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ABSTRACT 
 

Protozoans exhibit highly diverse ecological inter-relationship and most 

complicated host-relationship. The catfish Clarias sp. is important 

component in human diet in many countries especially those in tropical and 

subtropical areas where malnutrition is a major problem. Clarias sp. (size 

20-22 cm, weight 80-90 g) were collected from a local fish market of 

Kolkata (India) during pre-monsoon, monsoon and post-monsoon seasons 

of 2017-2019. The blood, gill and skin of catfish were examined in 

laboratory for protozoan parasites and routine histopathological study of 

selected tissues was performed. Photo-documentation was done using 

microscope-fitted with digital camera. The study revealed that the intensity 

of infection was more in ciliate parasites, and the fish had marked lesions in 

gills and skin. The highest parasitic infection was observed in post-monsoon 

season i.e. from November to February, followed by pre-monsoon period; 

while the lowest infection was noted in monsoon season i.e. from July to 

October. The study revealed that the environmental factors are responsible 

for spreading infection.  
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INTRODUCTION 
 

 

Parasitic diseases of fishes are common all over the world and these alone or in conjugation with 

other environmental stress influence the weight or reproduction of host, alter fish population 
characteristics, or affect their economic value (Rhode, 1993; Ikechukwu et al., 2017). Parasitic 

infestations adversely influence the fish health by inhibiting the normal growth and inciting the 

outbreaks with high mortalities (Saha et al., 1995). Air breathing Clarias sp. (Order - Siluriformis; 

family - Clariidae) live without water for long time and increasingly use freshwater aquaculture in 
India due to diverse favourable cultural characteristics such as derelict and swampy waters. Clarias 

sp. is a popular fish having delicious taste and good commercial value in tropical countries (Bush et 

al., 1997). Intensive Clarias sp. culture has great potential in livelihood development, employment 
generation and ensuring nutritional enrichment in regular diet of the people of several Indian states, 

especially Bengal and Tripura (Debnath, 2011; Omeji et al., 2013). With the worldwide fish 

production and intensive cultivation system, fish are subjected to a wide spectrum of diseases which 
lead to great losses in fish production (Adawy and Deeb, 2007). Determination of the incidence of 

parasitic infections in fish plays an important role in epidemiology of fish parasitic diseases and, in 

particular, their routes of transmission to other hosts (Masoumian et al., 2005). The parasitic 
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infections of catfish cause economic losses due to fish mortality as well as by escalating the 
treatment costs and lessening the growth that reduces the expansion of aquaculture (Hussain, 2010). 

The present study was aimed to assess the distribution of parasites in blood, gill and skin of edible 

catfish which hinder the production of Clarias sp.  
 

 

 

MATERIALS AND METHODS 
 
 

Study location and sampling 

The marketable daily consumable 600 individuals of Clarias sp. (size 20-22 cm, weight 80-90 g) 

were collected from a local fish market of Kolkata, West Bengal (India) and transported to the 

laboratory in large containers. For seasonal parasitological analysis, the fish were collected in three 

seasons, viz., pre-monsoon (March to June) and monsoon (July to October) and post-monsoon 
(November to February). The collected fishes were taken immediately to laboratory for examination. 
 

Parasitological studies  

Fish samples were taken in live condition at various time intervals, killed by hand and examined 

immediately for parasitological study. A clean spatula was held to the body of each individual and 

it was drawn backwards towards the tail in a smooth movement with lifting off a small amount of 

mucous from different sites of the body for studying the parasites from skin. Later on, for each site 
the mucous scrapings were placed on clean glass slides and examined under microscope for the 

presence of parasites. In gill biopsy, a fine pair of scissors was used to cut open the operculum from 

both sides to reveal the opercula cavity. Gill filaments were taken out by cutting off the two ends of 
gill arches and kept on Petri-dishes having saline solution (0.007%). For permanent preparations, 

smears were fixed in Schaudinn’s fixative, stained with borax carmine for 30 min and then 

dehydrated in alcohol graded series of 50, 70, 90 and 100%. The parasites were cleaned with xylene 
and mounted in Canada balsam. Blood samples from caudal vein were smeared on sterile glass slides, 

allowed to dry for 15 min followed by fixation with methanol and staining with Giemsa’s stain. The 

stained cells were examined under a light microscope (Olympus BX51, Germany) at different 

magnifications and photographs taken using digital camera fitted microscope.  
 

Analysis of parasitic infestation  

The analyses of parasitic manifestation (abundance) were studied using the modified method of 
Upadhyay et al. (2012). 
  

Abundance (%) = 
Total No.  of parasites

Total host examined
 x 100 

 

The analyses of parasitic infestation for index were carried out by following formulae of Williams 
and Jones (1994) as: 
 

Index of infection = 
No of host infected x No.of parasites collected

Total host examined
 

 

Histopathology  

Tissue samples were obtained from Clarias sp. and routine histopathological analysis performed as 

per Butchiram et al. (2009). 
 

 

 

RESULTS AND DISCUSSION 
 
 

In present study, the protozoan species Icthyopthirius sp. (Fig. 1A), Trichodina sp. (Fig. 1B), 

Chilodonella sp. (Fig. 1C) were identified in the skin and gill of Clarias sp. Trypanosoma sp. (Fig. 1D) 
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Fig. 2: Parasitic infection index in Clarias sp. at varied 

time span 

was prevalent in the blood of catfish 
which are generally transmitted by 

cyclops, mollusca and leeches. The 

analysis for infection index revealed 
highest index in Clarias sp. during 

post-monsoon season, whereas the 

lowest index was observed during 

monsoon season (Fig. 2). The 
infection index varied in various 

seasons in fish which may be 

attributed to the changes in the 
environmental conditions on 

definitive host causing physiological 

changes which may have influenced 
the occurrence of parasite 
population. The moderate infection 

 

 

 

 

 
 

 

 
 
 

 
 

 

Fig. 3: Parasitic abundance in Clarias sp. during various seasons A) pre-monsoon B) monsoon C) 

post-monsoon; [Trypanosoma sp. (blue colour), Trichodina sp. (brown colour), Chilodonella sp. 

(green colour) and Ichthyophthirius sp. (violet colour)]. 
 

index was found during pre-monsoonal season as lower temperature during mid-winter arrested the 
development of parasites in host and environment. The occurrence of Trichodina sp. (43%) and 

Trypanosoma sp. (32%) was maximum in post-monsoon season (Fig. 3C); whereas highest 
incidence of Icthyopthirius sp. (40%) was noticed only in monsoon season (Fig. 3B). Maximum 

incidence of Chilodonella sp. (5%) was noted in pre-monsoon season (Fig. 3A).  
Severe damages were caused by parasites on the body parts of sampled fishes (Kuchta et al., 

2018). Gills harboured the highest number of protozoan parasites (Fig. 4A), because apparently the 

 

Fig. 1: Protozoan species observed in Clarias sp. A) Ichthyophthirius sp. (x100), B) Trichodina sp. 

(x1000) and C) Chilodonella sp. (x100) from gill and skin lesions, D) Trypanosoma sp. (x100) 

from blood 

A B C D 
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gills are the center of filter feeding and the sites of gaseous exchange. This observation is in line 
with Emere and Egbe (2006) and Nyaku et al. (2007). Parasitic infestation in gills caused severe 

degeneration, necrosis and consequent degeneration of branchial epithelium and occlusion of 

capillaries (Fig. 4B). The epithelium degradation of gill was counteracted by extreme process of 
epithelial hyperplasia (Fig. 4B). The sheer number of parasites covering the gills could cause 

mechanical hurdle to oxygen exchange mechanism. Fish skin (Fig. 5A) protects against mechanical 
 

 

Fig. 4: A section of gill filament of Clarias sp. A) Gill lamellae 

(x100), B) Parasitized gill lamellae with intense 

vacuolation (vac) and degeneration (x1000) 

trauma as well as infections in 

a constantly changing and 

challenging environment. The 
infected fish showed pale skin 

patches and more slimy skin. 

Infection with Trichodina sp. 
caused epidermal necrosis and 

excessive mucus formation in 

skin (Fig. 5B). This resulted 

in sluggish movement, loss of 
appetite, emaciation, loss of 

condition with larger head 

and darker skin than normal. 
 
 

Fish is important to 

human populace in trade 

and economy; and 

importance in the diet of 
different countries 

especially in tropics and 

subtropics where 
malnutrition is a major 

problem (Osuigwe and 

Obiekezie, 2007). 

Parasites are most diverse 
and common pathogens, 
the aqua- culturist might 

likely encounter these 
parasitic diseases in fish 

all over the world and so  

Fig. 5: A section of A) skin of Clarias sp. (x1000); B) Skin infested 

with Trichodina sp. (x1000) 

their control is of great importance in the tropics (Roberts and Janovy, 2000; Kaur and Ahmad, 
2017). Fish parasites inflict huge economic losses and this increases fish mortality and farm inputs 

expenses via treatment and cause reduction in growth rate and possibly weight loss during and after 

the period of parasite disease outbreak. 
 

Conclusion The present study reveals that the ciliated and flagellated protozoans in catfish exhibit 

depilatory effect on its host. Emphasis should be laid on adopting the control measures to interrupt 
the steps of parasitic transmission of one host to other. Attention demands to control the parasite 

with a view to increase the protein production together with the rapid growth of the fishes.   
 

Acknowledgements The authors acknowledge the cooperation of Principal, Bidhannagar College 

for extending the facility of the department for research. 
 

Ethical statement: Not required as per the guidelines of Committee for the Purpose of Control and 
Supervision of Experiments on Animals (CPCSEA).  
 



Suman Mukherjee and Lipika Medda 244 

REFERENCES   
 
 

Adawy, R.S.M. and Deeb, K.A. 2007. Blood fluke parasitic disease (Sanguinicolosis) affecting 
Clarias gariepinus with special references to the associated pathological and 

clinicopathological changes. Assiut Veterinary Medical Journal, 53: 65-80. 

Butchiram, M.S., Tilak, K.S. and Raju, P.W. 2009. Studies on histopathological changes in the gill, 
liver and kidney of Channa punctatus (Bloch) exposed to alachlor. Journal of Environmental 

Biology, 30(2): 303-306. 

Bush A.O., Lafferty, K.D., Lotz, J.M. and Shostak, A.W. 1997. Parasitology meets ecology on its 

own terms: Margolis et al. revisited. Journal of Parasitology, 83(4): 575-583. 
Debnath, S. 2011. Clarias batrachus, the medicinal fish: An excellent candidate for aquaculture and 

employment generation. pp. 32-37. In: International Conference on Asia Agriculture and 

Animal IPCBEE. Vol. 13. IACSIT Press, Singapore. 
Emere, M.C. and Egbe N.E.L. 2006. Protozoan parasites of Synodonits clarias (A fresh water fish). 

The Best Journal, 3: 58-64. 

Hussain, M.G. 2010. Freshwater fishes of Bangladesh: Fisheries, biodiversity and habitat. Aquatic 
Ecosystem, Health and Management, 13(1): 85-93. 

Ikechukwu, I.C., Solomon, R.J. and Wilfred-Ekprikpo, P.C. 2017. Endoparasites found in Clarias 

gariepinus (Clariidae) that are found in Kubwa Market. New York Science Journal, 10(4): 

104-111. 
Kaur, H. and Ahmad, I. 2017. A report on two new myxozoan parasites infecting gills of fingerlings 

of Indian major carps cultured in nursery ponds in Punjab (India). Journal of Parasitic 

Diseases, 41(4): 987-996. 
Kuchta, R., Choudhury, A. and Scholz, T. 2018. Asian fish tapeworm: the most successful invasive 

parasite in freshwaters. Trends in Parasitology, 34(6): 511-523.  

Masoumian, M., Pazooki, J. and Yahyazadeh M. 2005. Protozoan (sic) from fresh water fishes of 
North West Iran. Iranian Journal of Fisheries Sciences, 4(2): 31-42. 

 Nyaku, R.E., Okayi, R.G., Kolndadacha, O.D. and Abdulrahman, M. 2007. A survey of 

ectoparasites associated with three species of fish; Auchenoglanis ocidentalis, Oreochromis 

niloticus and Bagrus bayad in river Benue. pp. 10-14. In: 22nd Annual Conference of the 
Fisheries Society of Nigeria (FISON). 12-16 Nov. 2006, Kebbi, Nigeria.  

Omeji, S., Solomon, S.G. and Uloko, C. 2013. Comparative study on the endo-parasitic infestation 

in Clarias gariepinus collected from earthen and concrete ponds in Makurdi, Benue State, 
Nigeria. Journal of Agriculture and Veterinary Science, 2(1): 45-49. 

Osuigwe, D.I. and Obiekezie, A.I. 2007. Assessment of the growth performance and feed utilization 

of fingering Heterobranchus ongifilis fed raw and boiled jackbean (Canavalia ensiformis) 

seed meal as fish meal substitute. Journal of Fish International, 2: 37-41. 
Rhode, K. 1993. Ecology of marine parasites. In: An Introduction to Marine Parasitology (2nd 

edn.). CAB, International, Wallingford, UK. 

 Roberts, L.S. and Janovy Jr., J. 2000. Gerald D. Schmidt & Larry S. Roberts' Foundations of 
Parasitology (6th edn.). McGraw Hill, Boston, USA. 

Saha, B.S., Bandhyopadhyay, P.K. and Haldar, D.P. 1995. Biodiversity of trichodinid ciliates in 

fresh water fishes of West Bengal. Environment and Ecology, 13(4): 814-823.  
Upadhyay, J., Jauhari, R.K. and Pamola Devi, N. 2012. Parasitic incidence in a cyprinid fish Labeo 

rohita (Ham.) at river Song in Dom valley (Uttarakhand). Journal of Parasitic Disease, 

36(1): 56-60. 

 Williams, H. and Jones, A. 1994. Parasitic Worms of Fish. Taylor & Francis Ltd., London, UK. 
 

 


