which being INEES

nto the respir

nter the lumen of an appendix, causing appendicitis. Obstructive jnuud!i.l;u and acule
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Fig, 179 s Tearmp P vialfics
perfurating through
a typhnid wlier.

Fig, 178 Intwssuscegiion

of the smudl intestine with

Bo prne Sarpferpeonded fnspde
the lumen,

(b} Finding of Eggs

(¥} 1 THE sTooL, As the Ascaris epgs are passed in the stool in enormous numbers, iy SPGB A
infected persons by a direct micrascopice! examination of a saline emulsion of the ool Concentration by [Toani"
method may be employed for the detection of eges in the stool. Tt is to be noted thatuinfertilised gase m}ﬁ' A
salt solution. If the patient harbours a solitary male Ascaris, cpgs are not found in the stool. o

(1) I THE BILE, Microscopicat examination of the bile obtained by duodenal i

I1. InnimecT Evipesces

Blood Examination, Evsinophilia is present only al the eardy stage of invasion; bijt
suppests associated strongyloidiasis or tosocarnasis,

Bermal Reaction {ANergie). * Scratch est™ with powdered Ascar x
the results are variahle. e Fis Antigen has often been found w

Serofogical tests are useful in diagnosis of extraintestinal ascariagis .

Nege: Larvae may be found in the spulum during the stage of “\iﬂ'l;t‘ii:rmcr B avndronme ),

ton may reveal Ascans g8
il present in the intestinal phis

be posinve bt
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B cncil
B

Fip. 161 - A farge number of Jpeirihedy vades g desl
i e Hounh near e leo-capcal juncliog cansed
Fatal intesinl shatrsciion,

Figg. 180 A Jrabrsconlis peerfarating el o uobi el
tilleer.

am on Ascarss include the following: pyranie] pamaoite (2

Treatment, Drugs which are known to hive speilc
daily for thnee daysi,

angle dose of 160 mg/kg, givasirim b oan, thiabemdaole and mehenidazake 10 mg 1wice

alberkizale (a singbe dose of S0 mg),
Prophylaxis. The medasuncs st consist

divaduals, and (i) education of children R

aif (1) proper disposal of hurian Eaeces, (i) treanment o parsitised

Rl on sanitary laws amd ygiene.

superfamily SPIRUROIDEA

Grathastome spinigermm (Erwen, 1836k Adults (about 3 em Tang) aré pormally found in the tmours of the
domach wall of the definitive fosts. dogs, cats, tigers and ofher amimatls. Bops foval witl i muocos plag in one e
aredd) are extruded from fesjons of the stomach of definitive Bosts and evacuated via facees it waler
The karvie-are ingested by Cyelops, the i intermediate host and are metamor-
phised intos the 2nd Sage v, These-are thien calin by a fish. J'r:1g o snuke. 1he second infernsediate Bost and
develiop i the 3ed stage larvae in the Tlesh of these :H_'um:l.lﬁ. The delinitive hosts e inlected by euting the Snl stape
larvae it the seeond intermeidiate st which develop into sttt wormns in the stomach wiall in-about 7 montks.

i iw;;nim:r- cnfizeled with the 3l stage Tarvae of G pirigeran hy-eating insdeguately cooked infected Hesh of
the second intermediaie host. but they ane un_nhh- [ grow up thee adult stege, The tmmatuie 3nd stage Lirva re-
el he Rl AT 1 2R wphology. having 4 1-;-._1-'! TS nl. sharp recurved hnnklclal i the cephalic bulb. §t
Migrates through e subotanes w5 HIASUCS, CHUAIE fEiie ?:Wﬂﬂl[lg H.m’ EHim ari) TRIEFIE 1t hag beci kindyn
Wy ivade the brsin aned £¥e5: The diagnasis of Grathostoma infection is extablished by finding the mnmiure worm m

tarvail or sdult smizen, The worm may be tréaed with albesdazole

Hee lesion and by an antrouhermial skin fesl wrill 1he i hoi : :
uridercoyer of steroid and wymetimes the wiarm i toy b remioved surgically, Infection can be avoided by steribismg the

infected second ntermed py basiling o immersing incstrong vinegar Tor 352 hors, Crnathostomisis 15 com-

jate host B : NE M !

Annest i Thailand but alse reparted from Victsm, M:_nin}'ﬁ.m aned Inedi,
€ hispidiam Fudlht‘fwﬂkih K73, The defimtive tiost is 2 pig. Adduh worms are larger aind Bave 12 rows of hooklets
i e cephalic bl

and wnseEme
where they embryomate and hatch.

A few games of human infection have heen reported Trom India, Canton and Tapan.
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spppid paabes e,

saenornd stage bvie hatel oot aml emam fres s
rustiansh e develop it tind sape Bvice witlun heudy cavity
sl (1T sewond aeriediate Tost) ey angested by viriety wl fish Icenl, “ll]ﬂ'_"' , < iq beneil
T the wtesting to the Tisstes (Tike lvert or peritncal cavily sl oty gy the siae up 16 AR |_:n ;'LIJ ' MR T,
erwryshied, Uy preakation s B can Do imsfored fom {ish 1o fish Wihaen the mlectud “_HI_: B |::1.I|.:1 .F r : aiaech
Cscliding Twiman) the Lrvae peneirate Ui sqotmse el itestinal o sl I|-._-¢_ in -.'Iust-.'ru.. 'fj"'wh’F,' irdes sl mades 2
emmalees amd remain i psition by erbeddang e anteror end ol the buddy in crater-Tike HOUE The fertilized lemales lay gy
which e eypeliod with Beeves of 1he detinitive Tusst _
Pingnosis: et Treiag g lutimation dest wath Anisakis antigen is posiive l”.‘r!ug
e, DPiagnesis s established by Tinding Firvaies b tisstes semoved by surgial reseetinn.
Treatment: Theie s me ellective idatment. Figlnscogis cemmeval ol Tomour ik e anly treatment.

(s, which e wrifiected o fisk

pis with ucrescent anibody v b

Superfamily FILARI NDPEA

This superfamily includes nematodes inbabiting the blnod vessels, lymphatic system, conmective Lissues i
serons cavities of man and animals. The adult worms arc slender and thread-like, usually measuring 2 1o 10 ¢
lergth tescept femalesof tichoeerea); the females an: much Tonger than the males. The worm has a simple liples
mouth, a cvlindrical sesophagus without 4 Bulk and a simple intestine which may be atrophied posterior]y. The caus
alae are often lacking and the copulatory spicules are unequal and dissimilar. The Females are viviparous, giving bt
iy Jarea, known as micrefilarid. The life cycle is passed in 1wo hosks: min and a certain blood-sucking insect. Aicre
filaria completes 1ts development in the inseet host, giving risc 1o the infective form. Infection is transmitied & @2
by the bite of the nsect by oculation. Species-tiagnosis is generally made from a study of larval forms: adult worm®
are rarely obtained. '

The superfamily Filanioided i11::!yd4:l.-' four I':l:ﬂii'iﬂﬁ and the species parasitic to man belong 1o the famil:
Acanthoeheitonematicae. The Family 1 divided as Tollows:

B
Supedamily FILARKMDEA: Fami ; :
uperfamily Family ACANTHOCHEILONEMATIDAE .
4 Chiming SEa s L
S ALY HERL Hamiaar vas Aot Weakngs BfcgoriE AR I
Wacherefia W, fuinerifni Lymipliatic system o
Brugin i awerlvin? andl B, franed Lymiphatie system i ;
Acanihocheile- Chnchocerca 3. vrelimturs Commettive li;iw il
LRI =
AR L el Conmectve: Lissues ;Tmnli
! . : L
ML steepiener Eltictiv fissues
Mapscsnella S TET L Misainers Skin
d ad
Il iira R T T Cobneelive 1 H—I‘:J"_f
(FL repis sl D0 e P ACEHVE Hsaes: sind cvehid
Piiralilarine 13, srwegrableiesf Heam
TE deirainae Heart of dus
Fana L, diwi . E Bl
LR T T —
SUES, CoRunchivi
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Immunology. Living adult worms or microfilare donat
cawse amy reaction in o nonmal host A marked mmine
respionse is observed against killed athuliand I-a'n-ajl WOrms.
I is known than man develops @ well-marked resistance o
superinfection, excep! in ohehoverciasis, The immane meu:il:_l-
Wi in wuchereriisis is Buth humgoral and cellobar aoud is
effective only against microfilarize. This helps to lower the
microdilarial density in man an the ge group 15+ 20 years {1:5
imehocerciasis the microfilaria fioe ey ot dﬂ-n:uw:“wﬂ.h
ageey, A high level of serum antibody rnun_d in oceult ila-
asis (tropical pulmonary gosinophiliih 15 nul_m-r:l.} i 1he
immune responses (may e genetically :lulumm?::-;lr :I::u-:ll-
vping against W, beerfii 5. migalervi OF {HhEF.q'I:I'III'I'I:ﬂ filarin
und pravents microfilarise in reaching the penipheral Blood,

The hurmoral antibadies found in filarial infections are
vomplement-lixing. hacmagplutiniling and I'h!a.fn:xwm. The
CF test is cartied out with antigen frons L fnintites idlog heart-
worm) and positive resulis are m‘-:ulu':n:_:d inlllitﬂ: per d:-l!r:lt_nl'
cises of lovasis and prchocerciasisg il i bniver=ally positive
i oecnli [flarasis. Cross reaclivily with O 1est is seen i
ther helminthic infections, such 45 strongvloidiasis,

SHEATHED MICROFILARIAE

"y
.I
Y
MY bancrof Bl vl ME fog
UMSHEATHED MICROFILARIAE

Mi. porstans. ML azgard M streplocenca M, volvuius
Fig. 182—Tail-ends of microflorise found bn (L HET
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] e 1 ; \ : wig T T
asciiriasis and schistosomizsis. An immedinte hypersensitiviny type of hamorid resps X wiemiticsd
' 3 h 4 i 1 speiilis s il | Tl |
forms the basis of intradermal 1est in onchoverciasis (Mazzodti's test) and wik hereniis
serum 1gM leveld is ohserved in wucherersasis and serom 1gE level in onuhiscernnes

Wuchereria bancrofti (Cobbold, 1877) Seurat, 192

(Syomyat Filtrie bancrogri Cobbold, 1877)

Commion Name: Bancrofl's flaria,

The larval forms of the pirssite were Tirst found by Demarguuy ¢ 18631 i the hydrocele Muid of nin Eater Wuchceer [ [¥ah
Foane (e in thie Cliybous urine asd Lewis £ 08720 Gound them in the human blood. Bancrolt (18700 frisiod the aubult Temales, hen,
e specilis manee was given aier e discoverer,

Geographical Distribution, The parasite is largely confined 1o the tropics and sublropics, aecummg in Inilea. the
West Indies, Puerto Rico, Southern China, Japan, Pacific [shnds, West and Central Africa and :-:nl..lrh Amenca In
India, it is distributed chiefly along the sea-const and along the banks of big nivers lexcepl Indus i 1t has als been
reporied from Rajasthan, Pungab, Uttar Pradesh and Delbi,

Habital, Adall worms are found inothe I:l'mph:u'ir; viessels and I!.-'|'|T|'||i nodes of man Hll'l.l'_'.'. Bancroltian flariss s
nak @ ZoOneiEc diseqase.

Morphology. Apvur Worss. These are long hair-like (Fig. 183§ trunsparent
nematodes (often creamy-while in colour). They are filiform in shape and hoth
ends are 1apering. the headend terminating in a slightly rounded swelling. The
meele measures 2.5 10 4 cmin length by 0,1 mm in thickness, Is tail-end s ocurved
venirally and congains two spicules of unegual length. The ferfe measures 8 1o
10 em in length by 0.2 10 0.3 mm in thickness. [1s 1ail-end is narrow and abrepily

pointed, The females, though liberating active embryos, are really ovo-vivipiarous MALE FEMALE
itaying epgs with well developed en:hr;:'njiﬁ. Males and females remain coiled Wi gia. 183 Adult warnes of W i
sether and can only be separated with difficulty {females are nsually more numer- imatugal Siresd

ous than malesand the later are difficult 1o find). The life span
of the adult worms is Tong, probably several years (3 to 10
Yearsl.

Entinryvos { Mickosn apiag), Passing through the lymiph nodes,
these embryos find their way by the maip lymphatic trunks
mfo the cirenlating blood. They are very active in their hahits
und com mave both with and against the Blood stream. When
mnstained. they appear s colourless and tran sparent bodies with
blunt heads and rather pointed tails. The embryo measures ahol
290 pm in length by 610 7 wimn in breadith, When dead and
it wth Rum'.mnwsl-;}-‘:.; 5|;|:u-|,..;_ the embrvo (Fio |84
s the following morphotogical p-:tuliuril:ic:-:: ;

tir A Hyvaline Sheath, This Is a structureless sae which i
hest seen where it projects slightly beyond the extremitics of
the embryo. The sheath is wuch Iﬁne:; (359 jum |-1I1:|n the lar-
val budy so that the larva can move tforwards and hackwarnds
within 1. The sheah IEpresents the chorionie envelope af the

Figge 1B —Murpbdogy of  Micrefifarie famemfi, ﬂj_![.ti-:ll FETIEItE: @5 an nvesting membrang round the larva,
She. Sheath. OS5, cephalic space: MR, merve ning: Bx B (i) Cuticula s lined by stibseniy
excretory pores Bx UL eseretory cell, LK., imenkomper, GO with vital stains. ) ‘
1_5.: L 2o, G-l dai called mpengld] BT AL, anal piire; | ”” £ e Ao
RB.C., ned blood cells: . Mewt, nempophils Eog, eosinophil; citedlic Cells or Nyl
Lymph., lvimphocyies, i the central axis of the bogdy

“wlar cells and is secn only

1. T‘I'I'.J.'hl.." upmar as 1:“.1!.'-"-'-'-"‘ i
el extend from the head w e
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sqrbenid The @ranules s pup oupe
i ATdhT | “Ph”]l'. T . . i atea i o Bt
i - i o thie Lakd Ciermiiml & percen | ] serve. ds o clisTEER TS 114E Pt iRlEITY
ol M. preated fEfrl. AL ENC antgrior e e : B RS o) I hoafte anie which: i s
L L Y LR T 1%

r- = I" i Y 1 Y . " L
R R R L braoad. With viral v apace, alse devord of granules, called the v

SEERS e presence of g svler 15 <een
fiv ) The granules are froken )

i placen serving as:the lindviarks for whentification ol the species. The

wlde the Tolowing: (a) Ne .
il (i L LR b el T LR LT LU I'IhllLllll." Spce, lh‘ Antefuar L) ".\|'|'-'|[_ Fi:'[.’Tl.'?'"l”“:" thie mll”]h’n“l-l:p S RCTERITY

yofenin ind () posterior V. o ;
B ; Spotor tail-spot, represents the terminal part of the alimentary canal (anus or cloaeal

A few Gr-eelt B T | T .
i I.a- fi e v the so-called senital cells”™y psteniorty; while Geeells 2, 3 and 4 ane just i front ol the ainal
ru.r._'.l.’.l-wll b s situated further in front .

vi fmenkairper ST g ) -
il : . perey ..l'-‘z.-,r;. teat oo Cenral § Ingernal) Haodvof Mignsen extends from the anteroe Vespot Lo the Gi-cell
| It represents e rudinrentany alimeniary canal

The e al Forms da not undergo any further development in the human bidy unless they are taken up by their
"an'$ '"F"’mmj"”“_ h‘rf-”" {mosquite). 1f these microfilariae are not sucked up by the mosgquito. they e in course
of time. The fifespen of microfilariae i the human body has been found tp be as long as T0 days (Ran, 1933)

Periondfire of MY Banerfts. The microfilariae of Greimal countries (ndi and China) are oot consiantly foud in the peniph-
cral blexd but appear periodically @ night mestly Between 10 i, amd 4 o 0, s shiwng a aoctienal periodicity, B his been
W;‘S!—'h'_‘-"] that during daytime they retire principally inskde he capillisies of Tungs. kudneys (glomerular tfisi. heart and the bag
areries, such 5 the carated. The mechamism ofthis nociumal periodicity is not vet clearly koo but 1 b przsumed 1o be in s
way related with the-might-feeding habit of Hs imermediate host, Coler pipens i

Wirte : Iy 'f*'”i'ﬁ': Pslamcks, MJ, hernorafii doss not exhibie any persodicsy. being found in the peripheral biood Both darig the day
and it gkt in equal numbers (roneperodics, Tn this case. however, the inenmediate ot B Avdes poluesiensty which feeds by
dny wlso.

Life Cyele. W hanerafri passes it life evele (Fig. 1851 in two hosts: pran and snosequiife.

. The definirive fost is man, in whose lymphatic system the adult worms. are harboured. Live embryos (miceofi-
lariae} are discharsed which find their way inte the blood stream. The embryos are capable of living in the peripheral
heond for-a considerablé time withow sndergoing any developmental metamarphosis, They are subsequently 1aken up
by the female culicine mosguitoes during their blood-meal.

3 The tntermediore fost 15 & mosguilo. in which the microfilariae undergo fusther development, after which they
hecome infective to man. A large number of species of mosguito belonging 1o the genus Gulex. Aedes and Anopheles

act as intermediate hosts for W, banerafit,

S e DEVECoRMENT OF-Micror Ry N THE Mosatima

o I b e

(i} Sheathed microfilariac ingested by the mosguito during its blood-meal collect round the amerior end of the
aimach, They cast off their sheaths guickly. penetrate the gut-wall within an hour or twoand migrate to the thomcic

museles. Here they rest and begin (o grow.
(i1 In the next 2 days, the clender, snake-like organism chunges W thick. shor, sausage-shaped form with a shor

spiky tail, measuring 124 10 25(1 pm in lengih by 10t 17 i an breadth (the fiese-stage farvir). I possesses a

rudimentary digestive trach,

(g5} In 3 1 7 days’ hime,
micasures 225 1o 330 pm in length by

tivy Om the 10th or 1 1th day, the mctamorphosis becomes vomplete: the tail atrophies to a mere stump and the
digestive system, body cavity and genital organs are now fully developed. This is the third-stage farva which mea-
sures, | 500 16 2,000 pm in length by 18 1o 23 i in breadih and has 3 subterminal caudal papillae (8. molayi has 2),
Al this stage, 1t is snfective to man and colers the pp:hu.wm sheath of the mosguito on or about the 14th day. It should
be:noted that one. mitcrofilaria gives rise o one mnfective Tarva in the proboscis sheath, There may be several larvie
remaifiing ceibéd up, Wailing fior an opport anity to infect man while the mosguito is having its blood-meal.

Nore: The time taken for the complete development of microfilaria in the mosguite varies from 10 to 20 days or moee,

depending however on the almu'-.phl!rl{' rempe rmture, humadity and also 19 a certain extent, on the species of the mosguit,

the: larva grivws rapadly. moults (sheds cuticke) once or fwice and ot the end of this stage
15 to 30 g in breadth (the second-shage vl
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Fig. 185 Lile esale of Winberorg T Py

b, Adbisle wosris {amale stad femalbe i, 2. diagram shiom mg e apemng of e i i T T T T T o BB i | mscroltlanae |J|n~|;l1uI;!2="i by
odigh wicherewe an the bemghati system eater o the. vemis civulation v (he howrac i aliscn), &, Ay Favsrinfin by i palimionary capillae™
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.r'I-IIIIIH- ||.!- ilhfl-'i-[ Tl Bnoculative kbl thrangh the bite of IS,

Tresasmmitrine Agent — Female mesiguiitoes (Culex, Addes or Anphieles

I India and Chine Cedeea g oty (4, L e e s deiras |,

In Pacifie Isbamds: In Meélnesian Blads texeept Fiji amd New Caledonind. Anepdede's pausctidets and in Polyiesian
Ilands. Adeles poalviee siewiv. '

Infective Form— Third-stegee farvae of developing ME b rofi,

Peirterl af FEnire— Skin.

Site o Lowalisation —Lymphatic system of supenior or inferior extremifics acconding o the site of bite, maost
cinionly of the inguinog-serotal region.

Biedosgrcod Inenbeasion Period (Prepotemt Peetoeli—This Insts aboot 1 vy 18 vears, Dhiring this periodd the third-
stage infective Jarvae grow o adult forms which become sexually mature: mating subsequently ocours, the Tertilised
lemales begin w parturiate and the microfilorie appear in the peripheral Blood (et perivad).

Pathopenesis. The pathogenic effects seen in wochereniasis (Bancroft's filariasisy ore produced by the aduli
wuchereria. Fiving or dead. Living microdilarise circulating i the blood are ol keewn o produce any pathosenic
eflect, except in occult filariasis. The mjurious infleence exceted by the adull Worm and developing larva on its host is
an inflammatory resclion of the lymphatic system, Sonplengitis which forms the basic lesion in classical Glariasis.
Lesivn in occult filariasis is caused by microfifarize and is found not enly mthe Tymph nodes bot also in the lungs,

liver and spleen.
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Tuble Showing the Differences between Classical and Oceult Filariasis
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thee extremiibies b amd Ivmphoedemn, These sy miploms may appear itk by curlier, within a | o
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months b after the exprsare. Examanation of the peripheral bood fals il g

biopsy of & regional lymph node may shaw the presence of misture or ERRIETE
Calars af TyMiaseaTis, These may be discussed as Tollows

i1t Mecfurioed dreitation caused by the mavement of the acdult

(or) Libwerution of metefudites of the growing farvae m fughly readting
feeid by lemilised lermites at the tine o .punur!lmn

(i) Absorption of “texic™ produces liberated from dead worms undergaing
Nore: Factors (ith and (i) appear to b allergic

{iv) Bucteried ffection. Adequate evidence that Streptococe plisy

they may appenr s secondary mvaders smd may sppplement the wacherer

auterste lesion,
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CAUSES OF Lympianc onstrvcTioy, The Tollowing are the various [uctars which cause an obstruchion 0 the lymg

o
(11 Mechieat Wocking of the lumen by de
(i) Obfiterative Endofvmphiangiri. Endothelial proliferation and il mmiate
phatic vessels.
(it} Excessive fifrosiy of the fvmplatic vessels caused by recurment and rie
(iv) Fibrosis of afferent Tonph noces draining o partculbar srea,
EFFECTS OF LMPRATG ofsTRUcTIoN, Two types of conditions are produced:

adl worms (single o a bumci) which ek s an embais

wy thickening of the walls of fu;

peated aitacks of lymphangtis

fat Lymph varis — Varicosity of lymphatic vessels.
ibi Elephantiasis —Hypertirophy of the affected par.

Wuchererial Infection and Immunity: Role of Reticulo-endothelial System. The fvmphatic nodes ane one o

ihe acsantial elements of the reticulo-endothelial systerm in which the adult worm of Wichererio banerafii localises.

The lvmph of the lvmph node provides ihe nulritive reguirements of the worm and any. factor which tends o nbsinit
the lymph flow may cause die death of the sorm. In the earlier stages the worm provokes a cellular reaction, chislly
al eosinophilic granulocytes around its Iocation {Fiz: 1862, Thishas been-anributed 1o the action of metaboligs o the
erowing Worm | maturation of the infective larvae introduced by the mosguite) and alse 1w the secretion of 2 “Biely
fluid™ i*helminthic toxin”) by the gravid [emale, &8 in guinea worm, at the time of parturition. In highly rewims
individials. these excite 2 local allergic reaction. lymphangitis and lymphadenitis which tend 1o strangulate tiwe wost
As a consequence, there is lymphoedema, presumably to provide nuirition for the growing parasite (Fig. 187 The
littoral cells of the lymph sinuses may also show proliferation. With the growth of the parasite. these changes hegoine

mare pronounced and there may be, in addition, profiferation of endothelial cells limng the lvmphatic channel ihig

188).
The presence of wuchereral worm in the lymph node calls farth a response from the reticulo-endothelial sy5F™

ofly when the worm dies or underpoes degenerative changes. but as long as the worm is livine or growing.
reaction oecurs. The tissue surrounding the degenerated worm undergnes necrosis, The dead '-.".':1-;11 ecomics T
mented or even caleified. Such an arci is quickly nvided by the fixcd mactophage cells and giant cells appest I
order to engull and absorb the fragments ol the dead worm (Fies, 189 & 190, The cesinpbhilic 'tllf_;]{nt:iul:'r.'n"'.h (ol udt
ween in the earfier stages (while the worm was growing or during parturition} sradually disappears :”.mlhd s
cytes and the giant cells have done their scavenging work, the Nbroblasts begin 1o '“ : ﬂFll,me ;.m: faid dowa 17
concentiic lavers round the nucleus of the dead parsiie whose presence Bomier nm:,-P,I:;_ A n‘cﬂgm:ﬂ! il

maturation of the scar tissue, The end-result therefore is the development of 4 hyalinised sear tssue (Fig, 1910 1%
SCE-LISSEe £

senting, as it were, the ambstone of the dead wucherenial worm.

Besides the lymph nodes, uther organs of fhe reticilfo-endothelial sysiem. o "
il : ¥ . sue o - o A

any active part in wucherenal infection. They may however be called upan 1o de:rfvzhﬁ ]Hﬂ'aﬂd /o d“ “:1IFI e

which were circulating in the blood. th the disposal of mien
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hepatsglenommesnly, il

b SO alilute count abuve 3OO0 -permm - 1, cemeralised Tvmph mode calanzs FE ]
swmphns s absence of macroliliwaema, The aduln warmn produeces e mcrerdilaniae comtnutisly, but they W
eyt preripheral blood, Decause they are destpoyed in the Gissues: 18 isan unistl instrats :
fhisrman or animil 1 sesulting a the develspment of s eosinophil granulonu m which o larze number of eosipopy,,
LM PR LN sneskinnd s neerolaliera o ts remnands: The evidences thit 1his comndition s ol Fulaarrnl dreze, e gy h"”'-"'"-.
t Filarsal complement-fixing antibody 1~ present w bigh titre, (o) Clinical, ||:i|:1115"t"f!"'f"""""| .
taipoms respuond veadily o e rofibiricidal doe, diethy learbamaeine. The species ol filanal pardsie vares n 'ill”‘l.'1-:|1|
bocalities mmd sy Be cithier 0 Wachereris or i Bruwia (humian o animiad), The syadrone has been reporiued st
from Indse S Lanka, Souh-East Asi, China, I'J:fllinpim.». Brazil and Africa, e from places whenever filag,,
It ey
Trowear Pyyaw sy Bossworun o (Eosinaphitic le: Weingarten's synelraane). This is @ manilestaien of oogl
likariasis and iy chiracterised by low lever, loss of weizht, paroxysmal cough with scanty sputum fimay b Hliny.
tingedy, dyspnoes tnof expiratory | and splenomegaly, Chest radiography shows increased bronchovascular markig,
o diffuse iiliary “mottling” in the Tung fields. Microfilaria may be demonsirited in tissues nbtained by Jung buops,
althwsgh it s didBreult 1o bdentify the species m tissue sections.
Pathogenic Lesions in Classical Filariasis Cavsed by W, fancrafii (Fig. 1492
1. Faflenmmation — Periodie attacks of Fever with lvmphademiis and femphangitis which are nob necessar)y
due 1o the presence of parasites but may be the result of sensitisation 1o the metabolites of the wonn lovaled

1l lI|.|r|;|.| :"|'|--L-|

andd serodowicyl VT i,

ehsew e,

(]

EXileatatient oof Lyipdartics — Ly mphangovirix
3. Rupmare of Lonphangiovarin (small blood vessels may rupture into the dilated lymphatics): Lymphorrhagia -

Lymph svrtum, |vmphocele. lvmphur.

Chylorrhagia tobstroction in the chyle-bearing vessels. thoracic duct)—Chylocele. chyluria or

haematochyluria, chylows diarrhoea, chylows ascites and-chylothorax.

4: Hvperplasia of Skin and Conpeciive Tisstees — Elephantiasis (solid oedemal of various parts,
5. Secomdury Bacterial Ifection (with Sueptocorens pyogenes or Staphviococens awrens)— Septic lymphan-
aitis, ahscesses and sephicaemia.

Lymphangitis. The parts usually involved are the Iymphatics of the testicle and epididymis tepididymo-onchitis)
the lymphatics of the spermatic cord i funiculitisy, abdominal lymphatics (retroperitoneal lymphangitis) and the 1}'!u-
phatics of the upper snd lower exiremities. (he fvourite site for the adulis of W, barerafti however is the giobus g
of the epididymis. The visible lymphatic trunks appear as red congested streaks in the superjacent skin, On palpation.
they are fuund 1o be painful and appear as cord-like swellings. An acate abdominal symptom may arise asa resultaf
involvemient of the retroperitoneal lymphaties. The attack of wuchererial lymphangitis tends to recur penodicall
onee in every month and in some individuals i s related 1o some panticular phase of the moon. I is rather difficult 1o
establish ﬂ":-l}lfl..‘h'.llit!lilhl'ljp of attacks of wuchererial lymphangitis (o the lunar eyele,

Lymphadenitis. Inflammation of the regional lvmph nodes {lymphadenitis) is 3 frequent accompaniment oo m“l}.
precede an altack of lymphangitis, These are usually I':_mmf ill_lhu grain amd sometimies in the axilla. They appear
soft. more or less lobulaied masses and are often associated with other wuchererial manifestations. The skin o er the
-ﬁ\wiling i not adhierent and unless acutely inflamed. the swelling s not painful and tender,

“Filarial Fever™. Filarial lymphangitis is wsaally accompanied by a rise of temperature ranging from 1n3
104° 1 swhich may continue for sc veral duys tusually 3 10 5 days), The temperature comes down by crisis with ]JJT'F'-"""'
sweating. The fever is associated with a lncalising sign of inflammation of the lymphatic vessel where the adult w0
lies. Examination of blood often shows @ wransient leucocytasis with an incréase of neutraphils; in may also reveal I
presence of microfilirie.

Hydrocele, Recurrent attacks of wischererial L!lF‘I:hlllifi and epididymitis predispose to the aecurrence of hﬁ.dm{glr
and this condition may exist with or without elephantiasis of the scrotum, The fluid visually contains the micrfilant
but the mediem being not favourable t their prolonged existence, they die in the hvidrocele fluid, The wall of the =&



245

142 = Puthugenic festomd In chisival likriises cased By 3 Tnangosn
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inguinal reghoin with |ymph serolum 2o AR R atron abslonainn] wa
sputs £y eyl varioeed DI crwet abalominnl wall drupivre of these vessgls in the urinamy imcl causes

Iymph vasix of the spermalic &t
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s thheckencd amd adult Wocherenoe (iving, demd or calcifredh ma
i The Ivmphatic vessels in the spematic cond are also B ke,
bvmphangioyarices i

cansing Dymgiatin S afonveies iy

y ‘L 8 il ol
. M rlerem | Ivm alFmieao
”_'ul!rl'lLr.'Jf rests Trovms obsstrue i ol r:|;||';1-;ur|l|1._ hrll|5|'| masibes wlhinch catlst e & I

i vargmmahs, eprdidymis and speenetic cord
: e o bike saknddity This wiy
Elephantiasis, The affected panl becomes cnomously enlarged prowlucing i I A 5 the ey

t:tl i ; . ey ahle e -
result of wochererial mfection andusisdly Tollos years oo COnTIRLEES ufectim, Bops ol the e LU P
every Hlarial infection,

] 5 i ! ; I s L AR ondrcl change 1 by

cavst, Fibrotic constriction of all the stferem Ivimphatics draining the gar. Such :nllhl Iy : L-IH I_-x 1% bt
abowit by recurrent attncks of lymphangitis over many years, Hypertmphy maid hyperplists. Seell IV Chepiantiis,, 5y,
the resalt of excessive proein in the [ymph exodare stimulating the copeciive Trsstle e ":_-'“"L"'"‘"' eeriwth, Elephip.
il lews resufts T obstnichon of mguinal o e Bymph noges, whereas clephantisss ol SUrRm results fryy,
ohstrctionr of superfcial inguinal lymph podes,

pation ckaear asatosy. The surface of the skin becomes rough, fissured and even papilfomatons. The hirs b
connie rutiph sd sparse. Oncseetion, the skin cuts like an anripe peac i s thickened. dense and fibrous, The subo,
neous issues show a blubbery (oedematous) appearance i owhich the iiated and thickened Tymphatics aml veans gy
he seen, The underlying museles sind bone usually do not show any alteration.

MESTOL G AL BSARINATION reveals the pictare of wichererial granulation tissue comsisting of hyperplaska of .
pective tissue cells and infilirstion of cosinophils, plasms cells amdl momovytes with giant colbs round o desencrating
dead or calcificd Wuchereria, The lympliatic vessel also shows obliterative endolymphangitis w ith thirombas fom
tion. I an-advanced case. the dominant lesion consists of hyperplasia of comective tissue i e midst of which
remains of defunct adult Wuchereria can be demonstrated.

proon sucroE gk, These are senerally absent cither due ta the death of adult worms or their Frilure 1o reash the
systemic circolation due 1o lymphatic obstruction.

Chyluria, Fxcape of chyle through the uring, due to ruptune of varicose chyle vessels through the mucous men
beane of the urinary tract.

Urie 1w cuyieeia, s milk-white in colour. It comains fat particles (dissolves in cther. chlorofurm or xylol
albumin i precipitates on boiling) and fihrnogen (when allowed 1o stand forms a coagulum ). Microscopical oxamine
tion of the sediment may reveal microfilaria, 2 few RBUS and lymphocytes,

Broon, Microfilariae may be detected in the peripheral blood,

Geographical variation of Filarial Lesions.

. Chyliria is mainly found in Ching, Japan and Soath India but rare in Afnca and Pacific:

N z H - plie e W i B = )
2. Hydrocele is highty prevalent in East Africa, Japan and China but bess common in India and Pacific,
3. Elephantiasis of leg and scratum is the predominant fesion in China, Indiz and Pacific but rane in West Afnca

Clinical manifestations of Classical Filariasis. The clinical consequences which may result from W, famern
infection may be groupad as follows: :

A. Asvyapromanc 1 ariass — These are cases of hight infections,

B. Svmrromartc maniases — These can be divided roughly into two phases:

i) bnfleamneitory phose— Characterised by Tymphangitis and Tymphadenitis, It lasts for o few dave, then subside
spontancously und recurs al irregufar intervals for @ period of weeks or months. L

(h) eMstrtctive phease — Characterised by varivose lymph noues (groin and axilla), Wik cepit hedroce:
chyliria and elephantiasis of various parts, These arc found in sites whepe inl'lammzﬁlnri- ]_f 1.:3 ¥ hu:-'r: ot
previously. The lesion tesults from pragressive lymphatic ehstrection CaUsing interforene, I-'!I = E:n]r'liﬂ't"'-' Th
ohstructive lesions ke & long fime W develop—may be 20 vears. The 1“'*‘5}!'13&.'1“'1: I_m.: n i I ;‘; Sl
inflammatony: reaclion, : Phase is punctuated B

Diagnesis. The procedures adopted are clussified as follows;
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Wheal over T anafier W mmyie

“Fitlser 53 4 ||'|||1 !Hng Wt i thick
A thick il or by canierntr, ; R Vi
macrofilaria aee desenibed in A ppand | oy cancentration mythods The techiniques wsed Tor the exammotion of blol for

Merofilonae are mae
o Tovnd 10 the preriplieral blood wy e filboswmg combton (0 1 coses of ehephantsss, due s onphate

ehatmucion i After ; ; z
it Blorimeia eran attack of bymphungstis, die to the deh ofhe aduly worm 4 Dunng carh allerpas namlesiabions. (v In
o ists, E

Xenesbigoensin, Demonsrmtion of microfilamse inihe s
an wfected mdividual. Compared 1o concentranon methads
ol s b

Esnnaneh-hieod of the =|19|.'|J'1; I U it 3 heeh oy allomed 1o bt
".-.'I145-.|5.1|::|mnp--|- A A ER !||.'||'|I!'u| [ETHEE TR T h=tricts blood 1 the oxlem

Tessic: change charateristic of wurherenal micction il be ol For purely shagnosse purposes, the B node
Biapsy ds Aok recomimbe nded

1 o 1 i
Both the coinplément fixateon west-and skim nest Fogresent gromp reachions, becanse anigpens wsed are preparal fioom any ome ol

Thvese filareal w EETEL Idiweafilueer imniriieds ol o Serimrin odpaemer of W o Litvmeondes coarmed of cotton vl These are ofien Islphal
i the diagnesisoresly-allergre manilestatisns,

A Tluorescent antibody test has been used For the serological diagnosisol filiiasis but found w be not so siisfactory
(3adun, 19631 Serological tests ke ELISA test and IHA test can be gsed for detection of antibodies 1o barval antigen.

Trop Bio test [ELISA test for detection of CFA (circulating filaral antigens) in serum or pliasmal and ICT
limmuonochromatogzraphic cerd test) are now available for the detection of adult worn infection and not dependant on
the microfilariae periodicity, The specificity of these tests 15 about Y9%.

PCR assay for the detection of microfilaria infection of both W. harrerofti and B, maalevi has been developed hut
nodsn much sensitive than microscopic blood examinution.

N-ray exumination shows calcified aduli worm. LISG can detect adult W bancroff in ivmphatic vessels of serotum
in infected male and of breast in infected female, _

Note: In early allergic manifestations microfilariac do net appear in the cincalating blood. henie diagnosis depends
um the biopsy of the lvmph node adjacent 10 {0 anea of lymphangitis and cccasionally by immuno-allergic 1ests.

Treatment. The drug having fitancidal action is Diethylearbamazine. The doses schedule are as follows:

Disthvlcarbamazine: 1st day — 50 mg after food. 2nd day = 50hmg three simes daily. 3rd day — 100 mg thre times
drfy, .1.[|-|' day-2 15 day - 35 mg/kgrday in three divided doses.

Other drugs: lvermectin—Single oral dose of the drug 130 pgfie body wi. is used 1o desiroy microfilarise. but
here is o macrofilaricidal effect. | : - _

Prophylaxis, This consists of the {nllnwlmj_:: (1 Il!:‘."F[I‘HL"I:II:!lh of FI-'IﬂS-flUIl-Dr:!-i.. i) recducing the rate of infection
aMNNgsl insect vectirs. (i) reatment of carriers 'I:!'_l.- umllg _hEImz::n and [1v) prdection agains mosquito bites,

Global elimination programme of lymphatic filariasis. Whole population a risk should be treated with single
anmual dise of pwo drugs: Ivermectin 150 pefhg and albendazole 400 mg in couniries of Africa feo-endenic for
tichocerciasic) and DEC 6 mefke with .:'l"'.lll.'nl:.li.l.?i'll.l.'.' A mg in 1.1Ih_l:‘T parts of the world. This schedule should he
continuied for 5-6 vears for inferruption of transmission. Treatment with DEC -medicated sal daily for 6 to 12 months

Is & altermative method of treament, Improved hygienic measures, proper reatmient of secondary infection of affecied
Persams and proper care of limb are recommended for morbidity control.
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et mokayl (Wreag, 19375 B 19

L Commm Ve Milntli

Ceengra pliical Distriboblon, lndmesin, Towneo, Thabos) Yietnam, Slalay vis BT TTIE R RTU GRS TR
Rt sBamib o Bapuan b S b anban ey foce. WEIOE D080 D deeithier oo o e e e i cnlaggrin
Bilarwd Inc Tosdiie, it bvas been chigtly repsted Tromn R pala, O 0 e, Misdhya Prisdesh and Asnsin

Hahitat, The adidn woim is Gioned i e Il sy stam
Mimrphnlogy. A wpherdomseally, the adilis pescndlde i e od 1V Baneredin, Ty i iuie swngioh Sevid i,
The wature females s aes on lengiy G b s S enard i breaadely om0 88 00T s MEatiee fdes e
2w Do Tength and 0007 0 OUK v v Deadth, M bicrob il ane Toaml gt nightin the petipieral i (g
Poves subeperidic and appear m e peripheal Dlood duomg the dayiime)
AR oy s em el o o sl ol sbyoses 1l Tl e inlmanat e ae s otpuitend oo MY, e v
(11 Sl in siee 1240 e Ty Jinn; s fualibiead wndn Dol wobonbd Lao Ll
L) Piissesses sevomsliny hanks, dostead of simooth ciirves (g TRIA)
CiEd Doubdesivlers at the anterns ekl
tivh The vephalie space is longeer
b The nocler sne blomred, hevce counting s dilbeulr,
Evid Pl is ot free oo socled (g PO Thene are twio diseete nuehen— one ab e exireme g ol e )
and the other midwiy between e pp ol the posterion column ol noclei

Fig. M3A — Meoreelilarnr sialiss ¢,
Wi b sevombis binks

wisials \.|:|g|-|||:|- huir:q-:l:lL- i at the tnil-eml: e :Ir.l||E |'E'
wand the saher ad o distance of 1
TAECFOImEL ey ijind,

Life Cycle. Same as that of W dancrafii, The intermedinte hosty iy Indin are vari cpe ' it
(M. cinmmnldifera, M. iz, M. giformisy wd one species of Asopliefoy (4. Y ‘. : ."-”ﬂllh F!-.pu:-r:u::. of Mu:: »
ment is completed i H-8 days, rasttis) not Culex. Larval devé

Drevmestic annmals, cats and dogs, may serve as reservoirs of infep
B. malavi have been found m the blood of these ammals in Malayiiy
monkey™ ( Preabviis sp.d also ane mportant reservoir hosts, 2

Pathogenicity. Like W fanceofion causes ymiphangitis iy elephantings (e : ]
Mulayan filariasis is characterised by absence of chyluria and narity of qcml.J“-h ‘I"‘r_llmruiz,.- of the lower extreniit
i1 s THOL SO e, = el swellings frecen survey has showt i

lion (sheathey microfilariae resembling those
- Kenya and Ingia), Monkeys, specially the "+
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Fpwstier, wanked Tyacimlli il S grss b e nisiessiary for e
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Brugia timord (Partono, Purnomn, Dennls, Atmosoedjono, Oemijutl, and Cross, 1977]

- R R S ———___

]!H“I:l‘!l LLLERR TR 'P-.II|1 freeedar teoied b Tovamad ia Finnr Tl an e easterm cod of e Doy e hape kg,

Nzl FESCEVON vt s vt heen discovered. The nattiel vectin mwsauite i Anegibiedes fuebivastred | Aefies
g ) eonld be infeered expenmcntally by deeding people in eastern part ol Flares skl Adbules-are fonnd i Lym-
pliatic: systeim {hat i exprerimsentally imfected bivds, they have been recovere Tros fungs. heart and associated large
vieswlsh,

bt manifestamons are anlder iy other esmphadic filarkisks, Lymplingins, [y myplushenitis, |
seonfinied Bebwy kneet amd abwcess along the Tymph ik or sdes are comimon <linical features Draming abscess
gy el o s Formation, Definite dispaosis depends upon the detection of charscteristic mcrolilana from penph-
eral bloesd, collected durimg night,

I mbcrolflarit, the differences from that of MY, ey are soted m overall bength i 310
& (o 7 permingl nucled, sheat ot stained with piemsastain (Fig. 19440,

cephalic space 15 30 D OMYE puelaye 2510,
The tabuoratory diagnosis, treatment il prophylaxis are similar o thise of B sl

vinphoedeni

pem i length - width ratio of

cerea volvnlus (Leuckart, 1893) Raillict and Henry, 1910

(Prehio

o e Thecomvoluted flaril

Syssripeyntz Ehaelior e Lol RITEIN Briimpt, 19149, Popalarty kewaaen in Americs as " blinding filana’™
The geperic name Onchoceren means tumoked tail” (from Goankes, hooks ceroos, ailh
Geagraphical Distribution. I varieus parts of Afnca amd Central America (Guatenala, Veneruela and Mexicol;

ik peported From South Arabia. :
Habitat, Adult werm in the suboistaneoss conmctive lissoes of mian:
Morphology. A W, Micrseopically the ciilical is-seen w he raised mowell-amarked annular and obligue

thickenines: thexe 4 MR prominenl i Temules than in males, The male measores 3 coin length by about 1. 13 mm
mhcadlﬂ; il Bas 4 coiled tail, The female is very long, measuring up-to Mhem i length by 0.4 mm in ils greatest

diameter. The gravid females may frve as lorig s 15 years,
MicworiL s These arc fuund in the skin. They are unsheathed wnd non-periodic. The column of nuclei does noi

extend 0 the tail-tip. They medsure (M) wm in qugm.lhyﬁ I ﬁpnlﬂ i hqu:.-uﬂhqr?ig- 1948),

Lite Cyele. Man i% the only de Mt hst aed 1he FI:II!I.‘I'I"I'II.'I:fl:.ilil.:II'm!iII 2 .'J...'i[H.‘d.:iL"S of a day-hiting female "black y™
o the senus Silinm, The dﬂn]ﬁpmuntsl course of M velvndies i Simuliom is the same as that of ME Seamerafii
Misguitoes bt s completed in 6 dhays. _ _

Inspet vecers, 1n Africa, they ane & daneercisaen anad 8. neeved, In Central and South Amcrica. they are 8. ecliraceumn
IMesico and Guaremala) and & setalfpectint i Veneruclal: These are diy-biting small Nies ¢1-5 mm fong) and the

e Temies

bt spsciest . patiered F
s, S Lanka: 8 fuackless H laare
Ameriva; #. perine in tee shew. Thailuml.

el fepeamie i eliges gl caitse, Minbaysang £ peader fowmsd i ahogzs anel genet cots, Pae Islamd. Kenyay B cevlonenses
v, S Lankaz B, gopenemrsiy in the coatimaieh, Hriteh Guiana: 8 beavers in e saccoon, North
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The gravul fupinial
il ey s
b (i i By perse sl iy seatiog i, o

pnale Sl Pl anfecting |,

an lected |
bease acrively bl unsheae
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tegiiatn Bocalieedd i thise s 4o sl Py bl delurht waimar
cuvel s swlin B naigerahe it sk i sub s dissie e eyes i
angeteel By Soonnadivnn i padbdosal clangees i e skin s eyes TEE
il b der alsiige i el ibira,

W g bt gien ol i v s abwail one year,

CE veafiinfes canses tiee elisas e e Doscarg Hisds aik s,
sllith, T'H':'.- choy il peesvanles the e b e vieccen Hhie l'lil-|||“]"-|F-'i*-'“I I'."iIH“ Ll
o s Dol B,

o

| Pt of suilsantineams Tibsgis modinles onchcereanes| o f i
R I G ][R
Lot e ulor Besons cad by sicrolbilarae {ietahoilines of adult worms Py aibsy i respraLaic |

Sl iotcaenranes Nowdedien. Thie sy vary feoan adies millimeters o several cerdimuters {Measurng Up e bon, T,
e shon e b s ke several weesirs 1o el Il siee The moshu ey miay h'— s he o ”'“_r"f'l'-'- e v ey
fminher in 3 bt bt they meny be 15 mone, They shiow o e vei distributin. InoAdrea they are Tound maore on i,
vk cined Do i om thie hessd, wleress in Amenica, ey ane mainly fonund over the head particularly over the ik
The esphamtion ool very Cleir D s been sad that they iwcur In the regions where the lymphatics converpe o
whene there 1 taumatic ymphatic obstroction on pressune points. e, strapped head loads e lying o the hip,
Stralioen Babats anay sl explain the disiibamon. In Afnca, the vecior gends to bite on the fower parts of Uk bady,
whicrcas i Aiierica, e veetar fends o bie gboun the esd and neck, The nodules represent the graveyards of adub

The sudolt wirnts Jave (e s alANEIS CiteuTy
lecercnmis may be divided g g,

psel vyl aacdult waornes,

WIS,
e nodibes aine pased ghove the skin surfaee; they e painless and non-sappurating, On section. they appear i

comtentric mass of Filiros tssue with s honeycombed cenral area contaimng the adull worms of baslh sexes reman:
wige ntertwined. Diead wanmns beeome calcilied wndd imatizne Toreten body pront cell peaction,

Actively motile microlifagze are Fetined i subsepilieleal and deeper connechve 1ivsue IR many aeas ol 1he by
wathiout any Hasaie renction, Only exceptionally the embsrypos ane found in the Blood,

Skin hesion such iy dermatitis associated with proritus may be caused by o “1oxin™ from Firvi or sdult wom A
high cosinoplishiz s obervel inosisch cases,

CHher conmpficationg which may be oleerved aee

(1) Brevelopment of hydoele oreven Ivanph seroium.

{23 Elephantrasis of serifem ainel By,

(3 “Hamping groin™ taeen i Afnca). The strophicd. nelistic skin of the groin hangs down in 3 fold contaning
e, wtlerosed Temorh or mpuimal lymph modes, The skin shows lichenification and 3 motiled deps
sentation (Jeoprand skink

Evaederr Besiests (60 afere: ey ioonere i) These wre particolirly seen in persons with podules on head or Tace. The
renult fromm the presenee of pic el bk wiich iy be Lound movisg ahout in the substantia F'"; i of the comed il
alsy in the anterion chamber. The climcal mamilestnons comsist of simple conjunctivitis Hmﬂ}::qmundi asifacs o
panenis 1 W anberior quadsamt ol the comes, Lader there nay be iridicyclits 'im:r:nl.ln ; R ﬁd sapille
doptie: atresjabiy i, eventually bending e imdness, T ary glaucoma and |

Dagaasis. This i hased oo demonsirating e miceollniae in the she G sy
innaile :ﬁ.- excran] podube. Panciarig of the nodule ofen jmnju;-.;l,rt i:z:'ﬂ F“E“"f' i ""I'“_" and the adul m:ﬂ;
besdenys, anicred lasiae may be detected by means ol @ <hit lamp. Bl l.:1‘| ?'“Illcr!n."-' T':-’ill-'llim.. In 1.'54!_1.:."5 ”I.- '“
ienarms el dests are also Ritive, Amiation shows a high m:-;:IIHI-Ph"”

Shin Test i Mazznni s sty The apgrearnce of & pruntic papula gk within 24 | o
it vl ahe by bossrhairgisine wisgrpests the presende of cutameos microfilaria, Ty 'll'rlun,:; afie an pral dose of 3 it
Papi oo £ veafianfees Killed by the adiug, - rEcion is caused by dead W

A hierrescent anibody veehnigue bas beco emphiyed for (he serologicnl dj; ik ol
Userhines ol €4, wrelrfns s anbigens, Sera rompaticnts kaownto have i ﬁ"-":-'un:_-;m IJ'tE.rH":ih ol prchidcercinsis, Using “Iﬁlnﬂ

verciasis rewcted positively (Lucasst: |
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arsanells poritany (Mpnnson, 1891) Redlliot, Henry and Langeron, 1912

Geographical Dsteibution, Alvicy qml &

; Adiil bl Sl A

Pabital, Adult waorams ee fomod s the e .- 7 ; .

_ . g e IesCleTic Bsstes: alse in the pleural i percandial covilies.
orplodegy, A Womnes, Thie metle iiess :
b f). 12 i e e sniszisunes A v i length by 0.06 o breaddth; e feniile measures 7 cim
o Jerpth by LD i breadihe The @stingaishi i -
i e panislige featunes
! 'rl'ht " "L"' ] -"I‘ cuticula appears smsilh
AL THENE & = | ki 4
"!1_' ot g etd b s provided witl shon cimiculr shiclls, called epauleiics

_||||:l 1.'- 1; . '-1'!'- i splin and presents o cuticular thickentng fornting two triangulin uppendiges. .

uepyns, | .l: perstsiny e IlH.I.I:Id o e gl Dlood By doy s well as by mighi cinor-prerioddice ), The distinguishing
features e Gk somller imesize, G withou any sheath, tiii) the tk-end i i, sl Tiv p il neler extemd to the tal-1ip
(g 1B,

& ] F a s e T - i

Life Cyche, The wamm pissis it Tife cyele im tw hosts:
i1 T man. Alsor i chimpsinzee and gorilla.
Gl Iwinsect, Colicodddes austend aml € erulaimr,

Likie otier mierofiliariae, My persfuny follows (e same developmental changes in culicoides,

Puthegenicity. Generally consudencd fo be m-pathogenic and usually sy mplamatic. Somelinies the infection
cases irmstent swelling hike “calabar awelling”, fever, headache, pruritus, pain absdomen, ar icuibar perin and cosing-
philia. Swelling of eyelid, proplosis. it an the conjunetiva ane also Touml Thess are an immumlogical response.

Diagnosis. By finding the characieristic unsheathed microfilariae in blood.

Treatment. Hetrazan and ivermectin has i elfect on M. perstans, Specific chemotheripy includes mechendaiole
O mp twice daily for M days) or lhendazeke (400 mg twice daily for 10 days),
Praphylaxis. Protection from insecl hite,

Mg pnella strepletord (Ve pnd Corson, 1922)

The parasite is found i Central and West Adrica, Adull worms have been discovered in the subculancouns ¢on-
nective tissies of the chimpanzee and iy man. The il ilurine have however been found in the skin of the hatives of
Blond. They measure FRO g o 240 um im length and 3 pom

ihe Gold Cast of West Africa, They are ot found in 1he y e .
breadth, The tail-cnd is bent in crovk-like curve and the column of nuckei exiends fo the wil-tip (Fig. 1940). The lile

evcle has not yet been worked out. The insect vewtor 1§ Cifiveides gratenni and C. desteni. Tt may produce & purpunc
rash il 16 GrCHOOETEIRsIS: Micrefilariae cause Spupficerviasts which is manifested by hypopigmented macule
and papule, aedema of the skin, rash and prusitus. Diagnass i ke by demamstration of microfilariae in skin smips.
ﬁ}:lhk'lc'url;amu}lﬁ:: {26 m:_:-flu." fur ates both adubt worm and micrelilaria of Mesongifo strepiocered.
Asingle dose of 150 pa/ky body W&

3 days elimin:
fht of the drug ivermectin also felps i sustained suppression of microfilamacmia
it the ki,

v el rzardt (Wansom, 18371 Faust, 152

o AL e Ol s Tilaeid

Grographical Distribution. Wt Indies and pars of Central wnd Svath Ameria.
Habitat, Adult worms in the meseileTy ‘:'“M."' w7 emin e (.25 ' : . :
Morphology. Aounr WORMS. - easures 7 m i lengih by (.20 nim in breadth. The cuticuela is smooth.

Ty fewriceh .
il possesses puir o [t The male is inadequately known anc only o single incomplele mule
LS L

flap-like pap
Wi his ever been fourd-
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Fig. 194 A—Differentiating charscteristios of WY barerofi, W wriarlaret, ME risoeey amd W Joa

Fig. 194B—Differentinting characteristies of MY pervtons, ME volvulus, Af streptocercg and A
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o bt vivsheathed ag, G e il i skin . Theey ase sudfo) Nt o bength By 45 g
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e b b 194 : v kel |

e Nt |-l '\.h.|||l!'1 |l-.-||||-.-| i Thse cenlurraan ol et let el

Lo Cyeke, The smect e of Ay |,
0 bl 00 ook e welyere Durther dev e lopmsent o0y s

Pathogeniedy. The s s A

{ W pradinee any e heveeriie ellec ] Al uscinl D sy i amiess. Somme e
the snlection com provdioce fevyep | Yol el el i |

™~ . Artenkan pon; et aml o vt
Dagnosis, By fnding the o

Treatment, et 16 e A
! Wi lhs as asamgle dhoses 18 msend eftectiveby. Mebendiaoke tn the dase o HNEmg tyice
v Tor HEF s o albends o e ,

e et of 00 mg e daily for B0y s the most effectave terapy.

ernstie mnsheathed merolilinea m Bl od alsa o shn smps

Lon Ioa (Cobbold, 1864) Custellani and Chalmers, 1913

Cermimicin Name: The Afncan eye wiirm.

“Law”™ i The mative West Alrican namie ol the worn,

Geographical Distribuion, Cemral aml West Adrica,

Hahitat, Addult wormsan the subvotinesass commective tissies of manzolten in the sub-conjunctival lissie of the ey,

Morphology. Amwinr Waonst. Microscopically, the enniculs s Touml fo have munwerons nuded protaberinees
(enticular bosses™ ) which viry in suniber and arsogement it (o sexes, The mele measures 3 o i lengih by
U35 s i Deadth, The female owensures O cm in Tenet by 005w in breadth. The fife speen of adwlt woris may be
15 yesars oF more.

vy, They are found i the peripheral blood by dayrime. M foo i enveloped (0 a sheath and mieasures 300
pre by 7 the coluimn of nuclen extends w0 the ail-np ibig. A

Life Cvele, The worm passes its Tife evele i twe hosts: man and chrysops dmango o deer [Ties), Larval develop-
vent Followes thie same course as in other miemfitiriae. The closely relaed forms found in apes and monkeys appear
i e ceologieally separate and siminn hosis probably do s serve as reservoirs of infection. Lo foa is maintained n
mwiture by interhnman transmission. The inlection s iamsmitied by o day-binmg female chrysops, C sifuced amd
€ dimiciaiie. both are canopy dwellers; only females suck Blowsd,

Pathogenicity. The worm produces the Jdiseiise in mn illed loaasis Nan is infected by the bites of chrysops. The
meubation period. ie.. when the wom shows fisell, is oman average 3 1o 4 years, On entering the human host, the
wrm migrates rapidly 1o the varous parts of the busly I11nl.u|:_'|1 Irllc :-_uhd:'rm:ll commeclive tissues and shows aspecial
preddilection for creeping in and arvand 1he eyes, ?I.‘mrinac_: mll.'ratlulm. 1 canses ot of subeulaneoes fisses, L-mm?n
a5 “Calabar swellings” ar “fugitive swellings”. They disappess i course of 2 10 3 dhays and are regarded as allergic
rstion ol the tissues i Tilial “foxins”. Microlilarive can seldort be found during the period ofCalahar swellings™,
Le, during the first 4 years of the infection and the dingnosis i hased wpon history of such “fugitive swellings™

associated with intense eosinophilia (304K

Diagnasis. The methods are he S s these Tor W banerafh.

Microliluria can he detecied in blomd deaven at night. Blond examination reveals ligh eosiiphifia. Immunexliagnostic
lests, Tike CFT. [EAT and ELISA tesis are of Tinited value. PCR assay has been developed.

Treatment. Hetrean is an elfective remedy Tor oisis, rm!:ning i qui¢|'-: di.ﬁ:trrr_h::umnn: of microfilanae from the
Feripheral Rlood ind even cheath of adult il in some cases. Viokent allergic reactions which appear in the conrse of
Ih:ll'ih"i.il'l: ||'|L"Tn'|]'|‘!|" 11}5:3 7 .'Ilh."\"llUlL'i.I |'|-:|" .'I]'Iiilil?'nﬂ. : = .

There is often & great risk of development of meningt e ialits 1||th n-j*phmm' r.fﬂdm_nv: _w!n_-n cases harbouring
4 Barge nuniber of MY foiet {in excess ol athokn 30 per il | L_rn'=llc:.l with diet h:_rh::lrlmnmzﬂm in the dose of 510 mg/
Kgiday, This has heen sitributed 0 e pnu..ll,u_'l!i liberated IH_nn thie -:_!l:::th of the W, Heneo patients with high
micrafilariy count are o he preated very L-illl[.!-liIIJ'-ilh' uneler corl iy H'i-|l.‘]":;1l|j cover, [vermectin { 200-400 pe'kg in three
divided duases for 2 1o 4 weeks) is also s elfectively. Mebenikeole in kw doses and albendazole are also elfective

diriggy,
Prophylaxis, This consists af person
Uive campaigns against chryseps.

pHais o corlicosiensids,

il provection from the bites o infiected Mies in the endemic aren and destruc-
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i mals e e T 1 insecy .

.;.|||!1|-|I'|L'I! 0
: woastonally peodaiced pay), g,

Filarinl Zoonoses; Tnfoctive Liryae of filsmal weornts which ane pormilly
i Adthoargh they fail fodevelop mi lhah worme. thess abordne filairial FOCINTSUS hrh,-c.t S s
Tewinans, sl s subeutaneons mudirs. eye lesions, !}ln]nh“”um'lpnlh'_i'_ puimatary ;:n:!?-l.mq‘.l|11|l:l i:!- -;"fm |_Iul i fung il
ing Acoplasm. There e also reconds of womms bemg found in the hean ank large bivod vessels. PRI spp. o L
prrasate ol dogs amd-cats oy eavse aoonntie Nlamesis in man. .

b Wiy s Brogio ey, o pasasite of dogs nd cols infect min prosiocisg lymphangit

I —Y T Sy

micralilariae; They include:

iw and [ymphademt s

Diredilaria of animals may become adulis i man without producing

(1) Biveyfilavice immitis, A parasite of dog found in the chamber of the right ventricle (dag heart wom), i,
prevatent USA. Tapan, Austrslia, Brazil and New Zealand and dog is the definitive host w]mre_m rnnmﬂmlm.u ¢ the
intermediate host, By the bite of infected mosquitoes, the man gets infected. The larviie sentle in the nght heart or
branches of pulmonaey anery, because they are not capable of completing their life cycle. in men :""hﬂ e 1l theyy
natural host. They produce bocal granulomatous Tesion which is seen s veain shadow™ on mdiclogical examinatip
Diagnosiy is confirmed by histological examination of parasite within pulmonary nodule.

(23 Direfilaria comgtonetivee. A natural parasite of animals, In U.5.A. it i5 1. tennis. & parasite of rmecoons while s
Europe, USSR, Sri Lanka, India, South-East Asia. laly and East Africa it is D, repens, 2 parasite of dogs and il

A few roonotic human cases (zoonatic fifarissis) from where adult Dirolilars {mostly immature ) has been re
ported are a5 follaws: . funwizis Trom subcwtanecus nodules and “coin lesions™ in lungs resembling neoplasm
D, senis and 0. vepens from subcutancaus nodules and abscesses and also from subcutaneous tissue of eyelids and
palpebral conjunetiva: D, minis con cause an epsinophilic meningitis in man (Dobson, €. & Welch, J. 5. Trans. Bm
Sowre Trop, Mo & Hve.. 68, 233, 1974

1HA and bentonite (Toceulation tests (wilh anitigen from D, immitis) give positive reaction bul cross reaction i+
frequent.

Superemily DRACUNCULDIDEA

These are ong cord-like worms, the mouth bemg a simple pore and surrounded by circumoral papillae, The
pesophagus and intestine are rudimentary. The: vulva is in the middle of the body bt atrophies before matunt)
Females are viviparous and are much longer than males. Larvae are typically “rhabditoid"”. The worms pass i T
eycle in two Rosts; cyclops being the intermediate host.

Draenncnfus nredinensts (Linnacus, 1758) Gallandant, 1773

Cremmrencnty e pdenys KT UTE s W DT SETICI YRk T .._||-,_-|.::|-|“ WOTT, Medin 4 A

The worm has been kaown Fromy ancient times, Galen ©1300w 200 A.D,) - - ,
S uiog iy A} gave the n draconi?
sis”, Avicenna (W80 10 13T A, the Arabian physician, named the parasite Veng T:-.rm e c-hse_ﬂﬁ.e -:|:I:uﬁ i
Mcding. In the Bible, il i catied the “fiery .TI']H:I'II:". ST a5 1 wilh ©
Gengraphical Distribution, India. Paksstan {Sind and Labore), Burma, Saud; ;
o ; . o aaud i :
of l..FS--H.I": I:T“ka“ﬂn:'- Advica rl:;l,"o;l. WI'.'?“ I.I.I'Id CI:I'I":II:IL WE:“ I“dil!ﬁ; anid Sﬂu-lhl i'ah].].: !l‘ﬂq. ln“:!. Eﬂﬁli‘_}m I-'E:I-E I"
almaost efadicated fran Punjab, Rajasthin, Madhya Pradesh, Guiaeu, Maharasherg i I“dl'm s !
been foumd m Bengal Assam, Bihar and Onssa. ' and South Tndia. I bas 192
Hahitat. The adult females are usually Tound in the subeataneairs tissy
: 5 1iS500%, psperisli ) . k.
ﬁ,i"rphulumg Apwa T Whessas s Ml ﬂ|l]1:!llg|} the: male worm huass o it h.::w'::m"} of the I'Egh' Arths ﬂ"'d: h;lf_lm.
case from India), it s been recovered from experimental animals. The mafe ; recovered from man (except F'*
measures 12 to 30 mm in length by 0.4 mm in breadth, © 15 much smaller than the fomal

L
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Fomthe. TU s @ slember L o
WLITTEN, B e i i b i e 1 bt

i hength W i o dimicier ol 15 g, I
jong PWITE 1_“'““" WFig . 195} Tiye Iy 1 ey melricil
bk whiie incolinr. The posterion ey ; :
fs Fiowmm & hook. The wow g vivip

FLATE, fie ,|_.":_|.||||_.r ] |-'I'."--' |~|
shitiathi sl
FRERY Is Gipersng and s benl
drasis amgh il ischarees cimbrvos i

wensive bate hes for g pe :
v dpenod ol abent 3 weeks aunl e i

female completely cmplies s wtering coments, The tody uid is
i i f““"‘*'-"‘ d ":1"“1-" WAt eseapes inio the tissies,

The dife-spui ob the fesmale bs abowt one year and that of thi
miale b5 mot more than b months, c

Enneyis. These are coiled bodies with rounded hesds aid hmg
sletmber tapering tails. They measure 650 10 750 pm in lengtl by 17
o 0 et in breadth, at the widest pant, These embryos are only sel
feee at thie time oF parturition when the atfected pirt is submerged
i witter, Further development proceeds in the body of a mibute
fresh-water crustscean of the genus Cyclops. Unless imken up by
cvelops. they can live only for a shom penod (4 10 7 days),

Life Cycle. The worm passes its lite cyele it hosts: man
and eyelops:

:rl- Defimitive Heast. Man. Harbours the adult parasiie m the
subcutaneous 1issucs,

2, Intermediare Hoxr, Cyclops, m which the embryos un-
dergo certain developmental changes before they become
infective 10 man, Mesoevelops fesekarmi acts as o host in
many regions of the world including India. Other veclors
may be Mesacvelops fvafins, Thermocyclops vermifer
[1h:: Deccan), Encvelops serrifatis, Tropacyelops
rialiiverlor. .

DieveLomaenT oF Engryos iy Cycuors. Each eyclops can '"?ﬂﬁﬂ
: Wi ERCONVERICnE
i iy tﬁgu;;e:iﬁ\:ﬂ: ;ﬂzri?::lmﬁ:ﬁ:ﬁ endof 42 days but with & hesvy infection they do not live for more
ARy Wiy, mfed : s Ay
than 15 days (normal span of hife F“:r:::;p'.:il:h:?}]mt;: m n:ﬂﬂﬂ ingestion and enter the body cavity of the eyelops
m‘l’h&ﬂ;mbgg:t mﬂ?ﬁﬂ:&ﬁ: and increase in size (becoming about | mm in leogth). Under favourzhle condi-
where eran : ;
tions it I::li!';_‘ﬁ 31:!}1; 7 weeks for the development Lﬂlhc Lumplct-fw.i.l et IS S
DE..,-E,NHHHrmmmLT“mms.‘l'heq.;.:,lnrmsuunlglllqngt ifeeting _ar W .
Extrance 'HTEI"_'IM{ Al On reaching the stomach, the eychopses are digested by the pasiric juice and the farvae
by man with raw drinking watcr. ]:l S ihe gut-wall and enter the retroperitoneal connective tissaes where they grow
dred b They 16 Pmm*'lte ; mll:f: -ome adult males and females, The males die afier fertilising the femabes and
W teual muifudly, TS W0 ) ﬁ;azim: The union between nrales and females occurs carly n the deeper COnnEciive
disappear within 6 mm,.h;.gﬂr.'r “:.;;s u!:ﬂ:':ul another & months for the gravid female o select its site for discharging the
tistucs and not in the imﬂ““"“ l e i rutes and selects vnly those pans of the skin liable 1o come in contact with water.,
embryos in water, The gravid femi t:-IEhgi.iﬁq"} arms and legs of washermen, and legs of those who fill water in contain-
sich s the backs of waler-carriers Y ;hc «kin surface, it seeretes a “toxin”, producing a blister which later ruptures.
E“in';*?WP wells™ and F{“Hjﬂ Oy reactiing IE.,; the weorm to protrudé its head through the centre of the ulcer and causes

: stimulat
and forms an ulcer. Contac  with Wate! large number of coiled embryos ejected from the profapsed wterus. Thus,

srefledischarge of amilky I SOMELORL L e (P 196),
the embryos are baukﬁgﬁlgi‘;rgi‘turﬂﬂ Infection with £, medineniis i man is known as guines wornl disease or
Pathogenicity and £1in

dracuncutosis- idrauuncul'iaﬂ.i:i urddmn'uhH;:SIE].
Soarce of Iu_rﬁ-.lr'mr—-lnfefm Cy¥e

Fig. 198 Femule al Dracmnatas meditnii,
| Mataral el
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Fig. 196,
(Meaphaslopy after Lassss, Lenckan, Faidey

& Listong

Infectine Arent— Larva,

Pertal eof Ertryv—Digestive tract. gaining entrapce along with drin

Sire fJJl'"Lfr{'ﬁrr‘rm—Suht:t1laﬂ¢nu51i.'~'.-u.r4.'.-=.gf:::leruilyﬁl'[{-g_

Tncrbation Period —Vanes from & 1o 12 months,

Parnocesic Esrects, The symptoms are manifesied duri g parturition of
4 “toxic” substance cousing ellergic manifestarion and bliser Jormeatiog
result of contamination by secondary organisms drawn i by the worm ;

Blister formation (Fig. 1974 This lesion appears whenever
surface of the budy where it can readily discharge s ety
part of the lower extremities but it may be found in lesser
female breast. Prompted by instinct; the gravid female p

King water which is neither boiled nor filter

the female and are due o the liberatio®

g Lrn e i d
There mipht also be septic infection =
At the time of retraction.

the female w _.
a5, In mu}f::il:k anm Makes an attempt to come & 5':
' Yol caxes . X sl
dl:gr&-. in W - the female w O b :

. : ok A
roceeds 10 her dogy; HUnK, butiock, serom, head. oech

SURation whare it pierces the skin. The [ier
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l'ilﬁ- TY5A — The Tewimle guines wore
s pradeusding theough the cesdre of
e erosh,

Fig, 11— An attemigsd is meade b
wvnbraet the female puines worm by
rulling il round o stick,

of the worm tries to come to the surface resulting in an itching or buming sensation at the area, An irritant seereled by
the worm produces a small red spot which is gradually converted into a small bleb or blister. The fuid in the blister is
sterile and yellow in colour: it contains many monocytes, cosinophils and rewtrophil granulocytes, There are numer-
ous embryos in the fluid. Finally. the blister ruptures, either by itsell or by manipulation, revealing a small superficial
erosion of 4 1o 44 inch in diameter. A small round hole (large enough 1o admit a small probe) may be seen at the centre
of the erosion, through which the head of the worm is seen W0 protrude (Fig, 198A), whenever the pan comes in
contact with water, The central hole leads 1o a tunnel in the subcutaneous tissue where, the female worm lies.

Laboratory Diagnosis. This consists of the following:

(i} Detection of the Adwls Worm, This is possible when the Temale worm appears al the surface of the skin,

(i) Derection of Embryos. The affected part through which the head of the worm s proiruding may be hathed
with water to encowrage the discharge of embryos from the uterus. The milky fluid containing numerous
embryos escapes which can be pipetted off and examined under the microscope,

(iii) Inrradermal Test. Wjection of dracunculus antigen intradermally causes s wheal w appeur in the course of 24
hours in positive cases, _ _

(V) Xoray Examination, Worms in decper tssies afler death cither become caleifiéd or absorbed. The position of
calcificd worm may be located by skiagraphy.

(v} Blood examination reveals eosinophilia. -

(i) Serological Test, ELISA tést and 1FA test can detect antibudics 10 . medinensis,

Treatment, Lambert ( 1966) obtained good resulls with a iew nitrathinzole compound “ambilhar”. In 70 out of 71
Patients with dracunculosis the parasites were killed by treatment with this drug. Niridazole (12.5-25 mg/kg orally for
+T days) is also effective. ) )

Arational method ol extracting the worm istoencourage the pirasite Lo discharge its embryos by careful douching with
cold water. Itis 2 common p-:[‘ﬂt:[]_n:_'ein gome parls of India that as zoon as the female worm shows hersell, the end is tied witl
afine silk toa match stick ora similar object {Fig. 9881, Thenan endeavour is made to rollitinch by inch daily with gentle
Wactison until the whole parasite comes out ind this lakes about 1510 20 days. Inthe handsof a skilled person, extraction of

aliveworm is much easier than adead w;mn."lhi.-,.!‘hcm!ar.nlciﬁﬂ mgkeintwodivided doses For 3 days) and metroniduzale
(250 mp 3 times daily for 10 daysorally) areused s
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Prophylaic. Thiv infection con be prevented by breaking the ik of the chain cinan cvclope osms o fidley
Ll preventuom of pollutien of drinking water by fnfected imdivadual, (1) elicnngal piepment s walir iy beIr oy
catpn of f:ﬁ-'l“l:'?-. -l'.rld 1||“| '.II.'.irl.I'i.iI'I‘I.._Il ol wiler '|.'..'h||_'h 1% crther shraned, E'||||_'|.|_'|| [} l|'I'.|'I.|'..'|'|

Certnin nematode larvae on entering into an unnatural host, man, muy porbe able 1o campleie their journe,
through the hast's tssues for localisation in their normal ahode, Thus, their onwand progress 1s amested and secordpg
by the masde of emtrnce. two different types of conditions are produced:

1. En11:rin;|_: h}' skin []E‘IIEI'I“.-]'Ii.lII]: Crifaneeatis ferevir ey e CPeeRiiTE rrﬁﬂrr'r:'rr.

2. Entering vig oral roune: Viseeral farvg migrans {Toxociriasis),

Cutaneous Larva Migrans. This is most commonly met with i infection with pon-human species of hiwokwom,
larvae, e, A Proacifiense and A, cantimn (see page 150 It isalse seen in cases of infection with a spirurid Jang
harva ol Grerthostemio sphalgeriem)y, Strengvloide larva and migrating My maggot. Eresterealiifiny (a Tonm of cutaneow,
myiasis). For effective control of the condition oral administration of thiabendazole in the dose of 25 mgke of bod,
wi. twice daily for twe consecutive days and topical application of a cream of 15% rhisbendazole powder ina
hydrozoluble base. have been found 1y be very cncournging.

Visceral Larva Migrans. Here. after the imgestion of infective slage af the egos. the seomid :'ilflE'-‘: farvac ar
hatched out in the intestine. which invade the istestinal wall and are carried o the extra-intestinal viscera, such ay
liver, lungs and other argans. In any one of these sites, the progress i arresied by the formation of a granubemaos
lesion, The larvae are attacked by phagocytic cells, consisting misinly of eosinophils and histiocytes and occasionally
giant cells, The condition, often found in young children, is churacterised by high beucocytosis (15000 w St and
persistent hypercosinophilia (15 to 80 per cent) with or without any constitutional symptom. There may be fever.
enlargement of spleen and liver, patchy preumanitis and hypergammaglobulinacmia, The lesion may occasionally be
located in the brain or eve (retina}. The commen etinjogical agent for the development of such lesion is infection with
a dog ascarid (Towocara canis) or a cat ascarid (7, cari); Preventive measures should be directed to the defoming of
dogs and cats so that young children are not exposed 1o the infection, The diagnosis is established by studying the
histological characters of the larvae in the pranulomatous lissues obtained by biopsy or at autopsy. In the eye. i1 Cimsses
::nduph-;lmimhj:-: with a space-pocupying aranuloma containing the Tomocary larvs at or near macula. 'Dphtha!rrlm-
scopic examination of the fundus oeuli reveals distartion of reting simulating retinoblastoma, Convalsion resulting
From lesion in the brain has also been observed. For treatment dicthyl-carbamazine (3 mgfkg three times daily for 2
days)-and thiabendazole (50 mg/kg three limes daily For 7-30 days) have been used with some success.

Accessory atds to diggnosis include the following:
i) H.ﬂ-m:'m;.;ghm'nmfu-r test. Tanned sheep erythrocytes and antigens made from T. canix and A, .r;mrmr‘wu‘dg-}
when mixed with sera of patients suspected to having visceral larva migrans gave a high titre (above | 10
807, Strangyloidiasis also gave a high titre
(i} Benonite focautation rest. This may also be helpiul,
(ifi) ELISA test. An ELISA test is used now-a-days effectively to deteet antibodies against the excretory-5ecne
tory antigens of Tarovara larvag.
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DIAGNOSTIC PROCEDURES

A, EXAMINATION OF STOOL FOR PARASITES
FOR PROTOZOAL INFECTIONS

A simiphe microscopie examination of stael i camicd owt Tor the disgrosis of mtestinal protoase. For the demomstmtmon of the
trophioeoites, wn unstiined propaidion of & fresh marerial dwould Tira be examined when thie chorsctensie movemen of the
parasibe, i any, may be aoded, The nuclear chamcter is betier sudisd incstaimed preparations, A simple netliod of detecting the
exstie Torms of the parasiic oo examingean pdime-stained prepanion of the sample, when the nucléor chrgerer con easily be
distingaished, The plyeogen moss o presesd, isostained with oding bul ned the chromatond bars which are seen betber moan
unstained preparation. Hence, for routine exumination bath vestained and wodine-stained prepartions are made of the same
maleriad,

Covnerul Rules for Microscopical Examinution of the Stool

Prepurarioe!
i1y A minute portion of the fueces is diluied with nosmal salive (9.9 per cent) and a drop of it s taken on g clean micr
spopic plass slide. A coversdip Ko, | or Mo, 8 s then pently pot over il oo 10 spread out the ermulsion into 2 thin, Ty
uniform and trinsparent lyer This will be vsed o5 an unstined prepartion.
tiy Another preparation s made in which 4 dropof iedine is Tirst added o the diop of saline ermulsion and then the
coverslip is put on {there must ol be so mech fuid a0 make the coverslip (oot or move shout).

Twn such preparatsons are miske either on Hhe same slide or on tvo different sides.

Note: Addition of ieding kil the orgainism und therelore, the motifity. of the piarsiie s bost bt i dains the oocke 2
elycngen mass: which sre more ar less mvisibde i saliee prepasation and which mow become discermible: (hwing i the cessation
ol movements ad also due o the staining, the Mzella become recognisable,

F TR T (PR

Both the preparations are Fiest examined wmder low power ohjective 23rd-inch of the micrscope and Mo, 4 Oculae. Sarting
freem opve endd of the coverslip, the whide stide 15 eximined, Any swspicious object s centred and Tocussed ender high e
obgective Bl bk o acdeniibed diagnosis.

For the demonsteation of Magellain protoeoal organians o dard geound osinarion may be ssed for bringing the indis il
Mogellmm in Jeirp reliel.

Far stwdy the movemem of s et o wernt g may be fitted with the mictuscope or the whle AiCTscope T e
encased in 3 wooden chumber inside which an eleetric bull-is Titsed 1o provide the necessary light ind warmith. While ExAmng
such prepurntion precuution should be taken o that e flimedo not get deied up ond for ihis prarpose. this ]
wwitly parsdflin or vimeline, Jris particularly pecessary inocodd coundrigs 1o keep the specimen warm hoghy
mitical.

eoverslip may be ninged
befire wnd during exmm

:m
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Miicricait. . .
LN o LT fjal | sammination of Stonl fae !

SRRl by by fulfilled e
[ 0 =
o Kol mus be fresh,

ol LECTION OF Sy, |

w H:-"f-fmi-'":]': UL b chean nad L]F_‘.'L o JLT!-[i.'-EI'IIiIuE\ should be used w wash ot
i Urine should not be allowed 1o A
w1 Al eily emulsion, barium Steuk
Ti OHEATN A FRESH SAMILE:
fal The patient is adwv

or bisimuth sals should not he given 1o the patient beford eazminion,

Tl in oo the JEJ.'!:Ir.uln[ﬁj amdim I:'i.h-h-ll specimen ey

i} "T-ﬂ": ;Hillr!mll['!'ﬁ:i‘,_l.t sofl rubber cathieter should be inserted well into the rectum and twisted round several linws, when
“ﬂhdl&““l "11!\ wl” Conlian 5'.”"“1.'1&“4 mmt,-ju_' BT I-I":":'l- l:'F TS “llhi';h m:l T b]l:HJIJ-'.-IiI]IIEL}] in it hf‘}'{“ rﬂ'l' macres-
scomcal examination.

e} A proctoscope or a sigmaidoscope should be used for obtaining directly serapings of the ulcers in the rectum or the
sigmaid colon,

PrERARATION OF THE MaTeriar. The microscopical examination of the stool miy e carricd out unstained in 4 saling preparation
el alsn in o sTear preparation stined with inding, iron-haematoaylin or any other permiangnt stains wsed [or the purposs.

i) Urstained Preparaion. This s specially uselul for the demonstration of the actively motile forms of £, lised g, gener-
dly presend in symptomatic amoebiasis, A portion of the stool, preferubly some mucus, 15 prcked up with o maich stick oF 2
weoden tooth-pick or a platinem loop and emulsified with freshly prepared normal saline on a clean plass slide. The ﬁ-‘-*~“|1iﬂ|-__!
minture should ot be o thick and its consistency should be such as 10 allow & newsprint 1o be read through 3t A clean coverslip
Mo, 1 or Mo 0 is placed over it and the excess of N, if there be any, may be removed with the help of a filter paper. by shghtly
altng the whole slide: 1F the examination requires a loager tme. a ring of vaseline may be 3F"-P|i'~"-! argiand the misrgin i ur'-lﬁlf 0
zoid drying, Cystic forms can also be detected in @ saline preparation of the maerial. While examining an unstained preparalion.
the Jight should be carefully adjusied 1o gel a clear view. For this purpose. the condenser 15-to be rwked down amd the iris
Eaphragn’is to be partially closed in order 1o cut i the i.IIumirm:mn. It is CORVEnien 10 we i I1‘H!~E|'L"I1't1ti!| .t:l;::,r_:r_a.-':r that by
moving the stage back and forih, the entirg ﬁe_ld_ ity b L‘:-'.:unmc.d in The space of & shor fime. After the éxamination is over. the
used slides should be placed in a vessel containing 5 per cent dysol. . . | |

fiiy Stained Preparasion. For cysts of dead specimens of trophoznites. stained prepariion may he requined for the siudy of the
mucleat character for the identification of the specics. The iodine-stained preparation is comminly employed for this purpase. But,
i 2 perminent preparation is desired, the film is first fined and then stained with iron-haematosylin. _

Chances of finding the cys1s of imtestinal amoehae and Tagelines ane greatly rl:u:n:-a.acni_whn_:n i
EMCE'L'TH'J'HDH_MF'”G“' alive result 1% obained from the examination ol odine-stained preparations of a direct
cancentrated material 15 used, When umﬁf afen given a positive result. This method is applicable 1o formed stool and only the

S0y, i i o B once(raon T8 stroyed during the process. The method of Faust.er af izine sul phate centrifugal

e¥slic forms are detected as the trophooites ase de
fearation technique) is recommended.

is used by the protnzokighsts in the Inboratory o identifly cysts of amoebic and flazellated
cient for diagisistic perpases.

i it st b dilused about five times with distilled worer, Such weaker solution may
o dyantape is thal the stain deteriones quickly, hence it should be prepared every two

Indine Solution. This simple sl
Prutece (Fig. 1949) and is ustally sulli
Lugel's edine sohion 15 100 _~ctr-ungd i
Wen be used for the simining. The pnly s
g [ leawws
Lugal's iodine solution is pﬂ..'-prlmd ms follo : 1“
lidine ¢rystals {powdered] - W
Potassium odide i
S lved in d:a‘li.l.h:ﬂ wutcr inel dodine erystals are slowly added. The solution is then fillered and kept in
Pritassium jodide s dissol :

®Stoppered botde of amber t;ﬁ;:l::,:mumm"d"ul the use of 1 percent idipe in 2 per cent potassiem: iodide solution, Weigen's
Babel] and O'Conoor (1

hine wolution 15 of the same STE i
Saining for Permanent |'|"EI; " e on 2 gliss JTidke o o0 doverghiss which should be uniform.
Prgsaparos, Smears should be 1

nizth
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Fig. 1M —Cysts of intestinal protsesa of man,
(Stained with dine. |
1 and 2. Extwroetsr fiaratviicer (mi- and quadri-miclente fooms): 3 and 4, Entmmehg onfi
{uti- s ectvnuclente formsy; 5, Endolimay mun O, dodamsebe sl
7, Chstomanstin meesnilts K. Giarvallar imteanimalis, ’

Frxation: In Selanfing s fnid, The composition s as follows:

Suurated solwion of mercuric chlornde i alistilbed waler cee 20HY mil
U5 per cent or ahsolute aleohol v N mil
Gilacil svetic wmd 15 mi

“I'ie senear is kept in this Makd for 5w 10 mirsates. Later o remove the sublimate of mereury. the _ i
aleodwl and iodised 70 per cent aleobol from 16 10 340 minles, Ty, the smear is washed i 50 pet
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T T TR
LERECRLS PR

() Saninirg Kowlberoon M Ty sofutim s ane e ploded

Haematosylin crvsialy oo irtihlery

_"]L"ilh“!.. {.H:l FH_'[ Com i I i
Prstalled witer 11l
i - s M1 ml
The misure sl be ripened iy 1he _
v B h-lr it Tl = shics it i e ] - :
(i) Mordant Soltitton | i period of fen days whien it becomies deerry Brown in colour
Lo wlum C3ulphate of iron ang TR 4
Distilbed witer il
e : s 56 ml
fier fiatit, the stide i sloced im0 o
.;:nr- with distilbed wm;,I:MPI‘IT.[T o distilled water for 10 mnwes, 1t s then placed in mordant <sehution for & hours, Alter
WIS ; 3 * LR R TR TS | ¥t i II- . : < J - = ST i ¥ i =i
; ; e slning sl ; prs amad i necessary overnight, AL Uiy singe,
e smear becomes jet black in colour, snng solution lor sis b 3 g

DiERENTIAIGN. The mardant soltisn is dituied swith three parts of distilled water, The stide 3 placed in this sulution when

somiz of L1 black colour eradually comes off. The slide is washed in distilled witer and it {s examined under the microscope, from
ante 1ot 01 the nuclear structune is clearly visible

PRETREATICH, ""'r_mr wasshing in distilled warer or runming tap water. the slide 15 passed through graded aleohinis of 7o, 80 and
ol per cent sirengths and absoluie aloalol, 'Ilc-:cping the shide in cach =olution for 5 minutes, The smear 15 cleared with Lylal and
pomled in avlol-balsam.

Nare: Tt is ahsolutely necessary that the slides should ol be allowed to dry ol any stage of fisation staining, differentiation,
devedration or cleaning.

FOR HELMINTHIC INFECTIONS

Expmination of stool miay be carried out by a naked eye examination when the while of the parasite (adult worm of Aseoeis
fumbricoides. Ancviostoma dudenale, Trichnrs richivra, Enerabin: vermiciaris and vanous intestinal fhukes) or a pan of il
(seements of Tuewnia segingia and T, soffum) may be detected. To search for fapeworm segments, enterobius and ancylostomes, the
secimen for examination is diluted with water and poured an fo a skeve (meshes 30 1o an inch). The {secal matier will be washed
away and the worms lelt may easily be picked out by holding the sieve against a-dark background, 1tis 1o be remembered thl
these worms miay be passed out in the facces spontancousty by 1he host or following the sdministration of & specific anthelminti,

In positive cases, detection of adult worms may be difficult-ai times. bul the cops ane generally present in all specimens
sbmatted for microscopical examination. The character of the inchividual helminthic epps is sufficiently specific to wirranl 4
correet diagnosis. During identificition of eges, aiention should be paid w shape, size. colour and marking on the surface of the
tzp-shell. the presence of yolk graniles, 0vim of 4 differentinted embryo, the uiismrjcu of an operculum and in specific cises. as
it gesiodes, the three pairs of embryonic hooklers (Figs. 200 and 2013, Tt may be pointed out that for the deteetion of helminthic
£pa4 umly an unstdingd preparation I% NECERSETY.

Direct Smear. A simple microscapical evemuimation af fi e misde directly Troim m_* sample and viewed under low power
will eable one 1o find the eggs or larvac (a8 in Strongyboides) when lhl_:‘b' are present in overwhelming numbers, Enterobius,
udess mechanically washed. does nat gect uny cgE in the ﬂt_:-::-LIS:n '.wmh_mg ol stowls, ]:re[:_*mh!}- nfl-e't a salie pusge, is.a sure
method of diagnosis, For the purpose af microscopical |..-;|.$!mm:|l:|u:|1-. R LTI ST i large a4 1027 0 1" s mde on 3" = 17 glass

slide and the whole of the smear eovered with covershp is examined under the mcnoscope.

Concentration Method. Recently varicus menns ol 1_':;:|I!|L'1."I'Illr.ﬂll1lg the lmlrrnml‘ml: s Ih_}u: besiein '|:||:'I.'i'5.|:d st that they may
exitly be foond. The F",ﬂ_.dumg. achopted for the 1_.'11nnfn:ntra|||::|| of the egis may be corried out either by floatation or sedimentation
lechnique. Concentration method used for hedminthic cgsr mT:r ull X0 hclumnluirdi I H; profozoal ¢yss.

; : - The faccal material i« dissolved in solution of 3 higher density than that of the epes. In this cace,
the ;Lg? Eﬁtﬂ: Iﬁﬂﬂlﬁﬁﬂ of the Muid. ]I_ _:Im-:hc_mv. -:lwrl'r_w! IhI:'nl-'ﬂi fhu h:nﬂm imln'.._-_:lu;_:g;\- Float in fzuch a mﬁﬁian excepl the
|€rliI"""“"""h!: (i) Unferilised cg gﬁ;,[,q.hrmwr'mﬁf"-"ﬂ1':"=IE~F*'"'I-‘*‘-’~""*"‘ v T sealineri oindd (st eggs of all intestinal Mukes.

The Strangyloides larvie do nal fipat in salt h'Lr|II.I|l'-1II e & |

(s} Simiple Floaarion Technigie (Maplestone; 1940, Willis” technique is of the same principle,

Maremi s Rpguimems: :
1. Glass o metal (1in) “container™of 1301
% il]l:‘]bu-:«i,_

2. Glass slides 3" % 2" jrstead af a1l

1 mi capacity. buving o Tl botom, vertical edges and a diameter of ot mone than
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Fig. 20 — Helminthic egge in the stood of man.
1,3 & &, Feriliced eges of 4. lewhricosder, sarfae foos: 2 medun focs. 2, Jecormaied
jwithoot th2 caser emvelope . 3, unferulised opg of A et sy B N amerioay OfF

A duodeaahe: #, E, vermipnlans: T, T fraitier i T wimmesioor T e, 9 H s

- 17a

134
130
120

AL

Fig. 201 — Helminthic eges in e stosad of s,
b F iy 2008 e I, P owesnemn, 4, U oz, ) DL fomes,
B, 5 fapwsi e 7 8 hatsmapohum, W8 ey
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i ] [ERELA Y I O ! PR [ - ) Tl 1 n
kAL Wit st cemipe y, i b wiil Iieniral &l slide 137 2 2% cppe b oe carcladly land o) Hae torprod il

lis {
I'I"'"‘ alihe s i “_‘.‘ Tl T ELICS | CTRTH I f 1 g pun b v albesed B il lor Wi gy Wi amanbes, alter whindi the

er saemnghly

bl 3 : . ; ;
by el ol bt plisca] aveer il e s b el sl L o e Do, o e xamined wmsder the micmscipe. A
i { TH

al epiEs skitFad v il Hlae Tilen o i be Do sl 200ed s abgeclive,-Tor the detecinm

thi Lame s A0aect entesfyol Floatatiin o 1

Y Lol P
At B e LT

(R |.|.!| Pt bt 1 o ORI Wha centrabage fube b with T hittem aimd il of] top: having special carmers ath s
s Ly the covership s lipgeing ot i sk

2 Special covership 19 s syuare by 05 gy thick e

A1 s wemdrnd gl s e

Miriios: About ane b bwo prammes of fwsces 1 Hwircighily moscd wih water s Clayton Lade s Eenfrfuge tuhe (3 small
etal lbiw iche iy be e Bor thoroughly disinterrsting the feval marrer, The Dical cinulsinn i~ then centrtuged at a speed
gl DINNE resdudions pror-mmaane o v foimefes, e sopermztant Taid s poired od] arvd @ satursicd salution ol comirman sall
i o spectlic grvily of 1200 i acied to G115 of the fabe, Adter the whoke minturn: has been vizomsiy shabgn, the tube is
filled wp ten the brim with saturaed ssll solutsnm s do expred all airond the thick coversiip s put on, Thes e then contrfeged o
L . for 2 mimutes, The covershp is quickly fificd oot amel the drog of saline adherang ooty wmkerurtace I enamined as i
hanging-dmp preparation.

tc) Aine Sofpticate Coitrifal Floafition (Fanst o ef, 193%) A Tine faecal susgiension is made by takimg bg ol a freshly passed
stewtd amid 160 mil of Tukewoarm destillied sater. The coarse particles aee removed hy sapaisminge hroaeh o wime patge (40 el 1o En
mehin, Thie filiraneis collected i s Wisserimnn e and centrifuged for 1 minale a1 the e ol 2800 revodanions per ripute. The
sapernutant Tuid is. poured off wnd dlistalbedd waler 15 abded thihe sediment. In ks "-h.'uh-cl:l well, centrifuged and the process 1=
repeated 2 o6 3 times 1l the superian fluid i clear, which is then poured off. To the ~.|::J|:n!.-|:|r i5 added 3 I Jomb o @ 33 zanc
sulphate solution having a sp.gr. 180 The sediment iy stirred and Forther zinc subfihiate: sofuticn i adduded o il the fube up do the
inp el centrifuped again for at least | minute i3 2500 rp.m. The surface I|I_|1_1 i thien removed by o platimum wire npof 3 mm
diameter, on 108 clean glass slide, coverslip is pur on and the specimen B examned, For profusanl cysts ane drop ol wodine

wdiffion 1% sdded Before the coverslip is pat om, ’
SEDIMENTATION TECHNIOUE. The faeeal maten

In this e cpmeentrabed i the hotem |
m';:f—““*;h_’; “-’j_E‘* r:u::m A sufficicol amount af feces s thoroaghly shaken with lea o Paenty tmes 1ls vislume of tap waler
IR AR : :

nd i ped sk ini i an o . The process 15 repeated severnl fimies 1lE the
bwye settle 1 5~ fhask {urimalysis flask s Towr s Jwour o P :
:up:l a “1.:”.';] .tl|t1m a;i:jﬁlj?ﬁu sadiment of the ot tam is examined forthe spps: 1t s not syntabde for profoendd cists.
miagand Taid s clear. Finaiiy.

15} Formal-ether € Nl Ritchicl s el
il Kept far- 11 s

al i disslved in water or sulutions of a density below thi i the epps’

bified {Ridley:and Hagwood, 19561 One gramme of facoes is emiilsi-
fied i , e fow Texaition. 1115 then strained th‘nmg.h an wire pagge (40 meshes o-an
ied in 7 mi af 10% rmmﬂl'm]m." - epirifuge whe. T it 3 ml-ether s adced anad the mixtne i shaken vicomasly for | minote.
fich) and the filirate is collected 'nf L'Tm s and then aftowed po senle The debrs are lonsened with 4 stick, the upper part of the
1 cenruged as 2,000 epm. 107 ZIWNIEE oy i i decanted. leaving | o 2 drops. The depost afcr shaking i poured
5 tube is cleared of fatty 'j?h:_j'; 'f; et it and the specimen i examined, I docs bt cause any distortion of promgoal cysts oe
' by s slidde, @ eovership is It
Felmimhy: epps and takes only 3 mmmr"_- {ive eeitEn il e o estimating the worm hurdein. This s emploved o determine
Ege Counting Technigue: Foriien’s ¢ umit of fovrmed Faeical auzput, These figeres are then vlilised o estimate the nimnber
e cpy_laying capacity of a female oTH i":q]mm_ 1+ 1 caleulaed that each female worm produces ahout 100 egas pes gramme
“l woirms infecting the paticht el an},] wgeh is Clonorehis and Feseindepsis the toral number of worms is calculated on this
9 By per duy. In h:rmupimﬂlun::':flﬁ:;l-m o are cqually diuiduq. S epas per aramme of faeces represent one wonm, OF
"'ﬂ:l':ﬁ:]n Nmmr:-:::;l::ﬁ:};::w uat of St 10231 has gained 3 wide popularity.
iy melhods BE"
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S1on’s Memwon e Eon-Counmive, Four grammes ol facoes are mived with: Shomi af N0 MNaldH enod ek ghis e
thamughly mused to make 2 uniform wasspension, This is Facilitted by adding o fow plass beads wod cloamis the ol g g
rubber stopper and then shaking vigomushy, Exactly 01,15 ml of the ermtilsion is removed By @ mcsuring ppette s placed 1,
lil.l'!'l.!‘ slyde 37 o 2 SIPES 3L g r..;|i:r| 'IFIu.':l'\.HI"i-:I'I-l_' ::-"-1!3: i s then putover it Wath the el |l-|.,:| mechiameal dnse, all the sp 5 I- i

preparation are vounted. The number ol cops per prammie of facces i obtuned by mituplying the oot of two such prepary, |
by H.HZP. The average daily output of faeces being known the ot egg-prodduition per diens can easily be obtaned. Considering o
comsistency of faccal specimen a comection lactor ¢ F.j is employed 10 convert the estimate 10 8 fonned stonl basss i fol,
500l and Housheer, 1926):

For mushy-formed stoal C.F 1 1.5, for mushy siool C.E is 3, for mishy diarrhiosic stool C.F i5 3, for frankly diarhoes .,
C.F. 15 4 and for watery stool CF. is % )

Mot The quantitative estimation of worm burden calculared from the daily cutput of eges in faeces doss not provde a g
estimate. beeause the egp-outpil of 3 |'.I:1|T'H'-'1l|irl"*-.|:ﬂ."|.‘i:1:-. o wirm shows 1 greal vamation.

Kato’s Cellophane-covered Thick Smear. Kaio and Miura (19541 imtrduced a method which hias been found wseiy) i
survey w ork. for detecting Relminihic eges and providing a semiquantitative assessment, They employed wetiable cellophan,
srips 22 30 mym oof 0-50:mm thickness soaked in Et}'“"i!’lﬂ- malachite grecn sptutton for 24 howrs or mare o L'IIH'IF:- i measrg]
amount of faeces (3060 mg) spread in un even fayer on a ghass slide. The strps were placed over the Becal smear. slowed o dn,
al monm temperature Tor an bour and then examined. ;

Preservation of Facces. About | to 2 grammes of faeces treated with £ to 10 ml of 105 Formralin s put in & suishbe sorev-cgn
'n.:|.'JII:.r Hefore use the container is 1o he tharcughly shaken 1o get 4 uniform emulsion. Formol-ether concentration technigue may be
s,

Anal Swah for Enterobiasis. Heller (1876) first recommended anal swabs for the dingmosis. of emterobiasiz and snce tha
time materials: have been obtained by scraping with spatulas. cureties, phass slides, roids and other convenicnt medsires. The
following have been found o give sansfactory resulis.

NIH Swap. Hall (1937} devised a cellophine anal swab commonly referred 1o as NIH swab (from 1.5, National Tnstitus of
Healthi which has been used with great success by a large nimber of workers. The constituent pans of NIH swoab are as follows
O end of a glass rod (8 to [0 cm long by 3 mm wide} is covered with a piece of transparent eellophane of about one inch squar
and 35 hield in place by a rubber band. This end of the rod is used for swabbing the snal region. The other entd of the rod passe
through the rubber cork with which the test ube is closed. After swabling, the cellophane with the rod may be replaced inside the
test-tihe und sent to & distant laboratory for examinstion, A drop of saline i+ taken on 4 glass slide amd the cellophane end of wod
is held ower it. The rubber band is then pushed up by a pair of forceps until the cellophane is released. With the rod stll beld in
position, the cellophane i= spread out and smoothened in such a way that the materin) adhering to the cellophane comes 1o hie m
dirext contact with the ghass slide. A drop of saline is pliced over it and a covenstip applied. The eggs thus lie between the glass
shde and the cellophane.

seorer Cenvunss Tars Mehon. It consists of a length of Scotch cellubose tape (3 1o £ inches Yong ® 34 inch wide) hald wiab
adhesive-side-nul at the end of the blade of a wooden 1ongue depressor by the thumb and index finger, This applicator is the
piaced first on one side and then on the miher side of th? amal onfice. Afwer swabbing, the wape i removed and placed with the
adhesive-side-down on a dropof ioluene on i glass slide,

Faccal Culture, Test-mm: Firex Pares Memion—A simple method devised by Haroda and Mori (19553 dnd miodeiled b
other workers (Hsieh 1962} can be utilized for differentinl diagnosis of hookworm species (and possibl -|- ichostronETus ;I.-
Termdens in some areas), s &

Ahout half 3 gram of fresh specimen of faccal sampbe 15 smenred {1-2 mm thick) on sirip of sterile flier-
longitudinally leaving clear spaces ai Both the ends which s put into s1erile st -tulse aloy
comtact with the walll. The lower end touching the column of sterile water {abowt 5 107 i
tube 15 tightly plugged with cotton. The tabe thus prepared is incubated at 2450 1o
be coliected. at the batiom of the wbe which can be pipetted of T o mic
enther placing the coliure tubes i 50PC water bath for 15 minules
sodunzon {filtered spvrated =olution of wdinen 15 K1,

B. EXAMINATION OF BLOOD FOR PARASITES

Examination of Thin Blood Film
Priragaros (Fig. 2026, b, o d, & by, bak

{1} Prick the pulp of any finger or lobe of the dar with surgical eutting need]e o
nide - i s gl i
wiped with alcohol and alfowed ta dry), Faseptic condition { anea to be [Pﬂﬂ"‘]

paper {13 » I.5em
' the-side (unsmeared surface being 11
% Falready placed intn the tube, Topof 2
28°C for 7 10 10 days, The filariform larvae w1
moscnpe slide for ientification. The larvae can be killed B
before their removal or by Ireating the larvae with ind=
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Grease pencil

[
L——_'j T

Fig. 202 —Preparation of thin and thick films of bleod.
siod. thin film. 2. dropof Boiod 5t one end of the stide: b spremsler nther gliss sleghed held o mn angle of 45° anl pasised in the dizectian of the amow;
i mabmg 3 smear; . thin blond film complerad. bl and B2 o gloss shide seithocomiers cuf al ome end and 2 coverslip ol haemocytamecr maed s
sreaders e and £ thick film affer Fumes: e four drops of biood at the goroersal a kall inch squares £, four drops of bleod joined 1o form o thick film,

¢ ind bthick and thin films on the same Slide afies Sianon.

fii) Takea dr‘ﬂp af blood nol |arg4_-1-|hn.n it Flirl':i Tread on i grease-free elean =lide, aca distince of ahant half an inch from the

right end.
fiii} Hold a-spresder ol @n ar
pizsh gently 1o the left, ull 1

woleof 45 degrees ineomiact with the dropof biood then lower it 10 an angle of 30 degrees and

2 he hlood s exhausted. As thee bilond 15 exhursted. the Gk beging 1 fomm ks which shoukd
erid near about the centre of the skide. The --F'l'l-_'-’l'-h-‘f mity be the smoh elpe 1Ifji glass shide, with the cormers cut off at
one end, or a coverslip, preferably the Gpferpiip of RelsheHme Pl Ty (g, 4B Bl B2 .

V) The film s allowed 1o dry and Inbelicd by wrihng demss the dricd Glm with o shamp-pointed pencil or s needle.

Chamarterisios oF 4 Cioon T Fise

{1 The saeriee nf the (LI S0 e ummrll;:-' sactes ol il shide
(i} The marging of the film do nat-extend 1o the ¢ shide,

{iii} The "tails™ end near about the i.'r:l-'lll';} L:L lhf'H:M'«‘-
e ]
I} |t oonsists of a single Jayer of ned bl

Stami: With Leihmen's Stain ; _ :
: : : ; by micins of o pipetle over the deied film and allow it w- S
i ; e cxoim [t 1 drop boktieor b allow it te-remain For 30
{if Pour Leishman's stain from 4
seconds, lume ol distilled water which showdd be neatral or stightly alkaline {pH 7-7.2). Cover

fii} Dilute the stiin with twice it5 ¥
it Lo prevent drying. -.

fifi} Allow the diluted stain 1@ ™

¥} Hold the slide undet an np-'_ij-l i
cleaned by rubbing ip well with

e shide for 1o 5 munuales
flush the stain in @ gentle fow of witer. The reverse side of the slide may he
wl _.;quu_-,..-:::-.] cilldain wocd. - :

g il
gy el
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iv1 Keep the shde moan opnght posation | film sade il d tu abrain anid JBry

(%11 The deied stmned Tms s examiined with 182 aach ol snimcrsein lisin= | ;
Nove: A properly stmed shide bas a Bluish violes timge. The comec] pase cof el i Haxe Ve IRREITRE T Sy
of staining radiches ocour round about seutral oF shghily alkalme pH 7 D .

Alkafine buffer sofinon v particularly nevessary o ey out 1he S yiidfner s dits and proparcd 2

Sowdinim phinsphate o A
Fotssstum dibvdrogen phosphate | e
Tyl 1 mg
Dstilbed witer : ECHIR L
anteetbiend ol sERDAREE, 0% 8% forllras

Wigh (oiemsa s Srain, The <lan can he putchased as s reaily -miade solitim The
. The film 1% first fxed with pure methyl alcohol or ethyl aleihol for 3 o 5 minat "
Graemsi’s stain s dilored by adding | drop o each | ml ol diciilled water, pewtral oF faimtly alkuhne il 7-7 23
Thee diluted stain 15 poured over the fibm cabout 5wl per Hlm s rerjuired) aind kepl Tor 30 o 5 mhnuies
The stide is then fushed n o gemtle fow of 1ap water. aller which it s placed inoan upright pesition with the Tilm .
inwards o drain amd dry.
5 The staimed Tilm s examined under 1A 2 ineh oll-mimersion ferm=
Preparation of Leishman®s Stain. The st s aviiilahbe o the Torm of powder tabler. Thestresweth of e solution wsed for
sraining 15 0,05 per cent of the stin in methy] aleohol (015 gram of the stan 1 dissolved MK ml of aceine-free pore meths
alcahall, The materinls required for preparation are a grotnd-glass stoppered hotthe of 150 mi capaciyoa 100 ml prstuated plas
cylinder and a glass pestle and mostar. Al the articles are thoroughly cleancd and before use, are rinsed with methy ] skeobil. The
amount of methyl aleohol (100 miy 35 firsg measured in the gradimted cylinder The weighdd armoum of Lzishimun's poder
(.15 21 o the requisite number of tablels each fablet comtains (LS g of thestain s placed in the plass martar amd = groand i
a pastz by adding methyl atcabol sl quuntities {about 3 ml cach bime). The dissodved stain is carefully decanted off. from
time 1o time. into the ghss-stoppered baitle. The ndissolved stain 1% groumd again with methyl alcohol Ll o residue 1 leli aml
the whole methy!aleohal has been used up. The stoppered glass-hottle with the stain s kepr in an incuhatar at 330 for 24 hours
after which it is neady for use.
Examination of Thick Blood Film

 Preparamion. A g drop of Blood is taken an @ side and spread with  needie or with the corner of aither stide to foon an ars
of 2 half-inch square; it miy also be prepased by taking 4 small drogs of bioud | Fig. 202 ¢ & 11 and joining the corners ol the dps
with & peedle {James, 19201, The thickness of the film should be such as to allow a newsprint 1o he reid or the hands ol a Wi
wiich ta be secn through the dry preparstion. The film is dried ina lorizontal position and kept covered by a Petn dish. Ies ok
1 climates it akes at least hall an Bour for e thick lms 1o dry a foom temperature. Drying may he aoceleratsd

il allowed b ey

_.L- fad fud —

nted that in moist ©
by puiting the shide insde an incuhaion
Sraming, This may be carried out with | gishman s, Giemsns or Field's swin: il it i< desired 1o vse the: former o stans. the
slide should be dehaemoglobinised before staining,
Diehaemnglobinisation may be carmied out:
(i) Wirh ._i'fﬂ"“fr:u'. qr'e'rl'l' ..?.ri'd etinid J'm.'i:?f'l'l' actd mixtnre, The film is Nooded with the mixiure and as soon 3¢
dﬂ!ﬁ-emﬂﬂmhﬂ'"ﬂﬁ“" i% complete (indicated by “'!"' greyish-white colowr of the film), the Muid is dratged off by s
[t i5 then ﬁxc:t with methyl akcohol for 3 1o 5 e, The slide is thea washed thoroughly with newtreal o dighth
alkaline distilled water so thal every irce of scid 15 removed, :
(i) I distilled water by placing the filam ime @ werteeal position 3 i ' :
becomes while, it !:I:::s.m ::AEL amed allowed T dry in mprigllT]:J,ﬁI;:::I“h“ﬂﬂ for 5 1o 100 minutes, When the "
After dehaemoghobinisation the film s stammed with Leishman's or Giemsa's stain in the same wa it i il
ﬁta:_:i.:l.l acetic acid and tanaric acid mixture i< prepared G5 Tollows: 2 per cent elacial acetic F . L.! i ; 'J' cent
ervstalline tartanic acid, | pan. elacial avetic acid, 4 parts and 2 7!
Ficld's Stain { 1941 ). This is aquick method of staining of malari e .
of Pan salutions: miutiin Al mltuti.nn B, The stuins an.:gi,;q:-L ;:-,T::L?::;ﬁ Tﬁ:llitxﬂ:ti-;rhh“m fixation) Thl.‘ qrun unn::-l;_
a_gl:u.r. 5i_i|:|r.-. The depih of the solution should be about 3 inches the level bing shiihksinad = Enuug]l:;, F"'-‘!'J‘!‘ilt Tl jriserLie =
i Ar 3 by the sddition of fresh solute? Ly
Tochnigue:
(it The thick film is placed insolution A for a Tew seconds (] w2 secngs),

of green eolouring ke, or Uil the haemoglobin is pemonved and 0 s
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Phsenlman byddegen phosphiare 1 03 g Disesdhinm lividrogen phosphate (ahyvdnous o e
Pl 1!.'r||1,-1||[ i I] IJII. LIETE RS DT - Peitassiem dihyvdnogen pliosphate fanhyidrous fr.25%n

i SHERIECI Pl phiace Gimbydrnoos) 25 i o Sily

i . S 1 o] {1y T L b s m | e Sy m
Distallbed waled | I‘i:m E i Drastilled warer

LT T PR m

.i.lfl!j?l_ﬁ::mf “!“’ e Gt diseolvied. thei the stam s added. Sobution of grinules of azure 4 tor azure By may be facihiated
By TR R ICAr- 1 the phosphate sslvent, Eichof preparcd sodution 15 set aside for 29 hours and after fileration, it 13
eady Tof . Relilration may he Mevessary - there is T scum o i prciptite

I?:ul.m ulllllll.'llh .!'-iIIHI:F-IJ I'l':;.' Tenewal s =oin as 1 boromes arecntsh,

Combined 1 |"f-'|'i il |:3Iill Films om the Same Stide, This method las been recomiwided by Sintoni 19255 and has been
founsl i1 be "I"f :"r"-"'“'l_"*"ll"-' HL-SUPYCY warrk. Twes drops. of blood sre tiken: one, Tsif an inch and another, ose ioch from the nght
end o the "';I'd':" The Jormer is misde into o hick Gl and the Tafter ines o thin film 0 Fg, 202 ¢ & h.)

'rl:ll." thick JI!I‘I1 s ﬁ“':i I.l-l_'h:ll-"”“iglflhlﬂi.\q::r i e 1,|;|'||-||:|d il.ln'il# with ‘h._- |th|'| !-|]|T|. 'TI'"_- l-,i|'|'||"|h:ﬁ' Wiy i 03 l'l;;lllll.ll\'l."ﬁ; .I"I. lime wilhy
a gredse pencil s deawn between the filos. The undiiuted Ledanan's stain is poused over the thin film and afier dilation the stam
is Moodesd over the thick (il

U the thin paert o the film s first Tised with methyl abeohal and after drving, the whole slide 15 flooded sith dilute Giemsn's
stain and aflowesd fooremkun From Balf o (we hoors:

,I.H.“. Sinin. S:illzj_."l"l- il E|J:|tt:h'hr|.r_ji: (1023 deved a r.j]'.uu;_l Hmﬂanu'ﬂ:wl;}"y: rrethol of sLmng makareal LA RS bl |'|:|.' 1 Wier
snbubde stasn, Which ¢ongisls ol fwo soludions,

Sederpicnn § ix madke with the follewing ingredients: methylene bluc (0.5 £ potassium dichromate 1.5 £.osulphuric scid (1 per cent
by volume) 3 ml. potassium hydroxade (8 per cent) 10 mi and water 500 ml

Scofurton I8 is prepared by dissolving | g of cosin (wister soloble) in 500 m1 of tap woter,

The solutions are kept in wide-mouthed stoppered jors 112 inches drmeter by 312 fnches inheight: these keep well for severil
irrid s
Provedure for Preparing Soltion 1. The methylene blise s dissodvid in 300 mi of water in-a narmow-mouth Mask: sulphuric
acid and potassium dichromate are added ave afier another. with the Tormation of a heavy deposit of amaorphons purple eoloured
precipitate of methylene Blue chromare, The soluiiion is heated i warer-bath st boiling point for alpcr:md of 2 o3 hours Al the
erd of this perind, the solution wwrs blue which indicates almast complete polvchroming. The solution is allowed meoal o room
lemperature and the precipitate appears as creel-hlue needie-like branched crysials, At this stage, Homl of | per ¢ent potassium
hydroxide is added, drop by drop. with the Nask being shaken continuously. A greater portion of the precipitate is dissolved and
the liguid s filiered several times 6l the dye remiaining on the filter paper is compiciely dissolved, The filtrale is blue having a
vinlet iridescence and is . mixture of the szores with only a0 trce of methylene blse. The solution is left [0 matine 3 room

temiperature for forty-eight hours: the staining gualities of the solution improve with ngeing.

Methoad of Staiming Thick Bl Eilmy Maothod of Staining Thick and Thin Filnes o Same Slide
LE i 11

| for 10 secomls.

. . 1. Fis she tiinesmear in-methyl aleolol for g second or two
: T salutton
|, Immerse ihe shde in 0 anid diry

1, Wazh f; .onds in a jar containing acidulated . )
:L‘“:u::’r i:j’i‘;’:‘;ﬁ’;:';;jﬁ 3_#6 by the addition of 2, Immwerse the whele stide in solution 1 for 30 seconds.

5 per cent acctic oF citric agid X Wash o gar containing sadulared ap wateripH 6.2 1o

3. Stain wi ion 11 for | second. il
4, E'::: :T?h-_q::::ni (2) for 5 seconds. oSl o ) I L oo,
§ farrores i b A0 1} seconds. 5. Wash '.l|._:.'|.|1|. i lh'..‘ sie ;u.l (3 for 4 seconds. .
o . ke e il the smeas Eives b lmnwr:-ii_' i !'-l:'l|1l.|ll:'r11- I agam for 30 seconds, or Gl the
. Wash a5 above for 10 56 smear gives a pink background.
a pink hackyround. 7, Wash again in-acidulated water for 10 seconds

7. Dry and examing 8, Dry and examine.

L
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Examunation of Bl fiw Ml alarial Tardsslcs
Tiwne fine Tukaong Blood, The parksites are mone ¢asily detactad in the filin when the v hms DEETE L i i el . I.'. s o,
. X . 2 w = B POFI TR D00 | —
height of the parotysm has been reached. Schisogony of P ovivan, £ malarae and P el oCTUrS 10 1.-.. 5 i :
4 he paErasatts i onssy of B

bl perivads i thea oo
le peniod, hirmeie the
peak. In cencral, 1f miay. be ated the g,

=

the parasstes can readily be-demonstrated both dunine the febnle and ale
Sulvaporrnen infections, however, disappear from the penphenil Plod during the atebn
strating the Falaiparum parasitesis a few hoors after the febrle panoxysm reaches ol
hbiowd §ilm should be taken at the time: when the patient 15 sean first and thereafier &5 000

Rules 1o by Adopred. While drawing blood films for the demonstration of malarial paras
procedure to have hoth thin and thick films either on the samie stide oron o different slides.
should be cammed out as follows:

1. A thin film is examined first 4nd if parasites ane found. there s no nzed far e

X, I parnsites are not found in the thin film io & few minetes. the thick film =hou

3. I parasites are discovered inthe thick filmy but the-sdentry mined ¢lear. the hin
ouzhly o detemiine the namre of the infecrion

Remarks on the Examination of Thie Blood Film, In examinimg a thin flm itis desirzhleto I
can be declared “nezative™ to malanal parazies. which are as follows:

(1) The ares of the film examined shonld be dlong the upper and lower margins
parisiles are more nemenous thene.

(i) A minimum of 100 fiekds should be sxamined and the time taken for such examination should be about & 10 10 iz
This 7= hased on the ohservation that tn nen-immune persons the clinical amach. of malaria is associated with e
presence of at least o parasite per 100 fizlds.

Remarks on Thick Blood Film Evamiaatios. The red blood colls rémain unstamed 2« they are backed by dehasmas
the'only elerments seen in the film are the stained parasates and the lepcocytes. In athick film. the morpholosy of malanal parasies
is distorted. the. relationship of red blood cells to parasites o any special change in the red hiood cellz canmot be observad. T
it may be difficult w identify the species of parasie. which is however easier in thin film. Thick films should never be the method
of chaice nor should it be a substitate for the thin film methed: it should be employed only 1o supplement the famer A thick blecd
film may be taken 10 be actually a concentration method for detecting the parasites as i contains 4 larger amount of blood 1n
given area than a then blood film. Examination of a thick film saves a lot of time a5 one microscopic field is equivalent 10 ¥
microscopic figldsof a thin film. Hence, thick films are often employed in mass surveys for 2 quick disgnosis and a3 gude
1o treatment for testing the efficacy of antimalarial drugs,

Appearance of Malarial Parasites in Thick Biaod Film (Figs: 203 & 24} Difficulty in identifving the species of malang
parasite in the thick film is due to the fact that owing to the lacking of red blood cells the parasites appear in the unfamiliar set=g
iahsence of the cutlines of host-ervthrodytes). Further. owing 1o the Tack of fisstion. the morphology of the parasite 15 also aliee

(a) The young trophoznites (ring-formis) of all specics appear s streaks of blue cytoplasm with detached nuciear goss 282

" the species cannot be differentisted one from the other. The ring-forms rarely persist but usually appear as broken &
irregular nings assuming vanous patiems. Cenain descripiive temms are emploved (Field and Fleming. 19351 = COMmme
where the cytoplasm forms a curved thread with the red nucleus: “ewallow™ or “gullswing”. where a dash of the b=
oceurs on either side of the red aucleus as two “wings”, “exclamation mark”, where the red nuclers oocurs beles &2
blue line.

ih) Schizomls and gamelocyies (crescents ofien unmistakable) however retiin their normal appearances, althiough bed
smaller and less regular i outhne; the prigments are seen more clearly. With the disappearance of host-calls. el
stippling disappears alwa, such as Schisffner’s dots of P v, James's dots of P ovale, Masrer's dots of P falire™
and Fiemann’s -I.il"ﬂ.'f- of P rrn:.r:fi.rﬂ:u'. L‘.h.;:;aﬂ_nnallj..mrn- trophozoites newin the’ shadowy (ghost™) outlines of the &
laried host-cells with persisting Schiiffoer’s dots

fcr The nud:i_ur‘ lencneytes stain u:d_e:p purple and are clearly u-_el':md., whereas the cytoplasms always ot B2
cynplasmic granules except eminophils, which have a special resistance, disappear &

i) The bBlood platclets suin place purple having 3 woolly sexture and owtline:

Pasit trmee fom s
asn figLois s

mes Jwrill e converiont s e
and the examnation of stamned filn
gmining the thick Tio

1d be examuncd,

film is 1o be re-namined more e

pllow certain nafes, before a sha

f the *1@l” end of the Almi becpuse the

ObiRisating

f xamination of Blood For Microfilariae

Coprernos oF suon. In areas where the perofilirin <hove s noctsma) periodicit o
: - ¥ the blood s - "
vt and 2 as In case of non-permdic microfilana. the blood may be tiken at any time m;::b:-hmld e C{\“?._m bty
Exastissncs: o Unstaisen Prepssarios, Ton or three drops of blood are waken on a clean e ¥ e moming R
Thie rim is then smeared with vaseline (o prevent drying up of the blood. The qtide.s.hmudheﬁg s slide and a coverslip i*g-:-'..
amined next moming under B 5



OAAGHOSHC PHOCEDURES A

°ce 300

Fig. JEV = 1% vivay in thick hloe [,
(Stained with Lershian™ stam afler dehaemoghabans<ation |
The fefi half-iekd shiws the nng-feme isfecas chancten 2w ot draiscaser The right
half-ficld shows lale tophoree sage amd gamenwites. The cormespeashing appearance
o parasates i thim fibm s shows belon ceparaiely minder coch balf.

‘power objective of the micrascope and the microfilicia, if present, miy be scen wriggling sboutin the blood (the micmfilaria may
temain alive for a period of 24 1o 48 hours in such a preparton). _ ' .
Exampoamion oF S1amen Presaranion. For this purpese. a thick filn of blocd is prepired and hept covered. Neyt MWATTHAGE, 11 i
dehaemoglobinised by putting the slide in water. dried and fixed in methy! aleohol. and then stuned with Lishman’s siain, Gremsa's
stan ¢ haematoxylin and eosin. Occasionally, tse microfilaria may be detecied even in 2 thin film (Figs. 203, 206 & 307)
 Muemgrondin and eosin stain. The thick flm, after debaemaglobinisation and fsativa, i stained with Delafield's haematoxy lin
for 3 10 7 minutes (may. be steamed over a flame), The stain 15 washed wider tip water and Teft in the running water for 7 1 10
Misiutes, or Gill the “blue colour’” develops (differentiation may aba be done i acid-aleahol). It may be counterstamed with dilyte
Glemaca’s sl m-51:'¢1‘ cont ayueons solution of eosin for hall & minute. Final differentiation may be made in PUTTIT Sap water,
Vital staining, Either fresh blood m-lm-gajim:r?t:lﬂ:cr dehacmoglobinisition is mived with methylene blue solution 41 m
51000 in physiological salines, The living microfifariae 0f L fou. 0, volvulus and 8. perstans whe up the stain in 10 minuies,
beres. the microfifasiae of W, hancrafii and 8. malayi ke up lffu:'a'lmn mll:hzhﬂm&lmﬂy (Sham, 1927}
Microfilarin Count. Wiih the help of 1 hacmoglobinometer pipetie ) mm of biwod is placed on 4 clean glass slide. dried as
thick fkm, dehaemaglabinised and stained in the ustsl mumer. The tofal number of microfilariae in the thick smeae multiplid by
Concentrution Methods. These consist of aking furge gqufumu*m'ttlupd (310 10 mil) and centrifuging inana speed of 2000
TEvalutings per minute for 2 1o 5 minutes. The supematant flusd is docanted and the sediment is examined for microfifiride. Either
the sediment i drawwn into-a filon which fs then air-dried. Tived and perminctly sained: o the sediment us 1 whole may be vitally
" o i melhods vary us to the use ﬂf:lt.'ﬁﬂ-qmglnhmlﬁingaigﬁm which may he distilled water, acetic
S¢id 3 pa cent), formalin (210 3 per cent) oF sapanin (1 010 per cem, The following are some of the methods,
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For Survey Work. Two new technigoes for detecting and counting microfi s
techniyue devised by Denham er el (1971 1in which o measured quantity (20 qim
[ii) Membrane filter concentration technigue wing millipore
from measwred guantity fup to 10 ml) of the hepannised blood ane examined e
Southgate, 1973 ). .

Hetrazan Provecative Test. Administration of i single dose of djg

surveys during the daytime, Blood is cobflected 30-45 minutes after e

methods
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Fig. 204 —F faleiparen in thick Filose Ml
iStgimed with Leishman's stain after dehoemaglnbimsation.)
The Teft hall-Miekd shows the vourg ring: Forms with varions eytophsmic panerns, The
right bnlf-field shows ring-lorms of meore advanced stape withr crescents, The cormes-
porading appearance of parasics in thin fulm 4 shovwn below separmpely inder each half,

One 1o two mi of Blood is taken in a test whe comaining 5 to 14 mi of a 2 per cent acetic acid solution. The blond 15
cemtrifuged next morning and o smear made from the deposit is stained and examined for microfilariae, |
Abaut 5 mi of biood is taken from a vein and 1s placed in a centrifuge wbe comaining 10 ml disiilled water, The mids
is shaken thoroughly until the biood is lacked. 1Lis then centrifuged and the deposit examined for microfilamas.
About 20 drops of biood are placed i 1 mi normal saline, To this a few dropsof 10 per cent saponin solution i silded
ter haemolyse the red blond cells. The specimen is then centrifuged and the living motile larvae may be found i 5
sediment ( Schiffoer-and Saijders)-

Abeut5 mi of Blood is taken in 1mi of cimted saline (2.5 per cont), Next moming. the blood is d:hﬂemngirﬂ"iﬂl‘i‘i b
adiing 1 per cent saponin solutivs i normal saline drop by drop, (il the haemolysis is completed, A drop of he o
then added and the mixture is uem_niugmi. The seditment is examined for microfil ariae (Bhaduri. 19481

Cine millilitre of hiood s |||.im..'~d-1.-_uth 9 mF af a 2 per ent solution of Formalin, The mixture s centrifiyged L8 gpeed !
2,000 rpm. for 5 mimes: the microlikiriae are o be found in the sediment (Knott, 1939),

ilnae are now being used: (i) Counting L‘W[:r
) of haemolysed bload is directly examined: £

membrne or micleopore filter, where the microfilaria¢ |,te.rﬂ£

or after staining | Bell, 1967; Deso®®

hyleurbamazine (hetrazan) 100 mg orally ide ﬂ:

n the daytime and is thus useful in carrying out 150

sy ; HH
mhEn Sdministeation and is examined by L

e of nocturnally periceic microfilarie in the periphersl hlosod :
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Fig. 205 = Meorofirta baerafin in g thin bood film,
iSrpined woith Leshoman’s stain: seen usder onl-ummeesion kems

The subewiscobar celie. somatse nocieramd the sheath an the ead-enild are well samwn-

o lrtwmmbr al Plavmodiom vt con be seem on the mpht marked by armomw.
i Fromn a case ol wucherenasis infecied with B vt b

Vgl = Py w "..] -

¥ "'h
ikt ‘.w#

e view, showing % mucrofilani. MY hamerafli, as seen under
G higher magmification
Figs. 206 & 207 Microfilaria bancrift in a ihick biwod film (concentrated).

(Glained wih Leishman s stain after dehacmoglobinsation.)
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C. CULTURAL EXAM INATION

|'|:"r-.

Preparation of the Media, () Boeok and Drbsohlay s methind {mixdified Ty, Dbl and Landlats Fos this Peirpos,
yubes of inspissated blovd senum thorse) e Ties propaned by heatig i 4 Scrintin spissatar ax usual. Tooeach of e tabes i ey
about 310 S ml ol o soluton of egr atburmim soas w cover the selid par of the medium to a depih of 1ol of the Thoid. The medign
shosialeh e kept i an ncubstor and ke cut immediatedy belore imnculation, Just belore ipoculation with the matenil contaming
Estamishie, o lintle sterile noe starch {whole whieat-flr 15 wsed by Stone) s added 10 e medium: wth o phatinum kop The

adclition of Gnely divided starch to the media greatly Taeiliages the groa il
i o stepilicedt wath heohol and dred. The shed] 5

The e albiemin sofution 15 prepared g5 follows: The sorisce of e e s
with wstour needie of big boane Ty

perforated with a<erile forceps and the white of the'egg 14 drawn by mans of 4 5 ml=ynnge
whites of Tour cgps are dissalved in one bitre of stenle Riger’s suabugic.
Tha: cosmpuasition ol Ripnger 5 aofiiien 1s

Sochinm whlorde 9
Protussiim ¢ hforicke hlg
Caleinm chilorde & hlg
Eristillesd woner o §O0RT sl

Rice starch is sterilised by hewting it ag 180°C for ene howr (dry heat!

“The cultures are kept at 37°C and subcultures should by made every 2or 3 days: Trophoaottes as well as ey st forms may be
wsed for amificial culre, The amochae develop best i culture medium having 4 pH of 7.2 to 78, It has been shown That the
presence of intestinal bacterin intreduced along with the inoculating material is necessary for the enltivation of E. hustolvtioa

b1 NIH (National Institute of Health, Bethesda 15 A& 1. This common media can beused in plice of B.1 medi:

Comporsilin:

(i} Fresh egpe Muid (albuming ... 27 ml
Ringer’s solution T3 ml

iy Overlay
Lacke's solution Sml
Composition of Locke’s selistion:
Sowliwm chiorde B oem
Caleism chinrde 2 pm
Patassium chlonde wee  RZEM
Magnesivm chloride ve AN gm
Discdium hydmgen phosphate 20 gm
Sodium hcarbonile R 04 gm
Patassium dihydrgen phosphate 0.3 pm
Distilbed water S 1.1, L8

The Lockes sohution is autoclaved ai 15 Ibs pressure for 15 mins and final pH of Al bs adjusted to 7.1, Egg fluid awl
Ringer's solution shts are prepared as in Dobell’s media. Thi shants are then overlaid by Lacke's solution am:r; ':uh'n::Inhu'li s
b pressure for 15 mins. The bostles are incubated vrermight o et the stenliny ' ' :

Antihingics used in the medum:

tah Penicitling scdium . 1000 pnits'ml of overlay fud
(h} Streptomycin o 20 mg of streptomycin sulphate per tl of overday Muid
(o) Acriflavin solufion: .o 10 mbol 0.2 gm acriflavin solition per 5 mi of averlay fluid

Sinrch — One loopiul of treshly prepancd piee strch wliely s o laved or 10

P : . ms a6 . i

just before innculation. s preessure is added to the mad
Technigue of Uultivation Transfers and invoulations are minde with a | n - -

: W sterile g s thd
platinum loop as reguired in & hacterological culture. Ordingry asepliv precautions ane ;ﬂ‘“‘: I.:L'!a'- pipetie. amd nu:ll';:“hm
during the cultivation of £ histedvricat as ot has been found it e presence of cerain haer " ""-:“F‘:' m '“-‘_'"“1!'- et p
amecha, Similar precautions are 10 be taken during transfers, as iNEoduetion of any pew 1-1[: i:'li! el R

T ¥y

o o i L
effect on the parasite. For swcvesstul enliure. inoculistion should always be made from a sl A
: T

vium will produce a deled
1 stoal, preferably passed #1000
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e mbmEles. I in the -
et L CEiy, Lhie stawy] | kel eosvenond finavinid onnbmmanation. i pusitive resull iy STl e b el vt Trom
g st ol ven B skincing Woben ol

e e 0o b qrsaile i fomreweid o sersi-fonmed stonl, s etk of e Deiad 135 do0 1 mill
ke Brovn B entloene b Ty g le i fommwed i scns

s al g sici e .||||||.u:, e i paodared o o srill paortean il i il ki, @malsified anil

oy wiwiiabaigeid B thae g
e ¥ o ol Tl s ) steal, whwat 05 ol woll ghve materd stk s ghirectly amad mascubaged i e

figund gt il the medue

o "w:.“."“: I tuires a0 e e amimed o the el of Pweary - bierirs, Thie satesial 15w be collected by 1 ml pipeite from
tha sedimietst il e Pattonn oF Fuid CUTes wierne aimiehie e Tognd s larpe wiailers, In slant culiores, e material is o be taken
from B sul i ol the wlang ab 1l A Bainosl e Higsd by e e sCrIpIng, and the mabenial s fsosened s then withgdswn along
oeith the: Briich ans the vinpllary ppetie. A oy ool e Tluid son coollecied s e placed o a chean ghiss shide, o caovership preparatian
ke sl e saomvimmsd sskoeedd wisder e |:u-i.;r..m..|t- 1t s fownnd negative for anunsu mwatler preparation s examied o the emid
if ||1|1.3..1."|§.‘|-I1 v, W skitl does 1l sl iy aravebia, then & Final "",L_,‘_“'IH_, P 1iaiy [ 2V [ 1% s b peviest Ehal the
[HITEATY. wirbres ol o ol shiow Oy panrs s aml an selkam esoeeds twn B oo i one pucnescopic feld momany fekds
thwre iy e e, '

Encrows H! P oW o L hfsmlinien Yooke and Adams recommended tat belore implanting the faeces containing the
S L 1'-|1..~I|m||m|'_|. winshing o necessiny, as nommal fcees contain i subsnuce anlllory Wyexcsstution. The cvers obtared alter
coscentrstivn ekl thiss oller a pood materal forciliuseas not oy it s mchian cysts bud also the ity Sebstance has been
remiveid. Such cvsis will readily enevnly provided the medu also comtain some Ductepia) Addition of heatkilled bacterna, itne
duction vl 1“!';“'.“'1"‘. '.I'?‘"'“I fLl JReF Cll s |I_'|--:|r|.'r|.'|1I|1|-|||-: oy ik A e g meslrbisad ||II11]__'I:|.'L11”|L' acil) or PMHH.'“I.'I’I'I. i
p:.ﬂl;;.ll mraerahass daeratas willi ||-'|lrug|.'u ECH AT ;l!hurrll'u':n af AVECT with alkalie p}'ru;ig.ulhdr farwomrs e ysaton by siachy
s 115 alse ke that caltivation of bactenia-Tree. exeysted amoelss cannot be mainaingd wnless & living bacterium or a
e liate (10 crnezid s presend in colture meshis

In cultures of intestinal protocos, Blaveeystin bomins which s present in nearly every stool, grows readily and thereby
prevenits the growth of ameebae invsach culiures or may even Kill the pirissies by s overgronai, 10 has been supgested hat the
additien of a-small quanity of rive starch of T per cent desirin imio the culture medin nppears to-be detrimenal to the growth of
flastenovstin freammenis, Bt the best procedure s overcome thas difficully i o moculate a kitten per recin with e culture miverial
in which Biestevenis b i present. The animal develops-an acae dysentery and s <toonl will provicke pooculiures of E
fistederiiet Tree fnom Blustocystis iomidns,

Morpholopy in Cullure, T cullures, £ Sicrolviioa shonss great avadiy furr starch proanles and Feeds on bactera. All phases of
developiient, both excyvstation and encystation, arc 1o be scen m culiure medin. The process of encysiment ovcurs in the course of
vachieen 1o twendy-four howrs and excysiment SEis a5 s as the cyst matures. The wophosoiles of culiores may be e po
encyst under certain circumstances. Culures inoculated with cy=s readily eseyst, When trophozoites are inoculated, tey multi-
My rapatly by bamiry: fission.

Traphozoiles and cysts do ot vary i morphological appeannees. The Lirtle vasiztion that has been npoticed is that the trophe-
edbies fre wsually larger than the average umoehae and comam aumerons bactena, The motility in cultures is rupid and g
sivee, exhabiting o marked polurity, The cysis of guliures generally contam one to Four nucler, but seometimes mose han four nucle
are teervicd, .

Miaintenance of Culture. The medinm wsed for this purpose s either an-egp, an agar or a serum stant covered whil i fuid
madiven, A strain of £, histelvica can be mimiained Tor |Emrf1h1:1 1.'| ¥ yeurs by making subcaltures at the end of every Tty -eight
hours, Special precautions are to be tiken that no bacterial contamination takes place during the 1mnsfers,

Pure Cultures, Attempds have been made o obisin a cullun: of £ histfvrica free from bacieria, The following methods ane

generally employed: :
() By cultivating trophozoic
h) By employing chemicals sue
the amochbae,
fed By cultivining cysts washed an!J ;
Pure cultures, hawever, cinnod e anaintat

Value of Cultural Examinations: = 7 : _
i1 I elivegriersds, Crimpared b i dinect microscopic suamigation and the use of concentration method, cultural examination

of the stool for the detection of E. histatytica has greatly increased the perceniage of pasitive findings in cases of
amaehic infection of the bowel. In making statishical surveys, it is becoming evident that @ cultural examination of the
ol should be included in the mthods employed, 5 3 has been found to be superiar i other methods for detection of
i :I!Fﬂi 1.':;:.;5;” tisdy the murphﬂ|'-"‘n'.5i““| chisracters of the parasibe:
i) I: ; ay b:rmpl:]}'ﬂd i pesearch work where the efficacy of an umoehiidal drug is being tested,
T

i : - jo antigen for spect e immusnlogical teas,
{iv) Tt i used 10 obtain amoch

5 phigned from the “pus™ of liver abscess free from bacterin
h as aeriflaving oe 1 i BO00 Bichbonde of mercury which will injure the bacteria hut not

free Trom Bactemn
el For ToeTe Thim ane 0F 1w peneralions.
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| CULTIVATION OF LEISHMANIAE

: v ' el
Various culture shedia sich as NN N, medim, Solid medim, Seini-detimed lgamd medium
bl keashimuania - specic

ari nvailable Tog g Yl

—
NN Ml |Mivy and e Meal | 1904, Nicidle | LR =
MMM mediom Sall agur s propanad as fual lupins:
Thas i comparsed of A 14 g
salh o 2 puris Sowdiam chloride fg
Rabhit"s blood ddefibpnated ) I pan Distillbed water QUEE ml

—

The rabbat™s Bl is padded o the huuid agar during cooling. The two are mbimatcely mixed by _“:““I'l"i'.: the Burhe bﬂ':‘""""—"' iy
patkms o the hands, hobding it s vertical positnen. The tube 16 then allowed m set i a shoping position so that the medium g,
solidify an @ <lant. When not regquired, the cullure tubes with their prouths covered by stenle rubsher caps are kept in an sce chey

Marimiars Usen: 00 Bliod, 46 Mareow, or (i} Spbeniv pulp, :

Tecrsagee. The material o be cultured v inoculated into the water of condensation of NNN: mediom; 4 sHch tubes are
moculated. The tubet are then incubasted st 32°C for g period of | o4 weeks. From the tenth duy onswards, the tubes are ¢xumnined
foor prowmastizoles. A drop ol condersation Ound is tiken by mesns of & capillary pipette or the material 15 gently seraped from the
surface of the medium and is examined in the fresh state. The flapelintes, d present. can be seen actively moving in the field, While
examining cullures, special care should be 2aken 1o aviid contamination. Advantages of seeding into 4 trbes ane thit one of uy
tubes can be kept unopened ol e end. 1 there are no Napelkes at the end of one mouth, the result may be declared negdive

Sowm Mron, This mediom (), C. Ray 1932)%* i preparcd with agar apur, glucose, beef-heart mfusion, peptone. amnn e,
glycenn i rmbbil s blood i a specially modified test tube, Various sddition and alterstion his been done to the constituens o
this medium aficrsards,

The parasite grows i this mediom @s a thick. grayish-white mucoid spreading lawn, No water of condensation i NeCEssary f
the grime il of the paracine, but care should be wken ot the nysdiom does not pel dry. Usually, the parsite grows within 4%
72 howrs 01 2450 which «houkd then he subeuhured. The medivm is idéal for bulk preparaiion of antigen. The main disafvantage
1s that all the strins conld not be adopied foe the growih on his medism,

Sti-nerran Ligias Menisa An easily prepused inespensive monophaskc mediam®*=* which supports continous culture of
Leishmania species promastigoles has been developed, One of them designated as HO-MEM is-a modified Eagle's minimal
essential medium with Spinner’s salts and 1095 {octal calf scum. The remarkahle increase in parasiie number occurs within 3 days
of culture. The optimum gH for L dbovani is 7.2 1o 7.4 and optimum temperitune 15.25° 1o 26°C, Average doubling time during

bog growih phase 15 Wi 12 hours and this time shortens ot mid log phase. HO-MEM s a good medism for transformation of L
aloeteriant mIstogoles 1o promastigoles (60 10 80% in 48 hours),

CULTIVATION OF THE MATARIAL PARASITE

It miay be pointed van that in actuad practice, culture methods ane pever restored 1, for the diggnosis of symptomatic malaria
Brass and Jone (19125 cultivated mataria parasites in anificial media which could not be maimained moee than one cyck
Black 1 1945 improved the sechnigue of culture,

Tragzer and fensen { 197605749 conld suckessfully cultivate human molaria fasite (2 Gplei bserve i
schizngzony usang RPMIT6H0 medinm i n viteo contingos culture [1:|t'I1l|:ir.Fu-eI,’11 L ki ok ikt Lkt
Vahoe of Calture Methals:
L Ty evbtain erythrocyte stapes Tor the study o RN SIE e,
2. As asource of anfigen for sro-eprdemislogical mvestipitiog
3 Testudy the sensinvity/nesistance of the pansite (o varioes dnyps,
4 To ohserve immunn prophiylactic achivity,
Trager wnd Jensen's fechnigue — Malaria Parasite & mainkined

c N Continuons cliure §
3B, an RPMI 19340 medivin with haman senam, under @ R

Felim; s, incubiated o
amosphere with 7% €0, and 1y man erythrocytes, incubal

W onygen {1 or $%). The parasilc

* Nicolle, © 01908) Compr. Renel Avid Ser. 186 PRt
" Ray, KO (19320 LMK 20, 355
*** Randy, L. Barens, Rito Brun snd Stuar M Krwssnor { Y76y, 2
o b ; p H . vk, e i I'-I'I'FFJI'IIFP -
" Trager, Woand Jeinen. ). B {15761 Sehence, 193, 673 W Parasitolugy, Vol 62, No. 3, 360305,
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D. EXAMINATION OF BIOPSY MATERIAL
SPLEEN PUNCTURE

For the Divgnosts of Kalu-agar, When ihe splzen is vonsidenably-enlanged, it ks ome of the most valimble methods for eaab-
lishang the passsaclogical daagnosis of kala-gear '

Axncies BEOUIRED

I :'I'I 5 oml plass syninge I'!.'r'.'mj_.: a shiep needle of 1w 10 inchis i length, Sterilisation is done i a hal-nie oven, An
g ;h!-.'ﬂluhﬂ-:.' dlr-"i-r":_!'"'“]'.!'-' |""-'|.‘5'.'|I."!'I|iﬁ.|.. HESRSHT T plaanml}"-n_-g. ihg parisaty.

= Lattun ":"'-1"-" - bandage, Tr. of widine, wlogslal, phenol. Tr. bemosin Co, or cirlloeiom.

3. Uilass slhdes and cubtore tubes (NMNN msedium),

PREPARATION DF 1I.H.|-Z Parmst. Poor to e v rativan, 1 order o promolke the ﬂ'lngulﬁ‘hi]]l}' of 1he biod, The |mii|.*|:r shinukd b
grve intravenols be intramiscalar injections of calcivm gluconage 105 5 m for twao t three days. the Jast injection being given
v the- naght betore 17, bowever, the cougulition of blood is noml, the gatient peed 1 be prepansd in this manner.

ProceblRE. The puticnt is niade to le on his back with Jis heft hand wndemeath the hed. The operator stands on the kel side
and the-assistand on the rght, The splenic area aver which e puncinee it be made s chosen #a spot lald 1o ong sch below the
cosal margin, sterilised by painting with tinciare of odine. The sterilised needle ol the syringe s (st introduced into the skin and
then plumged directly into the, spleen by the operator, while the assistin helps in Nixing the cnlarged splecn by pressing it upwards,
During the eperition. the patient should be advised 1o hold his hreath to avoid onerecessary movements, Forcible aspiration is now
made and somie of the splenic pulpor blood is invasiably drawn although it may not appear i the barrel of the syringe. The necdie
is quickly withdrawn, After the splénic puncturs, the area is sealed with benzoin or eoflodion wud an abdominal bandape with
pressure-pad 15 applied over the splenic area. The patient shoubd e kept lying down for an haeur or two il the pulse rate should
b recarded for the detection oF any evidence of internul haemuordage. The paticnt miy be allowed 1o lake food ope hour after the
puncrire. No discomfon is experienced by the patient and only 1 a small nember of cawes some tenderness in the. splenic ans i
complained of. for the nest 24 hours,

Exasimvanias oF THE Narerial. Films are now prepared aseplically by ejecting one or 1w draps of the Muid on torsterle glass
dlides, which are later drawn in the samie manner as ordinary hlood films: A litthe sterile citrated saline is aspirated mto the sytinge
1o diluate the splenic juice that is left ketind. therehy Facibitsing the iransference of the material into M NN medium. The amasligoie

forms can be Tound 0 staned films and promustigote forms ey,
Caumos, The rsk of severe heemorhage can be aveaided if the following precniiions are token,

(i} Peripheral blood should be examined 1o exclude cases of leukaemia

(i} Bleeding and coagulation time should be sscerained 1o exclude any hiemomhagic disthesis.:

ot be done in cases of kala-wear where joundice, bleeding from gumes and purpura develop in
ar where the diseass 16 mmpljc'.'ul:cd withs =evere broachifis or aseites.

(i} Spleen puncture shaould n
the course of the disgase.

LXYMPH NODE PUNCTURE

For the Diagnosis of Kala-azar amd African Tr}'pimwmhﬂ'_h The ﬁkiill OET l:hﬂ node is serbized and the node 15 prossed
betveen the indes finger and the thimb. A dry. _-.l:ri-l!nlﬂl Tprpedermic needle i them 1mseried info 1!1:: node. The lvmph will enter
the needle by capillary astraction wiid i necessary, a little aSSARE Mmay be applied. Tht needle 15 qu:-[.:k]:.' willﬂr.awn andd attached
It the q}ﬁ"é{l The Tymph juice is squiried on 101 gl slide and a smear preparition mide Md. siained by Leéishman's method.
Cuitures on N.N.N. medivm may also be made by mtm,l% a Lintle sterike c'lﬂr:.Lu:rJlmlme ;_and w;!ghmg ihe needle with the solution.
Cochiae iy Chisa. nd: Kl 0d Sati 0 Sudan. Ferumad this methisd to hr." wseful in the dws af kala-azar. As the lvmiph nodes
e eni e T sy Eases .l parasites are also denwnstzaréd in such Gases of Indion kala-azar, this method 5 recom-

Mencled for the diagnosis of kata-azir im Incliz. | B
For e demonstration of rypomastigote formes of T2 fneced, the aspirated lymph juice moy be examined fresh and unstined.

This 1% 3 ise il ph:lcﬁlﬂl: i —gﬂmhim:" :.i]q.‘t:[h-ﬂg'ﬂ'ﬂ.'tll-ﬂ'i"n.

he eptirnchlear lymph nade, offers an wsetal aid to the confirmation of L dosevani infection,

Ly . preferably T B :
ymiph node biopsy. P haq 3 cm in diameteri. an atiempt may be mude to aspirate the gland juice which is then

I case uf Jurger Iymph node (MOTE
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subjected 1o smear examination and culture in N NN, mediun, 10 demonsrate L vt A l..w-. ‘T1 I-1|.1ll'ir.‘ hl- iy
parasite in affected gland juice. the lymph node may be escised out The binpsted hymph ,"”?:". iy IH'L'EIL_L, s AT Troen ihe
biscoted pland surface before fixation with formal saline may be subpectad o culture in NN el at - .hl- "'l‘F"""“‘-rlnl.-
promastigote if any: Smears are stained with Leishman's or Gemsa swain, In lymphatic lepshmaniasis, thipy, 1% T omiy method 1
dirmnnstrale purosile.

BONE MARROW BIOPSY

Twio methods are penerally employed:

|, Neadie or Aspiration Biapsy. The mamow is sspirsted though a wide-bore needle ( Salah or Klima l'_r';'h."l-.! rosi he Iul|‘l|-.1,|,|,._l.
sites: i) stemume (i) iliae crest fpostenior or anterior ). and (i medial aspect af the upper end of the I:I_'ll_’l- i whalbdren up fon Lvean
of age. Films are prepared from the aspiraied marrow and stained with a Romanowsky stain. Murvow Tilms ane exammined i stody
the morphological characters of marrow cells and the presence of parisiies

2, Trephine Biopsy, This 3 particularly useful in the diagaosis of myelosclernsis. Specimens are oblained by means of s
cilly constructed weedles for trephining. From the iopsy fragment both films and histological sections can be prepared

NEEDLE OR ASPIRATION BIOPSY IN CASES OF KALA-AZAR

1. Sternal Puncture. | Note: The stemal bone is thin and cavity namow. hence care must be taken when i sternal puncture
needle is introduced. )

MATERLALS REQUIRED:

1. Stewnal prnenere needle (Salah type), A short stout neddle of the lumbar punciurne type. provided with a siyletand a movable
guard. The latter is adjusted at & distance of 1.5 to 2 cm from the tip sccording 10 the distance reguired by the needie 1o reach the
mirraw and thercfore viries with the thickness of e skin and subcutaneous tissuies of the thoracie wall. The meedle b= introduced
with the stvlet in position.

2. One 2 ml glass syringe for injecting the novocaine and one 10 ml glass synnge for taking the marrow.

3. Two per cent solution of novocaine or one ofits subrclinties.

4. Cotton wool- aleohol. Tr. of iodine: collpdion or Tr. Benzoin Co.

3. Gilass slides and culture fubes NN, medium).

The stermal punciure peedle and glass syringes are sterilized ind hot-air sterliser moa st wbe.

SrTE oF PriTere. Over the mid-sternal region, a little away from the middle line. at the level of secony of thind intercostal
Space.

Purcenune. The patient is made to Jie on his back in the suping position. The area is painted over with Tr. of iodine and alcobo!
and then anaesthetised up W the periosteum with novocaine solution (1 ml is sufficient). After an interval of 10 w0 15 minutes. (e
puncture is made. The needle is pierced thmugh the skin and subcutancous tissues up 1o the periosteum and marmow cavity
reached with a rodary movement, when 2 Ioss of resistance will be fell. The stvle is then taken ot and a [0 ml 2lass sy nnge {dey
and sterilised) is fitted on to the needle and about 0.25 100,73 mi of the marrow fluid is aspirated by gentle suction. The patien
experiences o dragging pain at this slage. The syomge with the stemal puscture needle ix withdrywn and the puneiune wouinl 1%
sealed with collodion or Tr. Benzon Co.

The material thus nbtained is then examined for parasites as deseribed wnder splenic puncture. Spevial studies may also B
made frr the different marrow cells, :

2. fliae Crest Punciore (Posterior or Anterior). The technique and procedure of aspiration are the sume a6 fog stemdl
BmCITE, ’ '

iai For postenior iliad crest punctore. the patient lies on one side with knees deawn op and back fleved Tar
; 1 i ' . ' (T
The needle is inseried perpendicutarly | cm below the postenior superior iliac spine, wed as for a lwmbar p

it} For anteror i crest puncturc. the patient lics on the back and the needle is insered 1 _ p qusd
kehind the -arerion swperior il spand. i the ilige: crest at a poitt]



APPENDIX H ' .-

TREATMENT OF

PARASITIC INFECTIONS

LIST OF DRUGS : DOSAGE AND METHODS OF ADMINISTRATION

AMOEBICIDAL DRUGS

Tissue Amoehicides: (a) Acting on the trophozoites of E. histefveica in the intestinal wall, Tiver and other melastatic reds—
Emetme, dehydroemetine (DHELR (b1 Acting on the trophozoies of £, histalviicr in the hver only — d=sammoguinsline (chlans-
quine)

Emetine, [t 15 the principal alkaloid obtained from the ipecicuinha ool (Cephaelis ipreactianha), The salt commonly used
for therapewtic action is emetine hydrochlonde, When given parenterally, it is a direct-acting rissie amoebicide and not a luminal
amochicide. Hence, it is eifective in the treatment of acute amoebic dysentery, smocboma intestine, hepatic amd other forms of
metastalic {invasive) amoebiasis, Oral emetine preparations can acl as lwminal amochicide. The adult dose is 65 mg dissolved in
Il of dastilled water, mnjected daily for 5 to 10 days. Under no circumstances should more than 65 mg be given in 24 hours. One
course shoubd not generally exceed more than A0 mg of emetine, The adult dose of G5 mg 15 not recommeended Tor e reatment
of females and weak individuals, The children’s dose 18 proportionately smalles,

Emetine is a very toxic drug, the therapeutic il 1oxic doses boing very close. 10is excreted slowly by the kidney, hence there
14 & risk of cumulative toxicity, For this reason. when o full 630 mg coirse 15 nequired, an interval of 5 10 6 days should be given
iftgr the sixth injection,

.Hr_llrj'.[' g_fgdﬂrjﬂr'jm,rn'mj_ ||'||j'|_l_['|'|l.ITI.IhIr “MF L Ij":'E"F' sEiCR AR lS_.{..i 'mjr_t'l:i-nns, linravenous adiministeation of emeting is
ot recommended in the treatment of amochiasis,

Side effecr. Weakness, muscle pain, nansea, VO, diar‘.rl:ml.'.q'.l HEH f.':lrdiutm:in:' effect, 1t is a myocardial poison, leading toa
fall of Bhood pressare (orthostatic hyputensica), dyspnoea. precodial pain and tachycardia. ECG changes sire flattening or inver-
a0m 0f T waves, widened QRS complexes and arrhyihmias,

Cwitten. During emeline treatment the patient should beon bed rest. the pulse and blood pressure are recorded repularly.

Contramdication. Pregnancy, cardise, remal andd lver disease,

Syathetic Emetine: 2-dehydroemeting (DHE]L A Jess loxic isomer, becouse it is rapidly eliminated. The adult dose is 60 10
B mp given 1M, ar deep 5.C. daily for 5t 100 doys. The virous T'-'"'f“Tk-‘i m":.“"’"“#d for emwtine also apply 10 dehydmemetine.

An aral preparation of DHE, containing 20 mg of the J"."rgpnund with 4 resinate to vetard its liberation has heen found satisfac-
Mty for cliniga) wses in intestinal amocbisis Adult _dm"- it 2 1ablets thrice daily for 10 days (Rungs, 1966),

Nute: The dose of emetine and dehydroemetine 1 caleutated a5 | mgfkg body weight,
is an anmamalarial drig.

4 -aminoguinoline (¢ Aloroguine). 1 .
Comrpaguee. It s effective against hepatis and FU!TUMF mflt;l-““fm' Tl s employed are far in excess of those
fear htmmalpnal activity sl are admimstered “’,m_lulu Js,m Estadet st o frrmﬁ"'["_d‘m' comy
The phsphate ) nrally twice daily for 2 days This s necessary lo silurabe e lissies. Suaining

U3 g of the base (0.5 g of the phosphate

: reguined
Fises of 0.3 g of the base (0.5 & oof

i e et dose compn
e i Hing ; skl
 arally once 1 day for 2 or 3 weeks. Tonad dose varies from 9 o 3.gaf f]ii-ﬂl'l.‘l-l’.[“i:‘:phll'-i

279
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plvdte (5 4 10 T8 g of the basep The regimen may lead to some mumor foxe mamfestitions soch s, nauses, VOOTHERE. [,
beandache wml distirbed visual accommodation. Higher relapse mies are sssociated with chlomguine fherapy in tevier jibsiess
Luminal Amoebicides, Acting on £ Resofvence (rophosonies ad cvses) iisalommally

Prirect-meting Laminal or Contacl Amochicides

Halogenated Hydroxygquinalines. Amochicidal action depends upon their Righ dine content,

Dilonemvmmenovipanon s {Diedegrm, lodoguine!, Enthegrin). i contains 53,9 percent iodine. Iss nvt asatisbactony drug for
aptite ansebic dysentery. 10 s efleetive in fhe ireatment of sympiomless carmers and cysi-prssers. Cysts ol non-pathogene amo.
Hase i prreseent also disappear afier aking the dosg. Tablets of 0065 ¢ administered orally 1o adults i doses of 2- 5 tablets a day o
21 days. The drg miny cause prariss e, lyroid enbargenent in some cises amd myeb-optic neuropathy after Tong Lo therug,

Tewmsni - H o youisanms - Cliogrinnl |present in emtero-y ioformy, The dosage recommended for adult 1. 2 1o 3 tablets o
0,25 g each, tor B0 days. Bffectve in eases of amoehic dysentery (mikd ) amd cyst-passers,

Ko (1970 from Japan reponied g fanse mimiber of casis of subacute myela-optic neusopathy (SMONY developing ifies
taking chsuinol godochiothydrosyquinedines in larse doses. a dosape of 1510 3.5 g daily (equivalent to 6-14 taldets of emem
vigform per dayh, for a profonged perod. 11 was Turther shsepeed that banning clioguinol in Japan cavsed o drumabc full in the

inidence of SMOMN, Tt was suggested that a “slow vines™ may be the cansative agent of SMON and O (1970} sselsted a new
warts Fronm o pevticad with SMOM,

Dichloracetamide Groap

DPivovsasape Fukosme ( Furamde, Boots, Ensinnidey. Isued i tablets, each contuining 0.5 g ol entamide. Adule dese s one
tabler administered arally 3 timesa day for 10 days. Effective apainst imestinal amoebinsis (cyst-passers), The drug 1= completely
fof-tokae and cinses no serous side-elfects (occasional Astulence), Children's dose: 2 mg'kg body weight daily in three divaded
deases For ten days,

Antibiotics. Paposonayom (Humatin, P D& Cod)o A direct-acting luminal amoebicide, effective against imtestinal amoehi-
sis. Available in kapseals, cachy contaiming the sulphate equivabent to 250 mg paromamycin base, Adult dose is 5 capaules daily Tor
3 days, totalling 6,250 mg. Dose 15 calealated as 20 mipfg body weight. It is administered ombly in three divided doses for seven
days, Frequent adverse effect is gastrointestinal disturbances and rare asdverse effects are renal and suditory damage,

Indirect-acting Lominal Amaehickde, Desiroving (e intestingl bacteria upon which the Entamoeha histelvtiva 1s depembent
fiar ans growih

Tetracycline (Oxytetraoycling or ferramyein aml chioretraeyeling or anreomycing. Adull dose 250 mg given orally M &
hourty intervals for 7 to Hbdays. It is often preseribed in acie amoebic dysentery with comtact smoebicides (diloxanide Turostel
Both Luminal and Tissne Amochicides '

Aletronidazole and its derivative Tinidazole, Muul-mni:dﬂmle {Flagyl), Both a luminal and tissue amoehicide. Given wrally 1o
achults in doses of 800 mg thnce daly for 5 days (dose s higher than that used for piandiasis). 1t is claim
when vsed alone, Tt s relatively non-toxic and con be given to children imd patients with heart dise
-I:nmmmdt_w:nwd. I mild cases, 1m|d:_|..'-_:nlc &3 nlf.z-:l in i dose of 2 gmeper day m lhnaq.: divided doses for pwo davs amd in severe cises.
15 wsed in o dose of ?H'Hr g three Times dmly for five days, These drugs have Bittbe effect on cyst of the parasita

Imidazade, Tmwdazole compound such as omidazole s now used m amochinsis effectively. The dose js S0 1-'.ng irice daily:
orally for 5- 4 days.

ed o be highly effective
ase in whom emeting 15

Lo dmvesmimal Asioamasis: (o) For cvst-praasery {symplomatic of asympHoamatic), A attempl 15 made et Ol
insfection down in nop-endemic areas, One of the contact amacbicides is used, such as ertamide ade lo keep the incidence
milibes, metronidazole o oral emetine preparations. ’ Hrodle, paromomyein, diodoguie-

th For aente anaefie desentere. The aim will be 1o cure the disesse and Mininiise 1he chances ¢
drugs are often vsed in combination o suceessively, Sympioms ane mrely controlled by I:m“'f“ch of relapse, hence 2 or mid
Comtact amoehicades fomal or v metronickeole, oral entumide s thodaoguing sire weeq 1o "mﬂ'_"“-‘ or DHE I.M for 34 day>
e b eradicate intestinal organisms (1

L) For midd dysenteric ik, Contact amoebiciles (entamide Furoate or dind
chine, In addition, chloreguine muy be given b protect the Biver o erdicite sub i

I HErane Assiesiiasss (A moebic Hver vhsees<), Bmeline ur DUE for |”t.!u._-,--.; 5 |:;1L;.
li.'ll'i.l'l'.'l'llti.l.ll.'. emamide Turomte nr diodogguine 10 ersdicate the intestinat [n::ph;;m't ; l 21 dhays, Followed by a contat
||md:ln.1'n-1-.- may be piven which acts both o a lominad s e e e es and ey, Altermistively metronidaeoh @

Testaf cure, Uhne wwanih after completion of tresment siool i o he ok °
Iekeally W should be repeated m F-momthly imtervils for o vear - v for e

PRI O mctranidazale e wsed with ey
al hepatic bfectinn,

WO For

ik : X H]
L E, 'r"””."."f"i'u for 6 cansecutive B



o
TREATRENT OF PARASITIC INFECTHONS m

DRUGH FOR GIARDIASIS
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Timibarnle, 11 1 wsed in iy b OF 2 i i oy

Furzolidine, I s an effective digy 7
. l-““"ﬁ 4 tin = I : Fraem prvsprel ol s s levst dotion
i cositred oF the diseie. w es datly = 7 e 1 daysn, I preferred to children mnspile :

DRUGS FOR TRICHOMONIASIS

!,hlrﬂl‘lll:lﬂlli’l.‘. O pbder i1 2 em) 3 lames chaiby loar 7 ‘h:l-'!‘; o 2 gm {10 1abs) i a single dose The sesual parner shoukd be
i) ’i“_m!"ﬂ]" ""H.'h,"' same day period. Sexunl partner shuld abstain fram cailus or condom prolection agains re-infection
.,;.II'IH-E conlus sl be |r!|5;i~:h.-d unkall baosily pamncTs anc male (nee ol Trn fossanes sogiaaie, Insaobboan inlzchen sshene repeaied
pourses of druge aee required, it s recommended that intervils of 4 1o f weeks should be allowed hatween courses. Uncomted
Merrmilazole vaginal inserls may be used concurently with oeal medication, O insen shoubd be used dudy for T davs.

Metronidizale crosses the placental barrier and eaters the Toctud circulation rapichly. It s condraindicated domng Tiest irimester
il pregnancy by FDA, LUS.A as s effects on loctal dkevelopment ane s dhefimitely known, Boreg second dand thind trimesters of
pregnancy, metromidagale probubly should be resrcted (o those prbents in wiwam topical measwres have proved udeguae,

Tinbdazode. [ is chosely related in strocture amd aetivity o metronidazoke. 10 may be given orally in the dose of F50 mg twice
aday for 7 days or 150 mg three times daily for 5 days.

Furszlidine, MNilurosiow (Tricolunon) vaginal suppasitories —Onee suppositony twice daily for 2 10 3 weeks,

TRYPANGCIDAL DRLIGS

For the Treatment of African Try panosomiasis

Suramin (Aol Nopdrdide sodivm, Baver 2057 or Genmarin,

A urgi-suhstiution compound, 1 % mest effective m early stages in clearing the Blood inlection, Dosage for adult is 1 g,
dissabved in 10 ml of distilled waser, given mtravenously {ranely intramiscularly) every week for [0 weeks. To avoid sdinsyn.
crasy, the initial dose should be 0.2 10 0.5 g, thereafier [ g,

Toric sympioms inciude damage to renil p_munfh_‘r'nu| Cappearance of albumin and grnelarcests in the wrine), pobyneuriis
amd dermeatites.

For prophylaxis-in adulls, | g intravenousty every tw o thiee months,

Fentamidine tsethionate. An aromatic diamidine, Issued i‘:'r _:uhpmll:x ol ?_HU mg in powder form, Solution 1o be Teshiy
reepared, Adult dose is 4 mg per kilogramme af bady weight. I““T"‘J aduitldm.e L5 I[ht'.l tor A mg: A course of reatment consists
o 10 atramuscular injoctions. given daily or on aliensate days. It is effective in clearing trypannsomes from the blood.

For prophylaxis in sdulis a single dose of 175 16 200 mg “'t'“"“:"“'"l"']'-'" fior every & momihs,

Mﬂirsuprul (Mel. B.). A compound of melarsen pxide snd BAL (dimencaprol ): mmai.m::riual-enl_ arsenic, It is very effective

in “gambian” and “thodesian” sleeping sickness when the central nervous systen is involved. Adult dose is 3.6 mg per
tlogeramme of hady weight, given intravenousty on each of 4 conseculive diys. then rest period for one week and later a second
CININGE [ or 1w seees ape required ). 1t has given poad resulis i cises _"'f"“"-“‘“'.'l-' io other furms of treatment, bul its loxicity is
bigh and shoild be given under elose supervision. The miin toxic ctece is an arsenical encephalofiuthy.

Mel W1t belangs 1o melaminy series of trivatent apseaicals, It ts a witer soluble form of M.?i. B It has the sdvantage of

IR Fiven intramuscularly. It is given i the same dosee at :-LMI-B'.A gl il:u -days course is given, each daily dose is at
Vgwe] oy 3.6 g pet ki body weight {Medenot 1 “f 1'!.}{111_ I mcm:-:r'_u'. i nm:.r mepeated afler .E. ._-m.],_h,_. of wesky,

Eflsrpithine. It is an irreversible jhikitor of carnartying n.h:c:lr!:éux}.l_hs;. It; u'hT:jEﬁ;:n T. brucei gambiense in haemolymphatic
Ve and with C V.S, invalvement stage in o dose Drm"ﬂg:! E$ 'Iw i ’:f"," 5 diys. Adverse drug reactions are
Wimtikar 15 thisse af ather cytofosic drugs. Such a3 Do mamrow depression. gastonntestinal disturlances, alopecin. convulsion. The

% drup reactions are reversiole.
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For the Treatment of South American Trypanosambasss

Benenidagale, 1t s wved orlly in scote coses ol T oastinleclion Loy I
Allergie msh, dose depended posly senropathi, 20 dbsiurbenoes, Ihhi;ll:l
drug, The drug metshobines may acl on parasie by interictson wilh ¥ {enrly whroi w1 P IRTECL TR I

Nifurtimox. The drag shows promasing result i the et mst of e i F".“' qctinn ol e dog s e
arally 8100 mpfkgibiy m Toor divided doses Qo 00-120) days The n1L:th"h:1|:-..|-|Ii|1:|.1-1r|:|l1'-‘f* pancsthesti Ty TR
Freguent asdverse ellects are ioviress, vomibing, weighl lias, [gves ol TIIEBTY

el S0 mE

ol
vl dlasguiriarieses S0

cianipietely K (£

sy, cony il s,
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For the Treatment of Kala-azar A
Antimeninls: Trivalent antimunials — Mo Ionger ised. Pentavalent antimonies b e TS S U
Sodium Antimeny Gluconste, Sirengils of 20 my, 40 mg sind I!.'Jﬂ g L11'.'||.1'||n'n:ml:-ml:-i“ e W A AN U o
Wi and s guickly eliminated, hence higher daily deses can be sidministered withsulan
good antimony e required to sterlise an adull paben, It 15 adminste :
Megulopmne anfiponode s on allernaiive dg and 1% recommended ivam i
diys. o -
ann‘-mﬂallk Compound (Aramaiic dismidine) Pentamidine Isethionate. The drug v tu.j g.::-:;,;:ﬂ:,l [":1|-n.b:I L;rl:l||::|i||h:.
by intramuscular injection and as.a 1 per cent selution by it ingeciion, bt 1he lln:.r:n" Ln. e mm:—
compared to the Intter. The average imdividual dose ibuth for-adut and childrent is 4 i F'-F_I 1 “b"’:" ! i o “H‘:- h-.n e
consists of 12 10 15 injections given daily or on altemnate days. A second course ;J.I!'l-l:r o intery al of | i 'i "-_j :ﬂ‘- ¥ . & g "
i areas where the disease s known o be resistant. The dnig is supplicd in theform of o powder i dose of 208 g n sl

ampaules, _

Useful in antimony resistant cases and cases of kala-uzar complicstied with pulmapary b rculisis, |

Amphotericin B (Fungizene), un anifungal agent, is also used in wevere viscerl leismuaniasis, mlw:-t-n:ur:ml:uuullu:i-llm:um.m
and resistant cases of Kala-azar: Bt for its nephrotoxicity. it shoald net be the first chwice and reguires preat care in adminssin
tion: In drog-resisiant cases, splesectomy fedlowed by specific chemotherapy may be helpful (Morton and Conke, II'J-i."iI. [Fis
administered in the dose of 0] mabke of body wi duily by slow v, infusion, well difutied in 005 litre 5% dextrose, [given overh
hours). 1t may be increased 10 0025 medkg of body wi. Tetal dose should not be mose than 2 gm

Liposomal Amphotericin B. 115 less toxic drug and now used in treatment of visceral leismaniasis i several colinlries i
dose of 34 mpkp/day, v, For 5 days gnd another mjection of the drug i the same dose on 10th day. In inimunicomprom <
putient upta 101 injections are given. In eombination with lipsd, amphatericin B ix delivered a1 the site of intracellubar infection
Facitates rapid cure of e discase,

Paromocyein (aminosidine), 11 v an nmi:mglynhi{lu_: mﬂih:im_ic and is elfective in 5 dise of 15 mg/k elday Ly, or i, for
weeks. The drug ¢an be wsed in treatment of visceral Ivismaniasis either aloae or in combinaion with antimonial drugs,

Miltefosine. It is an alkyl-phospholipid Hml_i:lrclll&lllillrluplaﬁm agent. 1t s an effective oral drug approved for visceral lesk
maniasis. A daily dose of 100 mg/ky of body weight fur 28 diys cures the disease dramatieally, [t can not be used in pregaancy 4%
to it teratogenic effect. Nephrotoxicity g: i, disturbances and marely skin rsh are wsual side At

Nowe ¢ Imerferon Y. imidsizole, allopurinol show “"'i_I”i“h"‘“”i“1 dctivity, but their use has limited value,

Treatment of resistant cases of HH'H‘HE:“': Clerlain coses ane encountered in A
visceral i.ralmimn? which are n:!'urn:all b s resistant ad mastly mm-.,j from Mediterrang
recently {rom Pndia, These enses regquire profonged treatment wath higher doses of apii
at fornightly intervals. Sometime. 3 change i another antimony compoumd prody
ippears to be the drug of choice and promises a higher raie of cure. There is an e ; .
immunecompromised palients and rise of acguired resistance 1o amimona) drigs fsalsg :EHI:JEHJ-:}HW of visceral [ismenen

Fuor the treatment of Oriental sore (large and multiple) and Expinilks, |:|'|_|'|:|[;j.~.al. £ i
of cheuce. In resistant cases of espundia pyrinethamine and amphotericin g firky b G Pl'l.:pr.tr:umm of antimony ane ;|-|,[-|_1r1_‘
wilh 4 rest period of § days during the courses. For the first 2 courses 50 g by mouth .;n"'d Pyrimethamine js given in 3 |.'I.1IJ[':“
me 'lil_lil:!r for 100 duys are given: Folic atid should be piven concurrently, fa xily for 1) thays and for the third cours *
l“F‘-'"'-""_'!r cycluguanil pamonte in doses 5 mg basedkg hiss been found 1 ey FHTEIF CUlaneous |esion, a inghe inerun
201 days is used in cutuneous leishmaniasis. Ketaconazolo, Nuconazls. ilrammg,;mm“t' I’ﬁlumum:,r.:in intment T s fil

are allermative drugs,

red intramuscukariy.
g dose of 20 mg tihammine heiday fog 202

wdinary treatment Fails fo cure ’F':
an dreas, Soulh America, Sudan 3
Y, o or three courses may be repea’

ces-the desired resull, Aromalic dla_[[u'-]ll':
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ANTIMALARIAL DRUGS

antimalarial drugs are ehascifiog . Feal s

':i' h[}ﬂmlmﬁltﬂlhﬂth "un]r‘lll'l'l.ﬂ'\. E
’ ; Iyummyee Lkt p—
J'liT-':H“-lUIHE. r'nl'nﬂ'-l“l“l.". IEI'L"I'II'”-!LIUIII'II:'T- e lhl"“""'il"m- 1"""'*—'““:“'“‘-‘- ||:|’|-'|.|'-"'-|1||"'-'- R

(il Antifols (pynmethunune, Praguanik hlomopemil
! Lk,

(it} Anemisinine compounds (ariemusinin, di-ydroanen

Many antibactenal drugs (sulphonamide SN, OReMEI, Wi, e ot
T : . “namades. sulphones - il ‘ SArCY idcsy aiso hi
i amtimalarial action and are used in o phones, mecrodides, chlomamphemcol, tetracycline, hncosumidesy adso hive

; mbination wi i : . .
lshoninides, with ather antimalanal drugs. Resistanee has been reporled only in

aclive against. sensili . .

[:r:ég‘,s dmnil'lgannl o :::rlm_:ﬂp' ﬁ"'{_l.i’ﬂ"-'ﬂl are dlse active aguinst nthers species of plasmodium. Most of the antimaiisial
.:t|'|;1,|_:I [Ff:t ik :rl ; k] l.h“"it af the hife eycle of the parssite, when spatbetic and metabolic activities are increased
L 1‘”"3 * I!:-I i ﬂ'“a!_d"'g 15 abile 4o prevent rupture and reinvasion once the schizont s formed

Q‘"ﬂiﬂ'h_ ﬂ_'f' e al presen is fiar the trearment of drug-resistant P, faleiparam malam, Salts used ane guining hydrocliloride.
nilpdrochloride, sulphate or bisulphate.

Modes ru:l'_-.-.:m_-. As powders (For mistures), tabkes of 325 mg (3 grs) each | for oral sdministration ) and ampooles of quanine
hitypdrochboride 325 mgfmi (for parenteral adminisiration)

Dogage oind .'.dnﬂfmda- of Aclmmisirarion : {al Per-ornl, The standard method recommended for an aduh isps foltows: 650 mg
af the =l three times & day for 10 W0 14 days,

The drug is either prescribed in acid mixiure or in the form of tblets. An alkiline mistne should be given about hail an hour
before the administration of the drug.

Children's dose is about one-1wentioth of the adult dose for cach year.

Side-effvct, Cinchonism {buzzing in the cars. deafness. fullness in the head and dizzinesst; hypersensitive reaction {thromb-
peytnpenic purpura and drug fever), mild hsemolysis in G-6-PD defivier individuals

Effect on Parasite. A drug acts on early nng forms (trophozaites). kills gametacyle of £ vivie P ovale and P malarive, Fog
effective action. the plasma concentration of quinine 15 1 be maimained al the [ewel of 3 mg per fire Lor 4 4o & days, Ko actionon
mature gametocytes of P faiciparton.

Far suppressive therapy. A daily dose of 630 mg s reguired; hence rol recommended.

{bi Parenteral. Inramuscular injections: In adults, about 325 to 30 me of quinine bilydrochloride d_isml_u-g.--:l ?n 5 mil of ré-
distilied water, having apHof 3.5, is injecied into the oluteal muscies !h_ulln:!ck] abowt 3 im:'r.ur_s betow the h1g!1¢-4| poimt of the 1lknc
¢rest, deep into the muscles and well massaged, Mot more than three anjections on susCessive days-are rtqmrrd afuj u_nl lhE'T:lp!..'
should be quickly resumed as soon as he condition of the paticnt permils such & procedure, _IMrmﬂuguulaT ijection is _s-pm_all:.-
irdicated in ]:I:rrl-iv;iuua malaria and cases where naused and vomilng prevert absorpiion of the drug from the gastroiptestinal
sy :

Intravenous guining is requined in c
e, a8 delay under the circumslances may
dissalved in 20 m] of steribe normal saline with

tnmcthotrmi

ases of pernicious makaria 1o oblain o guick activn on the pargsite in the shortest possible
cause death, The dose recommended for adults is 630 mg of guinine hihydrochloride
5% glucoe The injecrion should be given slowly st the rae of 2 ml per manute and
_ _ 1 warmed to e body temperatire. The dose should never excesd 630 mg. Usually, one
pasees off guickly, an intrumuscular injectian of 050 mg of yvinine should be given 1o “'Hﬂ“m“' It cass.nf eomphicnied
falcinarion mn!ari; along with T-|'Jl:lls'|f'l"~' drup therapy. peieral Lreatment :t:l:rl,:lul::l iwlsp e cnmw_:d it stich os metsures Iek Ciownbar
Medical shock or dehydration (Awid and clectnlyles), 10 TELSEVERe A i bilassed :nm_:-l'-.hunn. B prevent intravascular coagu-
lalbon (heparin) and to lessen cerebril pedema {deXamethisone o m_dmm_mm' fnmm].dﬂ' ; .
Usini b it b5 an active artimadarial drug but has coedintonic effect, So. it is usally potused in malaria,
nidine, .M‘thu.u:g it F.I . g.aminsacriding derivative. Now rarely used as it is Tess effective than chlosoguine and
HEP"?"‘“"‘ ';"'""'_'b””‘ "E"”?‘"‘"_':;ﬁi"c pinwwdier. bittef to ste kel spaningly seluble, Tublets of mepacrine hydrochioride, each
;'.";'T; :‘;;:]L:‘;E;;“ﬁ:ln:'::;;;';ﬁr ctivee substanee, nre used for onal adminisiration, They are given after meals in

: m?’: et . m s i
d : 1 fior 5 :::.r; (olatling 1.5 ¢ Foran effective schizonticidal action an initial "loading” dose of 0.2 1o
ﬂ-n:r:ﬂ “hTI] B Hhirce: e d;: I:;ﬁﬂq The paticnl is sl el o pake water Treely and also sodiom Mcorbionpe in doses of 15
oy Rk ! : ; :
EIHiJEH : @ llz._u:*_- a-.-d:]}r'“i! s o wter along with gach dose of the "“'_H- _
711 8): st e th qu'mi:-: oor prarbisbring bl ol bos no ahisginet acdvenstage, Mepierine and PTG e

Mepaicrine meay be used in < should ol be used.

umi:llﬂlﬂi‘“'- 1.'|'j
I 1
‘h'!ﬂ'gi\':n concurrently produce Py 1y S
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Fuor Supprexsive therapy. T acdult, s single dose of 01 g Aoty il i s i

abwunt 15 days Betone powable cxposure
Siddv-efee v, Yelhow discobommaion of the sk, occpsmnally et
1|'IHIII|I|:'_"|.'E! TRTE | THLY leswil tiw s kin Bisspins Fl"-'l"|1i|‘|i||F' fivhen AR,

i chtiaehuars ik waserne gtk IEe gl il Hingwg

Mot Somme plivsicnes tocnod secommend mepusingt o ¢hildren

Chlarigpuine, a S-aminogoinsine dechvtive. The dnig of cliice for et ; b O r

T slts are psed: Chlorsquine plsosplate | Araden, Ay hschlor, Rieviiching and ¢l SUTEESS PR i,
i s plaie i assaeed s whine fabders: cich weigding (5 g (ennlains (& il Phiie T
and wsed comumwnly. The drage should not be gken contimmmsly i o prophylactic TR
ophthatime cleckup as 0 may coose rreversibbe retinogaithly

FILLE A

and 125 g reomtaims 0 1S gk g iy
; -
faor mpeare WREEIE Y i wilkiin remal i

o dliscowered [Fairly, Lath, The dhrong et oa thie early gy,

Effeva oer Preraxinie Cvefie, One ol e potent domgzs which Ties yet Fari
b synthaesis ol puirasHe Pt Bhas mo sty 1y

formes {tropduzotest, 11 probably camses Tysosome dinage or inlibiton of nuclen
mature gamitocytes of £ falciprrnms il does nor aiTect e s stige of e st

For Overt malaria, Tablets of 0.5 ¢ are adnunistered arally i the folliwing dhses o adul:

First dity 2 tabslets s and | tablet 6 hisies Boer. Secomd day | tabler aiwl third iy 1 tablet, totalling 5 tahlets ol 0.5 g2 5
Children's dose 15 proporionsely smaller, To prevend recridescence of It feeleapariann hlonmpane '."il"'n' SO PAND g Owlly et
week should be continuesd for 4 10 % weeks, 1 parsitemia persists ifier 72 s, chlaroguine-esisiant strass e suspectod an
dicates the adminisiration of quinine,

For Suppressive fherapy. One Glblet of 03 g {13 g base) bs given tisan adult once a week. For childeen woekly ose g,
Folowess 0.2 years 37.5 mp base, 3 io 5 opears 75 mige hose and 6-12 years 150 mp b,

Maote: Strains of P fafviparam i certan couoes of the Far East (Thaikusd ) and Somth America do ol respond 16 o)
thetpeutic dosage with chlamsguine. Such resistant strains may Be introduced in an arca i his abrcily reached the marienance
phase of eradieation. Chlorogquine-resistant strums are also resistin 1o other drugs hot not o quinine

For Pareniteral imjection Gintramuseular and intrvenous) smponles of chloeoguine in agueous solution are availshle in streapih
of 40 myg base per ml (5 mi contain 20 mg chboroguine hise ). Intravenoas mgection should he given stowly m very difuie solitios
¢ilve samie precaution being taken i 10 intravenos guinine ). Parenterl injection of chloreguine 35 not recommended o chiklen

Amodbvguine (Cpnrgein, Canragrl, o d-amirvnepuineline derivative, fssied o5 (02 g Tease wablet, For tresment it s admia-
istered orally 1o adulsan doses of 006 g-base star, then (04 & hase daely Tor 2 days, For mass treatment i roeal ares a sioghe dose
of L6 g base % wsed. For supypreciive Sherape, 04 ¢ hise orally omee o week o adolis i given, Reliance i however o placal
minre om chloroguine Uian on amodisguine. 1t oic g S cross resistance cin occurn
R-aminoguinoline derivalivies

fa) Pamaquine { Plasimoguine, Plasmochin). This wis the Tinst 1o be synthesised in 1927, Two salts were used: Pamaguice
hydrochloride and pamaguine naphthoate: the latter dor oral administation, As the margin of safety between the effective then
peitic dose and the toxic dnse is very small, 1 s nolonges recommenuded.

ih} Primaquine phosphate. Tablets contaming 7.5 mg or 150 mg of the base are available: The adull dose is 15 me of the
brase: dlaily and administered orally in single or divided doses for 10 1o 14 days. Inease of 14 days tréatment el
with'a T-day interval may be given. The patient receiving primaguing should be '
Shoald net be givento chikdren. The dose 2225 e M) mg baselbay 15 required for
Asi and Oceania.

P courses of 7dns
kept in bed and plenty of Muid should be giveo
relatively resistant steains which is foomd 1 E3

Effect i Parasitic Cyele, 1 is g polyvalent pameiocyviocidal, havine 1 .
; L : ; £ i marked action o iphkcante of arran I
ERETCINES SOME nfibiory effecr on J'!;"Fuu:l:-'nrh: formis. I cain destry e pre-erythrmeytic forms EE L:!'t‘hﬁ.iz.nt.l. ol F'._.I';h'ijl e
the eriterin of an efficient {ideal) antimalarial drug having observable effecr on el 'h.l s, this group -llI:'F"':""":" _*_ i
and gametocyte stages, Unfosumsiely, the drog s 60 Wxic 10 be of anY wse A o |:"ﬂ'l?ﬂ'l T”‘-:FI'“L- erythmocytic, ktent hepilic 8
4 . XN Bk 4 vhictic,
_ It maty b prescribed toan ""f:j”[l Fuwr radical cure feradicating laen b .u. | I
with a proweerlul drug (ehlomoguine of guiname}, Mg elher concurrently or alter the clinical ©
Sivde-effecn. Mild degrees of cyanosis may resull from methspe
ghacose-b-phasphate dehydrogenase deficient individual, i cug
delichency. primaguine in o dose of 0,75 mpig (45 mg) onee weekly for six weeks |
1I.'_.I Tlﬁ"lltli[ljh'l_l:.:l'ﬂrl.ll:lll.:r kmawvn ay eligiine and lJL'll:ml:_q i H‘m“in- 4 (il T
maguine as hypnezmtocidal drugs. I alse s schivromoeiis) ity Hndnqul:!“;l'mw
sehul ko

hess 1omic than primsguine. The drisg canses oxidan havomolyis in G PD o
: ) chicie

minglebinagmia g 1he

L : & I h.: e ¥ l'ml'llll !F'i"'" ]l"'
L |!.|:|_'ﬂm]}_,':'m and hue ) C IILI‘.’_\' abadin

moglobinuria, In mild fom of G-6PD
fecommended,
group. It is |3 fimes more active thar P

iy '-f'|1.-'u:.| amil FH]::ipamm. [Lis cifecine i
L pitient,
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i

stefoguinge hydrochlorsile, goonedie setharel (WH L4201 TE s foumd b e eviivamly effeetne tisth ins arestmient and
auppEE LAl taberprruny mabara sl viviay inabana e gy aileblicas- i tabdel posk dhisi 1y l.."- g fue 25w hogilay Ihe |11|-1».||.- il
sction = aanibar fothas ool asiine ladibe aguesne, the reoguing: dogs net ik 1o EIREA N petdh By MY b Y TR anil
hpmenite It hasaen fomgshalf bife and resistantamalic: an sl tend maay spckby thanany ather it malarial. The drug :" ek
powr ercamiend of mealnaimag resitdm draine ot St b dewe ramgma froin L e 15 peocand incdiog "‘"“"['_I""'" bl
malaria cSede cfFevts duch A abulomnal crmgss venniimg Coe o w00k Eca AT Methogquire b sile for al least T vears and
comirnitkbeasesd i1 1 mrimss s of precnars, duting Liction peresd, cardue condietion dnsinders, neuropsyehiatoe dismders.
epriers Lise of arnevamane wish nieflveginne improves the wilerance amd-abvarpanm of the dring I""'-"|'|""|'|“_“‘-' el ek “"_ cure the
drsease rapidly -dnsd efiecinvety . Metlogming shoahd oot e sl e receby g guiine, B v eamdiocivec il eifechs s fey
Fovherctrae has e dernesmtiakesl]

Node: Dubnkdine, guinine, mefhispuine and halefantmm: e stracimails shrvilar sl thew cany conipele Ly hilsssd diad issaie
binading <
Nitvdrofodate Keductase Inhibitors (DER imhilitorsh _

An enrvme .,-a.:-:-_T'-I.;:"., JTHFR L whieh hetps an the synthisis of folic acul i the malanal parsite i present Antitols ¢proguanl,
prrimethamme. chlorprogoanil, inmethopeinit inhibl the enzyme comphes causing ierienene 1 firlic acnd syithesas and para
siip o

12} Proguanil | Chlorogaanidet, A boguaiide dervative 11 a colourless, bigter ery stallime: substasce. 1= m]udl:;r l."u.'ml-:!l
and fres from tokke effect. Tt has o annfilate achvin o man fsased as tablews of 11 g 0 mgh o 0.3 MM g ol proguianil
hwdrachicnde (paludrine o

Friecr om Paruitic Cvele. T destroys the erytlmcytic stages (asestial Bt formise of the parasite, ascting o the dividing
schizonts | not the drag of caiee for the reatmvent of seirmmunes). 1 G mainly ased for suppressive serapy awd foe contiisions
prophy lanis; ot s the drug of choagce It feasalo somme Setiod ol pre-er vt stiges. of P .I":.rI'L'r']"'-.Jn.lil'r.l il !.Ha'_-.' e .rcgnnktv.l- i'l.h' i
truse cansal prophylacne. I also prevents the spapogony o insdde the ikspet The parasine readily scguires wesistance which
B gn Eranemittad 1o the imsguim vestor

For Suppressve therapy. Proguanil is given as a weekly divse of 0.3 g (300 mg) or o biweekly doseof (1.1 g toadules anid a daily
dose of .1 gt non-smune adiles, For children o daly dose is as Fobbows: 0§ e 25 mg, 2.5 vears M me.

Progeand wchioroeyanede and the dichhmd 2uankde -;-.'||1|.1.r|'-mgl;|ul'|i.|'| ane considered as the safes1 antmalanal drgs,

ibi Pyrimethamine (Daraprim). I is chemically related 1o progwml, 10 b an antilodse aeent and daily dose may cause
mezaloblastic anaeriia. s 4 slovc-acting drug md acls paindy on mature fonms. 1 s not e drug of chowee Tor the tresment of
scute malsna in non-inimane suhzects, I inachivates gametncytes amd prevents the el i e iysrsguito. For supyres-
sive therapy 50 mg 12 tabless) orally once & week or 25 mg (1 tablen) ewice @ week toadults 15 given. Resistance 1o the drog
develops readiby. For childsen 0.5 vears 125 mg andd 012 wears 25 mg onee aweek, thereafter adull doses should be given, The
tihlets have an amrecrve Mavour and childeen should nod hivve an @asy aceess o them, becanse overdosape may canse Faladity.

(¢ Trimiethoprim ipyrimidine derivatived. Struciure similar o folate. It exhibits synergism with long-acting sulphonamide. A
single admimistration of rimethoprime 500 mg with sulfakene 750 nag his Been found wbe very effectave in malaria. particularly
in chiveogquine-resistant P fieleiparam infeciions
Antagonist of p-aminobenzoic acid (FABAI

Sulphonamides and Sulphones. Long-acting sulphonimule ke sulphodoxin, sulphomethosing. sulphodimethoxine ete, ane
asad ' m combination with pyrimethamine, particelarly in chloroguine-resistant £ foloiparum infections. Sulphodoxin with
trimethoprim o pyrimethamine are also effective drugs agatnst muolti-resistant strain of P fafeiparem mfections,

Sulphones such as DDS and DADDS have also been used in combanation with other drag (pyrime-thamine] for the tncatment
of resisant sruns of P falciparum

Fansudar ieach ablet consains sulphodoxin 300 mg combined with 23 mg pyrimethamine? in a dose of 3 iablets at once, is ysed
- chlaroguine=resistant B fRlciparm

Artemisinin and its derivatives (Artemether. Artesunete, Arteether): These are rapidly: acting sesguiterpenes isofated
fronm the Chinese wood plant Arfemiisng anni (gringhaosit These compounds gel concentrated i ervithrocyies where they liker-
ste peronide radicals which kill the parasite. They have wide spectrum of action on asexwal malarial parasite, from medium si zed
rinig. forms 1o early schizants form but o1 active against intra-hpatic forms. They reduce pametocyte carmiage and ths fransmis.
sian. Mo significant resistance to this-dmg 35 vet noticed, Side-effect is serous neurataxicity. Quinme intrveously is co-mdimin
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O feemiilosce e LA

istered with amemisinin compounds 1o ensure that m |
davs), chlproguene, armodd g

natitn containing aresunale (3 mg/kgiday for three
nation are samelimes preferrnsd,

Anterisinin and its derivatives are used for mefioguine resistint
falciparum malaria, aremisinin derviives prevent progression SEMEES
is 25 myrk g Thrice daily on first day, 25 mp/kg once daly on secont and thind day. ®4 Iii
tovsecond and third dose in resistant coses. AInIsing is boss aictive than the denvaly I:_k: [--r: artema
DHEA i w0 10 ten times miore potent in comparison with aremisimin. The tlypee derivatites:
are synthesized from di-hydroaremisinin and converted bick 1o it within the:hody.

() Artemethers 11 1% used in & dose of 80 mg im, twice daily on firs day follow
has been recommended. Oral Form is also available, ercbral disteibation and therehy ey,

Arte ; - i Sic thin Aremether. [t has an ERIENSIVE € ; Hh
(b1 Arte-ether; The drug fs more lipuphilic than Arte e - administered with antemisinin compounds i that s

P, falciparun, The dose of arte-cther in adult s 15 5y
for 3 days. Adverse elfects on NS

| L] 1 I 0 Lid *
amdl m“hi.lmz; resaslal Casc 1 ¥l vt b mitlary §
L]

fopmy o 1he o it alfectively n_'- TR 1, 0 ey
y. adalloguine in adose of 13 makg may be ade
it el 10 d-Pydroane s,
her, arte-ether and areagng,.

ed by S0 mg LM, Ofc danly for mest 4 oy,

recrudescence in cerebral molaria cavsed by P falciparion. 1LY
recrindescence oecurs. Ane-ether also exhibits gametocytocidul action on
ance daily by Lin. or 1.3, route for 3 consecutive days. The dose for children is 3 ek per day
are aore with artesether,

{cy Artesunate: 1 is used orally ina dose of 120 mg oie
bt o i route in o dose of 500mg twice daily for 4 days, Insevere eerebral malara, & seeon
dary, 6 howars after first dose. The dese in chldren 1.2 migkgdday Tor five days.

New drogs: . o _

Atovaguone, 1t is hydroxynaphthogquinone (inhibiter of electron transpon chain in mitachondria of the parasite ). 16 long ful
life 1700 hours) may lead to selection of resistant organisnis; Recrudescence | 306 occurs, e is 200 mg twive daily for thre:
days and can be combined with progusnil or tetracyching. It acts mainly dunng rrophazeite blood stage.

Atovagquene-proguanil (Mualeroie), This pew beand-specirum anti-malarial drug 15 highly active agaimst maalli-drug ressstan
£ falciparam malaria. The combinalion comaing siovaquone 250 me and proguanil 1) mg. _

Pyronaridine 1 is strucrurally, closely similar o amadiagume and now used in Mixed combination with artesunate in many
countrics szainst multi drug-resistant P fulciparaen. 1 has been developed in China and used in China and in other countres.

Piperaguine. 1t is a bisquinoling compound and its hydrosy dervative is active against multidrug resistant £ fafviparin The
fined combination with de-hydronrtemisinin or primaguine of trimmethoprim s used in China, Viernam and Cambodia,

Newe: Antibacterial drugs with antimalunal activities include teracyeline, doxyeycline, clindamyein, azithromycin. chior
amphenical and flvoroquinolones, Dioxycycline and azithromyen are won: sclive and most widely used both for prophylaxss and
weatment. Tetracyeling is active against all species of makasia. Clindanycin fs effective like tetracyeline and can be used safely m
pregrant mother and children. ’

daily o first day fallawed by 60 mg daily foor 4 days and can be g
¥ J dose of ofF mg may be wddied om fips

Drog-resistant Plasmaodia

;J l:[‘n_r: 1e:_rr- HMH;HT.:E:L i ﬂPgTIT i ;ismﬁr when Izdl‘“h“;‘i'ﬂ serain is able to survive or 10 multiply, or both even after 15
i fratio u L : i hi [ [ i
:-.-'i‘lh;::ihe limnli;nnl'ﬂmlu“r?rzn; |-‘:a:guhj;r:r:":‘::r;ﬂm “|95?1 RTEE“‘“ dose ora higher dose of an active schizonticidal drug b
ol : - Resistance may be of various grades and denned as follows (WHO:

Grade 1 (R, levelj—Aszxual parisites in bhood are cledred, but recrudescence follows

Crrade 2 (R, level)— Asexual parasites in blood are nol cleared, but markedly n.':lul:'m.i. -

Girade 3 (R level)— Asexual panssites v blood are ol markedly reduced I

Strains of P wiver and P malariae may vary in their responses {o aniimalarial o
falciparum and P vivax also, Fports from Asia and Alrica showed that the gse of iz
appearane of resastant !‘ill?llll'l il lhi.‘:- churacter s alsn transmined through I!;E anapheling v : e 1
Asin, Pacific, Sowh America JI.II1E|. Afnen also r;:uum:d the appearmes of s res stz . FL_'I- Eq::‘tgrq1 5, T'hl.'._ll.lilz nF_;:J'n r‘IIlh.arlTrn:j;['}
reposted from Sowth-cast, Asia, Sv-r.lu[h Americi and from Africa. Hence, neither af ::1:“51!(!. Chloroquine resisgant sLraim15 =50
th-:_r'rml.hn?rap_',' o rhr!‘r‘l.l:r"lnlph}ll!ﬂl'- where resistance o that panicular O Ra Cre drugs should be used alone for M
Popim b S VoSt Pt b et petEil Somts a7 dms-ml. l. = ALES I these groups of eases mulliple GRE

ﬂgmt:wnliun of ressstnnce is wehweved by the wse oF combination of B;rllii:lilamc
an -.l.-::h.dn'ﬁ.-.n:ru u.lm.g,x tarets: The twe drups whick do mor huve conmon nmﬁ"m! drlfsx with different mechanisms of gction:

Mulriple drag reginen. The following preparations {dose for won-{mmy ¢ ol action are prefered

Chloroquine-resistant £ viver (ollowing drgs e ysed) O BlEs) e s

Luimine sulphate 650 mg: 3 tines dodly for 3-7 days witl

: s s with Doxyeycli -
OoF Meflouing 750 me stal followed by 500 me, 12 hours ey 0 T IWied daily for 7 duys

) but drug-resistance 15 applied wr
proguanil and cycloguanil pamoate caused U
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Uhlesragquine-resistand faleigarimm i Fodliwwine (naes are nsed i

Lhainiie sulphate 650 my 3 times ahiily 3 T-dhays With Fiawyeychme 18 mae twbce daile for T day < e ith Tetraeydlise 75900 ma
4 f!l‘ltlll."'n' I;LIIII}' faar 7 |J.'|'_|.-t o with Fanssder ”’}'Ii'lllﬁ'”I:II1IIII:' Sl \u||:|!|:||||lun|' l,.'|1|'|'|||r|'|u'|1|||_'|.| nbletsas nosinehe d.n-c.nr. lm= i of
guinine therapy.

O Alovaguone Proguan] iMabisine) 2 tahlers tn e oy fowr 1 yluys

Or Mefloguing 750 mg stal followed by 500 mg 12 Tours Jarer

Or Artesunate 4 mg/kpilay for 3 days with Melloguine 750 g stat fdbowed by 300 e 12 Bours fater (25 w0 10 mg/kg)

Meﬂnquillr-rﬂhln.nl: P falciparum (follow ing s are wsed)

mi“i"_'-' sulphate 6510 my 3 times daily 3-7 days wath Dovyevcling 00 mg tvice danly for 7 days or with Tetracyeline 250 my
2 times daily for 7 days,

Or Artesumate 4 mdkg/day for 3 days with Meflocuine 750 mg stal followed By 500 mg 12 hotirs laler

Mo s The drug ressstonce jri.qlh1:-=lf_'.-'1:||::-;n||1tq.'rccfwilhf.:,.-mln_-n._— antimalariads but mot with geemme. Progueambasd pyrmetbzonime
resistant sirains respond to chloroguine sd chiloroguine-resistant strains sespond o quining,

Mechanisy, Resistance develops by the nsage of o metabolie bypass of he pathway: hlocked by the relevant drug, Resitance
I:H‘-‘Ell.'lﬁh e -Eﬂlrlily witly those d.l'tlg!-:. sisch s progiuam - ad p-;,-rim.nh,umh:.:; which nhebi e folie acid-fodinie seid ovele-bual
s 5o weith the ﬂil"llgﬁ. s ly @y 'i.rllil'.lim.'- I'I1-|:|'.I:'I.-'.'l'i 1 el A-amnmguinding, which aet an I;|'|; El_:r’i'l.il:-'[-ll.' cycle of (he grmring piﬂ'.l.h:i'i'l-’
before division

Chemptherapy and Chempprophylaxis of Malaria

Before chemtherapy the “immuanity” =tatus of the mdwvidual s o be assessad and the species of Plismodiz infecting the
individual is also derermined. For the treatment of non-immunes, ie., those with o recent Bistory of exposune (o infection should
be given a standard schizomiickdal drug for clinical cure feradicstion of enyiliracytie plased and the drug of choice 55 4-aminoguinoline,
chioroquine, For radical curc® of P vivie, P malavfae and P ovele infections an E-aminegquinokise. prunaguine is to b sl con-
currenily or afier the clinical cure, £ filciporim infection in non-immines is always dangerous and should be prompely treated.
As there is no kutent hepatic stuge phase. primaguine is not required but to prevent recrudescence the schizonticidal drug shiould be
continued for =ome time (chlormoguine base 300 mg oncé & week for a maonth).

For the treatiient of immunes, .0 those exposed (o continuoes and repeated infeciions oral schizontcades given on one day
oaly are uswsilly gquite adeguate; A complele exadication of eryihrocytic phase may not be requined. because thie integrily of the
immunity depends upon the E phase of the parasie.

For chermaprophylaxis, the schizonticidal drugs should be stared jusl belore r.'m-_arin.g an endemic Lﬂﬁlir'ﬂjlﬁkﬂl regularly. and
continuously during the stay (passible exposure) snd also for onc month after leaving the area. Mefloguing is (o be mmmcd
about 15 days before entering # malarious area {possible exposure) o aflow an adequate blood Jevel of the drig 1o I:_u: aum_r:—ud. I
detect adverse reaction before travel and 1o switch overto altermalive drsgs {chloroguine, proguanil, doxycyehne) if regquired.

Diases of anfimalarial drags given ore for the non-immused adults, For immunesd and partly immuned, the first few dases are
usually enough. For children, the doses musl be scaled down snd al present. the doses are calculifed ot Trom age but on wesght
basis and body surface area (BSA) | N |

It is ta be noted that no drugs-are available at present which: can-destray SpOrOEites, hem.:e- it By o pu;a;«i:hh [0 pevent
infection (no true prophylaxis exisis). Symploms of infection can however be nu'.lpn:!-.*i[_‘l.l whibe n:*in:lmg i m:ﬂa!rmus aren and ..ﬂl
the schizonticidal drugs can be used for this purpose, The suppressant df“H 'Illll‘i‘r'f"il“l"& may be 'MUI'_.F“J!‘M*':'_ ARG Comeman sudt
used for normal daily preparation of food. This form of indireet drug distibution is afien referred 10 ﬁ:w-PIIHZIl'II 5 method {1960,

As i contr] mepsure, chemoprophylisis iz e Jonger recommended 1o ].-mmg.:nr, ar 1o olher pﬂpur:wtmnec excep for lemprosary
use to soldiers, police forces. serving in highly endemic areas and travelers coming from nml-Eﬂdemlll:“ areas. N

Cholce of regimen is decided by length of stay, level _::-F malaria irnsmission. level of dreg resistance. area to be visiled,
of underlying disease in the traveller and concomitant medication advised. _

: Mefloguine 250 mg — 1 tabler weekly or Makarone e._du.sm-m.]um: 250 mg + Ft_m_:mml 106
myg) - 1 tablet daily {from two days hefore travelling to one week afier retum) o Dm,].'-.:ycllmc [0 m,g = | taklet daily.

Maderate chloroguine resistance area: Chioroguine 1510 myg base - 2 tablets weekly with Proguanil 108) mg — 2 tablets daly.

Chloroquine sensitive ares: Chloroguine | 50 mg base — 2 tablets weekly or Proguanil 100 mg - 2 tahlets daily.

presence
High chloraquine resistance area

¢ Radical cure with primaguine (o prevent relapses should be the aim when e patient beaves the endemic area but 1t is of po
s if B remains in the endemic ared.
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DRLGS FOR BALA NTIDIASIES

Oxytetracyeling, Acourseconsistsof 0.5 g ol thedrg u:lmim:uun:-;lm’.:l.!!r"'-‘“d““"'“_”'I
Dicloquin. This drug 1 administered erally i the Ui of G5 mg three Himes ilaly
Metronidazobe, 11is used in a dose of 730 mg three times daily for 5 days

FOR 1SOSPORIASIS

prtihy anterval b mpe s o i gy

fiar twenty days

DRUG

W.tlhnprﬁ‘r.aulrnmg|hmmlm THH -L‘lﬂ_'lF'-. ki o |.|:‘i-EI'J' HE | I.'l.'l"lh'iﬂﬂli[ﬂl ﬂ!ﬁlﬂ {
wilth S8X B0 mye once ina dayh,

THRIP in & dose ol BT g am womibinatsie

PTOSPORIDIOSIS

DRUG FOR CRY
Nitozoxanide, 1t is recommended i a dose of S0 mg rwice datly for threc days.

LOSPORIASIS
e {TMP 1ot mg i combination with SMX 800 I

DRUG FOR CYC

Trimethoprim-sulfamethoxazole, This combnation is drug of ched
twice dmly [ur 7-10 days).

DRUGS FOR BABESIOSIS

Clindamycin. It 15 used in a dose of 1.2 g iwice daily inramuscularly or sntravenousty for 7-10 days with oral guinine in 2
dose of 630 mg thres limes daily after foad for T- 10 days. Oral clindamycin in i duse of 600 mg three times daly for 7- 10 days cin
be used in place of its intravenous therapy,

Atovaquone. It is effective in 4 dose of 730 mg twice daily with wzithromyein in 2 dose 600 mg daily 7-10 days eflective,

DRUGS FOR MICROSPORIDIOSIS

Albendazale, 1t can be used in a dose of 400 mg twiee duily for 21 days.
Fumagiflin, It is S-fuorouraci! compound and is effective in a dose of 60 migkgdday for 14 days. The drug can be used with
albendarole alwo.

DRUGS FOR PNEUMOCYSTOSIS

Co-trimoxazate. High dose of m-lriﬂmmlt CH00 mp/kgiday of suphamethoxole and 20 mpfkg/day of trimethoprim is given
in two to four divided doses orally or intravenously in all stages of severity of P. carinii infection. In HIV infected person
treatment is continued intrvenuously for 21 dinys, whereas in other cases of iminunasuppression states, the treatment is ¢ anlied
for shorter peniod of 14 W 17 days. In cases of mild infection; oral co-trimozole is recommended.

Clindamycin. It is used in a dose of 430 e 60N g orally, Tour times daily with primaguine in s i

- ; M : dose of 15 mghg orally daly.
This wreatment may he continued for 21 days in all severe stages of PCP infection. LV, clindamyein can he'giveﬁﬁ first 110 10
days and then can be switched over 1o'oral therapy. 1 is also administered to fhose patients who du not respaned 16 co-rimosnk
andd - pentamidine pea

Dapsone. [t is vsed in 2 dose of 100 mpiday with irimethoprim ia a dose of 20 mg/kgiday.

Atovaguone, The drug is used in 2 dose of 750 mg twice daily for 21 days and is less effective

Trimetrexiate with follinie acid, Trmetresate in o dose of 45 r'|;|E_-.r|-.{-l .:L-u'r tud I - a e
daily. Trimetrexate iv 3 methotresote analogue and s given with follinke acid Ew‘:ﬂ:::.:;_d::;;h I?anm: :H.[d 20 mg/m l'nurnt:_
exitle induced foxicity. s of the human body from me

Pentamidine. In patient with severe preamonii, il 15 given i a dose of 4
efficacy, bt greuter tosicaty like nephrotosieity. Hypoglycaemia, hypotension, n

mglkg/day iy, is used For 21 days. It has bED
AsEL, vomiling are ofher side-cffevts.

INTESTINAL ANTHELMINTICS

Anthelmintic drug (G o, apainss fedvring, worm) may éither de
] Ee S ’ L T :
wianms without killing them {vermifuge). It may be pointed ool thy - Li’uthwa
number of heiminths which have niot anchozed w the intestinal wall gy hcﬁmg iwh p
« I

Srrmare Ao chase away b

(vermicide) or help the expubsion of ¢
he rduces setive catharsis can expel @ WE
' e reganded s o vermifuge 1L, vermis, $0T



TREATIMENT OF PABASITIE INKECTIEING 289

treneral Bubes to b Followeg m the Tremtoment of Intestinal Helminthinsis
Iy sparcific I.j.;l_u”” s shanld b i b Forsl B g oy e meteed Thm mmielbiple helmiawhse mledison s comemon n tropcsl
sountrees Even fiehmintlams b pis b g

; Chctadiesd s e proteeeoal inbection: Inall sl vases, the spocfie therapy sl
b st daeecred i tlie

HRE Chtsiig ereiier pelbipene cifects,

2. The pencral vonditing <l the patienn shoulkl e
pregnary. Mot of the antl= iy dngs
alcohiol slwmkd s foehcklen

4

il el as e presciee o] anmemn, carrdioses o Iover, nephntes aml
e nol swell aokerated by aloohodies wid theredone, i miss theripe. aking of

3, Alighe qle: I the evesing aml somelimes salime purgatson at night before the anthelmintic trestment may be given
whth & view b treeanig e bowel and thars: e sgumsing the worm tothe direct action of the drigs.

4 Adm.mnrmlmn Of mnehilmintic in ihe TG on A empry stomiech, The drg may be adnanistened osally asablen, m
gelatin capsules or as sn emuolsson,

J. Mo ol uplo 2 bowrs after the spewific medication. Someimes, i pos-purpative 15 necessary i onder (b i chmsiie

r}h'.-.lnjun.ﬂ ;p.'«:h:.ih.-.-: which might recover, o lefl in the iedine ar might b disintegrsted and absorhed giving rise 1o
ox1e manilfcsiation and sl (i) 1o prevent iy absorplion of the drig. thereby reducing the Toxiciiy,
. Nov lood i5 advised Gl the bowels nywve.

AN sl alter specific medicwting shiasld be enllected amd examined for ihe whpelled worms

A Tollow-up examination of e stonl i< Becessdry Iy ossess the swecess of the freatment and o séoond coirse of frent-
mient may be repeated, if the helmmihological evidence of infection PeA RIS

Anthelmintics for Intestinal Nematodes

Tetrachlorethylene (5 Clyy, BP Tis a beavy Tiquid insoluble in water. Tt is mon used now 2 diys

Bephenium hydroxynaphthosite cAfeoper, BW & Coo I s sow gsed rarcly,

ﬁ[&'l‘iﬂ:il‘lt'ﬁills icitrare. ill:ﬁpsll{' 0F |l:||.:!-:'|:|'!-11-1|:"|. Available mnothe form of symup [eitratel, wilers, lablets and grapulcs ||].]m1
phites. Effective against enlersbiasis and ascarizsis: also have some effects on Trichuris smd Heterophyes. No prefiminary irea-
el and no " fodiow . up” mensures ane necessy.

For aseariasis. o single dose of 3 1o 4 g3 given 1o adulis and children over & years and 2 10 3 £ L children under 6 years, It
s peeferable o mve the drog at bed time and the affected worm may be evacusted pest day by 4 saline PHFEE WS ang it and
ier the living stake bat mios actively matile) Forasingle dose, 150 mg per ki of body weight with 3 masimem of 4 g adiy,

For eatembiraiis, a single or divided daily dose for 7 successive days. Dosage for such a course varies | in diffierent Age FrOps
according v body weight and the daily dose is caloulated a5 50 w0 75 mg per ke body weight op 10 2 masimam of [

Fiperagine is one of the most satisfuctory drogs for enterabiasts bul repeated doses are neguired and VOSMILING My CCCur.
Retapses ure freguent unbess every member of the infected group 1y treated at the sane time and hygienic measores are Laken 1o
avord reinfection.

Recently the standard 7-day course of piperazine treatment of entérobiasis has been replaced by a single dose method, using a
combination of piperazine phosphate and dandardised senna U senoket™ in the form of Mivesred granules {pripsenl 40 grains of
these pranules (aboul | teaspooniul) contiin | g of piperazine phosphaie and 7 mg of sennossdes A and B, Tt is given in the
following doses; For a child over & vears and tocan-adull, 4 teaspoonfuls ¢ 160 s of the pranulsr preéparation comaining 4 ¢ ‘:.'F
piperazine and for o child ender & years. 3 teaspoonfuls {120 grsh of the granular preparation comaining 3z of the piperazine. Tt
may convemently be given along with milk. Side-elfects are practically nil except some grping and loose motions in some cases,
This single dose trestment has been found to be more effective than the. osual T-day course and Favoursble resulis have silrendy
been reporicd by varous authors, The aim of the trealment is o nantam an adequate concentrion of piperazine within the
It e long encaugh wooensure ¢ompléie evacuntion of sl the paralysed woms by nermal perstalsis, Senma has been found 16 be
more usefl than safine, because it prodsices 2 pormal penstalsis by stimuliting Auerbach's plexus {White and Scopes, 960,
Kagan, 1941),

Thiabenduzole. A beoad-spectrum anthelmintic, Effective against sirongyloidiasis, yscariasis, enterabiasis #ml haokvwarm
infeetions: weakly effective against trichuriases, and inelfective against tape-worm infections: 1t i ilso weeful in creeping eruption
ind trnchinellkasis (Botere, 19655, _

Brosage, 25 mg/kg body weight twice a day for 2 duys, Given afier evening meals in a sspension or 15 tablers (hase or
pamigte), A 200 per cent solution of thishendazole, 2 g o day orlly for 5 doys has been foand o be satisfaciory remedy for
cutimenns, larva migrisns caesed by A braziliense (Baranski and Carnerio, 1966},

Sl ffecrs. Anorexia. nausen, vomiling, abdominal cramps, articaria and rash: evidence of some depres of txiity of pervons -
system, such as disorientation and other mental disturbances, une seer. Al thiese side-effects resolve with the stoppige ol the doog,
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el b spectrm annip i

Pyrantel pamoate or embonate | Comfuniein, PR A us RO A

Adiale dose is 10 me ':h"u""ﬁ'll: bl "|'|-'{"I,_I.'JH. piven i @ single o dire e 3 t‘.mq-._-uh'lrnl:' i .I\:-'-:l i1 Y . |1| LR ST .

ar chewahle tablets, Others have recommendel 20 mp base/kg funcdy weaght A RITEE 15 2""”:' lll R i ; IR W Wi,

exnamined forexpelied wormsap 1o 48: lwours: Toleance ancellent pnd side-eHeels ars .|F‘--..11-I“ 1 ; I-. e 000 the dnyg
: g lEcpa olhect moang bmans

Fectiout. 11 Tias oy SIE
Cherically. 1 12 pusthy NS0 benzon) [
s upbske Mo of the dmg g, .:II;

choice in enterobiasis and scuriasis. [t also effectve in honkWur "

Mebendazole (R-17.635). A yellowish povder alntost insoluble i Waleh
benzimidnzolyvljcarbamate. 1 acts directly on the acmatide. protably by blocking the
siwbed Trom the gut, '

Adult dose i 20 mg by mouth twice daily for 4 da
hreakfast, 1t hiss no side-eifeets. Na priog or post-trealment is RECESS
repented doses and the therapeutic eflect &5 ol related tothe age an
action amd is considered to be oneol the best dngs se far available for P : ;

Claiia and '_;.'ul'.lhil’ sddinistered the drug 10 Briazilian el children (froim g 1 Gy :.I|_-4.:|'|_'I-i..:| | Ih'lf-l:!-i I:'III Efl.:l II:'lL'Ll"-'r we IJ'I:l1|.:. far 3
consecutive days (iotal dose 100 mg). They observed the cure rjs 2s Jaflows: For pscarists 105, trichuriasis - TIRVE enepg.
biasis 1005 and hookworm infection B4.2-100%, 1 effective aganst Strongytoides of Fl but ol of ma

Albendazole, Tt is broad-specirum anthelmantic which 14 effective agins LRI nl:nmt{r:ll.‘.‘i: In I]Enﬁlﬂiﬁiﬁ Infection s
dovie Tor adult and children above tw years of age is 4080 mg as single oral thempy. For steongyloidiasis 400-200 mg per day 1,

recomumended far three days.

s |ssued a5 [KF mig tablet The drag 1 Ilrk-.'n p.n:lx'rnhlg. vl aeer -
' ary, The elficucy of this g s nal 1w reaec] by the hiighvs e
d weight of the persons meated. 1t his polyvalent therpen,
the tremment of helnnnths.

FOR TRICHINELLJASES

DRGNS
Mebendazole, It 15 used m a dose of 200 - 400 my/kgiday three imes ity foe 3 davs afd then A00 = 300 mg three times daihy

Foor 10 diaws.
Albendazole, 1t is effective in a dose of 400 mg, twice daily for 7 - 14 darys.
Sernids are co-administened with mebendazole or albendizole 10 control seTiots ¢

ffects of pouke inflanation,

5 FOR TRICHURIASIS

DRUG
Mebendazole, It is recommended in 3 dose of 100 mg twice daily for three days or SO0 mg once I @ day.

Albendazole, It is given in a dose of 400 my daily for 3 days.
Tvermectin. It is used in a dose of 200 pplkg/iday it enmmbination with albendazele in a dose of 400 mg.

PRUGS FOR STRONGYLOIDIASIS

Ivermectin, Tt is recommended ina dose of 200 pgikg duily for three days and should be repeated after seven doys. Fr
srongyloides hyperinfection the drug is given on first day, second day, fifteenth day and sixieenth day.

Albendazole. 1t is adminisicred i a dose of 400 mg daily,

Mehendazole and Thiabendazole. They can be used effectively in reatment of the dise : i js 50
mpkgpiday in two divided doses for two days. Maximum dose is 3 pmiday. i, THE Gt o thidoesdionls

PRUG FOR TRICHOSTRONGYLIASIS

Levamisale. 1t is used os single oral duse of 25 mgfkg. 1 causes spasti i

: ; : ; S o N vauses spastic paratysis of i st e i Trom B8
intestinte. Tt s rapidly absorbed to alian high plasma concentration within two l?:mm m::!tarumﬁll.m :ar!d :I:m_m.lﬂﬂs : ﬁﬂhmm
Adverse cffects are natsea, vomiting., abdominad pun, headache and dizziness o eliminated within (hree

Drugs Tor Filariasis (W, bancroftt, B, malayi, B. timori

; L T o ey, Loa fog, (3, vol

lhﬁ.-ﬂ'!yl.mﬂfnmm;l.nn I'.Ffr.r.-‘.:r;im..ﬂrmrh'r.rl'r']. This i synilietic piperszine dep'“ @ T "“f“!f: M. streprocerca) i
aral adminisiration. 1 is penerslly given in doses of 2 my per kg bmlx: e rivitive; issued in the form of 50 mg kS 3

weeks: il necessary the perind may be extended, Thus, i individug) Wtighifél:,r;hrh.gﬂ“u day afler meals, for a Ffﬂ {'I;
. mimes will n:quin:lx?ﬁE

#(Chain. G and Conhi, Ao 8, 01971 Therpeatic action of

3 : il mehenda .

from Feliee Medl,, 63, 833-52. | Abstractesd in Trop, Dis, Bull "‘-T:t IIE:;}T'; e ;E'—l 7, 633) against haman helminthiasis: BeFD
I (R 5 . F 3 »

2%
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wﬁ‘:“;;i;hmuﬂﬂ} Mg tablets thce duily (458 1 | i

T { [ e e S o

a specilie action in 11|:ncu1;|u!r!|I|JI.'rnr.'w::.lIl |"=I“|rl|r"_f"'a‘L 'f‘r WE hancrein, B riaalve, B i, 03 vofvnfins, Leat fova o M sreepencera. I hus
by mitcrophages. Irs muurnﬁh:-u:i.:f : 3[Ih o direct berhal aucteon, i sensitres mieroldanae s that they are readily plagocytoscd
S;H‘Fﬂ?ﬂ"-"!"f?- Aletbect as seen upains the adult worms of L foa, W bancefy, 8 b, B et amd M

m s cuses. allergre rea;
i MRSt OF SR e et offitig i s e i iy bt eV I appene o e
vomiting, maluise; shorniss of bregth I';L]r ; I'L amd :!m;it. Svstemic repohions ane fever, hr:]_dmh.r.p:ml jeain, d:rzlﬁ-:?«.-. EL RS
dema, formution of shscess. Loeal rl:-ﬂmin:L:} -I?w;-m oA, e mhn.hw' foiaf peaetiond 'm'.luﬂ': PyVRpRe i [y oS,
persons affected with. 0. vofuidiss or Log h.l'ﬁ'nlkr uter amel last Jong period. Severe reaction 10 diethylcarbumavine s fuund i
fis m:‘;::::t:' u;:d T{:‘::rl ":;"Pj;-;'l'h'-"il'li? o E50 prrky !.1 eliminates microfilaria of W, fancrofs, B, malav, B. tiword, Lo

g ok : r'i:;- « A2 vedvnts, Side-effects are samlar i that of diethylcarbamiine, It should not be used during
pregnancy. lactatian periad and o children below 5 years of age. As it has no effect nver adull worm, repetition of treatment al half
FF"]!" n-r yearky ml:-er'..':!.l i;_m-ulnuwmd_ Dirug causes inratterine degencration and lemporsy sequestration of unbam microfi-
. bld_-:-:ﬁ‘ncls are iching, meh. muscle and joint pain, dizzness, tender lymphadenoparhy and conjunctivitis. Sonsstimes,
hypotension and bronchoconsiriction are observed as side-effects.

DRUCGS FOR FILARIASIS (Mansonellu perstans)

Mebandazole. It is administered in o dose of 100 mg twice daily For 30 days and gives good resull in Irestment.
Albendazole. 11 is given in a dose of 00} mg twice daily for 10 days and i also effective drug.

DRUG FOR TTLARIASIS (Mansonells ozardi)
Ivermectin, Tt is administered as a single dose of 6 mg and produces long-term reduction in microfilaracmia,

DRUG FOR FILARIASIS (Mansanelia streplocirea)

Diethylearbamazine (DEC) snd ivermectin ase useful for treatment of the disease,
DRUGS FOR DRACLINCULOSIS

Thisbendazole. 1t is given orally for 3 days in the dose of 50-100 mg/kg of body wi
Metronidazale. It is effective in the dose of 25 migfkg of body wi., crally. daily for 10 to 20 days or 230 mg three times daily

tor 14 davs.

Niridazole {“ambilhar”). 1t is a nitrothi
should be used carsfully in elderly people,
Side-effects are netro-orbital headackhes, nausea, vomil

szole compound and used in & dose of 12.5-15 mgfkg daily, orally for 7-10 days. I
paticms whose transminase level is unusually high and those with coronary defects.
ing und abdominal colic. Unine is colpured red. Newropsychological symp-
fisorientation) are seen bul resolve with the stoppiage of the drug. A sempaorary

soms {ansiely, peyshomator igitation and mental ¢
al animals but there 15 no evidence of this in man (Acta Tropica, 1966).

aspenmatogenesis has been observed in experiment
DRUGS FOR ONCHOCERCIASIS
Diethyicarbamazne 11 is adminisiered in @ dose of 25 mg on first day. 50 mg on second day and then increase to 108 mg

wwice daily, for 510 7 days. Totd dose is 1.3 gm.
Ivermectin. It & administered as single oral dose
causes ragid elimination of microfilara from skin,

F 15 pedkg amd should be repented 6 1o 12 months after initial treatment. It

cecammended in a dise of U 1o |2 mafgiday in three divided doses for two weeks and repetition
case of severe infection, very small doses of DEC combined with steroid should be stared
in cose of treatment of putient having lodasis with on-

Diethylcarhamizine, It 35
with this drug regimen |5 necessary. In
initially and care mosi be taken about development of mazaoll reaction
chocercinsis,

Ivermectin It is given in & dose of 200 10 400 peike wich hizs been reported to be 4 safe and effective drug.

Mehendazole and albendazobe, The drigs are wsed 1o core the disease
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Anthelmintiod for Intestinal Cestndes

Michivamide  Yinmesan s, 10 s 3 sabicymide demative and Bas Been fognd o b am ethectn e cenfdn Tal 0w e whi
alvnricss povwder, insoluble m waler and dispensed i 0.5 ¢ dahlets, The drug s well pederatid by Tawmbar sl HE liemimanhy s
tovars; w simgebe dose of 2 gmn perssns abai e f yrs ol e, | g betveen 2 v and B yes ol age, and 08 pm butena Turs of bpe
mdmmistered. A safine purgative 2 hours after sibmmistrtion of anthelmimte msy b recomimended 10r et @ o e puluog

Itas I:JI'I.I;_.' il chiosice iigu.in-:r . weerag, Ttois alsoan cllective |JIL1F ﬂl:‘iljﬂ"‘l I3 carenienanm, J'_I_-Inl'.-\ Teshustliivrenir Jieltime, T vadlisien i)
T setetrairer. 10 shinibd he piven orally, daily after break fast, for 7 days n the Tolluw ing dosage schedales

In rersain alwsep s vearyail age 0 2 £ um firse dll:t' then 1 ¢m. 1.‘|i.Ii|_'| fOF femaining o iy,

D chitkdren Feom 2 years 1o & vears of szl hall the above menlmard dose.

lw ehildren below 2 yeaes of age: One fourh of adult dose.

Micinsamide s not recommended i eysticervasis where atbendienle or praziguantel are used.

Bethional. Tt ix dichlorophenol dervative and iy piven in teeniasis (7 sopisens and T, sodion indecton) oratly, in o smgle dig
of 2 g followed h}' g wzlime purgiive 2 hours later.

ﬂlhﬂ'ﬂdllﬁlk. I b henzermdiraie dervalive ]Ml.'-'iﬂ,[! i hnmd-ﬁ-"ﬂulmm anthelmentic property h‘.‘iﬂg itechivie NSl CMnnKn
Aematodes and cestodes, B i avidlable in 1abler and suspension Torm having J00 me of the base per lablet wnd per beaspoosafiul of
suspension. The-drog s well tolerted with negligible side resctinns,

In tapewosrm iifection, for adult-and children above two years of ape the doee i 400 meddiay Tor b davs. Decasions] adverse
elfects ure disrrhoca, abdominal distress, In cysticercesis, it is used in @ dose of <00 mg twice daily for 10 days-amd can be
repented, il necessary. _

Praziquantel. The drug is 2 pyrasnoisoguineline derivative, shich is effective against a wide range of cestode imfectons in
ikl amd humon, It is o colourless erystalline powdéer, hitter to taste. At the lowest effective concentrsion, it cabses inneisad
muscidar activity: followed by constriction and spastc parlvss of worms and al the higher theripeuric concentrxtion, vacioliza-
fion and vesculislion of the tegumenl of the parasites and death of worms. It covses increased membrane permiability to certan
monovilen ad divalent catons, especially, calcivm: Maximum concentration in-plasma ogeurs by B oo I hours, half-life of
praziguantal in plasma 14 1-5 hours dee 1o it mapid metabolism. Thene i yet no evidence of mutogenic, cercinogenic wnd tera.
genic effects from various stedies done so farn

In faeniasis 4 T, seliienrand T saginata) the drug-in the dose of 10 mgike and i O caninm gnd D fareor infection, the drog an
the doseof 25 maikg as o single dose gives promising result. For Brval cestodes (e, cysticereus in human} prolonged dose of -
100 mgfkpiday in three doses for one month is recommended.

For bvmedepsic nana —single dose of 20 mekg is recommended,

Anthelmintics for Intesting]l Trematodes

Cramiguine. This highly effective drug is wsed for the reatment m all siages of 5. nansond infection only (orlly in 3 dose of
15 mg/kg twice daily for two daysh 10z an accepted cheap schistosomicide drug boh for the treatment of indivicisal patient and
in mass freaiment programime.

Hexyresorcinel B.P. (“Caprokol” or “hexylresorcinol erystoids™ )

Chemically il is 1.3-Uihydroxy-4-hexylbenezene. 0 is o white crystalline substance, insoluble in water hat solubke in aleohol.
ether, chlorofosm and oils. 1L has so obyectionable tste and has an mitant actian onthe: micows membrane, [t = administered
wrally in the form of o pill, having a specially processed hard gelatin coating, available in doses of 0, - 0.2 ¢ The adult dose i 12
and the children’s dose 15 0.1g per year up io the ‘age of 10 years. The drag is given on an empry stomach as a single dose
(ewallowed as a whole and not o be chewed), Although posi-purgation is not exsential. it may sometimes be necessary toexpel the
dhead worms. Hexylresorcanol is-used in infection by F bk E. flovamon. 1 is 3 true vermicide and is also effective naainst
Asvarts lumbricoides and hookworms {more cffcetive against 8. americanuy than A, diodeimalet bul now superseded by othet
drups.

Prazhyuantel. It is effective aganst wide range of trematode infection. For Clanerchis sinensis anid Opisthorchis wWreerm—
three ol doses of 25 ma/ke of body weight on the sume day are required, The oral dose of 75 mika of hody weight daily m thee
doses for twe consecutive is requined Tor Poragomimeny wesiormiang, )

SCHISTOSOMICIDAL DRUGS

Oxamniguine. 11 is o synthetic derivative of lucanthone wsed for treatment of 5. mansoni infection. The dose of the dnig i
devided by age of the patient and geographical distnbetion of the infection, The dose varies. from 15 me 10 60 mafkg fof (W 10
three days and the dose can be given as singhe dose o two divided doses, always sfier fond, The 1n:atr§em ﬁhﬂl!;i fist e vt
turing firs, trimester of pregnancy. in putient with epilepsy. Side-effiects ane vomiting, diarrioea. sbodemingl disension. 9128
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gl e b g abuomingl discomion nasser, < cating. fever. sedetion and Blood eosinephilia, Oveasiona ml

verse effects are headach and dizriness

DRUGS FOR FASCIOLIASIS

Bit!i;l_rr::l “hlm_mr‘ Eittnl. I is a dichloraphenol derivalive, Yokozowa erof (191 found i b be an effeative and safe
'Emé'm ﬂy_guvc aLn dF'“‘:"' uf “"'5[' g F'“_"l'&‘ bcly weight per diy n 3 subdivisions, every other day by mouth. for [0 15
d:::m -ettects were mild and irapsient and include namoei, vanmiiling, abdominal parn and diarhoes: Al effective in paragon
i :
Triclabendazole, It is effective i a dose of 10 mgkg once ina day

\ Nitapwanide (Cryploz) .!r % l'nl..lrk! i be dnefleptive drug agaimsd fascwliasis, asconases, inchounasiz asl hoskworn,
Nitizursanside ioludes both sitzoxanide and its derivative tizoxanide, The dose is 100900 mg twice daily for theee days, Prod-
“"—""”]':'_"'! L ';!':'5"' of 5-10 mg/day may control eaaensia and antibiotics are used 1o treal scute chobingilis dis fer, secondary
hactenal infestion,

DRUG FOR FASCIOLOPSIASIS

Praziquantel. It is given ina dose of 70 - 75 mg kg iy n three divided doses for one day,

DRUGS FOR CLONORCHIASIS AND OPISTHORTUHIASIS

Praziguantel. | may be used in  single dose of 40 mee. Higher dises 75.120 mg/hg/day in three divided doses forone to
two days are required to cure heavy infection
Albemliszole. It s recommended 0 o dose of W mpfkeday forseven days

DRUGS FOR PARAGONIMIASIS

Bithionol. The dosage schedule shoubd be followed ns menioned againg fiscioiosis (30-50 mgikg in abemate day for 10-15
days},

Praziquaintel. It is effective in o dose of 70-75 mp'kgiday in three divided doses foe two duys.

Triclubendazole. Bt is administered ina dose of 5 mp'ky once daily for three days or 10 mgfkg in & singhe dose.

Miclofan. 1i is us-m'l.in asingle dose of 2 mgke.

DRUG FOK OPISTHORCHIASIS

Praziquantel. It may be given in a single dose of 40 mplke,
DRUGS FOR ECHINOSTOMIASIS

Mebendaznle, albendarnle, praziquantel, bithionol, hexylresorcingl crysioids and niclosomide are wied.

Praziguantel in a dose of 15 mphg is recommended,
DHOG FOR HETEROPHYIASIS

Prazéquantel. It i= administered in a single dose of 10:20 mg/kg,
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On this basis alone it is a bargain.. ~ —Journal of Parasitology, U.5.A.

“One of the putstanding features of this book hul}ﬁrlhhm'huﬂmf line drawings of life-cycles of the
commeoner parasites. The other excellent features are the two appendices which deal with diagnostic laboratory
procedures and the treatment of parasitic diseases. These are of great value to the practising physician, especially to those
in a nom-tropical environment who see only the occasional case of parasitic disease,

The price is still within the range of most students in the Third World and would be considered exceedingly cheap in the
LK™ —Institute of Pathology, Belfast

«This book forms a comprehensive synopsis of detailed practical parasitology, with some clinical material and with
appendices mz.ring specific diagnostic procedures and specific therapy. However, as would be expected in a book of
this sort, the main emphasis falls on the parasite rather than on the patient. There is more than enough information for the
undergraduate medical student, even in a tropical country and the book would also be valuable for practicing physiclans,
laboratory workers and pathologists, as well as for post-graduate students of tropical diseases.

The book obviously fulfils a need to have entered its tenth edition in less than twenty years (nol Including reprinting).
It is well bound, well printed and presented on suitable paper.

This is a happy combination of text and atlas and as such ably succeeds in imparting the maximum of information in the
minimum of space.” —Department of Anatamical Pathology, The South African Institule for

Medical Research and University of the Witwatersrand, Johannesburg
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