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INTRODUCTION 

Flagellates of the genus' 

Trypanosoma are all parasitic and may comprise of amastigote, 

promastigote, epimastigote,sphaeromastigote and trypomastigote 

forms at some stage of their life cycles, &nong these, 

tri'-pomastigotes are the typical forms occurring in blood of 

vertebrate hosts. 

ik̂ cording to Baker (1969) the 

trypomastigotes bear flagellum and are slender individuals 

with kinetoplast and basal body situated near the posterior 

end. Flagellum emerges through a short pocket,which is 

detectable only in electron micrographs. Flagellum 

proceeds through body surface and on account of its undulation 

a fin-like expansion of body is drawn out to form what is 

known as undulating membrane. 

Most of the trypanosomes have 

been known only in peripheral blood of vertebrates and it is 

thought possible that an invertebrate host exists for every one 

of them with the possible exception of Trypanosoma equiperd\3m 

which is transferred directly from horse to horse during the 

sexual act. 



Trypanosomes have been recorded from 

almost every class of vertebrates and these have been accorded 

considerable importance because of the fact that some of these 

are knox̂ m to cause severe illness, as in the case of some mammalian 

hosts including man. 

The present v/ork was undertaken as it was felt 

that the study of trypanosomes in Xndia has so far been inadequate, 

and a survey is likely to yield interesting results. 

REVIEW OF LITERATURE 

A. Trypanosoma in Fishes of fresh water 

Piscine haemoflagellates wê e first observed 

by Valentin (1841) in the blood of a trout,Salmo fario. It is uncerta 
to the genus 

whether they belonged . Trypanosoma or a Tryp an op1asm a. Remak 

(1542); detected a definite fish Trypanosoma in the- blood of 

pike,Esox lucius ( cited by Lorn,1979), 

According to Wenyon (1926),Mitrophanov in 

Europe described for the first time in 1883 two named species 
from fish 

of Trypanosoma,viz.,Trypanosoma carassii and Trypanosoma 

cobitis from Carassius carassius and Misgumus fossilis 

respectively. Since then many investigators encountered 

fish tr^^panosomes from fresh water in various parts of the 

world. 



Uanilev?sky (1885<d recorded the occurrence o f tr^rpanosomes 

in f resh vmter f i s h e s of Europe., Laveran S Mesnil (1901) 

named Remak ' s trypanosome as Trypanosoma remalci in Esox 

l u c i u s from France.,, These a u t h o r s , in 1904yalso d e s c r i b e d 

Tr^/-panosoma abramid i s ; Trypanosoma t i n c a e and Trypanosoma 

dani lewskyi in f i s h e s of France and Europe, L^ger (1904) 

desc r ibed Trypanosoma b a r b a t u l a e in Nemachilus (=Cobi t i s ) 

b a r b a t u l a from Europe. C a s t e l l a n i & Wil ley (1905-1906) 

desc r ibed Tirypanosoma s p . in Mystus (=t-Iacrones) c a v a s i u s 

and Trypanosoma saccCobranchi and Trypanosoma s p , in 

Heteropneustes (-3accobranchus) f o s s i l i s c o l l e c t e d from 

S r i Lanka. Montel (1905)' de sc r ibed Trypanosoma c l a r i a e 

in C l a r i a s macrocephalus of North Vie t Warn. P e t r i e (1905) 

observed Tr\-panosoma s p . in Ca ra s s iu s a u r a t u s from England, 

Eesve (1906) found Trypanosoma s p . from Bageus bayard 

(= Baarus bayad) , Lynodontis s cha l (=Synodontis s c h a l l ) 

and Muqil s p , of Sudan, Brurapt (1906) d e s c r i b e d n ine 

s p e c i e s of Trypanosoma v i z . / Trypanosoma b a r b i , Trypanosoma 

p e r c a e , Trypanosoma a c e r i n a e , Trypanosoma phox in i , 

Tr^^panosoma l a n g e r o n i , Trypanosoma s c a r d i n i i , Trypanosoma 

l e u c i s c i , Trypanosoma e l e g a n s , Trypanosoma s q u a l i i in 

f i s h e s of F rance , D u t t o n . e t a l . , ( 1 9 0 6 , 1 9 0 7 ) r e p o r t e d 

Trypanosoma s p . from C l a r i a s ango lens i s c o l l e c t e d nea r 



Kinshasa in the ZTaire., Botelho (1907) described 

Trypanosoma rhamdiae and Trypanosoma macrodonis from 

Brazilian fishes. Wenyon (1909) reported Trypanosoma 

sp, from Tilapia zilli ,Hynodontis (=Synodontiis) schal 1. 

Cl arias a-nquillariS/ Chrysicthys: auratii ^Channa(=Ophio-

cephalus) obscurusy- Bageus bayard and Mugil sp. in the 

Sudanese Nile. Rodhain(1908) recorded Trypanosoma sp. 

from Labeo macrostoma, Labeo zalzifer and Malapterurus 
ft lted by Wc-rv-rfo-n, (926), 

e l e c t r i c u s a t Ubang i ,Za i re^ Minchin(1909) observed 

tar^panosomes in f r e sh wa te r f i s h e s of. England. Bouet 

(igogsV desc r ibed Trypanosoma t o d d i from Cl a r i a s a n g u i l l a r i s 

in the then French West Af r i ca* , Neumann (1909) d e s c r i b e d 

Trypanosoma t r i q l a e and Trypanosoma scojrpaenae in f i s h e s 

of Europe, Zupi tza(1909) found trypanosomes in f i s h e s 

from Cameroons, Leboeuf & Ringenbaclc (1910) d e s c r i b e d 

Trypanosoma simondi and Trypanosoma synodont i s in- f ishes" 

c o l l e c t e d a t S tan ley Pool , : Z a i r e , . Mathis & Leger 

(1910,1911*^ d e s c r i b e d tvro foxms of Tr^/panosoma c l a r i a e , 

Trypanosoma p e l l i g r i n i and Tirypanosoma r o u l e i ' from fishes^ 

of Tonkin. Coles (1914) r e p o r t e d tr^^panosomes from f i s h e s 

of England. • Ledger & Leg6r(1914) desc r ibed Tr^/panosoma 

s p . from T i l a p i a l a t a in the r i v e r Niger of t he then 

French West A f r i c a . Fantham (1919) found Trypanosoma s p . 



from CIarias qariepinus a t Natal,South Africa. Kudo (1921) 

reported Trypanosoma rem ale i in Lucius r e t i c u l a t u s co l lec ted 

near New York Ci ty . Tanabe (1924) observed Trypanosoma 

sp . in f ishes of Japan. Hoare(1932) described Tr^nnanosoma 

m.ukasai in Haplochromis n u b i l i s , Haplochromis serranus 

Haplochromis cinerous and Haplochromis huTiilior in Lake 

Victoria,Uganda. Pearse(1933) described Trypanosoma 

ophlcephali in Chann a(=Ophiocephalus) s t r l a t u s from Thailand* 

Eantha-n ej£ al_./ (194^/^947) observed a var ie ty of Trypanosoma 

percae from fishes of -Quebee,Canada. Dias (1952,1955) 

described Tr^npanosoma andrade s i lvae , Trypanosoma tobeyi 

Trypanosoma napoles i , Trypanosoma rebeloi and Tr\''panosoma 

serranoi from Clar ias gar iepinus, Clar ias angolensis and 

Ti lap ia mossambica of Mozambique . Baker(1960) reported 

Tr^/panosoma mule as a i , in Ti lapia n i l o t i c a , T i lap ia esculenta 

Ti lap ia v a r i a b i l i s , T i lap ia l eucos t i c t a ,Bagrus s p . Mormyrus 

sp . Haplochromis sp . and i\statoreoch:2romis s p . of Lake 

Victoria , Africa.. He also reviewed the taxonomy of the 

trypanooomes of African fresh water f ishes and conside.red 

Trypanosoma tpddi , Trypanosoma mukasal and Trypanosoma 

tobeyi as va l id spec ies . Qadri (1962) described Trypan­

osoma winchesiense from Cyprinus carpio of England, 

Bykhovskaya Pavlovskaya ,-e_t al^., (1962) l i s t e d tr^manosomes 

of f ishes in Russia, Bray (1964) also l i s t e d tr^'-panosomes 



from African fresh water fishes. Becker(1967) described 

Trypanosoma occidentalis from Cottus qulosus^ Cottus 

rhotheus and Gasterostens aculeatus the fresh water 

teleosts in Washington State. He listed 71 species;of 

trypanosomes from fresh v/ater fishes of v/hich 38 species 

from Europe and Asia, 11 species from Africa ,20 species 

from South America and 2 species from Australia and New-

zeal and. jyoolarin (1970) reported Trypanosoma toddi 

from Jfoles j • parasitising African fresh water fishes 

with a list of many host records. Daly & Degiusti 

(1971) described Trypanosoma catostomi in Catostomus; 

catostomus commersoni from Flemings Creek,Michigan. 

Vinnichenko, et_ al_.* (1973) described Trypanosoma anura 

Trypanosoma amurensis, Tr^^panosoma dogieli, Trypanosoma 

latJBucleata, Trypanosoma siluri, Trypanosoma striata 

and Tr^'panosoma sinlpercae from river Amur's basin, 

Froes,et al,(1978) described three species of Trypanosoma 

from fresh v/ater fishes of Brazil. These authors, in 

1979, also described tr^/panosomes from fishes of Brazil. 

Lom (1979) reviewed the trypanosomes of fishes and listed 

107 named species and 28 unnamed species of Trypanosoma 

from fresh water fishes., Grogl^et al., (1980) described 

Trypanosoma magdalenae from a fresh water teleost,Patenia 

kraussi. Lainson (1981) redescribed Trypanosoma bourouli 

Mfeiva Sc" Pinto, 1926 in the fish Ŝ '-brjnchus rnarinoratus 

collected from Para State,NOrth Brazil. 
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B.. Trypanosoma in Anura. 

Anuran trypanosomes were f i i i s t 

observed by Gluge(1842) in the blood of ' froq,Rana e s c u l e n t a . 

Mayer(1843) desc r ibed v a r i o u s forms of the same p a r a s i t e 

from European frogs (Rana spvi.) under the names of Amoeba 

r o t a t o r i u m , Parameci'um lo r i ca tum and Paramecium costat\3m. 

Gruby(1843) a l s o s t u d i e d the above p a r a s i t e s and c r e a t e d 

the genus Trypanosoma (type spec i e s Tr^rpanosoma s a n g u i n i s 

Gruby,1843) . Amoeba ro t a to r i um was i d e n t i c a l wi th Trypano­

soma sangu in i s which now became a synon^mi of Tr^-'panosoma 

ro t a to r i um and cons idered as type s p e c i e s of the genus , 

Lankester(1871) recorded Undulina ranarum from the blood 

of frog and t h i s was nov; cons ide red Trypanosoma ran arum:-

(Lankes t e r ) . . Button & Todd (1903) r e p o r t e d Trypanosoma 

s a n g u i n i s , Tr'/panosoma mega/ and Trypanosoma karyozeukton 

in t h e blood of African; f r o g s . Sergent & Sergent (1904) 

desc r ibed Trypanosoma inoplnatum from Rana e s c u l e n t a of 

A l g i e r s i Laveran S: Mesnil(1904) reviewed e a r l i e r work 

on. trypanosomes of j i^phibia and concluded t h a t Trypanosoma 

r o t a t o r i u m of frogs appeared t o be a s p e c i e s of v.'-ide 

geographica l d i s t r i b u t i o n throughout the v/orld, J3utton .-

e t al_., (1907) a l so r e p o r t e d Trypanosoma kair'^^ozeukton from 

Bufo r e q u l a r i s / Rana masca rens i s . Rana o c c i p i t a l i s • a n d Rana 
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oxyrhynchus from Africa. Franca & Athias (190'6) 

studied trypanosomes of Rana esculenta and observed 

Tr-xrpanosoma Ipricatim costatXTÔ  Trypanosoma rotatori-um 

and Trypanosoma 'inopinatum Sergent & SGrgent,1904 along 

with tvro nev7 species viz., Trypanosoma undulans and 

Trypanosoma elegans. Same authors in 1907 recorded 

Tr̂ /panosoma rotatorium in I-̂ la arborea. Wenyon (1909) 

found several types of trypanosomes in Bufo regularis: 

in Sudan. Bouet (1909) reported trypanosomes in Bufo 

reqularis of the then French West Africa. Mathis & 

Leger(19119 described Trypanosoma chattoni from Bufo 

melanostictus of Viet Naxa. Stevenson (1911) observed 

thc.t trypanosomes rotated rapidly on its long axix and 

concluded that the name rotatorium was given for this 

characteristic movement. Macfie (1914) recorded 

Trypanosoma rotatorium^ Trypanosoma me_qa and a possibly 

new trypanosome from Bufo regularis in Nigeria. 

Trypanosomes v/ere also reported from Japan and adjacent 

countries by Koidsumi(191T),Ogawa (1913) and Oqawa & 

Uegaki (1927)ih anurana* Martin,et al.^(1909) found 

Tn/panosoma mega /Trypanosoma rotatorium and Trypanosoma 

elegans in the blood of Bufo regularis of Zaire. Kudo 

(1922) . described Trypanosoma parvum and Trypanosoma 

rotatori\jm from North American frogs, Tanabe(l931) 



desc r ibed four morphological types of Trypanosoma r o t a t o r i u m 

from Ran a niqrom.aculata in Korea. Fantham.et a l * , (1942) 

desc r ibed Trypanosoma l a v a l i a ^Trypanosoma qaimiontis and 

Trypanosoma m o n t r e a l i s from Bufo americanus in Canada. 

These au thors a l so r e p o r t e d the occurrence of Trypanosoma 

ro t a to r ium and Trypanosoma inopinatum from f rogs of Canada 

in the same y e a r . N i g r e l l i (1945) a l s o r e p o r t e d Trypanosoma 

ro t a to r ium from North limerican amphibians . Hbare(1932) 

found a Trypanosoma in a small f rog , l iypero l ius - sp . caugh t on 

Buqala Is land,Uganda and cons idered as Trypanosoma r o t a t o r i u m . 

j'3iamond(1950) de sc r ibed Trypanosoma p i p i e n t i s in t h e l eopard 

f rog , Rana p i p i e n s . Diamond(1958,1965) l i s t e d 26 s p e c i e s 

of anuran t rypanosomes-as d i s t i n c t s p e c i e s . Mohammed & 

Mansour:(1959a,b) desc r ibed t h e polymorphic: forms of Trypanosoma 

rota tor i \ im in Egyptian t o a d s . Bardsley(1969) found Trypanosoma 

rotatorivim in the Hu l l - f rog , Rana c a t e s b e i a n a . Woo (1969) 

desc r ibed Trypanosoma c a n a d e n s i s . i n amphibian of Southern 

O n t a r i o . M- Bardsley & Harmsen (1973) reviewed t h e l i t e r a t u r e 

of anuran trypanosomes and l i s t e d 34 v a l i d s p e c i e s excep t for" 

Trypanosoma aurorae Lehmann, 1959, which is: nomen nudum. 

MiYata(1976) desc r ibed t h r e e morphological forms of Trypanosoma 

rota tor i i jm c o l l e c t e d from t adpo l e s and a d u l t f rogs in Mogi, 

n e a r Nagasaki C i t y . Werner & Walewski (1976) desc r ibed 

Trypanosoma pseudopodium in Bufo americanus c o l l e c t e d from Michig; 

Baker (1977) desc r ibed some trypanosomes of Afr ican Anuran. 

*Ayala(1970) d e s c r i b e d Tryp_ajip ŝ_cma bjLi_fop_hĴ e_b£torni in Bufo boreas 
h a l o p h i l u s c o l l e c t e d from C a l i f o r n i a . 
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• , ., , ; . Miyata(1978) described 14 types 

of anuran trypanosome v/hich was detected from 10 species of 

frog captured in Kyushu? and Ryuikyu. islands. This author 

described Tr^npanosoma rotatorixm,Trypanosoma loricatum and 

Trypanosoma chattoni as ]\no\-m species and six new species viz., 

Trypanosoma n aq as al-c ien se / Trypanosoma ishigakiense^ Trypanosoma 

miyagii^ Tr̂ ^̂ panosoma tsukamotol/ Txypanosoma ruqosae and Trypanosoma 

tsunezomiyatai and other five types which were not identified 

as distinct species or knovm species. He stated that the 

number of known anuran trypanosomes became 40 species by the 

addtiion of 6 new species /however,much more species might be 

described in near future in various parts of the vrorld,because 

some more trypanosomes figured in various literature under the 

name Trypanosoma rotatorium or Trypanosoma sp,,xv'ere not identical 

with one of those known species morphologically,. 

C. Trypanosoma in Chelonia and Ophidia 

Chelonian Trypanosoma was first 

encountered by Kunstler(1883) in the blood of mud-tortoise. 

Laveran & Mesnil (1902) described Trypanosoma damoniae from a 

tortoise/Damonia reevesii of Par East. Dutton S; Todd(1903) 

and Dutton,et al./(1907) noted the presence of trypanosomes-

in different tortoises of Gambia. Robertson(1908) described 



XI 

Trypanosoma v i t t a t a e from Emyda v i t t a t a co l lec ted from Sr i 

Lanlca. Trs^panosoma v i t t a t u s Robertson (ci ted by Klinke & 

Elkan/,1965) v/as also reported from Lissemys punctata granosa. 

Bouet (1909): reported Trypanosoma pontyi from a t o r t o i s e of 

Africa. Joyeux(1913) described Trypanosoma sp . from 

Pelusios sinuatus of Guinea. Commes(1919) described 

described Trypanosoma le rov i in ICinixys home an a in Mali . 

Wenyon(1926) reviev/ed the r e p t i l i a n trypanosomes of Order 

Chelonia.i :; :- : , .; Roudabush & Coatney (1937) described 

Trypanosoma chr^^semydis from Chrysemys b e l l i margin a t a. in 

United States of Anerica, Ploch & Abonnec (1942) described 

Trypanosoma t e s tud in i s and Trypanosoma platemysi from Testudo 

esculenta and Platemys p la t i cepha la respect ive ly co l lec ted 

from South .America. Dias(1951) described Trypanosoma 

sheppardi and Trypanosoma n e i t z i from Pelusios s inuatus 

zuluensis in the then Portuguese Africa, Wallil^er (1965) 

revievred the l i t e r a t u r e of r e p t i l i a n trypanosomes and l i s t e d 

12 chelonian trypanosome of X'/hich tv/o were reported as 

Tiypanosoma sp . 

Ophidian Trypanosoma v/as f i r s t 

detected by Button.-et al^., (1907) in puff-adder snake ,Bi t i s 

a r ie tans of Gambia. V?enyon (1908, 1909) described 
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d e s c r i b e d Trypanosoma e r y t h r o l a m p r i and Trypanosoma n a j a e 

from E r y t h r o l a m p r u s a e s c u l a p i i and Naja n i q r i c o l l i s o f S o u t h 

i imer ica and Sudan r e s p e c t i v e l y . 3 o u e t ( 1 9 0 9 ) r e p o r t e d 

Trypanosoma c l o z e l i from T r o p i d o n o t u s f e r o x of Wes te rn A f r i c a , 

M a t h i s 8c L e g e r (1909); d e s c r i b e d Trypanosoma p r i m e t i from 

T r o p i d o n o t u s p i s c a t o r o f Indo C h i n a . B3rumpt(1914) d e s c r i b e d 

Trypanosoma b r a z i l i from H e l i c o p s m o d e s t u s of H r a z i l . Macf ie 

(1919) d e s c r i b e d Trypanosoma v o l t a r i a e from Naja n i q r i c o l l i s 

of Ghana. P e s s 6 a (1928) d e s c r i b e d Trypanosoma p h y l o d r i a s i 

f^o'^ P h i l o d r i n a t t e r e r i o f B r a z i l . A r a n t e s S.i P o n s e c a 

(1931) d e s c r i b e d Trypanosoma b u t a n t a n e n s e and Trypanosoma 

m e r r e m i i from Ophis m e r r e m i i of B r a z i l . F o n s e c a ( 1 9 3 5 ) 

a g a i n r e p o r t e d Trypanosoma m a t t a q r o s sen se from C y c l o q r a s g i g a s 

of B r a z i l . Schwetz (1944) found Trv'-panosoma s p . i n Gray a 

o m a t a . Fantham & P o r t e c (1950) d e s c r i b e d Trypanosoma 

psejnmophis and Trypanosoma s e b a e i n Psammophis s i b i l a n s and 

Python s e b a e of Soy th A f r i c a . W a l l i l c e r (1965) r e v i e w e d 

t h e r e p t i l i a n tr^^panosomes and l i s t e d f i f t e e n snake t r y p a n o s o m e s 

of which t h r e e v/ere r e p o r t e d as Trypanosoma s p . 

WORK DONE IN JKDlA, 

h.,. Tii^panosoma in:; £ r e s h w a t e r f i s h e s 

L i n g a r d (1904) r e c o r d e d Trypanosoma 

s p , from f i s h e s v i z . / P u n t i u s (=Barbus) c a m a t i c u S / Channa 
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(=Qphlocephalus) striatus and Ryncobdella aculeata 

collected from river at Pune,Maharastra. He(1904) 

also described Trypanosoma sp. from Channa striatus/ 

Mystus seenghala, Mystus tengara and Trichogaster 

fasciatus collected from Jamuna river,Uttar Pradesh, 

de Mello S: Valles. (1936) described Trypanosoma clarlae 

batrachi from Clarias batrachus•obtained from Goa, 

Qadri(1951) reported Trypanosoma sp. in Channa striatus' 

collected from Hyderabad, Andhra Pradesh. Qadri(1955) 

described Trypanosoma striati from Channa striatus caught 

in Hyderabad,î jidhra Pradesh. The same author again 

(Qadri,1952) repoi~ted Trypanosoma batrachi and Trypanosoma 

danilewskyt saccobranchi in Claries batrachus and Heterop~ 

neustes (— Saccobranchus) fossilis; caught in Hyderabad, 

Andhra Pradesh. Hasan & Qasim(1962) described 

Trypanosoma punctati in Channa punctatus also caught from 

Hyderabad,Andhra Pradesh. Ray Chaudhuri & Misra (1973) 

described Tr^/panosoma elongatus and Trypanosoma mukundi 

from Channa punctatus and Heteropneustes fossilis- obtained 

from the local markets and from the lakes end ponds in and 

around Calcutta,West Bengal. Misra,et ad., (1973) described 

Trypanosoma qachuii in: Channa gachua collected from ponds 

in and around Calcutta,West Bengal. Tandon &•Joshi(1973) 

described Trypanosoma vittati andd Trypanosoma maguri 

from Mystus vittatus and Clarias batrachus obtained in 
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Calcut ta markets,West Bengal. Pandey & Pandey (1974) 

described Tr^ /̂panosoma balqulensis from two d i f fe ren t f ishes ' 

v i z . /C i r rh ina reba and Qsteobrama co t io co l lec ted a t F a i n i t a l , 

Ut tar Pradesh. Tandon & Joshi (1974) observed Trypanosoma 

sp . in the blood of Channa punc t a t u s , Cl a r ias batrachtis , Mys tus 

seencfhala and Heteropneustes. foss i l i s co l lec ted from Luclcnov/, 

Ut tar Pradesh. Mandal ( 1975,1977,1978,1979,1980) descr­

ibed seven species; of Trypanosoma lfiz.,1rypanosoma armeti 

Trypanosoma pancal i , Trypanosoma choudhuryi, Trypanoaoma 

c a n c i l i ,Tr\'-panosoma anabasi, Tr;:̂ '-panosoma bengalensis and 

Trypanosoma tandoni from Mastocembelus armatus, Mastocembelus 

pancalus, Telapia mossambica, Xenentodon canc i la , Anabus 

tes tud ineus , Mystus b leaker i amd Mai 1ago a t tu respect ive ly 

co l lec ted from Champahati ,,3agmari,Canning and Raidigi , 24-

Parganas,VJest Bengal. Joshi (1976,1978) described Trypano­

soma mr iga l i , Trypanosoma seenghali , Trypanosoma b a t a i and 

Trypanosoma stigmai from Cirrhina mriqala, Mystus seenghala, 

Labeo bata and Parbus stigma co l lec ted from Gomati r i v e r 

and Chinhat Lake,I,ucknov/,Uttar Pradesh. Tandon & Chandra 

(1977) found Trypanosoma sp , in the blood of Clar ias batrachus 

I-lacrones seenghala, Mastocembelus armatus, Mys tus seenghala 

^"^- ^'fallago a t tu co l lec ted from Lucknow,Uttar Pradesh. 

Joshi (1979) described the presence of Tr^?-panosoma sp . in 

the blood of Notopterus notopterus, Puntius stigma, Labeo 
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bata , Mystus aor/ Channa qachua , Heteropneustes f o s s i l i s 

Wallago a t t u , Mystus seenghala, Mastocembelus armatus^ 

CIarias batrachus and Channa punctatus collGcted from 

Lucknow,Uttar Pradesh. Joshi S: Dabrol (1979) found 

Tr^/panosoma sp . in Heteropneustes f o s s i l i s co l lec ted at 

Luc] enow/Uttar Pradesh, Mukherjee & Kalder(1979) found 

Trv'-panosma sp . in the blood of Handus nandus co l lec ted 

from Kalyani, Nadia, West Bengal. Narasimhamurti & 

Saratchandra (1980) described Trypanosoma channai and 

Trypanosoma qadr i i in Channa punctatus and Clar ias b a t r a ­

chus col lec ted from ponds in and around Vlsakhapatnam 

and SrikakulxiTi/itedhra Pradesh. .Sinha (1980^ reported 

Trypanosoma sp . in the blood of Lepidocephalus guntea 

col lec ted from ponds of Bongaon,24-Parganas,West Bengal, 

Gupta & J a i r a j p u r i (1981) described Trypanosoma t r i c h o ­

gas te r i from Trichogaster f a sc ia t a co l lec ted from Aligarh, 

Uttar Pradesh. Joshi (1982,1983) described Trypanosoma 

aor i and Trypanosoma rup ico l i in Mystus aor and Nemacheilus-

rupicola from Gomoti r i ve r , Lucknov; and Kosi r i v e r near 

Kosi s t a t i on , 11 km^. Noipth of A.lmora,Uttar Pradesh. 

Nandi. et. a_l •, (1983) l i s t e d 20 named species of Trimamosoma 

and 32 unnamed species of Trypanosoma from Indian fresh 

water f i shes . 

• 87542 
"2 JAN 1985 

_ t. -^ll' "'' e ' " • ^ " i \i . 

: -Cv Oh'' 

-••'•ilt 

' • 
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B» Trypanosoma in #ipura. 

According t o Wenyon(1926) anuran 

trypanosomes v;ere f i r s t recorded by Donovan in Bufo melano-

s t i c t u s , Rana hexadac ty la and Rana cyanophlyc t i s» Beres tnef f 

(1903) desc r ibed Trypanosoma s p . from Rana t i g r i n a and Rana 

l imnochar i s c o l l e c t e d from Bombay. Pattoa}(1908) found 

Trypanosoma rotatorf-um in Rana t i q r i n a and Trypanosoma 

inopinatum (—bendersoni) in Rana t i g r i n a as wel l as Rang 

hexadac ty la from South I n d i a . S c o t t (1926 ,1927) r e p o r t e d 

Tr:^/pan03oma r o t a t o r i u m in the blood of Rana t i g r i n a . P u j a t i ' . 

,(1953) recorded Trypanosoma ro ta tor i i im from Rana cyanoph lyc t i s 

and Rana t i g r i n a from South I n d i a . Damayanthi & Rao(1979) 

r e p o r t e d Trypanosoma ranarum in the h e a r t muscle of some 

frogs of VJarangal, Z^andhra Pradesh , The occurrence of t h i s 

p a r a s i t e v^as a l s o obser^/ed in t adpo l e s by t he se a u t h o r s . Ray 

& Nandi (1978) recorded Trypanosoma r o t a t o r i u m in Rana l imno­

c h a r i s from VJest Bengal . Ray ( 1979a,b, 1980) r e p o r t e d 

Trypanosoma r o t a t o r i u m , Trypanosoma c h a t t o n i , Trypanosoma 

kar^^ozeukton, Trypanosoma l o r i c a t u m , Trsnoanosoma ma laba r i ca 

and Tr^^panosoma systoma in Bufo m e l a n o s t i c t u s , Bufo s t o m a t i -

c u s , Microhyla o r n a t a , Rana c y a n o p h | y c t i s , Rana hexadac ty l a , 

Rana l i m n o c h a r i s , Rana ma laba r i ca , Rana t i g r i n a , Rhacophorus 

macu la tus , Rhacophorus:malabaricus and Uperodon systoma 

c o l l e c t e d from d i f f e r e n t pa-rts of I n d i a . Sinha (19814 

r e p o r t e d Trypanosoma r o t a t o r i u m from Manipur toads(Bufo 
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melanostictus). Ray & Choudhury (1980, 1981) observed 

Trypanosoma rotatorlum in Rana tiqrlna collected from 

West Bengal. Ray & Choudhur;/ (1983), described nine 

species of Trypanosoma viz./ Trypanosoma rotatorinm/ 

Trypanosoma loricatum, Trypanosoma karyozeukton^Trypanosoma 

chattoni ,Trypanosoma inopinatum, Trypanosoma ranarum, 

TryTDanosoma taprobanica, Trypanosoma malabarica and 
II "^i i n I I .III 111 1 111 I I-*- I . I mt i i i » w i i d n r r . ^ . M , . i • , m , „ • i, 

Trypanosoma systoma in Indian anurans collected from 
** -^ I I I »M»Wii—IIi.ii»Mi^i.i^-i- miinn 

different districts of West Bengal,Orissa,Bihar,Assam, 

Andaman Islands, Tripura ,Andhra Pradesh,Kerala and FTdva 

Goa. 

C. Trypanosoma in Chelonia and Ophidia. 

Sinha(1978) described Trypanosoma 

gangetica from a fresh water turtle,Trionyx gangeticus 

collected from Bonqaon,24-Parganas,Vfest Bengal. 

Haq & Mohiuddin (1956) described 

an unnamed species of Tr̂ .̂ 'panosoma from Xenchrophis (=• 

Matrix ) piscator. Sinha S Mandal (1976) described 

Trypanosoma enhydris from a fresh water snake,Snhydris 

enhydris collected from Chakdah,Nadia, I'Jest Bengal, 
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MATERIALS 

The following hosts were examined 

for Trypanosoma infection in their peripheral blood, 

*̂ Clarias batrachus (Linnaeus) 

It is popularly known as 

'Magur' in Bengal. It belongs to Family Clariidae under 

Order Cypriniformes. It is found in fresh and brackish 

waters of plains of India and can live in mud. It possesses 

accessory respiratory organs and is able to breathe even when 

it is out of water.. Body is elongate, greyish-black with 

a laterally compressed head. Dorsal fin is more than two 

thirds of the length of body. This fish is recommended 

by dieticians as food for patients during the period of 

convalescence. 

Thirty specimens were 

collected from ponds and ditches of Chakdah,Nadia,West Bengal 

and examined. Five of these fishes were found to harbour 

Trypanosoma in their peripheral blood, 

2. Tilapia mossambica. (Peters) 

This fish popularly known 

as 'Jimerican Koi" belongs to Family Cichlidae under Order 

Perciformes. It is an exotic species introduced in India 
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in 1952 by the Central Marine Research Station ,Mandapam. 

Body is compressed and dull brownish-olive or blackish in 

colour. Dorsal and caudal fins are with yellow edges. 

Twenty five specimens were 

collected from ponds of Bongaon,24-Parganas,West Bengal 

and examined. Two of these were found positive for 

Trypanosoma infection. 

3« Eepidocephalus quntea (Hamilton) 

It is popularly kno\Nni- as 

'Gtile'' belonging to Family Cobitiidae under Order Cyprini-

formes. It is found all over Xndia except for Malabar 

Coast and South of Krishna, Body is compressed and 

dirty yellow in colour. A light band extends from 

centre of snout-to a black ocellus. Numerous rows of 

dark spots are present on dorsal and caudal parts of body 

and often there are two rows of such spots on anal fin. 

Lateral line is absent. 

Twenty of these specimens 

were collected from ponds of Bongaon,24-Parganas,West 

Bengal for studying Trypanosoma and two of these were 

found positive for the parasite. 
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^' Xienentodon cancila (Hamilton) 

This fish is commonly 

known as 'Kekle' in Bengal. It belongs to Family 

Belonidae under Order Heloniformes. rt: is a fresh 

water species found throughout India. Body is stout 

almost cylindrical and upper part is green while lower 

part is whitish. It has silvery streak with dark margin 

from orbit to middle of caudal base. 

Twenty specimens were captured 

from ponds of Bongaon/24-Parganas/West Bengal and examined 

Three of these were found too harbour Trypanosoma in their 

peripheral blood. 

5. Channa gachua (Hamilton) 

This fish is known as 'Cheng' 

in Bengal belonging to Family Ophiocephalidae under Order 

Ophiocephaliformes. It is found in fresh waters throu­

ghout greater parts of India. Body is hrovm V7ith dark 

bands running forwards from dorsal ridge to Just below 

lateral line. 

Twelve specimens were 

collected from Baruipur^24-Parganas, West Bengal and 

examined. Two specimens were found infected with 
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Trypanosoma in its blood. 

6. Mastocembelus armatus (Lacep^de) 

This fish is popularly 

known as *Baam' in Bengal. It belongs to Family 

Mastocembelidae under Order Mastocembeliformes. 

It is fovmd in fresh and brackish waters in plains 

and hills of India. Upper part of body is brownish 

in colour::and the lower part is pale. Black or 

dark-brown irregular zigzag pattern is present in 

between lateral line and dorsal ridge. 

Fifteen specimens were 

qollected from Chakdah^Nadia^West Bengal and examined 

for Trypanosoma. Only two of these specimens were 

positiite for the parasite. 

7* Mastocembelus pancalus (Hamilton) 

It is popularly known as 

•Pankal• in Bengal. It belongs to Family Mastocem­

belidae under Order Mastocembeliformes, It is found 

in large rivers and estuaries. It is greenish-olive 

along black and yellowish colour below with yellowish 

spots along sides. 
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Fifteen specimens were collected from ponds of Bairuipur, 

24-Parganas,West Bengal and examined. Tvro of these were 

found positive for Trypanosoma in their peripheral blood. 

®* Bufo melanostictus Schneider 

This toad is popularly known 

as "Kuno'in Bengal. It belongs to Family Bufonidae under 

Order ilnu.ra. It is found in damp places all over the country. 

Adult one has uniform brov/nish or greyish-olive above. 

Crown of head is deeply concave. Parotid glands: are elongate 

and longer than head. Upper parts are densely covered with 

tubercles and warts. Tympan-um is v/ell developed. Legs are 

short. Length of hind limb is not much more than that of 

the body. 

Pour specimens were collected 

and blood smears V7ere drawn by Mr. Ekendar Singh of Manipur. 

Tvio of these specimens were found to harbour Trypanosoma. 

9. Lissemys punctatus (Bonnaterr^) 

It is popularly known as mud-

turtle. It belongs to Family Trionychidae under Order 

Chelonia. The animal is timid and lives in ponds. Bbdy 

is olive-brown above with large v/ell-defined spots. 
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F i r s t marginal bone i s much longer than the second. 

Entoplas t ra l c a l l o s i t y i s usual ly small in adu l t . 

Head and carapace bearr yellov/ spo t s . ' I t i s d i s t r i ­

buted in the Ganges, and the ':'., Indus and in t h e i r t r i b u ­

t a r i e s . 

Twelve mud t u r t l e s V7ere co l lec ted 

at d i f fe ren t times from Bongaon,24-Parganas,West Bengal 

and examined. Five of these animals were found to 

harbour Trypanosoma. 

^^* Trionyx gangeticus Cuvier 

I t i s a common t u r t l e found in 

the Gangetic r i v e r system. I t belongs to Family 

Trionychidae under Order Chelonia. I t s carapace and 

plas t ron are covered v;ith soft sk in . Snout ends in a 

proboscis . Jax^s are concealed under fleshy l i p s . 

Ears are hidden and t a i l i s sho r t . Head i s provided 

v/ith a black longi tudinal s t reak between ^he eyes extend­

ing to the nape. Dorsal par t i s olivaceous,v/hile 

vent ra l pa r t i s yel lowish. 

Fifteen specimens were co l lec ted 

from the Ichamati r i v e r of iBongaon, 24-P'arganas,West Bengal 

and examined. Txvo of these specimeBS were found pos i t ive 

^ ° ^ Trypanosoma. 
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11. Bnhydris enhydris (Schneider) 

This snake is popularly 

known as 'metuli' in Bengal. It belongs to Family 

Colubridae under Order sî uamata. It is an aquatic and 

non-poisonous snake but is often found on land in the 

vicinity of water. It is brovjn or grey or olivaceous 

in colour above and bounded on either side by a pale stripe 

which is most distinct on the hinder part of the body. 

Head is indistinctly variegated with grey or with an indis­

tinct dark stripe on each side of the eye. It is distri­

buted in North Eastern India and is very common in Bengal. 

It chiefly feeds on fishes. 

Fifty snakes were collected at 

different times from the ponds and ditches of Chakdah^Nadia/ 

West Bengal and examined. Thirty of these v̂ ere found to 

harbour Trypanosoma in their peripheral blood. 

METHODS 

The follov/ing methods were 

adopted for the preparation of blood smears from different 

specimens. 

In fishes/blood was collected 

from branchial blood vessels or caudal veins v;ith' the help 

of a sterilised needle. 
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In amphibians/blood smears were draxvn by 

puncturing the facial vein at the angle of mouth. 

In turtles/blood was collected by pricking 

the limbs and sometimes by puncturing the heart directly when 

the animals are Icilled. 

In snakes/blood was collected by clipping 

the tail region or from the facial vein. 

Blood smears were stained with Leishman"s 

and Giemsa's stains. For staining v/ith Giemsa's stain 

the air dried slides were fixed in acetone-free methyl alcohol 

for five minutes and allowed to dry. For Leishman's stain 

sepatare fixation was not necessary /since the solution itself 

acted as fixatives^. 

Measurements of'trypanosomes were made from 

fixed and stained materials and Camera lucida drav/ings were 

made. 

Nuclear index (Nl) and kinetoplastic index 

(KI).' were calculated to determine the position'of nucleus and 

the kinetoplast after the methods advocated by Dias & Freitas 

(1943). and Keymer (1967). respectively for the parasites. 



0: B S E R V A T I 0 N S 
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Trypanosoma in Fishes 

Parasite No.l. 

Trypanosoma clariae Monte1 

( Pigs. 1 - 12 ) 

1905. Trypanosoma clariae Montel, C.r.Soc.Biol.^58 :1016; 

Mathis & Leger, 1910, C.r.Soc.Biol.,69 : 349; 

Mathis & Leg6r,1911,C.r.Soc.Biol., 71: 185. 

Occurrence 

The parasite was encountered in peripheral blood 

plasma of Clarias batrachus(Linnaeus) collected from Chakdah, 

Nadia, West Bengal, India. 

Morphology 

Trypomastigotes were only found in blood plasma. 

These showed a single morphological type. These (Figs.1-12) 

were slender,elongate with pointed extremities. Narrow cell 

body was widest at its middle part. Cytoplasm stained light 

blue and contaiend 3 - 4 vacuoles. Volutin granules were 

found towards anterior part of cell body. Nucleus was oval, 

sub-terminal and stained light purple. A karyosome was not 

observed. Kinetoplast was terminal,conical and stained deep 

purple. A flagellurn emerged from base of kinetoplast 

forming an undulating membrane with 3 - 4 folds. Free 

part of flagellurn was short. 
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FIGURES.. 1 - 12. Camera luclda drawings of Trypanosoma 

clariae f̂Ontel (1905)^ showing trypomastigote forms. 
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Dimensions 

Measurements of forty trypanosomes were given in the 

following table 1. 

TABIxE r 

Measurements (in micrometeiS/ /um ) of Trypanosoma clariae Montel^ 

1905. 

Range Average 

Total length of body (including free 

flagellum). 

Length of cell body. 

Width of cell body. 

Posterior extremity to posterior 

kinetoplast. 

itoterior kinetoplast to posteriori 
nucleusi 

Anterior nucleus to anterior end. 

Length of free flagellum. 

Length of nucleus. 

Width of nucleus 

Length of kinetoplast. 

Width of kinetoplast. 

Nuclear index(posterior end to centre 

of nucleus / nucleus to anteriorfend). .91' - 1.04 1.02 

Kinetoplastic index( posterior end to 

centre of nucleus / centre of kinetoplast 

to centre of nucleus). 1,04 - ,1'06 »r»t>5' 

27.5 - 37.5 

20 ~ 24.5 

1 . 1 - 2 

0.01 - .03 

6 .3 - 8.9 

7.7 - 9.9 

7.5 - 10 

1I-.38 - 1 . 9 9 

.45 - 1 . 2 

.^7 - 1.2 

.33 - .4 

3 0 . 7 

23 

1.4 

.02 

7 . 7 

8 .6 

8 

1.77 

. 95 

1 

. 3 8 
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Discussions 

Different species of Clarias have been repo­

rted to harbour Trypanosoma in their peripheral blood plasma, 

Montel(1905) reported for the first time the occurrence of a 

trypanosome in Clarias macrocephalus of North Viet Nam and named 

the parasite Trypanosoma clariae. * Dutton e_t al_., (1906 ,1907) 

described trypanosomes in Clarias angolensis collected from 

Kinshasa in the Zaire which existed in three varities of differ­

ent size and assigned no name to them. Wenyon(1908) reported 

Trypanosoma sp. in the blood of Clarias anguillaris which abounded 

in the Nile river and in Laike itoibodi of Sudan. He did not give 

any description and measurements of the parasite. Bouet{1909) 

found a trypanosome in the same fish and suggested that it might 

be the sssss. same parasite as that from Clarias angolensis and 

therefore, no detailed account was given. He also described 

Trypanosoma toddi a parasite from Clarias anquillari in the then 

French West Africa which Baker(1960) considered a valid species. 

Zupitza(1909) also described an unnamed species of Trypanosoma 

i" Clarias sp. from Cameroon. Mathis & Leger (1910, 1911) 

described two forms of Trypanosoma clariae Montel,1905 and 

named Trypanosoma clariae var parva and Trypanosoma clariae var 

magma in the blood of Clarias macrocephalus from Tonkin, 

Trypanosoma clariae parva was small,narrow with pointed ends. 

Cytoplasm was granulated. Nucleus was large and lay at middle. 

Kinetoplast was rounded and near the posterior part of cell body. 

These form measured 39/am in total length and 2.75 Aim in breadth. 

*• Hfe did not give measurements and adequate description of the 

Darasite. 
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authors gave any adequate description of the parasite. 

The : . parasite under report 

resembles the small form of trypanosomes described by 

Mathis & Leger (1910, 1911) and is identified as Trypanosoma 

clariae Montel(19051. The only difference is that the 

large forms ( Trypanosoma clariae var magma) were not found 

in the present study,as described by these authors. 

Diagnosis 

Family Trypanosomatidae Doflein,1901; emend 
Grobben^l905. 
Single nucleus and a k ine top las t ; 
flagelliom a r i s ing from base of k ine to ­
p l a s t . 

Genus. Trypanosoma Gruby^l843. 

Kinetoplast pos t e r io r to nucleus; 
flagell\3m forming outer margin of 
undulating membrane along an te r io r end. 

Specific characters 
pa ra s i t e in the present study measuring 
27 .5/urn - 37.5/um X 1.1/urn - 2pm i n c l ­
uding free flagellxjm. Cytoplasm con ta i ­
ning volut in granules; k ine top las t t e r ­
minal ; nucleus oval , sub-cen t ra l . 

The present pa ra s i t e i s referred t o 
as Trypanosoma c l a r i a e Montel(1905) 

Host. CIarias batrachus(Linnaeus) 

Si te of infect ion . Blood plasma. 

Local i ty : Chakdah,Nadia,West Bengal, Ind ia . 



Trypanosoma in Pishes 

Parasite 

No.2. 

Trypanosoma mukasai Hoare 

( F i g s . 1' - 12) 

1932, Trypanosoma mukasai Hoare, parasitology, 24 : il 

210 ; Baker, 196©, Parasitology,. 50 r 515. 

1997. Trypanosoma choudhuryi Mandal, Acta Protozool., 

15 : 1. 

Occurrence 

The parasite was found in peripheral blood smears 

of Tilapia mossambica (PetersX collected from Bongaon, 24-

Parganas,.West Bengal, India. 

Morphology 

Trypomastigotes showed a single morphological type 

in blood plasma. These (Figs.1-12) were small and slender 

with bluntly pointed extremities. Cytoplasm was light 

purple and contained a fev/ volutin granules and vacuoles. 

Nucleus was oval, sub-central and stained purple in colour:-. 

It lay towards the anterior part. A karyosome was not found. 

Kinetoplast was small,sub-terminal,dot-like and deep purple 

in colour. Flagelltim arose from base of kinetoplast forming 

an undulating membrane with 2 - 3 folds. Free part of flagellvim 

was short at the anterior tip. 

Dividing forms of these trypomastigotes were not: 

seen except for one individual (Fig. 12) where the cell body 

contained nuclei but the kinetoplast remained undivided. 
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PXGURES* 1 - 1 2 . Camera lucida drawings of Trypanosoma mukasai 

Hbare(1932),showing trypomastigote forms. 

FIG. 12. Dividing form of trypcMnastigote showing two nuclei. 
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Dimensions 

Morphometric measurements ( in micrometers, /am) 

of; thirty trypomastigote focms of Trypanosoma mukasai Hbare, 

1932 were given in table 1, 

TABLE 1 

Range Average 

Total length including free flagellxim. 18.9 - 24.1' 21.4 

Length of cell body. 14.3 - 18.8 16.2 

Width of cell body. 1.2 - 2.2 1.5 

Posterior end to posterior kinetoplast. ,01 - .5 .2 

Anterior kinetoplast to postterior nucleus. 5.5-7.9 7 

Anterior nucleus to anterior end. 4.4 - 8,8 5,8 

Length of free flagellum. 4.4-5.8 5.1 

Length of nucleus. 1.7- 2.4 1.9 

Width of nucleus. ,6-1.2 1 

Length of kinetoplast. ,7-1.1 .9 

Width of kinetoplast. ,2 - ,6 .3 

Nuclear index ( posterior end to centre of 
nucleus / centre of nucleus to anterior end. 1.1- 1.35 1.3 

Kinetoplastic index (posterior end to centre of 

nucleus * / centre of kinetoplast to centre 

ofnucleus). 1.02 - 1.12 1.04 
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Discussion 

Trypanosomes have been recorded in differ­

ent species of Tilapia from Africa and India. Wenyon (190^) 

described an unnamed species of Trypanosoma in Tilapia zilli 

of the Nile river in Sudan. Leg^r &" Ldger (1914) found 

trypanosomes in Tilapia lata from the river Niger in the then 

French West Africa but assigned no specific name to the parasite, 

These authors believed that the trypanosomes were identical 

with those described by Wenyon(1909) from Tilapia zilli. 

After a lapse of many years,Dias (1955) described three species 

of trypanosomes viz./ Trypanosoma napolesi/ Trypanosoma rebeloi 

( in which were included the trypanosomes described by Wenyon, 

1908 in Tilapia zilli) and Trypanosoma serranoi (in which were 

included the trypanosomes which Neave,1906 reported from 

Synodontis schall) from Tilapia mossambica in Mozambiique. 

Baker(1960) reviewed the trypanosomes-

of African fresh water fishes and considered Dias's three 

species as variants of a single species and regarded them as 

synonyms of Trypanosoma mukasai Hoare(1932). Baker (1960) 

also reported the occurrence of Trypanosoma mukasai Hoare(1932) 

from Tilapia nilotica, Tilapia esculenta, Tilapia variabilis 

and Tilapia leucosticta of George and '/ictoria lakes of East 

Africa. Mandal(1977) described Trypanosoma choudhuryi in 

Tilapia mossambica collected from Champhahati, 24-Parganas, 

West Bengal/India. 



34 

The present parasite under discussion 

is identified as Trypanosoma mukasai Hoare(1932) as redescribed 

by Baker(1960) from different species of Tilapia on the basis 

of the morphological characters described above, 

Trypanosoma choudhuryi Mandal(1977) resembles 

very much the small forms of Trypanosoma mukasai Hoare(1932) 

in its morphology and dimensions. Therefore,Trypanosoma 

choudhuryi Mandal(1977) and the present parasite are both, 

identified as Trypanosoma mukasai Hbare(1932). The 

only difference is that the large forms were not found in the 

present study nor were these reported in Trypanosoma choudhuryi 

Mandal(1977). 

A comparative study on the measurements of 

these trypanosomes;is given in table 2: which reveals that 

differences in dimensions, which almost overlap each other,are 

minor in nature and not sufficient for considering Trypanosoma 

choudhuryi Mandal (1977) and the present parasite as valid 

species distinct from Trypanosoma mukasai Hoare(1932) 
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TABLE 2 

Comparative measurements( in micromete rs , /um) of Trypanosoma mukasai 

Hbare (1932)'/Trypanosoma choudhuryi Mandal(1977) and t h e p r e s e n t p a r a s i t e . 

Trypanosoma 

mukasai Ho are 

(1932) as d e s -

Trypanosoma 

choudhuryi 

Mandal(1977) 

The present 

parasite. 

cribed by Baker (1960) 

TL. 

BL. 

BW. 

FP. 

PK. 

NL. 

NW, 

KN.. 

NA., 

KL. 

KW. 

Range 
Small forms 
22 - 35 

16 - 27 

1 - 2 . 7 

5 - 1 2 

0 - 2 

1.7-3.5 

.75-1.7 

5 - 1 7 

4.5-11.5 

.25-1.5 

. 2 5 - 1 

Range 
Large forms 
4 5 - 6 2 

33 - 54 

2 - 6 

7 - 1 7 

. 5 - 2 

3 - 5.5 

1.5 - 5.7 

14 - 29 

13 - 19 

.5 - 1.5 

. 5 - 1 

Range 

23 - 37.8 

16.5-25.3 

1.5-1.8 

6.5 - 12.5 

.8 - 2.5 

3.5 -5.2 

1 - 2.5 

5.5-9.5 

4.5-8.5 

1 - 1.5 

1 - 1.05 

Range 

18.9 -24.1 

14.3-18.8 

1.2 -2.2 

4.4- 8.2 

.01-.5 

1.7-2.4 

. .6-1.2 

5.5-7.9 

4.4-8.2 

.7 - 1.1 

.2 - .6 

Abbreviations: 

TL= total length of the body including free flagellum; BL==-length 

of cell body excluding free flagellxm; BW =• width of the cell body; 

FP —length of free flagellxom; PK =- the distance from posterior: 

end to kinetoplast; NL==length of nucleus; Hlf =width of nucleus; 

KN ^anterior kinetoplast to nucleus; NA =^nterior nucleus to 

anterior end; KL —length of kinetoplast; KW=width of kinetoplast. 
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Diagnosis 

Family Trypanosomatidae D o f l e i n , 1 9 0 1 ; emend 

C3robben,1905. 

S ing le nucleus and a k i n e t o p l a s t ; 

f l age l lum a r i s i n g from base of k i n e t o ­

p l a s t . 

Genus Trypanosoma Gruby,1843. 

K i n e t o p l a s t p o s t e r i o r t o n u c l e u s ; 

flagellijm forming o u t e r margin of undu­

l a t i n g membrane ex tending along a n t e r i o r 

end. 

Spec i f i c c h a r a c t e r s 

Measuring 18.9/am - 24.1 yum X 1.2/um -

2.2/um in t o t a l l eng th i n c l u d i n g f ree 

f l age l lum; k i n e t o p l a s t s u b - t e c m i n a l ; 

nucleus towards a n t e r i o r p a r t of body;. 

The p r e s e n t p a r a s i t e i s r e f e r r e d t o 

^s Trypanosoma mukasai Hoare(1932) . 

Hos t . T i l a p i a mossambica (Pe te r s ) 

S i t e of i n f e c t i o n . Blood plasma. 

L o c a l i t y : Bongaon,24-parganas,West B e n g a l , I n d i a . 
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Tr;7,P̂ "oso"̂ a ^'^ Fishes 

Parasite No.3. 

Trypanosoma n . sp. (aj' 

( Pigs, 1 - 5 ) 

Occurrence 

The parasite was encountered in peripheral blood 

smears of Eepldocephalus guntea (Hamilton) collected from 

Bongaon, 24 -Parganas,West Bengal,India. 

Morphology 

Trypomastigotes were only found in blood plasma 

which showed a single morphological type. These v/ere 

elongate, slender (Figs. 1 ~ 4) or broad ( Fig.5), The 

posterior end is narrowly pointed while the anterior tip 

is bluntly pointed. Cytoplasm was homogeneous,non-granular 

and contained a few vacuoles. Xt stained light blue in colour. 

Nucleus was either oval (Figs. 1 - 4) or sub-spherical and 

pink in colour. A karyosome was not observed, Kinetoplast 

lay almost at the posterior end (Figs.l - 4). or away from the 

posterior part of the cell body{Fig. 5). * Flagellum arose 

near kinetoplast and trailed anteriorly along undulating 

membrane forming 4 - 8 folds. Free part of flagellum was 

present at the anterior tip. 

•Kinetoplast was conical (Figs. 1 - 4) or dot-like (Fig.5) 

and stained deep purple in colour. 
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FIGURES. 1 - 5 . Camera lucida drawings of Trypanosoma 

n.sp, (a). 

Pigs, 1 -4. Slender trypomastigote forms. 

Pig. 5. Broad trypomastigote form. 
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Dimensions 

Measurements ( in micrometers//um) of twenty trypomas-

tigotes of Trypanosoma n.sp. {a) were given in table 1. 

TABLE 1 

Total length including free flagelltun. 

Length of cell body. 

Width of cell body. 

posterior end to posterior kinetoplast. 

interior kinetoplast to pHiterior nucleus. 

Anterior nucleus to anterior end. 

Length of free .flagellum. 

Length of nucleus. 

Width of nucleus. 

Length of kinetoplast. 

Width of kinetoplast. 

Nuclear index ( posterior end to centre of 

nucleus / nucleus to anterior end). .93 -i.©Z i.Oi 

Kinetoplastic index ( posterior end to centre 

of nucleus / centre of kinetoplast to centre 

of nucleus). J.(1B-1.21 1.14 

Range 
38 - 50 

28 - 41 

2.2 - 3.4 

, 8 - 3 

10.5-15.4 

12.8 -19 

7 - 10 

1.5 - 3.3 

-J- • ^ •" -^ • -D 

.5 - 1.1 

.4 - .6 

Average 
43.5 

38 

2.7 

1.5 

13 

15 

8.5 

2.2 

1.6 

.8 

.4 
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Discussion 

Parasite under discussion possesses an 

undulating membrane and a poateriorr: kinetoplast.. So it has been 

placed under genus Trypanosoma. Sinha (1980) reported Trypanosoma 

sp, from Lepidocephalus gxintea collected at Bongaon, 24-Pairaganas, 

West Bengal, India, The same parasite is;- described here from the 

same host fish and considered a new species^ on the"basis of the 

morphological characters described above. 

The problem of new speciation remains 

complicated for the trypanosomes from fishes as also pointed out 

earlier by various investigators ( Baker, 1960; Becker, 1967,1970,1977; 

Joshi,1978,1982; Mandal,1979), Recently Frees et al.,(1978,1979) 

and Grogl et al.,(1980) considered species specificity and varying 

morphometric characteristics:to create new speciation. 

25 species of Trypanosoma have been recor­

ded so far from Indian fresh water fishes. Among the knov/n mono-

fOrphic forms,Trypanosoma n.sp, (̂) resembles to some extent Trypano­

soma ophicephali Pearse (1933);, Trypanosoma punctati Hasan &" Qasim, 

(1962),Trypanosoma elongatus Raychaudhuri & Misra(197 3) and Trypano­

soma qadril Narasimhamurti &:Saratchandra(1980) due to: body confi­

guration but differs in the following morphometric measunssnents 

and in host range given belov/ (measurements in micrometers, /am). 

Trypanosoma 

o p h i c e p h a l i 

1 . 33.6 

2 . 7.7 

3 . 5.2 
Host 

Channa 

s t r i a t u s 

L o c a l i t y 

(s i ami 
T h a i l a n d . 

f i t in o t h e r 

Trypanosoma 

pxonctati 

34 

14.6 

2 . 7 

Channa 
pxinctatus 

Hyderabad 
I n d i a . 

Trypanosoma 

e longa tus 

4 3 - 44,5 

17 - 18.5 

6 - 6 . 5 

Channa 

punc ta tus 

C a l c u t t a 
I n d i a , 

Thus, Tr^pi 

Trypanosoma 

q a d r i i 

20 - 32 

5 - 1 4 
2.5 - 4 

Trypanosoma : 

n . sp (_a) 

28 - 41 

7 - 1 0 

1.5 - 3.3 

C l a r i a s I iepidocenhalus 

ba t r achus guntea 

y i s a k h a p a t h -
nam, I n d i a . 

anosoma n . s p . 

Bongaon 
I n d i a . 

(a.) does n o t 

known st:)ecies,,and can no t be cons ide red as i d e n t i c a l . 

i\bbreviations. 1.=- Body length; 2. length of free flagellum 

3. Length of nucleus. 
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Diagnosis 

Family Trypanosomatidae Doflein/19D1; emend 
Grobben,1905 

Single nucleus and a k ine top la s t ; 

flagellum a r i s ing from base of k ine top l ­

a s t . 

Genus, Trypanosoma Gruby,1843 

Kinetoplast pos t e r io r to nucleus; 

flagellijm forming outer margin of 

undulating membrane extending along 

an te r io r end. 

Specific characters 

Trypanastigotes measuring 38 Am 

- 50 /um X 2,2 Ami - 3,4 /am in t o t a l 

length including free flaqell^um* 

Cytoplasm non-granular; nucleus oval 

or spher ica l ; k ine top las t terminal or 

subterminal; undulating membrane forming 

4 - 8 fo lds . 

For the present the pa ra s i t e i s refer red 

to as Trypanosoma n , s p , ( a ) 

Host, Lepidocephalus guntea (Hamilton) 

Si te of in fec t ion . Blood plasma. 

Locality:Bbngaon,24-Parganas, West Bengal,India, 
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Trypanosoma in P i shes 

P a r a s i t e No.4 . 

Trypanosoma c a n c i l i Mandal 

( F i g s , r - 4 ) 

1978. Trypanosoma c a n c i l i Mandal, itogew. P a r a s i t o l , , 19 :: 158, 

Occurrence 

The parasite was found in peripheral blood smears 

of Xenentodon cancila (Hamilton) collected from Bongaon,24-

Parganas,West Bengal/ India. 

Morphology 

Trypomastigotes were only present in blood plasma 

and showed a single morphological type. These (Pigs.1-4) 

were long, slender, elongate and both the extremities were 

pointed. Cytoplasm was basophilic and contained volutin 

granules. Nucleus was oval,sub-central and light pink in 

colour. No karyosome was observed. Kinetoplast was sub-

terminal, small and stained deep purple, Flagellum emerged 

from the base of kinetoplast forming an undulating membrane 

with 1 - 2 folds. Free part of flagellum was present at 

the anterior tip. 



FIGURES. 1 - 4 . Camera lucida drawings of Trypanosoma 

cancili Mandal(1978) showing trypomastigote forms. 
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DTMENSICNS 

Measurements (in micrometers/ /am) of thirty 

trypomastigotes;of Trypanosoma cancili Mandal/1978 were given 

in the following table 1. 

TABLE r 

Total length including free flagellum. 

Lengthh of cell body. 

Width of cell body. 

Posterior: end to posterior kinetoplast. 

Anterior kinetoplast to pwterior nucleus. 

Anterior nucleus to anterior end. 

Length of free flagellum. 

Length of nucleus. 

Width of nucleus. 

Length of kinetoplast. 

Width of kinetoplast. 

Nuclear: index (posterior end to centre of 

nucleus / centre of nucleus to anterior end>>l.or -1.08 1.04 

Kinetoplastic index ( posterior end to centre 

of nucleus,/ centre of kinetoplast to centre 
of nucleus). 1.04 --rlfog ,1'07 

Range 

30 - 37 

26 - 33 

1.8-2.7 

.4 - .7 

10 - 14 

9.5 - 14.5 

4.4 - 6.8 

1.6 - 3.2 

r.2 - 1.7 

.8 - l-.l 

.4 - ;6 

Average 

33.3 

28.4 

2.2 

.5 

11.8 

12.4 

4.8 

2.6 

1.5 

.9 

.5 
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Discussion 

The : - parasite is placed under 

the genus Trypanosoma on account of an undulating membrane and 

a posterior kinetoplast, 

Mandal(1978) described Trypanosoma cancili 

from Xenentodon cancila collected at Raidighi,24-Parganas/West 

Bengal^ India. Parasite under discussion is also reported 

from the same host and is identified as Trypanosoma cancili 

Mandal (1978)' on the basis of the following characters. 

Parasite is monomorphic,slender and atten­

uated at both ends. Cytoplasm is strongly basophilic and con­

tained vacuoles. Nucleus is ovoid and almost central, kineto-

plast is oval and stains deep purple. Free part of flagellum 

is present. 

However, the following differences are 

also noted which are given in the following table 2 (measurements 

in micrometers, /um). 

TAI3LE 2 

Trypanosoma cancili Present parasite, 

Mandal (1978) Range 
Range 

Total length. 27-40.3 30-37 

Length of cell body. 18.5-28.5 26-33 

Width of cell body. _ - 1.8-2.7 

Length of free flagellum. 8.5 -11,8 4.4 - 6.8 

Length of nucleus. 2.5-3.5 1.6-3.2 

Width of nucleus. 1.3-2.8 1.2-1.7 
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Posterior end to kinetoplast. 1 - 2.5: 1.2-1.8 

Kinetoplast to posterior nucleus. 8.5 - 10.5 10 - 14 

Anterior nucleus to anterior end. 7.5 - 10.5 9.5 -14.5 

Host locality. Raidighi,24-Parganas, Bongaon,24-Parga-

West Bengal. nas,West Bengal, 

Above differences are minor in nature 

and not sufficient for considering the present parasite as new 

one. However, the range of dimensions of Trypanosoma cancili 

is amended in this study and shown in table 3. 

Therefore, the parasite under report 

is identified and described as Trypanosoma cancili Mandal,1978 

svibject to the above amendment. 

TABLE 3 
Range 

Total length including free flagellum, 27 - 40.3 

Length of cell body. 18.5-33 

Width of cell body. 1.8-2.7 

Length of free flagellum. 4.4-11.8 

Length of nucleus. 1.6-3.5 

Width of nucleus. 1.2 - 2.8 

Posterior end to kinetoplast. 1 - 2.5 

Kinetoplast to posterior nucleus. 8.5 - 14 

Nucleus to anterior end. 7,5 - 14.5 

Nuclear index. 1.01- 1.08 

Kinetoplastic index, 1,06- 1,(15.', 
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Diagnosis 

Family Trypanosomatidae Doflein,190I; emend 

Grobben,1905. 

Single nucleus and a kinetoplast; 

flagellum arising from base of kineto­

plast. 

Genus Trypanosoma Gruby^1843. 

Kinetoplast posterior to nucleus; 

flagellum forming outer margin of undu­

lating membrane extending along anterior 

end. 

Specific characters 

Trypomastigotes exhibiting a single morp­

hological type ; 30 - 37/um X 1.8 -2.7/urn 

in total length; kinetoplast sub-terminal; 

nucleus sub-central; cytoplasm basophilic; 

The present parasite is referred to as 

Trypanosoma cancili Mandal (1978). 

Host. Xenentodon canci la (Hamilton) 

Si te of in fec t ion . Blood plasma. 

Locali ty : Bongaon, 24-Parganas,West Bengal ,India. 
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Trypanosoma in P i shes 

P a r a s i t e No .5 , 

Trypanosoma gachu l i Misra,C3iandra Si Choudhury 

( P i g s . 1 - 4 ) 

1973. Trypanosoma gachuii Misra,Chandra & Choudhury, 

Arch. Protistenk./ 115 i 18. 

Occurrence 

The parasite was found in peripheral blood smears 

of Channa gachua (Hamilton) collected from Baruipur, 24-

Parganas, West Bengal, India. 

Morphology 

Trypomastigotes were only found in peripheral blood 

plasma and showed a single morphological type. These (Pigs. 

1 - 4). were slender with an anterior blunt end. Cytoplasm 

was homogeneous,non-granular and light blue in colour. 

Nucleus was elongate or oval and pink in colour. Nb kary-

osome was observed. Kinetoplast was terminal,small,oval 

and stained deep purple. Flagellum emerged near kinetoplast 

and trailed anteriorly along the border of undulating membrane 

forming 1 - 2 folds. Free part of flagellum was present at 

the anterior tip. 
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Dimensions 

Measurements ( in micrometers. Am ) of thirty 

trypomastigote forms of Trypanosoma gachuii Misra,Chandra & 

Choudhury, 1973 were given in table 1, 

TABLE 1 

Range Average 

Total length including free flagelliom. 24.5 - 29 26.5 

Length of cell body. 16,5 - 18 16.5 

Width of cell body. 1-1.4 1.2 

posterior end to posterior Icinetoplast. ,1 - .5 .2 

Anterior kinetoplast to posterior nucleus. 6 - 8 7 

Anterior nucleus to anterior end. 5-7,5 6 

Length of free flagellxom. 7 - 9.5 8.4 

Length of nucleus, 1.6 - 2 1.8 

Width of nucleus. .5 - .8 .6 

Length of kinetoplast, .6 - .9 .7 

Width of kinetoplast. .4 - .6 .5 

Nuclear index (posterior end to centre of 
nucleus / centre of nucleus to anterior end). 1^.2- 1.3 1.2 

Kinetoplastic index ( posterior end to centre of 

nucleus • / centre of kinetoplast to centre of 

nucleusX. 1.06 -1.1 1.07 
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Discuss ion 

Severa l s p e c i e s of trypanosomes have been 

desc r ibed from t h e Family Ophiocepha l idae . Lingard(1904) 

r e p o r t e d fo r the f i r s t t ime t h e occurrence of a Trypanospma s p , 

from Chann.a (= Ophiocephalus) s t r i a t u s of Pune. He d id no t 

g ive any measurements and d e s c r i p t i o n of t h e p a r a s i t e . Wenyon 

(1909);found a trypanosome in Channa obscurus of the r i v e r F i l e 

from Sudan. Mathis & L^g6r(1911) a l s o r e p o r t e d Trypanosoma 

sp» in Channa macula tus of Tonkin. * Af te r a l apse of many 

y e a r s , Qadri(1951) found a trypanosome in Channa s t r i a t u s 

c o l l e c t e d from Hyderabad, todhra P r a d e s h , I n d i a and l a t e r named 

as Trypanosoma s t r i a t i in 1955. Hasan & Qasim(1962), Raychau-

dhury & Misra(1973) and Narasimhamurthi & Sar tchandra(1980) 

d e s c r i b e d Tiypanosoma p u n c t a t i , Trypanosoma e longa tus and 

Trypanosoma channai from Channa punc ta tus whi le Misra.. ejt a l . , 

(1973), de sc r ibed Trypanosoma gachu i i from Channa gachua 

r e s p e c t i v e l y , . Trypanosoma s p . was a l s o r e p o r t e d from I n d i a 

by Tandon & Joshi (1974) and Joshi (1979) from Channa pvmctatus 

and Joshi (1979) from Channa gachua. None of t h e s e au thors 

gave any d e s c r i p t i o n of t h e p a r a s i t e . 

The p a r a s i t e under r e p o r t 

resembles s h o r t s l e n d e r form of Trypanosoma q a c h u i i Misra ,Chandra 

& Choudhury (197 3) and accord ing ly the trypanosome in t h i s s tudy 

i s i d e n t i f i e d as Trypanosoma q a c h u i i Misra/Chandra& Choudhury(1973 

* Pearse(1933) desc r ibed Trypanosoma o p h i c e p h a l i in Channa 

s t r i a t u s from THotfct"«wict. 
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Short slender form is elongated with pointed extremities. 

Cytoplasm contains a few vacuoles and granules. Nucleus 

is oval and s\ib-central. Kinetoplast is terminal or sub-

terminal. The long slender form of Trypanosoma gachuii 

is not found in the present study. the following differences 

are also noted which are given in table 2 (measurements in 

micrometers, /om), 

TABLE 2 
Trypanosoma gachuii 

Misra,Chandra& Choudhury(1973) 

TL. 

BL. 

3W. 

FP. 

NL. 

HB. 

short slender 

34.4 - 38.9 

23.3 - 26.4 

2.2 - 2.7 

It) - 12.5 

2 - 2.8 

2 - 2.7 

Long slender 

51.1 - 54.4 

38.4 - 44.4 

2.5 - 5.6 

10 - 12.2 

2.2 - 3.3 

2.2 - 3.3 

H^st Locality. Local markets of Calcutta, 

West Bengal,India. 

Present parasite 

24.5 - 29 

16.5-18 

1 - 1.4 

7 - 9.5 

1.6 -2 

.5 - .8 

Baruipur,24-

Pargan as, VJe s t 

Bengal,India. 

Above differences are not sufficient 

for considering the present parasite as new one. Therfore, 

the parasite under report is identified and described as 

Trypanosoma gachuii Misra-, Chandra & Choudhury (1973) 
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Diagnosis 

Family Trypanosomatiaae Doflein,1901;emend 

Grobben,1905. 

Single nucleus and a kinetoplast; 

flagelluin arising from base of j<:inetoplast. 

Genus Trypanosoma Gruby,1843, 

Kinetoplast posterior to nucleus ; 

flagell\im forming outer margin of undul- , 

ating membrane extending along anterior 

end. 

Specific characters 

In t h i s s tudy, the trypomastigotes measuring 

24/um - 29/um X. 1/um - 1.4/urn in t o t a l 

length including free flagelltim; kinetoplas-t 

sub-terminal or teinninal; nucleus elongate 

and sub-central. 

The present parasite is referred to as 

Trypanosoma gachuii Misra,Chandra& Choudhury 

(1973). 

Hess. Channa gachua (Ttemilton) 

Si te of in fec t ion . Blood plasma. 

liOcality : Baruipur, 24-Paraganas,West Bengal, Ind ia . 
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Trypanosoma in Fishes 

Parasite No.6 

Trypanosoma armeti Mandal 

( Figs. 1 - 3) 

1975. Trypanosoma armeti Mandal, Angew. Parasitol., 

16 I 87. 

Occurrence 

The parasite was encountered in peripheral blood 

smears of Mastocembelus armatus(Eacepede) collected from 

Chakdah/Kadia ,West Bengal,India. 

Morphology 

Trypomastigobes were only found in blood plasma. 

These exhibited a single morphological type. These(Figs. 

1 - 3) were long,slender and both the extremities were bluntly 

end. Cytoplasm was light blue in colour and contained 

volutin granules. A few vacuoles were also present. 

Nucleus was oval and stained light pink in colour. A k=>ryo--

some was not observed. Kinetoplast v/as terminal,dot-like 

or conical and stained deep purple. Flagellijm emerged 

near kinetoplast and formed an undulatiinj membrane with 

3 - 5 folds. Free part of flagellum was present at the 

anterior tip. 
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FIGURES. 1 - 3 . Camera lucida drawings of Trypanosoma 

armeti Mandal(1975),showing trypomastigote forms. 
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Dimensions 

Morphoraetric measurements (in micrometers^/um) 

of twenty t rypomas t igo t e forms of Trypanosoma a rmet i Mandal/ 

1975 were given in t a b l e 1 . 

TAP.LE t 

Total length including free flagellum. 

Length of cell body. 

Width of cell body. 

Posterior end to posterior: kinetoplast. 

Anterior kinetoplast to posterior nucleus, 

Anterior nucleus to anterior end. 

Length of free flagellum. 

Length of nucleus. 

Wideh of nucleus. 

Length of kinetoplast. 

Width of kinetoplast. 

Nuclear index (posterior end to centre of 

nucleus,/ centre of nucleus to anterior end). .79 - .84 .82 

Kinetoplastic index ( posterior end to centre 

of nucleus / centre of kinetoplast to 

centre of nucleus);, 1,03 - .1-Ob 1.04 

Range 

32 - 40 

24 - 31 

1.8 - 2.3 

.o£ - .2 

9.5 - 10. 

13 - 14.6 

6.5 - 8.8 

1.4 - 2 

.9 - 1.1 

.7 - 1.1 

.3 - .5 

Average 

35 

27.2 

2 

.1 

,8 10.5 

13.8 

7.3 

1.6 

1 

.8 

.4 
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Discussion 

Mandal(1975) recorded the occurrence of 

two species of Trypanosoma v i z . / Trypanosoma armeti and Tr^nsanosoma 

pancali from Mastocembelus a^rmatus and Mastocembelus pancalus 

c^ollected at Champahati, 24-Parganas,West Bengal, India. 

-Tandon & Chandra (1977) and Joshi(1979) reported Trypanosoma sp. 

in Mastocembelus armatus collected from Lucknow,Uttar Pradesh. 

These authors did not give any adequate description of the parasite. 

The parasite is reported from 

Mas toe embelus armatus and is identified as Trypanosoma armeti 

Mandal(1975) on the basis of the follox̂ ring characters. 

Parasite is long, slender v;ith blunt extremi­

ties . Cytoplasm -.iis granular and contained vacuoles. Nucleus 

is ovoid and does not cover the vfhole v/idth of the body. Kineto-

plastis terminal or sub-terminal. 

The only difference is that the stumpy 

forros vrere not found in the present study. Differences in dimensi** 

ons which almost overlap each other and in host locality noted in 

the following table 2 may be minor in nature and can not be consi­

dered as separate species. Therfore,the parasite under report 

is identified as Trypanosoma armeti Mandal(1975) ( measurements''in 
micrometers. Am). 

TABLE 2 

Trypanosoma a r m e t i P r e s e n t p a r a s i t e 
M a n d a l ( l 9 7 5 ) 

Stumpy S l e n d e r 

Total length 

including free 

flagellum. 48 - 50 53 - 57 32 - 40 
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Length of the cell body. 38 - 40 42 - 45 24-31 

Width of the cell body. 4 - 5.5 5:- i.5 1.8 -2.3 

Ijength of free flagellum. 10 - 11 11-12 6.5-8.8 

Length of nucleus, 4 - 5 5-5.5 1.4-2 

Width of nucleus. 3-3.5 2 T 2 . 5 .9-1.1 

Length of kinetoplast, 1-1.5 .79 - t; .7-1.1 
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Diagnosis 

Family TrypaEiosomatidae Doflein,1901; 

emend Grobben,r905. 

Single nucleus and a kinetoplast; 

flagellian arising from base of 

kinetoplast. 

Genus- Trypanosoma Gruby,1843. 

Kinetoplast posterior to nucleus; 

flagellum forming outer margin of 

undulating membrane extending along 

anterior end. 

Specific characters 

Trypomastigotes measuring 32;Lim -

40 /uiTi X 1.8 /um - 2.3 yum in total 

length including free flagellum. 

Cytoplasm containing volutin 

granules, kinetoplast terminal, 

nucleus sub-central. 

The present parasite is referred 

to as Trypanosoma armeti Mandal,1975. 

Host. Mastocembelus armatus (Lacepede) 

Site of infection. Blood plasma. 

Locality:; " Chakdah, iradia,West Bengal,India. 
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Trypanosoma in Pishes 

Parasite No.7 

Trypanosoma p a n c a l i Mandal 

( F i g s . 1 - 3 ) 

1975. Trypanosoma pancali Mandal/ Anqew. Parasitol., 

16 :: 87. 

Occurrence 

The parasite was found in peripheral blood smears 

of Mastocembelus pancalus (H&milton) collected from Baruipur, 

24-Parganas,West Bengal,India. 

Morphology 

Trypomastigotes were only present in blood plasma 

and exhibited a single morphological type. These(Figs.1 

- 3) were slender ,elogate and attenuated at both ends. 

Cytoplasm was alveolar, blue in colour: and contained volu­

tin granules. Nucleus was oval,sub-central and light pink 

in colour. A karyosome was not found. Kinetoplast was 

small,round or conical,terminal and stained deep Durple. 

Flagellum origiriated near kinetoplast forming an undulating 

membrane with 3 - 7 folds. Free part of flagellum was 

present at the anterior tip. 



.5 Aim 

FIGURES, 1 - 3 . Camera lucida drawings of Trypanosoma 

pancali Mandal(1975),showing trypomastlgote forms. 
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nimensions 

Morphometric measurements ( in micrometers / Aun ) 

of t h i r t y t rypomas t igo te forms of Trypanosoma p a n c a l i Mandal/1975 

were given in t a b l e 1 . 

TiffiLE 1 

Range Average 

Total length including free flagellum. 24,5 - 32,5 27,2 

Length of cell body. 19,5 - 25.5 21.7 

Width of cell body, 1.2 - 2.3 1.6 

posterior end to posterior: kinetoplast. .01 - -^Sf :'.D3 

itoterior kinetoplast to posterior nucleus. 7.5 - 10.5 8.8 

-anterior: nucleus to anterior end. 8 - It,5 9.5 

Iiength of free flagellum, 4.5-7.8 5.7 

Length of nucleus. 1.2-1.6 1' 

Width of nucleus, ,6-1,1 ,7 

Iiength of kinetoplast. ,4 - ,7 ,5 

Width of kinetoplast. .3 - .5 ,3 

Nuclear index ( posterior end to centre of 

nucleus / centre of nucleus to anterior end), .97 - V.l 1 

Kinetoplastic index ( posterior end to centre 

of } nucleusf / centre of kinetoplast to centre 

of nucleus). i.04 -1,08 /.OS 
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D i s c u s s i o n 

•.. P a r a s i t e u n d e r r e p o r t i s p l a c e d 

i n t h e genus Trypanosoma on a c c o u n t o f an u n d u l a t i n g membrane 

and a p o s t e r i o r k i n e t o p l a s t , 

Mandal (1975) d e s c r i b e d a d i m o r p h i c ( 

Trypanosoma a r m e t i ) and a raonomorphic(Trypanosoma p a n c a l i ) 

t r ypanosome from Mas tocembe lus a r m a t u s and Mas tocembe lus p a n c a l u s 

c o l l e c t e d a t Charapaha t i , 2 4 - P a r g a n a s , W e s t B e n g a l / I n d i a ^ j r e s p e c t i v e l y . 

The p r e s e n t p a r a s i t e i s a l s o r e p o r t e d from Mas tocembe lus p a n c a l u s 

and i s i d e n t i f i e d a s Trypanosoma p a n c a l i Manda l (1975) on t h e b a s i s 

of t h e fo l lov7ing c h a r a c t e r s . 

P a r a s i t e i s s l e n d e r , e l o n g a t e and a t t e n u a t e d 

a t b o t h e n d s . Cy top lasm c o n t a i n s v o l u t i n g r a n u l e s . N u c l e u s i s 

e i t h e r o v a l o r s a u s a g e - s h a p e d and o c c u p i e s a l m o s t t h e e n t i r e 

w i d t h of t h e b o d y . K i n e t o p l a s t i s t e r m i n a l o r s i i b - t e r m i n a l . 

u n d u l a t i n g membrane forms 3-7 f o l d s . 

H o w e v e r , t h e f o l l o w i n g d i f f e r e n c e s a r e a l s o 

n o t e d which a r e g i v e n i n t a b l e 2 . (measurements i n micrometers//UTn) 

TABLE 2 

Trypanosoma Present parasite 

cancili Mandal (1975) 

Total length including free 

flagellum, 35 - 40 24.5 -32.5 

Length of body. 22-25 19.5-25.3 

Length of free flagellum. 13-14 4.5-7.8 

Host locality. Champahati,24-Parganas. Baruipur,24-
Parganas. 

Above differences are minor in nature and 
not sufficient for considering the present parasite as new one. 

Therefore, the parasite under report is identified and described 

^s Trypanosoma pancali Mandal (1975) . 
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Diagnosis 

Family Trypanosomatidae D o f l e i n , 1 9 0 1 ; 

emend Grobben, 1905. 

S ingle nuc leus and a k i n e t o p l a s t ; 

f lage l lum a r i s i n g from base of 

k i n e t o p l a s t . 

Genus Trypanosoma Grtiby,1843. 

K i n e t o p l a s t p o s t e r i o r t o n u c l e u s ; 

flagellxjm forming o u t e r margin of 

u n d u l a t i n g membrane ex tend ing along 

a n t e r i o r end . 

Spec i f i c c h a r a c t e r s 

Monomorphic; measuring 24.5 Aim -

S^'S/om X 1.2 /om - 2 .B /om w i th a f ree 

f lagell tmi ( 4.5/um - 7^'8/um); cytoplasm 

a l v e o l a r c o n t a i n i n g v o l u t i n g r anu le s 

and few v a c u o l e s . Nucleus o v a l , 

s u b - c e n t r a l , k i n e t o p l a s t t e r m i n a l . 

The p r e s e n t p a r a s i t e i s r e f e r r e d t o 

as Trypanosoma p a n c a l i Mandal ,1975. 

Hos t . Mastoceiabelus panca lus (Hamilton) 

S i t e of i n f e c t i o n . Blood plasma. 

L o c a l i t y : Baru ipur ,24-Parganas ,West B e n g a l , I n d i a . 
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Trypanosoma in Anura 

P a r a s i t e No,8 . 

Trypanosoma rotatoriiom (Mayer) 

(FIGS. 1 - 7) 

184 3 , aiaoeba r o t a t o r i a Mayer, 'SDicilegitom observationiim 

anatomicarum de organo e l e c t r i c o in RalJ._s a n e l i c t r i c i s 

e t de Haematozois ' /Bonnae; Chaussat^1850,Pes hematozo-

a i r e s (Ph.D. T h e s i s , P a r i s ) , 

1885. Trypanosoma ranarum Danilewslvy,Biol . Z b l . , 5 : 529; 1889, 

La p a r a s i t o l o g i c comparee du Sang 1. Nouvelles r e c h e r c h -

e s Sur l e s p a r a s i t e s du sang des Oiseaux ,Kharkoff ,Par t im, 

1885, Trypanosoma rananim Danilev7s]cy,Ibid,; 1889, I b i d . 

1885, Trypanosoma sangu in i s Dan i l ewsky , Ib id . ; 1889, I b i d , 

^^^^* Tryoanosoma snagu in i s ranarum Shalashnikov,Arhh. Vet , 

Hauk.S. P e t e r b u r g . , 1 : 6 5 , 

1889, Trypanomonodes ranarum De.nilw,';s]<y, La p a r a s i t o l o g i e 

compare'e du sang 1, Nouvel les r echerches Sur l e s 

p a r a s i t e s du sang des Oiseaux ,Kharkof f ,Par t im. 

1889, Trypanosoma cos_tatum Danilewsky. I b i d , 

1889. Trypanosoma costatum ranarum Dani l ewsky , Ib id , 

1901, Trypanosoma ro t a to r i um Laveran &,Mesnil, C . r . g e a n c , S o c , 

B i o l , P a r i s , 5_3 : 678; Wenyon, 1926, Protozoology Vol, l^. , 

590; Puja t i , .1953, Doriana, 1 : 1 ; Ray, 1979a,ProcflOd 

N a t l , C o n g . P a r a s i t o l . , p . l 3 ; 1 9 7 9 b , ' s t u d i e s on the Haemato-
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2oa of Indian Amphibians,Ph.D. T h e s i s , C a l . U n i v . , ; 1980, 

I n d i a n . J . Parasitology,^, _3̂  ( s u p p l ) , : 8 7 ; Ray & Choudhury, 

19feO,Proc.Sym. Host as an e n v i r o n m e n t , Z . S . I . , p . 9 2 ; 1981, 

P roc .S th In t .Cong . Pfcotozool . ,p .308; S inha ,1981 , P roc . 6 8 t h . 

Ind . 3 c i . Cong. ,p .305 Ro.y ft choucih> r̂>, 1-̂ 63, Z£«!. S i ^ . ^ [2^>^^ .^^^^ r^ 
8, p. I. 

1907. Tjrypanosoma loricatum Dutton,Todd & Tobey, Ann .trop.Med. 

Paras it. ,1^ : 287, Part im. 

1908. Trypanosoma sp. Patton, A Rep.King.Inst.Prev.Med.Guindy 

(1907), 1_ : 3; Berestnef f, 190'3, Arch.Protistenk., 2: 34; Scott, 

1926,Proc.Zool.Soc.London,1 : 231; 1927, Proc. zool.Soc. 

London,2. : 173; Wenyon,1926,protozoology,Vol.l,p.5e8. 

1908. Tr^^panosoma hylae Franca,Archs R. Inst.Bact., 2; 271,Partiin. 

1911fei. Tri^^panosoma borreli' Mathis S, Leger, C. r. Se anc. Soc. Biol., 

70 : 956,Partim. 

Occurrence 

The parasite was encountered in peripheral blood 

smears of Bufo melanostictus Schneider a common toad,collected 

from Manipur, India. 

Morphology 

Trypomastigote forms of parasite were found in 

blood plasma. These exhibited four morphological t^rpes. 

Type. I. 

These (Pigs. 1 - 2 ) may be described as thin 

slender with a long free flagellum. These were thin,narrow, 

slender,and both the extremities were pointed . 
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Posterior part of cell body stained deep blue and anterior: 

part took light blue. Cytoplasm was homogeneous and less 

vacuolated. Nucleus was circular and situated towards 

posterior part of cell body and stained pink in colour.* 

A karyosome v/as not observed. Kinetoplast was small, 

round ,deep purple in colour and adhered behind the nucleus, 

Flagellum rose from the base of kinetoplast and formed 

well-developed undulating membrane with 4 - 6 folds. 

Free part of flagellum was long. 

Type. II. 

This may be regarded as broad slender 

form (Fig. 3),. It was long,broader^ slender and both the 

extremities were pointed. Cytoplasm was homogeneous/ 

basophilic and non-granular. Nucleus I'ras round, light 

purole in colour, and was ver̂ '- close to kinetoplast. 

A karyosome was not found. Kinetoplast was dot-like 

deep pink in colour and situated away from posterior 

part. FlagelluTi rose from base of kinetoplast and 

formed an undulating membrane v/ith 5 - 7 folds. Free 

part of flagellurn was present. 
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Type. III. 

These were regarded as leaf-like forms 

(Figs. 4-6). These v/ere v/ith a broad posterior end and a 

narrov/ pointed anterior end. Cytoplasm was basophilic and • 

in some individuals (Figs.5 - 6) several pellicular striations 

of myonemes v/ere present. Nucleus was round/light purple 

in colour and adhered to kinetoplast. A karyosome v/as not 

present. Kinetoplast v/as dot-like, deep punole in colour: 

and situated away from posterior part of cell body. Flagellum 

emerged from base of kinetoplast and formed undulating membrane 

v/ith 7 - 8 folds. Free part of flagellum was present. 

Type. TV. 

This, was described as round form (F ig .7) , 

I t :. ;, was round or oval in shape. Cytoplasm xiras homogeneous, 

non-granular,non-vacuolated and s tained l i g h t bl\xe in colour . 

Nucleus was ova l , sub-cent ra l and l i g h t pink in colour . A 

Karyosome was not found. Kinetoplast was smal l ,conica l , 

deep purple and lying av/ay from pos t e r i o r t i p . Flagellxim 

rose from base of Icinetoplast forming i r r e g u l a r undulating 

membrane v/ith one or tvro fo ld s . Free pa r t of flagellum v/as 

p resen t . 
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FIGURES. 1 - 7, Camera lucida drawings of Trypanosoma 
II I 1 ^ II I Pii I' i n 

rotatorium Otayer,1843). 

Figs. 1 - 2 . Thin slender trypomastigote forms. 

Fig". 3. Bi-oad slender trypcwnastigote form. 

Pigs. 4 - 6 . Leaf-like trypomastigote forms. 

Figs, 5 - 6. showing myonemes. 

Fig. 7. Round form of trypomastigote form. 
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Measurements (in micrometers/jm). of Trypanosoma rotatopium (Mayer^ 

1843) . 

Tyoe, I. Thin slender forms. 

Total length of body including free 

flaqell\jm. 

Range. 

45 - 58 

23 - 36 

2.5- 5 

Average. 

51.8 

34 

4 

Ijongth of cell body. 

Width of cell body. 

Length from posterior extremity to 

posterior border of kinetoplast. 5-9.8 7.7 

Length.from anterior border of 

kinetoplast to posterior nucleus. .1 - .4 .2 

Length from anterior border of nucleus 

to anterior extremity. 

Length;-, of free flagellimi. 

Length of nucleus. 

Width of nucleus. 

Length of kinetoplast. 

Width of kinetoplast. 

Nuclear Index ( posterior end to centre 

of nucleus/centre of nucleus to anterior: . .AA 

extremity). 

K i n e t o p l a s t i c Index C p o s t e r i o r end t o 

c e n t r e of nuc leus j?feentre of k i n e t o p l a s t 

t o c e n t r e of nuc leus) ^ - 7.^ 
7' 5 — v'-^ 

16 - 25 

16.S - 22.8 

1 - 1.6 

.8 - 1.4 

.4 - .9 

.4 - .8 

20.7 

20 

1.2 

.9 

.6 

.5 
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Measurements ( in micrometers/ ,/um) of Trypanosoma rotatorium 

(Mayer, 184 3) 
Type. II. Broad slender form. 

Total length of body including free flagellum, 62.4 

Length of cell body. 49.2 

Width of cell body. 6.6 

Posterior extremity to posterior kinetoplast. 11.4 

Anterior kinetoplast to posterior nucleus. .2 

itotsrior nucleus to anterior extremity. 36 

Length of free flagellum. 12.2 

Length of nucleus. 1.2 

Width of nucleus. 1.2 

Length of kinetoplast, ,4 

Width of kinetODlast. .4 

Nuclear Index ( posterior end to centre of 

nucleus / centre of nucleus to anterior .-^A 

extremity. ). 

Kinetoplastic Index ( posterior end to centre of 

nucleus > / centre of kinetoplast to centre of 
12-8 

nucleus. 
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Measurements (in micrometers,Xim) of Trypanosoma rotatori iam 

(Mayer, 1843) . 
Type. Ill, Leaf-like forms. 

^___™- Average, 

Total length of body including free 

flagellum. 45 t 49.5 47 

Length of cell body. 37 - 40 38 

Width of cell body. 14 - 17 15.5 

Posterior extremity to posterior kinetoplast. 6.8-7.8 6.9 

Anterior kinetoplast to posterior nucleus, 1.2-1.6 1.3 

Anterior nucleus to anterior extremity. 29-33 31 

Length of free flagellum, 7-9.5 8 

Length of nucleus. .9-1.4 1,1 

Width of nucleus. .8-1.3 I 

Length:' of kinetoplast.. .2 - .4 .3 

Width of kinetoplast. ,1 - .3 .2 
Nuclear Index ( posterior end to centre of 

nucleus / centre of nucleus to anterior "27 - '3i 

•extremity. 

Kinetoplastic Index ( posterior end too 

centre of nucleus ̂ / centre of kinetoplast 

to centre of nucleus). 4*2 ~ 5'05̂  

29 

•̂5 
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Hfeasurements ( in micrometers, Ann) of Trypanosoma rotatorium 

(Mayer, 1843) . 

Type, IV, Round form. 

Total length of body including free flagellum. 32.4 

Length of cell body. 22.8 

Width of cell body. 15.6 

Posterior extremity to posterior kinetoplast. 6 

Anterior 1-cinetoplast to posterior nucleus. .36 

Anterior nucleus to anterior extremity. 11.6̂  

Length of free flagelliam, 9,6 

Length of nucleus.. 2.5 

Width of nucleus. 1.6 

Length of Icinetoplast. .4 

Width of kinetoplast. ,2 

Nu3:lear Index ( posterior end to centre of 

nucleus / centre of nucleus to anterior extremity). '62 

Kinetoplastic Index ( posterior end to centre of 

nucleus^ / centre of kinetoplast to centre of 

nucleus). 
^ ' A 
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Dlsonssion 

The present parasite is placed under genus 

Trypanosoma on account of undulating membrane and a posterior-

kinetoplast. Parasite has been described as Tr'].T3anosoma 

rotatorium (Mayer/1843) because of the following characters. 

Parasite is polymorphic/showing four morpho­

logical types viz./ thin slender /broad slender,leaf-like 

and round forms. Poor stainabilty of nucleus is a most 

characteristic feature of Trypanosoma rotatorium is also 

noticed v/hich was reported earlier by many vrorkers ( Dutton/ 

et al./1907 7 \ : Balfour/1908; Stevenson/1911; 

Macfie/1914 ; Mohammed & Mansour /1959i). 

Morphological variation due to polymorphism 

in rotatorium from different species of anuran hosts is also 

pointed out by Fantham,- et al., 1942 and Mohammed & Mansour/1959*^ 

Therefore/the parasite under report is 

identified as Trypanosoma rotatorium (Mayer/1843). 

Diagnosis 

Family, Trypanosomatidae Doflein/1901;emend 

Grobben/1905, 

Single nucleus and a k ine top la s t ; 
flaqellvim a r i s ing from base of 
k i n e t o p l a s t . 
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Genus. Trypanosoma Gruby,1843. 

Polymorphic; kinetoiolast posterior to 

nucleus; flagellima forming undulating 

.membrane, 

Specific characters. 

Trypomastigotes exhibiting four morpholo­

gical types. Type, I. Thin slender forms 

measuring 45 Aim - 58 /um X 2.5 /urn - 5 /um. 

Type. II, Broad slender form measuring 62.4 

/um X 6.6 /umia 

Type. III. Leaf-like forms measuring 45 Aim 

- 49.5 yum X 14 /um - 17 /um . 

T̂ '-pe. IV. Round form measuring 32.4/um X 

15 .6 /um. 

In all trypomastiqote forms nucleus stains 

poorly. 

The present parasite is referred to as 

Trypanosoma rotatorium (Mayer,1843) 

Host. Bufo melanostictus Schneider 

Site of infection. Peripheral blood. 

Loc ality : Man ipur ,In di a. 
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Trypanosoma in CheIonia 

Parasite No.9. 

Trypanosoma vittatae Robertson 

(FIGS. 1 - 8 ) 

1'908. Trypanosoma vittatae Robertson, Spolia. Zeylan.,5 : 

178 ; 1909, Q.Jj.microse.3ci.^53 :665, 

Occurrence 

The parasite v;as found in peripheral blood smears 

of Lissemys punctatus (Bonnaterre) a mud-turtle,collected 

from Bongaon,24-Parganas,West Bengal,India. 

Morphology 

In blood plasma,trypomastigotes exhibited three 

morphological types. 

Type. I. 

These may be regarded as thin 

slender forms (Pigs. 1 - 3 ) . These were slender,elongate 

and curved. interior tip was pointed while posterior tip 

was either pointed or blunt. Cytoplasm was basophilic and 

contained a few vacuoles. Nucleus was sub-central,oval or. 

': 1. circular,light pink in colour and lying towards posterior 

part of body. A kairyosome was sometimes present (Fig.2). 

Kinetoplast was small,dot-like,deep purple and located 

terminally or sub-terminally. Flagellum rose from base 

of kinetoplast and formed an undulatinq membrane with 3 -5 

folds. Free part of flagellum was present at the anterior 
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tip. In one case, a trypomastigote (Fig.3) was fo\ind 

to contain two nuclei and a single kinetoplast. 

Type. II. 

These were described as intermediate 

forms (Figs. 4 - 5 ) . These were larger than the thin formŝ ^ 

having a slender elongate body. Both the extremities 

were pointed. Cytoplasm was homogeneous,basophilic 

and contained a few vacuoles. Nucleus was oval and 

light purple in colour:'and lay posteriorly. Karyosomes-

were sometimes present (Fig.5). Kinetoplast was small, 

dot-like,sub-terminal and deep purple in colour. 

Plagellum emerged from near the kinetoplast forming an 

undulating membrane with 6 - 10 folds. Free part of 

flagellum was present at the anterior tip. 

Type. III. 

These should be regarded as broad 

slender form (Figs .5-8) . These were- large ,s lender , 

elongate and v/ith pointed ex t remi t i e s . Cytoplasm 

was homogeneous, basophilic:, and contained a few vacuoles . 

Nucleus was sub - sphe r i ca l , sub -cen t r a l , l i gh t purple in 

colour and lay pos te r io r pa r t of c e l l body. A karyosome 

was sometimes present (F ig .5) . Kinetoplast v/as small, 

j^aiiikK dot-3il<e, sub-terminal and deep piirole in colour . 

Plagellum emerged from base of k ine top las t and formed 
undulating membrane v/ith 6 -10 fo lds . Free flagellijm was 
also present a t the an te r io r t i p . 
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C /urn- 5 Aim 

FIGURES. 1 - 8'. Camera lucicl.a drawings of Trypanosoma 

yittatae Robertson ('1958) . 

Figs. 1 - 3 . Thin slender trypomastigote forms. 

Fig, 3. Slender trypomastigote showing two nuclei, 

Figs. 4 - 5 . Intermediate forms of trypomastigotes. 

Figs. 6 - 8. Broad slender trypomastigote forms. 
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Measurements ( in micrometers , Aun) of Tn/panosoma v i t t a t a e 

Rober t son ,1908 . 

Type. I, Thin slender forms. 

Range. 

23.9 - 30.6 

17.4 - 23 

1.4 - 6.2 

Average. 

27.4 

19 

3 . 1 

Total length of body including free 

fl age Hum. 

Length of cell body. 

Width of cell body. 

Posterior extremity to posterior 

kinetoplast. .05 - .8 .4 

interior Icinetoplast to posterior 

nucleus. 1.4-2.5 2.1 

Anterior nucleus to anterior extremity. 11.5 - 20 14.5 

Length of free flagellum. 6-12.6 8.4 

Length of nucleus. 1.6-3 2.2 

Width of nucleus. 1.2-2.1 1.6 

Length of kinetoplast, ,4-1,1 .7 

Width of kinetoplast, ,2 - ,5 .3 

Nuclear Index ( posterior end to centre 

of nucleus / centre of nucleus to anterior .OT 
. ^ '21 - '2-8 ^' 

extremity). *" 

Kinetoplastic Index ( posterior end to 

centre of ?! nucleus - / centre of kinetoplast 

to centre of nucleus). i ' D ^ ) - ^'^ 

Movement of Parasite 

In citrate solution,parasites shovfed 

wriggling movement. 
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Measurements ( in micrometersv™\) of Trypanosoma vittatae 

Robertson,1908. 

Type. II. Intermediate forms. 

Range. Averagg:, 

Total length of body including 

free flagellum. 35-42 38.9 

Length of cell body. 23-33 28.1 

Width of cell body. 2.4-3,5 2.6 

Posterior extremity tooposterior 

kinetoplast, .01-3.4 1.8 

Anterior kinetoplast to posterior 

nucleus. 1.2 --2.4 1.4 

Anterior nucleus to anterior extremity. 18 - 23.5 21 

Length of free flagellum. 8-12 10.4 

Length of nucleus. 1.4-2.9 1.6 

Width of nucleus. 1.4-2 1.5 

Length of kinetoplast. .4 -.7 .5 

Width of kinetODlast. ,3 - .5 .4 

Nuclear Indeix (posterior end to centre 

of nucleus / centre of nucleus to anterior 
•12- -32 '2 

extremity. 

Kinetoplastic Index ( posterior end. to 

centre of nucleus / centre of kinetoplast 

to centre of nucleus). 1-09- 1'9 '̂̂  

Movement of parasite 

In citrate solution,parasites showed 

wriggling movement. 
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Measurements (in micrometers. Aim) of Trypanosoma vittatae 

Robertson,1908. 

Type. III.. Broad slender forms. 

Range. Average. 

Total length of body including free 

flagellum. 54 - 70.8 60.3 

Length of cell body. 37 - 44.5 41.1 

Width of cell body. 2.2-6 3.3 

Posterior extremity to posterior 
kinetoplast. 3.8-6.6 5.2 

Anterior kinetoplast to posterior 

nucleus. 2.6-4.8 4 

Anterior nucleus, to anterior extremity. 24.9 -31.5 27.8 

Length of free flagellum. 12.4 - 23.4 18 

Length of nucleus. 1.1-3.5 2.4 

Width of'nucleus. 1-2.1 1.7 

Length of kinetoplast. .7-1.3 1 

Width of kinetoplast. .2 - .5 .3 

Nuclear Index ( posterior end to centre of nucleus 
/ centre of nucleus to anterior extremity). '2 9-- '-43 '̂ ^ 

Kinetoplastic Index ( posterior end to centre of 

nucleus / centre of kinetoplast to centre of 

nucleus.). Z- ol - I'l ^ 

Movement of parasite 

In c i t r a t e so lu t ion , pa ra s i t e s shov/ed 

v/riggling movement. 
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Discussion 

Parasite under discussion belongs to genus 

Tr^/panosoma on account of an undulating membrane and a posterior 

kinetoplast and has been identified as Trinoanosoma vittatae 

Robertson,1908 on the basis of the following characters. 

Parasite is polymorphic, shov/ing three 

distinct morphological types viz., small,intermediate and large 

forms. These also come close to the m.easurements as described 

by Robertson. However,the following differences are also 

noted with the present parasite. 

For example,myonemes of large forms are not 

present and divisional staqes are only encountered in small forms 

as in the present case. 

Differences noted above are minor in nature 

and not sufficient for consid-sring the present parasite as new 

one. Hence,parasite under report is identified as Trypanosoma 

vittatae. 

This is the first record of Tr^npanosoma 

vittatae from a host other than Emyda vittata . 

Diagnosis 

Family. Trypanosomatidaee Doflein,1901;emend 

Grobben,1905. 

Single nucleus and a kinetoplast; 

flagellum arising from base of kinetoplast 
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Genus- Trypanosoma Gruby^1843. 

Pol;̂ miorphic ; kinetoplast posterior 

to nucleus; flagellum forming undula­

ting membrane. 

Specific Characters. 

Trypomastigotes exhibiting three morph­

ological types. Type. I. Thin slender 

foriTis measuring 23.9/um - 30.6/um X 1.4 

Aim - 6.2/um including free flagellum. 

Type. II. Intermediate forms measuring 

35 /um - 42 /um X 2.4 /ura - 3.5 /um inclu­

ding free flagellum. 

T\-p.e. III. Broad slender forms measuring 

54/Jim - 70.8/um X 2.2/um - 6/um including 

free flagellum. 

The present parasite is referred to as 

Trypanosoma vittatae Robertson,1908. 

Hdst. Lissemys punctatus (Bonnaterre) 

S i te of in fec t ion . Peripheral blood plasma. 

Locali ty : Bongaon,24-Parganas,West Bengal,India. 
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C. K. S I N H A and A. K. M A N D A L 

Trypanosoma enhydris sp. n. from a Fresh Water Snake 
Enhydris enhydris (Schneider) 

Synopsis. The description of a new species of Trypanosome, Trypano-
somo enhydris sp. n. (TrypanosomaUdae) from a fresh water snake, En­
hydris enhydris collected from West Bengal, India is incorporated in the 
paper. Its affinities with the known species of the genus and differen­
ces to consider it as new species are also incorporated. 

This is the first instalment of the series deals with the haemoflagel-
lates of some Indian reptiles. It includes the description of a new species 
f>i trypanosome from a fresh water snake Enhydris enhydris (Schneider). 
The snakes were captured from Chakdah, Nadia, West Bengal, India du­
ring the month of March to Jxme 1975, and brought to the laboratory for 
examination. Out of the 50 snakes examined 30 were found positive for 
trjrpanosome. Blood films were obtained by clipping the tail and stained 
with Giemsa's, Leishman's stain and Wright stain. Tissues fixed in Bouins 
Duboscq brasil's fluid for studying endogenous stage. No tisstie phase is 
seen in the preparation. However, observation to note down the tissue 
phase, intermediate vector along with some cross transmission experiments 
are being carried out in th^ laboratory. The results of which will be pub­
lished in due course. Drawings were made with the help of a camera 
lucida with the uniform magnification 1600 X. Measurements were made 
from camera lucida drawing along a line drawn from the anterior to the 
posterior end through the middle of the parasite. Estimated parasitemia 
2-5 trypanosomes per cubic mm of blood films. The slides will be 
deposited to the National collection of the Zoological Survey of India. 

Description 
Trypanosoma enhydris sp. n. 

Holotype: Z. S. I. Registration No 1835 
Type Host: Enhydris enhydris (Schneider) 
Type Locality: Chakdah, Nadia, West Bengal, India. 
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The trypanosoma is poljonorphic. Three distinct forms viz. small with 
free flageUum of considerable length, intermediate with a lor^ free fla-
geUum and a large form with a short flageUum are seen in the peripher­
al blood. Some undergoing division along with the epimastigote forms 
have also been encountered. 

In the citrate solution, they were found sluggish and sometimes form 
a knot. Measurements of the organism are given in Table 1. 

Table 1 

Measurements of Trypanosoma enhydris sp. n. (in microns) 

Fonn 

Length from posterior end to the kincto-
plast 

Length from kinetoplast to the nucleus 
Length of the nucleus 
Length from nucleus to anterior end of 

body 
Length of the free fiagellum 
Length of the kinetoplast 
Width of the kinetoplast 
Width of cell body 

Small 

8.5 (7.5-9)* 
2.15 (2-3.5) 

1.75(1.50-2.50) 

15 (14-16.5) 
13 (12-14) 

0.86 (0.5-1) 
0.45(0.40-0.86) 

2 (1.5-2.4) 

Intermediate 

16 (15.5-17.5) 
2.5 (2-3) 
2 (2-2.5) 

18.5 (17-19.5) 
15 (14.5-17.5) 
0.85 (55-1.5) 
0.65 (55-0.86) 

5 (4-5.5) 

Large 

39 (38-49) 
1.5 (1-2) 
6(5-7) 

60 (55-62) 
10 (9-11) 
1.5 (1-2) 

0.40(0.40-0.42) 
27 (24-30) 

* Mean and range (in parantheses). 

Small form 

Slender, elongated and sharply pointed at both ends (Fig. 1). "nieir 
niHnber varies from 5 to l" in the films. Cytoplasm homogenous with 
scattered small vacuoles. It is deeply stained with Giemsa and more to­
wards the border opposite to undulating membrane. Cytoplasm towards 
periphery stains faintly and become almost without any stain at iiie post­
erior extremity. No myonemes or granular arrangements are found on the 
cytoplasm. 

Nucleus exhibits a round or oval shape situated almost at the middle. 
The chromatin granules are arranged towards the distinct nuclear mem­
brane sometimes leaving a decided gap at the centre. 

Kinetoplast almost subspherical situated slightly posterior to the nu­
cleus and appeared as a black dot with a halo around, hardly conical 
form with deep stain is noticed in the preparation. 

FlageUum originates from the base of the kinetoplast, trails anteriorly 
bordering the undulating membrane and extends beyond the body as free 
flageUum. 
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Figc. 1-6. Trypanosoma enhydris sp. n. 1 — Small form, 2 — Intermediate form, 
3 — Large form of T. enhydris in peripheral blood, 4 — Epimastigote form of 
T. enhydtis in the peripheral blood> 5 — Trypanosome (divisional stage) with two 
nuclei and two kinetoplast, 6 — Two daughter individual after division. (Figs. 1, 

2, 4, 5 are in one, and Figs 3, 6 in other magnification) 
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The undulating membrane is conspicuous with three or four folds and 
stains light red with Giemsa. The body margin bordering the undulating 
membrane is evenly curved and does not follow the undulations of the 
membrane. y 

Intermediate form 

This form (Fig. 2) resembles the small one morphologically but varies 
in size (Table 1) and the number of folds ui the undulating membrane. 
The folds touch the body five or six times. They are in great abundance 
in the peripheral blood approximately 15-20 in each film. 

Large form 

They are few in number sometimes about 3 to 5 in one film; heavily 
stained body with a narrow undiilating membrane and a short free fla-
gellum (Fig. 3). 

Cytoplasm coarse, vacuolated and takes a deep stain. Nucleus oval, 
stains very light with faintly granular chromatin materials. 

Kinetoplast adheres to the nucleus and stains deeply. The folds of the 
imdulating membrane waved 12 to 14 times bordered by the thick fla-
gellum with a short free portion at the anterior end. 

In addition to these, some epimastigote forms (Fig. 4) are also encount­
ered in the peripheral blood where a dark blue kinetoplast is located at 
the anterior end very close to the nucleus. This form measures about 
23j (inii to 27 fim (mean 25 (xm) by 3.5 ^nx to 4.5 |.im (mean 4 iim) with 
a free flagellimi 9 (i to 10 jim in length. Moreover, some divisional stages 
with two kinetoplasts and two nuclei almost divided with their cytoplasm 
(Fig. 5) have been found in the peripheral blood along with some daiight-
er trypanosomes (Fig. 6). 

Diagnosis of Trypanosoma enhydris sp. n. 

The described haemoflageUate is polymorphic; small, intermediate and 
large; measuring 40 [xm by 2 [im, 54 fim by 5 (xm, and 116 um by 27 [xm 
respectively in total length including the free flagellum. 

Cytoplasm homogeneous with few vacuoles and without any volutin 
granules. Kinetoplast always away from posterior end, nucleus sub-cen­
tral and situated at the middle of the cytoplasm; undulating membrane 
distinct, prominently bordered by the thick flagelliim with considerable 
free end. The body cytoplasm does not participate in forming the folds 
of undulations. 
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D i s c u s s i o n 

W a l l i k e r (1965) reviewed the r<8ptilian trypanosomes and listed 
fifteen snake trypanosomes of which three were reported as Trypanoso­
ma sp. 

The species under report resembles Trypanosoma primetti Mathis et 
Legger, 1909 (Host: Torpidonotus=Natrix piscator) due to body configurat­
ion and shape, but the former is polymorphic and the latter is dimorphic. 

Moreover, the total length of the polymorphic forms including the free 
flagellum, measure about 40 ]xm by 2 ^m, 54 jim by 5 ycm, and 116 ixm by 
27 um, of the species encountered; whereas in Trypanosoma primetti the 
dimorphic forms measure 57 ^m by 7 um and 105 î m by 14 [xm. 

Another species of trypanosome from Natrix piscator was reported in 
Pakistani Science congress by H a q and M o h i u d d i n (1956), without 
giving any detail account. So the specimen dealt herewith could not be 
possible to compare with that species. However, efforts were made to 
inoculate the present trjrpanosome to Natrix piscator in the laboratory 
but were unsuccessful. Simultaneously the present trypanosome was ino^ 
culated to infection free Enhydris enhi/dris, the natural host and found 

* to be positive after 3 to 5 days. 
These experiments led us to conclude that the present trypanosome is 

, quite different from those of the species occurring in Natrix piscator. In 
addition, the present species does not approaches any other known try­
panosomes hence it is described as new and designated as Trypanosoma 
enhydris sp. n. The specific name of the parasite was given after the 
specific name of the host. 
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RfiSUMfi 

L'article s'agit de la description d'une nouvelle espfece, Trypanosoma enhydris 
(Trypanosomatidae), recueillie d'un serpent, Enhydris enhydris (Schneider), qui vit 
dan I'eau douce du Bengale occidental de I'lnde. Son affinite avec les especes con-
nues du genre et ses caracteres tr^s distingu6s sent aussi mentiones. 
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C. K. S I N H A 

Trypanosoma gangetica sp. n. from a Fresh Water Turtle Trionyx 
gangetieus Cuvier 

Synopsis. The paper deals with a new species of monomorphic Trypa­
nosoma, Trypanosoma gangetica sp. n. (Trypanosomatidae) from a soft 
leathered turtle Trionyx gangetieus Cuvier collected from West Bengal, 
India. The morphology of the haemoflagellate has been described and 
it is compared with other known chelonian trypanosomes to consider 
it as new species. 

Trypanosomes have been reported from the peripheral blood of 
different species of chelonians. L a v e r a n and M e s n 11 (1902) describ­
ed Trypanosoma domoniae from the tortoise Damonia reevesii. B u t t o n 
and T o d d (1903) and D u t t o n et al. (1907) noted the presence of 
trypanosomes in different tortoises of Gambia. B o u e t (1909) reported 
Trypanosoma pontyi from a tortoise Stemotherus derhianus of Africa. 
Trypanosoma chelodina was recorded from Chelodina longicollis by 
J o h n s o n (1907) from Australia. W a l l i k e r (1965) reviewed the 
occurrence of reptilian trypanosomes and enlisted twelve chelonian try-
panosome of which two were reported as Trypanosoma sp. In India, 
studies on chelonian trypanosomes have not so far been recorded. 

The turtles Trionyx gangetieus Cuvier, were collected from local 
markets of Bongaon, West Bengal, India In March 1975 with a view to 
study haematozoa. Fifteen tiutles were examined and five were positive 
for a haemoflagellate of the genus Trypanosoma in the circulating blood. 
No ecto-parasitic infestation was noticed. Thin blood films were drawn 
and stained with Giemsa and Leishman stain. Drawings and measure­
ments were made with the aid of camera lucida, along a line drawn 
from posterior to anterior end of the flagellate at the imiform magni­
fication of 1500 X. 

R e s u l t s 

Trypanosoma gangetica sp. n. 

Type Host: Trionyx gangetieus Cuvier 
Type Locality: Bongaon, 24 Parganas, West Bengal, India. 
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Trypanosoma gangeUca sp. n. showed monomorphic form and were 
abxmdant in the blood film. AH the forms were long and slender. This 
form (Fig. 1 1-4) of flagellate is elongated with sharply pointed ends, 
Cytoplasm is homogenous and stains light pink with Giemsa. It contains 
7-10 vacuoles. Nucleus is round or oval in shape. It always lies at the 
nxiddle of the body with a distinct nuclear membrane. Kinetoplast is 
a spherical dot like structure situated away from the pcsterior part of 
the nucleus and takes deep stain with Giemsa and Leishman. Flagellum 
is found to emerge from the kinetoplast and has 6 to 8 attachments 
with the undulating membrane proper and leaves it as a distinct free 
flagellum. A well stretched form exhibits the maximum width of the 

Fig. 1 1-4. Trypanosoma gangetica sp. n. Camera lucida drawmgs. ,^-3—Jf°f 
slender form, note the distinct free flagellum and the vacuoles. 4 —WeU stretched 

condition of the long slender form 
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Table 1 

Measurements of Trypanosoma gangetica sp. n. (in \aa) 

Characters 

Total length of the parasite (including free 
flagellum) 

Length of the cell body 
Breadth of the cell body 
Length of the free flagellum 
Length of the nucleus 
Breadth of the nucleus 
Length of the kinetoplast 
Breadth of the kinetoplast 
Post-kinetoplast distance 
Anterior edge of kinetoplast to 

edge of nucleus 
posterior 

Anterior e d ^ of nudeiis to anterior end 
of cell body 

Range 

53.4-58.0 
33.7-36.7 
1.8- 4.8 

19.2-21.9 
2 . 2 - 2.4 
1.3- 1.8 
0 .6- 0.9 
0 .7- 1.0 
4 . 1 - 4.6 

12.1-14.50 

12.8-14.80 

Mean 

55.7 
34.7 
2.45 

20.9 
2.3 
1.5 
0.8 
0.8 
4.38 

13.55 

13.7 

cell body- (Fig. 
(Table 1). 

1 4 ) . No, divisional phase has been observed so far 

Diagnosis of Trypanosoma gangetica sp. n. 

The described haemoflageUate is monomorphic measuring 55.7 |im 
by 2.45 (un in total length including the free flagellum. Cytoplasm is 
honaogenous having 7-10 vacuoles and without any volutin grantjles. 
Kinetoplast is always away from the posterior part of the nucleus. 
Nucleus is always centrally situated in the cdl body. A prominent 
vmdulating membrane with 7-8 folds. The body cytoplasm does not enter 
inside the fold of it. A long free flagellum measuring 19.2 (im is also 
the characteristic f eatvire of this parasite. 

D i s c u s s i o n 

Trypanosomes appeared to be non-pathogenic to their host. The 
peculiarity of the present species of trypanosome described in the paper 
is that it has a long free flagellum measuring 19.2-21.9 jun and mean 
length being 20.9 |xm. Generally vertebrate trypanosomes reveal more 
than one morphological feature in the peripheral blood. R o b e r t s o n ( i j e « ^ 
1909) discovered Trypanosoma vittatae in the soft tortoise Emyda rnt-

tata which was polymorphic. The parasite under report lacks this 
feature. t/vt«i. by 

Trypanosoma vittatxis was also recorded by R o b e r t s o n (JUi'nKt*^^'^*^^*''*^) 
from a tortoise Lissemys punctata granosa from Ceylon. The parasite 
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was 70 nm long and is different from the present form. The species 
under report draws a close affinity with Trypanosoma chrysemydis 
R o u d a b u s h and C o a t n e y (1937) from Chrysemys belli marginata 
but it differs in many respect. T. chrysemydis measures 46.8-50.0 (im 
by 3.15-4.05 [xm. Moreover, it has got a short free flagellum measuring 
13.05 urn. However, this flagellate differs from all other known chelonian 
trypanosomes. Considering all these aspects the trypanosome from Trio-
nyx gangeticus Cuvier, has been assigned a new species status and 
named Trypanosoma gangetica sp. n. This turtle is recorded for the 
first time as a host for trypanosome. The holotype and paratypes of 
Trypanosoma gangetica sp. n. will be deposited in the national zoological 
collection of Zoological Survey of India, Calcutta in due course. 
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ZUSAMMENFASSUNG 

Trypanosoma gangetica sp. n. wird von einer Siisswasser Schildkrote Trionyx 
gangeticus Cuvier beschrieben. Die Morphologie des Parasiten und seine Bezie-
hungen zu anderen bekannten Arten Wird diskutiert 
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CPiEa<-LIST OF Trypanosoma FOUND IN SGMJE LÔ ĴER 

WmTEBRATSS IN INDIA. 

( * indicates new species described in the thesis) 

( ** indicates Icnoi-m species reported here) 

Family. Trypanosomatidae Doflein,1901;emend 

Grobben^l905. 

Genus, Trypanosoma Gruby,1843. 

Trypanosoma in Fresh vrater fishes. 

r. Trypanosoma sp.. Lingard,1904 

In the blood of Channa striatusy 

collected from Jamuna river,> 

Uttar Pradesh and also from 

Pune,Maharastra, 

Qadri,1951, 

In the blood of same host fish,, 

coSilected from Hyderabad, Andhra 

Pradesh, 

2. Trin̂ anoson̂ a sp. Linqard, 1904. 

In the blood of Puntius 

camaticus,collected from Pune, 

Maharastra. 
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3* Trypanosoma sp. Lingard,1904. 

Xn the blood o£ Ryncobdella aculeata , 

coilected from Ptme/M'aharastra. 

4. Trypanosoma sp. Lingard,1904. 

In the blood of Trichogaster fasciatus , 

collected from Jamuna river,Uttar Pradesh. 

5 .Trypanosoma sp.. Lingard, 1904. 

In the blood of Mystus seenghala , 

collected from Jamuna river,Uttar Pradesh. 

Tandon &-Joshi, 1974; Tandon & Chandra, 1977; 

Joshi,1979. In the blood of the same 

host fish ,collected from Lucknov/,Uttar 

Pradesh, 

6. Trypanosoma sp. Lingard,1904. 

In the blood of Mystus tengara, 

collected from Jamuna river,Uttar Pradesh. 

7. TrA;̂ panospma sp. Tandon & Joshi,1974 ; Joshi', 1979. 

In the blood of Channa punctatus', 

collected from Lucknow,Uttar Pradesh. 

8. Trypanosoma sp. Tandon & Chandra,1977; Jbshi,1979. 

In the blood ;'• of Mastocembelus , 

arTTiatus, collected from Luckhow,Uttar 

Pradesh. 
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5» Trypanosoma sp. Tandon & Joshi,1974/ Tandon & 

Chandra,1977; Joshi,1979. 

In the blood of Clarias batrachus, 

collected from Luckno\'>7,Uttar Pradesh. 

10. Trypanosoma sp. Tandon & Chandra,1977; Joshi,1979. 

In the blood of Cirrhina mrigala , 

collected from Luc>Enovj,Utt*&r: Pradesh. 

11., Trypanosoma sp. Tandon & Chandra, 1977 ; Joshi, 1979. 

In the blood of Wal1ago attu,collected 

from Lucknov/,Uttar Pradesh. 

r2. Trypanosoma sp. Joshi, 1979, 

In the blood of NOtopterus notopterus, 

collected from Lucknow,Uttar Pradesh. 

13. Trypanosoma sp. Joshi, 1979. 

In the blood of Puntius stigma,collected 

from Lucknow,Uttar Pradesh. 

14. Trypanosoma sp. Joshi,1979. 

In the blood of Labeo bata,collected 

from Lucknovr,Uttar Pradesh. 

15. Trypanosoma sp. Joshi,1979. 

In the blood of Mystus aor,collected 

fHOM Lucknow, Uttar Pradesh, 

16. Trypanosoma sp. Joshi,1979. 

In the blood of Channa gachua,collected 

from Lucknov/,Uttar Pradesh. 
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"̂̂ -̂  Trypanosoma s p . Mukherjee & Haldar , 1979. 

In the blood of Nandus; n a n d u s , c o l l e c t e d 

from I<:alyani,Nadia,West Bengal . 

18. Trypanosoma sp. Sinha,1980. 

In the blood of Lepidocephalus g\xnteâ  

collected from Bongaon,24~Parganas,West 

Bengal. 

5̂» Trypanosoma clarlae batrachi de Mello S: Valles,1936. 

In the blood of Clarias batrachus_, collec­

ted from Goa. 

20. Trypanosoma striati Qadri,1955. 

In t h e blood of Channa s t r i a t u s , c o l l e c t e d 

from Hyderabad,Andhra Pradesh , 

2 1 . Trypanosoma b a t r a c h i Qadr i ,1962. ,, 

In the blood of Clarias batrachus^collec-

ted from FIyderabad,Andhra Pradesh. 

22. Trypanosoma danilewski var saccobranchi Qadri,1962. 

In the blood of Hetegopneustes fossilis, 

collected from IiEyderabadjAndhra Pradesh. 

23.. Trypanosoma punctati Hasan & Qasim/1962. 

In the blood of Channa punctafcus/collected 

from Hyderabad,Andhra Pradesh. 

24. Tr-̂ /panosoma elongatus Raychaudhuri &, Misra, 1973, 

In the blood of Channa punctatus,collected 

from local market of Calcutta,West Bengal. 
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** 25. Trypanosoma qachuii Mlshra^Chandra & ChoudhurY,1973. 

In the blood of. Channa gachua,collected 

from local markets of Calcutta,West Bengal. 

Reported here from the same host fish/ 

collected from Baruipur/24-Parganas,West 

Bengal. 

26. Trypanosoma mukundi Raychaudhuri & Misra,1973. 

In the blood of Heteropneustes fossilis, 

collected from local markets of Calcutta, 

West Bengal. 

27. Trypanosoma vittati Tandon & Joshi,197 3. 

In the blood of Mystus vittatus,collected 

from Calcutta,West Bengal. 

28.Trypanosoma maguri' Tandon £ Joshi,1973. 

In the blood of CIarias batrachus,collec-

ted from Calcutta,West Bengal. 

29.. Trypanosoma baiqulensis Pandey & Pandey, 1974'. 

In the blood of Cirrhina reba and 

Osteobrama cotio^collected from Nainital, 

Uttar Pradesh. 

**30. Trypanosoma armeti Mandal,1975. 

In the blood of Mastocembelus armatus:̂  

collected from Champahati,24-Parganas, 

West Bengal. 

Reported here from the same host fish, 

collected from Chakdah,Kfadia,West Bengal. 
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**31, Trypanosoma pancali Mandal/1975 

In the blood of Mastocembelus pancalus^ 

collected from Champahati,24-Parqanas, 

West Bengal.. 

Reported from the same host fish,collected 

from Baruipur,24-Parqanas,West Bengal. 

32. Tr^njanosoma mrigali Joshi, 1976 

In the blood of Cirrhina mriqale,collected 

from Gomati river ,IJUcknow,Uttar Pradesh, 

33.:. Tr^n^anosoma seenghala Joshi, 1976. 

In the blood of Mystus seenghala,collected 

from Gomoti river,Lucknov/^Uttar Pradesh. 

** ^̂ •' Trypanosoma cancili' Mandal,1978. 

In the blood of Xenentodon cancila,collected 

from Raidighi,24-Parganas,West Bengal. 

Reported from the same host fish,collected 

from Bongaon,24-Parganas,West Bengal, 

35. Trypanosoma anatoasi Mandal,1978. 

In the blood of Anabas testudineus,collected 

from Canning/.24-Parganas,West Bengal, 

36. Trypanosoma batai Joshi,1978. 

In the blood of Labeo bata,collected from 

Gomati river and Chinhat Lake,Lucknow, 
1 

Tlttar Pradesh,. 
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37. Trypanosoma stlqmai Joshi,1978. 

In the blood of Barbus stigma/ collected 

from Gomati river and Chinhat Lalce,Lucknow, 

Uttar Pradesh, 

38. Trypanosoma b e n q a l e n s i s Mandal,1980 

In the blood of Mystus bleekeriycollected 

from Canning,24-Parganas,West Bengal, 

39.. Trypanosoma tandoni f4andal, 1980. 

In: the blood of Wallaqo attu,collected 

from Champahati,24-Parganas>West Bengal, 

40. Trypanosoma channai Naraslmhamurti Si Saratchandra, 1980, 

In the blood of Channa punctatus,collected 

from Visakhapathnam and Srikakulum, 

Andhra,Pradesh, 

41.Trypanosoma qadrli Naraslmhamurti Si Saratchandra, 1980, 

In the blood of Clarias batrachus, 

collected from Visakhapathnam and Srika-

kulum,Andhra Pradesh. 

42. Trypanosoma trichoqasteri Gupta & Jairajpuri,1981. 

In the blood of Trichogaster fasciata, 

collected from Aligarh,Uttar Pradesh. 

43.Trypanosoma aori Joshi,1982. 

in the blood of Mystus aor,collected 

from Gomoti river,Lucknow,Uttar Pradesh. 
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44. Trypanosoma rupicoli Joshi,1983. 

In the blood of Hemacheilus rupicola 

collected from Kosi river near Kosi 

station,Uttar Pradesh. 

**45. Trypanosoma clariae Montel,1905. 

In the blood of Glarias batrachus/colle-

cted from Chakdah,Nadia,West Bengal. 

**46. Trs^panosoma mul< as ai Ho are ,1932. 

In the blood of Tilapia mossambica,colle-. 

cted from Bongaon,24-ParganaS/West Bengal, 

*47. Trypanosoma n.sp.(a) 

In the blood of Lepidocephalus guntea, 

collected from Bongaon,24-Parganas, 

West Bengal, 

Trypanosoma in Anura 

1. Tjrypanosoma sp. Donovan (cited by Wenyon, 1926). 

In the blood of Bufo melanostictus> 

Locality not stated. 

2. Trypanosoma sp. Donovan (cited by Vfenyon, 1926) 

In the blood of Rana hexadactyla. 

Locality not stated. 
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3. Trypanosoma sp. Berestneff,1903. 

In the blood of Rana tigrina,collected 

from Boinbay^Maharastra. 

'^* Trypanosoma sp, Berestneff, 1903. 

In the blood of Rana limnocharis:,collected 

from Bombay,Maharastra. 

5, Trypanosoma sp. Patton,1908 (Cited by Wenyon,1926) 

In the blood of Rana hexadactyla. 

Locality not. stated. 

6, Trypanosoma sp.̂  Scott, 1926 &,: 1927. 

In the blood of Rana tigrina. 

Locality not stated. 

T. Trypanosoma rotatorium (Mayer,1843) Berestneff,1903; 

Efetton,19e8, ; Scott,1926,1927;Ray,1979a,b; 

Ray &,. Handi,1978,In the blood of Rana Ilmnocharis,collected 

from different parts of India. 

-' • Trypanosoma rotaterium (Mayer, 184 3) Wenyon,1925; Ray,1979 

a,b,1980; Sinha,1981. In the blood of 

Bufo melanostictus,collected from some 

parts of India. Berestneff,1903;Patton,1908; 

Scott,1925,1927;Pujati,1953; Ray,1979 a,b,1980 ; Ray & 

Choudhury,1980,1981,1983. In the blood of Rana tigrina, 

collected from different parts of India. 

Pujati,1953; Ray,1979 a ,b,1980. 

In the blood of Rana cyanophlyctis, 

collected from some parts of India. 
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Ray, 1979 a,b,1980.. 

In the blood of Bufo stomaticus,Rhacophorus 

maculatus and Rhacophorus malabaricus ,collected 

from different parts of West Bengal and other states. 

8... Trypanosoma loricattjm (Mayer, 1843) Ray, 1979b, 1980. 

In the blood of Rana limnocharls,collected from 

Balitha and Bishnupur,Bankura,West Benqal. 

9. Trypanosoma ranarum (Lanlcester,1871) Damayanthi S.Rao,1979. 

In the blood of Rana sp, and Tadpoles;collected 

from Warangal,Andhra Pradesh. 

Ray Si: Choudhury ,1983, 

In the blood of Rana tiqrina,collected from Bankura, 

Vfest Benqal. 

10. Trypanosoma kar̂ ^̂ ozeukton Dutton & Todd, 1903. 

Ray,.1979b, 1980; Ray S-Choudhury, 1983. 

In the blood of Rana hexadactyla,collected from 

Salikona,,Hooghly,West Bengal. 

ir. Trypanosoma Inopinatiau Serqent & Sergent, 1904. 

Pat ton,1908;Ray & Choudhury/1983. 

In the blood of Rana h e x a d a c t y l a , c o l l e c t e d from 

South India^and Bankura,West Bengal . 

Pa t t on ,1908 ; Ray & Choudhury,1983. 

In the blood of Rana t i g r i n a , c o l l e c t e d from South 

Ind i a and Bankura,Vfest Bengal.. 
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12. Trypanosoma c h a t t o n l Mathis & L e g e r , 1 9 1 1 . 

Ray,1979a,b ,1980; Ray & Choudhury,1983, 

In the blood of Bufo me lanos t i c tu s^ 

Bufo s tomat lcus ,Rana limnochards:- , 

Ran a t i q r l n a , Rhacophorus:: macu la tu s , 

Rhacophorus m a l a b a r i c u s , Microhyla 

o rn tL ta , co l l ec ted from Volpoi',Mollem 

and Bondla,Goa. 

13 . . Trypanosoma t a p r o b a n l e a Ray & Choudhury,1983. 

In the blood of Kaloula p u l c h r a 

t a p r o b a n i c a , c o l l e c t e d from S a n t a l d i , 

Puru l ia ,Wes t ^ n g a l . 

14. Trypanosoma ma laba r i ca Ray & Choudhury,1983. 

In the blood of Rana m a l a b a r i c a , 

c o l l e c t e d from Volpoi', Goa. 

15.Trypanosoma systoma Ray & Choudhury,1983. 

In the b lood of Uperodon systoma 

Midnapore, West Bengal . 

Trypanpsoma in CheIonia 

1 . Trypanosoma gange t i ca S inha ,1978 . 

In the blood of Tirionyx gange t i cus 

c o l l e c t e d from Bongaon,24-Parganas, 

West Bengal , 
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**2. Trypanosoma vlttatae Robertson,1908 

In the blood of Llssemys punctatus 

collected from Bongaon,24-Parganas, 

West Bencfal. 

Trypanosoma in Ophidia 

1. Trypanosoma sp. Haq S: Mohiuddin, 1956. 

In the blood of Xenchrophis piscator;-. 

Locality not stated, 

2. Trypanosoma enhydris Sinha & Mandal,1976, 

In the blood of Enhydris enhydris; 

collected from Chakdah, Nadia, 

West Bengal. 


