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ABSTRACT 
 

Schizothorax curvifrons Heckel, Carassius carassius Linnaeus, Cyprinus 

carpio Linnaeus and Triplophysa marmorata (Heckel, 1838) species of 

fishes were captured in Anchar Lake and river Jhelum of Kashmir Himalaya 

during December, 2008 to June, 2009 for parasitological investigation. 

During the analysis haemoflagellates from the genus Trypanosoma were 

recorded in blood smears. Trypanosomes were present in all the species 

except C. carpio. 
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INTRODUCTION 
 

Trypanosomes are haemoflagellates having a single free flagellum at the anterior end 

of the body. The first trypanosome was discovered from the blood of Salmo trutta by 

Valentin (1841). The parasite have been reported from fishes in different parts of the 

globe. e.g. T. mukasai, T. froesi , T. satakei and T. britskii  from Brazil(Lopes et al., 

1991), T. occidentalis from Washington (Becker, 1967), T. magdulenae from Columbia, 

T. acanthobramae and T. neinevana   were recorded from Iraq(Warsi and Fattohy, 

1976). 
 

From Indian, Qadri (1962) reported T. batrachi from Clarias batrachus; T. gachuii from 
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Ophiocephalus gachua (Misra et al., 1973); T. elongatus from Channa punctatus 

(Raychaudhuri and Misra, 1973); T. armeti from Mastacembelus armatus (Mandal 

1975);  T.  trichogasteri  (Gupta  and  Jairajpuri , 1981),  T.  colisi  (Gupta,  1986),  T. 

trichogasteri var. fasciatae (Gupta et al., 1998); T. rohilkhandae (Gupta and Saraswat 

1991) and T. sauli (Gupta et al., 2006) from Channa punctatus. 
 

Most species of trypanosomes in fishes cause pathogenic diseases of considerable 

medical and economic importance. Symptoms of piscine trypanosomiasis range from 

mild anemia associated with low levels of parasitaemia to severe pathological changes 

due to heavy parasite burdens (Islam and Woo, 1991). Leukocytosis, hypoglycemia and 

hypocholesterolemia (Gupta and Jairajpuri, 1983) are frequent outcomes of 

trypanosomiasis. 

Although a great number of parasitological investigations have been conducted on the 

fishes in Kashmir but most of the data pertain to ecto and endo-parasites mainly 

associated with the digestive system (Kaw 1950 and 1951; Fotedar 1958; Fotedar & 

Dhar 1973, 1974, 1977). Therefore, the piscine haemoparasites of fish infected with 

haemoparasites have not been investigated so far. Thus, the present study is aimed to 

report and identify the blood parasites of the genus Trypanosoma parasitizing 

freshwater fishes in Jhelum River and Anchar Lake, Kashmir. 

MATERIALS AND METHODS 
 

The study area was Anchar Lake and River Jhelum, Kashmir. Live fish belonging to four 

taxa namely, Cyprinus carpio Linnaeus, Carassius carassius Linnaeus, Schizothorax 

curvifrons Heckel and Triplophysa marmorata (Heckel, 1838) were collected   from 

River Jhelum (34o04'17''N /74o49'08''E) and Anchar Lake (34o08'48'' N /74o47'22'' E) 

monthly between December, 2008 to June, 2009. On the field, the identification of the 

fish, and the collection of samples were carried out. Blood was collected from 210 live 

fishes from the caudal peduncle and heart as described by Lucky (1977). Part of the 

blood sample was used directly to make smears on grease- free slides for staining. For 
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determining haematology, samples were collected in glass vials containing EDTA as 

anticoagulant at an approximate concentration of 5mg/ml of blood (Blaxhall & Daisley, 

1973). 

Thin blood smears were made from the blood samples collected. The smears were air 

dried and fixed in absolute methanol. Slides were stained with Phosphate buffered 

Geimsa and examined under a microscope using a 100x oil immersion objective. 

Images were taken with the help of a Leica DM LS2 digital camera. Measurements were 

done according to Lom & Dykova (1992). Data were analyzed by using ANOVA and 

Student's T- Test. 
 

RESULTS 
 

In Giemsa-stained blood films, the body of the trypanosome stained deep blue, though 

its free flagellum, arising from the pointed anterior end of the body, was poorly stained. 

The kinetoplast was prominent, lying close to the blunt posterior end of the body (Fig. 

1-3). The rounded nucleus stained pink with Giemsa and lay closer to the anterior end 

of the trypanosome than its posterior extremity. Morphometry and the number of 

fishes analyzed during are shown in Table 1. 

No division stages were seen in the blood smears. Trypanosomes varied in size (Table 2, 

Figs. 1-3). Flagella were generally short and difficult to stain. Three Out of the four fish 

species investigated, i.e., T. marmorata, S. curvifrons and C. carassius were found to be 

infected with the trypanosome with an overall prevalence of 41.6%, 7.6% and 2.32% 

(Table 3), respectively. The trypanosomes (Figs. 1-3) from T. marmorata, S. curvifrons 

and C. carassius confirmed well to the description given for T. mukasai. The body 

length, body width and nuclear length of the trypanosomes described in this work are 

into the range of index quoted by Baker 1960. The nucleus lies forward of the midline 

(see Nuclear index values, Table.2), which supports its identity as T. mukasai. 
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Table 1. Morphometry and the number of fishes analyzed during present study 

 

Fish Number of 
sampled 
fishes 

Length (centimeters) Weight (grams) 

Cyprinus carpio 55 21.73+2.15 190.83+53.99 
Carassius carassius 55 14.39+2.17 58.99+31.85 
Schizothorax curvifrons 60 23.05+3.16 128.05+58.11 
Triplophysa marmorata 40 6.53±1.51 91.5±10.5 

 

Table 2. Measurements of Trypanosoma mukasai (values as Mean + S.D) in µm from 
the fishes of Anchar lake and River Jhelum 
Measurement Length (µm) 
Body length (BL) 36.63+4.35 
Body width (BW) 4.64+0.88 
Nuclear length (NL) 5.12+1.01 
Nuclear width (NW) 3.86+0.5 
Middle of nucleus to anterior extremity  (AN) 14.42+2.62 
Posterior  extremity  to middle of nucleus (PN) 21.71+3.1 
Nuclear index (NI=PN/AN) 1.54+0.34 
Kinetoplast to middle of nucleus (KN) 20.53+3.5 
Kinetoplast Index (KI = PN/KN) 1.12+0.03 
Total length (TL) 47.13± 3.1 
Flagellar  index (FI) 3.4 

 

Table 3. Overall Prevalence of Trypanosoma mukasai in different fishes collected 

from Anchar Lake & River Jhelum 
 

Parasite Fish Water body Prevalence (% ) 
T. mukasai Triplophysa  marmorata 

Carassius  carassius 
Schizothorax  curvifrons 
Cyprinus carpio scapularis 
Cyprinus carpio communis 
Cyprinus carpio scapularis 
Cyprinus carpio communis 

Anchar Lake 
Anchar Lake 
River Jhelum 
Anchar Lake 
Anchar Lake 
River Jhelum 
River Jhelum 

41.6 
2.32 
7.6 
0 
0 
0 
0 
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Where, T stands for Trypanosome 
Fig.1-3:- Typanosoma mukasai in a Giemsa-stained blood film from different 
fishes in River Jhelum and Anchar Lake at 1000X 
1) Triplophysa marmorata; 2) Carassius carassius ; 3) Schizothorax curvifrons 
 
 
 

 

DISCUSSION 
 

The higher infection prevalence of T. mukasai in Triplophysa marmorata when 

compared to other fishes in the same water bodies (Anchar Lake) seems to be 

attributable to the habitat preferences of these fish. Triplophysa marmorata may 

spend a lot of its time near or within vegetation, and this may make it highly exposed to 

infection and reinfection by leech bites. Leeches, once engorged with the blood of the 

host, detach and rest on a protected substrate (under a stone or in plant debris) in the 

water until the next meal (Paperna, 1996). This makes T. marmorata more prone to 

trypanosome infection than other fishes from the same habitat. 

Baker (1960) found two morphological forms of Trypanosoma mukasai small (2244μm 

long) and large (4565μm) in the blood of fish. Baker (1960) commented that nuclear 

position, rather than flagellar length may be important in distinguishing the African 

freshwater fish trypanosomes. The nucleus lies forward of the mid-line consistently in 

the trypanosomes recorded in this study (see NI values, table 2), which support their 

identity as T. mukasai. 
 



Journal of Research & Development, Vol. 13 (2013) ISSN 0972-5407 
 

102 

 

ACKNOWLEDGEMENTS 
 

The authors are grateful to Director of Centre of Research for Development and Head, 

Environmental Science, Kashmir University for providing all the necessary facilities. 

REFERENCES 
 

Baker, J.R. 1960. Trypanosomes and dactylsomes from the blood of freshwater fish in 

East Africa. Parasitol. 5, 515-526. 
 

Becker,  C.D.  1967.  Trypanosoma  occidentalis  sp.  n.  from  Freshwater  Teleosts  in 

Washington State. J. Eukar. Microb. 14, 153-156. 
 

Blaxhall, P.C and Daisley K.W. 1973. Routine haematological methods for Use with fish 

blood. J. Fish Biol. 5, 771-781. 

Fotedar, D.N. 1958. On new Caryophyllacid cestode adenoscolex Oreini gen. en sp. nov. 

from a freshwater fish in Kashmir and a note on the related genera. J. 

Helminthol. 32, 1-16. 

Fotedar, D. N. and Dhar, R.L. 1973. On the species of nematode genus spinitectus 

fourment, 1883 from Oreinus richardsoni a freshwater fish of jammu, India. J. 

Sci. 1, 63-65. 

Fotedar, D.N. and Dhar, R.L. 1974. On a Dactylogyrid trematode Neoallocreadium looss, 

1900 from Schizothorax niger, a freshwater fish in Kashmir, India. Proc. 61ist Sess 

Ind. Sci. Cong. Part III nagpur, p36. 
 

Fotedar, D.N. and Dhar, R.L. 1977. Wide range infections of Neoechinorhynchus 

Hamann, 1892 in the freshwater fishes of J&K. In all India Symp. On Helminthol., 

Srinagar,  36-37. 

Gupta, N. and Jairapuri, D.S., 1981ª. Trypanosoma trichogosteri n.sp. from a freshwater 

teleost, Trichogosteri fasciata. Ind J Parasitol. 5, 35-36. 

Gupta, N. and Jairapuri, D.S., 1983. Trypanosoma batrachi Qadri, 1962 and its effect on 



Journal of Research & Development, Vol. 13 (2013) ISSN 0972-5407 
 

103 

 

the biochemical composition of the blood of Clarias batrachus. Acta Protozool. 

22, 79-85. 
 

Gupta, N. 1986. Trypanosoma colisi sp. n. from a freshwater fish Colisa fasciata Bloch. 

Riv Iber Parasitol. 46,1-6. 
 

Gupta, N. and Saraswat, H. 1991. Trypanosoma rohilkandae n. sp. from a freshwater 

teleost fish Channa (Ophicephalus) punctatus. Him J Environ Zool. 5, 29-33. 

Gupta, N., Saraswat, H. and Gupta, D.K. 1998. A new variety of Trypanosoma 

(Kinetoplastida: trypanosomatidaae) from the blood of Colisa fasciatus and its 

role in inducing haematological changes. J. Parasit. Appl. Anim. Biol. 7, 33-40. 

Gupta, D.K., Gupta, N. and Gangwar, R. 2006. Two new species of Trypanosoma from 

freshwater fish (Heteropnueutes fossilis and Channa punctaus) from Bareilly, 

India. J. Parasitic Dis. 30 , 58-63. 

Heckel,  J.J.  1838.  Fische  aus  Caschmir  gesammelt  und  herausgegeben  von  Carl 

Freiherrn von Hügel, beschrieben von J. J. Heckel. Wien. Annals and Magazine of 

Natural History , 1-112. 
 

Islam, A. K. and Woo, P. T. K. 1991. Trypanosoma danilowskyi in Carassius auratus: the 

nature of the protective immunity in recovered gold fish. J Parasitol. 77: 258- 

262. 
 

Lucky, Z. 1977. Methods for the diagnosis of Fish diseases .Amerno publishing Co., PVT, 

LTD, New Delhi, Bombay, Calcutta and New York. 

Lopes, R.A., Ribeiro, R.D., Satake, T., Nuti-Sobrinho, A., Rissato, E. and Garcia, T.A. 1991. 

Trypanosomes of brazilian fishes vii. Trypanosoma britskii new species the 

sword armored catfish loricaria lentiginosa isbruecker 1979 pisces loricariidae. 

Acta Parasitologica Polonica 36, 1-4. 

Lom, J. and Dykova, I. 1992. Protozoan parasites of fishes. Dev Aquacult Fish Sci. 26, 1- 

315. 



Journal of Research & Development, Vol. 13 (2013) ISSN 0972-5407 
 

104 

 

 

Mandal, A. K.1975. Two new trypanosomes from Indian fresh water fishes. Angew 

Paristol. 16, 87-93. 
 

Misra, K. K., Chandra, A. K. and Choudhury A. 1973. Typanosoma gachuii n. sp. from a 

fresh water teleost fish Ophiocephalus gachua Ham. Arch Protistenkd. 115, 18- 

21. 
 

Paperna, I. 1996. Parasites, infections and diseases of fishes in Africa- An update CIFA 

Technical Paper. No.31. Rome, FAO. 220P. 

Qadri, S.S. 1962a. On the three Trypanosome from freshwater fishes. Parasitol. 52, 

221-228. 

Raychaudhur, S. and Misra, K. K. 1973. Two new fish trypanosomes from India. 
Arch Protistenkd. 115,10-17. 

Kaw, B. L. 1950. Studies in helminthology: Helminth parasites of Kashmir. Part-
I trematoda. Ind. J. Helminth. 2, 67-126. 

Kaw,  B.L.  1951.  Studies  in  helminthology:  Helminth  parasites  of  Kashmir.  Part -
II acanthocephalan. Ind. J. Helminthol. 3, 117-132. 

 

Valentin, G., Über ein Entozoon im Blute von Salmo fario (1841) Arch. d. J. Müller. 
435-436. 

 

Woo, P.T.K. 1986. Acquired immunity against Trypanosoma danilowskyi in the gold fish 
Carassius auratus. Parasitol. 83, 343-346. 

Warsi,  A.A.  and  Fattohy,  Z.I.  1976.    Trypanosoma acanthobramae n.sp. from a 

freshwater fish, Acanthobrama marmid Heckel family: Cyprinidae from the 

River Tigris, Iraq. Current Sci. 45, 838-839. 
 

 

 

 

 

 

 

 

 


