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ABSTRACT 
The present investigation deals with prevalence of two genera of parasitic helminthes viz. Lytocestus Cohn 1908 
(Cestoda: Caryophyllidea) and Dichelyne Jägerskiöld 1902 (Nematoda: Rhabditida) isolated from the gastrointestinal 
tract of freshwater walking catfish, Clarias batrachus L. (Siluriformes: Clariidae) collected from the Western Uttar 
Pradesh during August-December 2024. The live fish hosts were collected from ponds of district Meerut region and river 
Yamuna of district Shamli region of Uttar Pradesh, India. An overall average cestodes and nematodes infection 
prevalence (IP %) 36.66 % and 43.33 % was enumerated in the selected fish hosts during study. Our study aimed to 
provide a comprehensive understanding of these parasitic infections and their implications for fish health and 
aquaculture management. 
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INTRODUCTION 
Fish is considered one of the healthiest sources of dietary protein, with approximately 25% of the global 
population’s animal protein intake derived from fish. Recent studies highlight its significance as an 
affordable and nutritious option for meeting protein requirements [1-2]. Fishes are an important part of 
the world’s ecosystem since they are a diversified group of animals that live in a variety of watery 
habitats. Fish play a crucial role in maintaining ecological balance and supporting human survival. 
According to the Food and Agriculture Organization of the United Nations, aquaculture now significantly 
contributes to global nutrition [3-4]. Clarias batrachus L. (Siluriformes: Clariidae) commonly known as 
the walking catfish or Asian catfish, holds a significant ecological and socio-economic value in freshwater 
ecosystems across the Meerut and Shamli region. The fishes of these regions batrachus are vulnerable to a 
range of parasitic diseases, which can have a substantial effect on fish health. 
Parasitism is a type of symbiotic relationship in which the smaller one (parasite) utilized the larger one 
(host) for the purpose of food, shelter, site of reproduction. The parasites are adapted and equipped 
structurally (morphologically and anatomically) and physiologically very efficiently for this way of life [5-
9]. The parasitic organisms as causative agents to various diseases in their hosts are primarily grouped as 
Protozoa, Helminthes and Arthropoda [10-14]. An efficient parasite did not conspicuously kill their hosts 
but they utilize hosts to grow, reproduce by stabbing organ systems that build their hosts sick physically, 
physiologically and behaviorally, resulting as a warning sign of parasitic infection [15-18]. The 
helminthes are invertebrates with distinct multicellular, triploblastic, acoelomate/ pseudocoelomate 
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characteristics and most commonly called as worms including flukes (trematodes), tapeworms 
(cestodes), thorny-headed worms (acanthocephalans) and roundworms (nematodes) [19-21]. Parasite 
can have a wide range of impact on the ecology of their hosts in terms of health [22]. After acquiring 
infection, fish may perform certain types of simple or complex behavior [23]. According to Leong and 
Holmes [24], the richness and diversity of fish parasite communities depend on the number of related 
hosts in the respective habitat, on the sizes of host specimen and of host populations. The present study 
deals to comprehensive examination of parasitic helminthes found in the gastrointestinal (GI) tract of C. 
batrachus that can negatively impact the fish health, vitality and management of aquaculture. 
 
MATERIAL AND METHODS 
The Clarias batrachus (Walking Catfish) purchased from local market fisherman of Meerut and Shamli 
region of Uttar Pradesh, India. The gastrointestinal tract was teased and examined carefully with the help 
of Binocular microscope to extract the endoparasitic helminthes. All the living and non-living parasites 
picked up using fine glass dropper and thoroughly washed in the lukewarm water to remove debris. Prior 
to prepare temporary or permanent mounts, the worms were observed under dissecting and bionocular 
microscopes to identify the taxonomic group of parasitic helminthes. The cestodes were relaxed and fixed 
in hot 4% formaldehyde, stained in aqueous solution of Mayer’s Haemalum, dehydrated using a series of 
alcohols, cleared in xylene and mounted in Canada balsam. The nematodes were relaxed and fixed in a 
standardized mixture of hot ethanol and glycerine for overnight, cleared in lactophenol, and provisionally 
mounted in glycerol for microscopic observation.  The microphotographs were captured using Image 
Analyzer unit “MOTIC” through Biovis Image Plus software and Nikon Trinocular Computerized 
microphotography unit. The infection prevalence (IP %) was enumerated using standard statistical 
formula as suggested by Malhotra [25]. 
 
RESULTS AND DISCUSSION 
A sum of 30 fish (15 males and 15 females) collected during the period of study (August-December, 
2024). There were two types of parasitic helminthes (cestodes and nematodes) were recovered from the 
infected hosts.  
Generic Diagnosis  
The generic diagnosis of cestode specimens was done based on the elongated, flat body without 
segmentation and bluntly tapering anterior extremity with undifferentiated smooth, unarmed scolex 
followed by short neck [26]. The body proper was divisible into outer cortical (comprising dispersed 
vitellaria) and inner medullary (comprising reproductive structures like testes and ovary) zones by the 
longitudinal muscle lining ascertains the inclusion of the worms in the family Lytocestidae. Further, the 
postovarian yolk glands absentia, thick coating of accompanying cells around uterine coil and ejaculatory 
duct enclosed within a compact parenchymatous bulb, confirmed the recovered cestode specimens as to 
the genus Lytocestus Cohn 1908 (Caryophyllidea: Lytocestiidae) [27] (Fig. 1).  
The recovered parasitic nematodes were identified on the basis of ‘Key to the Fish Nematoda’ and CIH 
Keys to the Nematode Parasites of Vertebrates’ as a genus Dichelyne Jägerskiöld 1902 [28] (Fig. 2). The 
worms diagnosed with slit of mouth perpendicular to body axis, laterally narrowed pseudobuccal capsule, 
three small oral papillae, and peribuccal cuticularized frame with few cuticularized plates, large dumbbell 
shaped oesophagus divisible into muscular and glandular part, distinct dorsal intestinal caecum running 
anteriorly and excretory system with lateral canals lined with cuticle. The male worms characterized with 
pre-anal sucker without rim, uneuqal paired spicules, gubernaculums, and eleven pairs of caudal papillae. 
The female roundworms comprised post-equatorial vulva, didelphic ovaries, oviparous and eggs non-
embryonated without polar plug.  
 
Taxonomic Summary 

Class: Cestoda  
Order: Caryophyllidea  

Family: Lytocestiidae  
Genus: Lytocestus Cohn 1908 [27] (Fig. 1) 
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Fig. 1: Lytocestus sp. recovered from gastrointestinal tract of Clarias batrachus (figures not to scale bar). 

(a) anterior end with unarmed scolex , (b) body proper, (c) posterior end reproductive structures.  
 

 
Class: Nematoda 

Order: Rhabditida 
Family: Cucullanidae 

   Genus: Dichelyne Jägerskiöld 1902 [28] (Fig. 2) 
 

 
Fig. 2: Dichelyne sp. recovered from gastrointestinal tract of Clarias batrachus (figures not to scale bar).  
(a) anterior end with dumbbell-shaped oesophagus , (b) body proper of female with vulva, (c) posterior 
end female, (c) posterior end male with gubernaculums and spicules. 
 
Infection Prevalence 
The total average infection prevalence (IP%) of Lytocestus sp. was observed 36.66% during the period of 
investigation. Amongst infected hosts, the parasitic prevalence of Lytocestus sp. was comparatively higher 
in the female fish (40.00%) than the male host fish (33.33%) as illustrated by bar graph (Fig. 3a). 
However, the overall average infection prevalence (IP%) of Dichelyne sp. was recorded 43.33% during the 
study period. Amongst all the infected hosts, the nemic prevalence (IP%) of Dichelyne sp. was 
comparatively lower in male (40.00%) than female host fish (46.66%) as presented by bar graph (Fig. 
3b).  

 
Fig. 3: Infection prevalence (IP%) of Lytocestus sp. (a) and Dichelyne sp. (b) in Clarias batrachus. Where: 
IPLT, Infection prevalence of Lytocestus sp. in total fish; IPLM, Infection prevalence of Lytocestus sp. in 
male fish; IPLF, Infection prevalence of Lytocestus sp. in female fish; IPDT, Infection prevalence of 
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Dichelyne sp. in total fish; IPDM, Infection prevalence of Dichelyne sp. in male fish; IPDF, Infection 
prevalence of Dichelyne sp. in female fish. 

 
Lytocestus sp. was parasitic caryophyllaeid cestodes that commonly inhabiting in the gastrointestinal 
tract of cyprinoid and siluriod freshwater fishes including Clarias batrachus [29-35]. As per the review 
report published by Upadhyay and Baita [36] a sum of 61 species of Lytocestus Cohn, 1908 known so far 
recovered from different vertebrate hosts including 50 species from India and 11 species from other 
countries. The average infection prevalence of Lytocestus sp. in total fish hosts during current study was 
recorded comparatively higher in comparison to the earlier reports published by the Gupta [37] (28.0%); 
Chandra et al. [38] (33.14%); Arora et al. [39] (28.0%); Borde and Jawale [40] (22.7 %). The host specific 
occurrence of this infection found to be significantly influenced by physiological, ecological and dietary 
factors [41-42]. 
The infection prevalence of Dichelyne sp. in female fish was documented comparatively higher than the 
male fish hosts during present study exhibited sex-biased trends of nemic infestation. The trends of nemic 
infection in present study corroborated to the patterns reported by the Skorping [43], Niyogi et al. [44], 
Ibiwoye et al. [45], Alam et al. [46], Hassan et al. [47]. However, Ahmed [48], Willis [49-50] stated that the 
sex of host did not offer significant host’s sex biased variation in infection.  
 
CONCLUSION 
The air-breathing walking catfish, Clarias batrachus L. (Siluriformes: Clariidae) is a native species that is 
farmed for economically significant as food fish. Every parasite is harmful to its host, and the more are the 
parasites in a host the larger the adverse effects. In the above study by observing the gastrointestinal tract 
of Clarias batrachus, there were two genera of parasitic helminthes isolated and viz. Lytocestus (Cestoda: 
Caryophyllidea) and Dichelyne (Nematoda: Rhabditida). The random distribution of parasitic helminths within 
the selected fish population revealed a tendency toward sex-biased infections. Gaining deeper insights 
into these parasitic patterns can lead to more effective planning, development, and implementation of 
strategies for preventing and controlling such diseases, ultimately promoting sustainable freshwater 
aquaculture and benefiting societal well-being. 
 
ACKNOWLEDGEMENT 
The authors sincerely express their gratitude to the university authorities for granting permission to 
conduct this collaborative research and for their continued support throughout the experimentation and 
compilation of findings. 
 
CONFLICT OF INTEREST 
The authors claim no conflicts of interest. 
 
REFERENCES 
1. Pandian TJ (2001). Sustainable Indian Fisheries. National Academy of Agricultural Sciences, New Delhi. 
2. Ayyappan S, Moza U, Gopalakrishnan A, Meenakumari B, Jena JK and Pandey AK (2011). Handbook of Fisheries 

an Aquaculture. Directorate Knowledge Management Agriculture (ICAR), New Delhi.  
3. Burgess WE (1989). An atlas of freshwater and marine catfishes. A preliminary survey of the Siluriform. T.F.H. 

Publications, Inc., Neptune City, New Jersey (USA). 784 p. 
4. Chakraborty K, Vijayan KK, Vijaya Gopal P and Mohanty BP (2013).  Marine fishes in India: Their importance in 

health and nutrition, Issue 110 of Central Marine Fisheries Research Institute (CMFRI) Special Publication, Kochi, 
India. 

5. Malhotra A, Jaiswal N, Upadhyay SK, Kumar S, Malhotra SK (2009). Parasite stress response in zoonoses of 
Cephalogonimus sp. Indian Journal of Helminthology 27: 73-80.  

6. Babita, Panwar P, Upadhyay SK (2019). A review on ecosegregation and parasitocoenosis of helminthes: 
Perspective to health and sustainability. Bulletin of Pure and Applied Science Zoology 38A(1): 40-51. 

7. Rani K, Upadhyay SK (2019). An introduction of monogenean parasites of fishes: Taxonomy and parasitocoenosis. 
In: Parasitology Taxonomy and Bioecology (ed. Upadhyay SK). Write and Print Publ, New Delhi pp 84-99  

8. Upadhyay SK, Babita, Panwar P, Kumar S, Nanware, SS (2019). Parasite-host interactions: A negative symbiotic 
association between organisms perspective to health and sustainability. In: Parasitology Taxonomy and Bioecology 
(ed. Upadhyay SK). Write and Print Publ, New Delhi pp 164-183.  

9. Upadhyay SK, Babita, Panwar P, Singh M, Singh R (2019). Linking of DNA sequences and molecular heterogeniety 
with phylogeny for morphotaxonomic validation of parasites: A modern reliable technique in taxonomy. In: 
Parasitology Taxonomy and Bioecology (ed. Upadhyay SK.). Write and Print Publ, New Delhi pp 134-154.  

10. Upadhyay SK, Jaiswal N, Malhotra A, Malhotra SK (2009). An aspidoderid round worm Pseudaspidodera cordinae 
n.sp. from rodents at Allahabad. Indian Journal of Helminthology 27: 89-94.  



ABR Vol 16 [2] March 2025                                                                 355 | P a g e                            © 2025 Author 

11. Kumar S, Jaiswal N, Malhotra A, Upadhyay SK, Capoor VN, Malhotra SK (2011). Application of numerical taxonomy 
for morphological and taxometric substantiation of cystidicolid nematodes, Ascarophis alatae n.sp. from Indian 
eels. Proceedings of Zoological Society of India 1: 45-50.  

12. Upadhyay SK (2012). Transmission dynamics and environmental influence on food borne parasitic helminthes of 
the Gangetic plains and central west coast of India. Unpubl D.Phil Thesis University of Allahabad pp 1–400. 

13. Upadhyay SK, Jaiswal N, Malhotra A, Malhotra SK (2013). Ecological morphotaxometry of trematodes of garfish 
(Teleostomi: Belonidae) from Gangetic riverine ecosystem in India. I. Morphology and taxometric assessment of 
by Cephalogonimus yamunii n.sp. Journal of Parasitic Diseases 37(2): 218-224.  

14. Upadhyay SK, Jaiswal N, Malhotra A, Malhotra SK (2013). Ecological morphotaxometry of trematodes of garfish 
(Teleostomi: Belonidae) from Gangetic riverine ecosystem in India. II. Correlation of seasonality and host biology 
with distribution pattern of Cephalogonimus yamunii n.sp. Journal of Parasitic Diseases 37(2): 211-217.  

15. Jaiswal N, Upadhyay SK, Malhotra A, Malhotra SK (2013). Multifactorial etiology of infections by larvae of 
Eustrongylides tubifex (Nematoda: Dioctophymidae) in silver whiting of the Central West Coast of India at Goa. 
Asian Journal of Biological Science 6(1): 21-39.  

16. Jaiswal N, Upadhyay SK, Malhotra A, Malhotra SK (2014). Ecological morphotaxometry of trematodes of garfish 
(Teleostomi: Belonidae) from Gangetic riverine ecosystem in India. III. Principal Component Analysis for 
hydrobiological correlates to dynamics of infections by Cephalogonimus yamunii (Upadhyay et al., 2012). Journal 
of Parasitic Diseases 38(2):153–162. 

17. Upadhyay SK (2017). Histopathological and distribution aspects of natural enoplid infections in hepatic tissue of 
wild rat, Rattus rattus in Allahabad. Indian Journal of Helminthology 36-37: 51-55. 

18. Upadhyay SK (2020). Autogenicity and precocious development of Sturdynema multiembryonata in Xenentodon 
cancila (Osteichthyes: Belonidae) from the Gangetic ecosystem. Bulletin of Pure and Applied Science Zoology 
39A(1): 36-45.  

19. Jaiswal N, Upadhyay SK, Malhotra A, Blend CK, Dronen NO, Malhotra SK (2014). A new species of Neolebouria 
Gibson, 1976 (Opecoelidae: Plagioporinae) from the whitecheek monocle bream, Scolopsis vosmeri (Perciformes: 
Nemipteridae), from the Panjim coast at Goa, with a checklist of parasites previously reported from this fish. 
Zootaxa 3802(1): 098-108. 

20. Upadhyay SK, Nanware SS (2020). Parasitoses and histological consequences of Trichuris trichiura (Nematoda: 
Enoplida) in rodents, Rattus rattus (Mammalia: Rodentia). Asian Journal of Biological and Life Sciences 9(1):74–
78.  

21. Upadhyay SK (2020b). Parasitology: Taxonomy and bioecology. Write and Print Publ, New Delhi pp 1–209. 
22. Cumming DH, Cumming GS, Zins Stag J, Schelling E, Waltner-Toews D, Whittaker M and Abd Tanner M (2015). One 

Health:  An Ecological and Conservation Perspective.  In: One Health:  The Theory and Practice of Integrated Health 
Approaches, 38.  

23. Barber I, Hoare D, Krause J (2000). Effects of para-sites on fish behaviour: a review and evolutionary perspective. 
Reviews in Fish Biology and Fisheries 10(2): 131-165. 

24. Leong TS, Holmes JC (1981). Communities of metazoan parasites in open water fishes of cold lake, Alberta. Journal 
of Fish Biology 18: 693-713.   

25. Malhotra SK (1983). Ecophysiology, taxometry and biochemical variants of cestodes from fish, reptiles, aves and 
mammalian hosts of Garhwal Himalayas. Unpubl D.Sc Thesis, University of Allahabad, Allahabad, India 350p. 

26. Yamaguti S (1959). Systema Helminthum. Volume II. The Cestodes of Vetebrates. (Part II) Intersci Publ Inc NY 
860p. 

27. Cohn L (1908). The Amatomiceines New Fish Cestodes. Centrabl Bakt Parasitenk 46: 134–139.  
28. Jägerskiöld LA (1902). Dichelyne fossor n.g., n.sp. in Lates niloticus Angetroffen. Zoologischer Anzeiger 25: 564–

565. 
29. Moghe MA (1925). Caryophyllaeus indicus n. sp. (cestode) from the catfish (Clarias batrachus) (L.). Parasites 17: 

232–235. 
30. Gupta AK, Niyogi A, Naik ML (1984). Population dynamics of endohelminth of Channa punctatus at Raipur, India. 

Japanese Journal of Parasitology 33(2): 105–118. 
31. Jyothirmai GS (2001). Population dynamics of Helminthocoenosis of certain fresh water fishes of Nizamabad 

District, A.P. Ph.D. Thesis, Osmania University., Hyderabad, A.P. (India) 250p. 
32. Laxma Reddy B, Benarjee G (2011). Seasonal analysis of cestode parasite, Lytocestus indicus in fresh water fish, 

Channa striatus. The Asian Journal of Animal Science 6(1): 39–42. 
33. Babita, Upadhyay SK, Tuli HS, Dhama K, Chandran D, Mohapatra RK, Singh M (2022). Morphotaxometry and 

ultratopography of Lytocestus haryanii n.sp. (Caryophyllidea: Lytocestidae) from the intestine of freshwater 
catfish Clarias batrachus Linnaeus 1758 (Siluriformes: Clariidae) of river Yamuna, Yamuna Nagar, Haryana, India. 
Journal of Experimental Biology and Agricultural Sciences 13(3): 554-566.  

34. Upadhyay SK, Babita, Singh M, Yadav M, Aggarwal D, Devi A, Prakash S, Yadav D (2024). Effect of water 
temperature on population ecology of caryophyllid cestodes Lytocestus haryanii (Babita et al., 2022) in fish Clarias 
batrachus (Linnaeus, 1758) of river Yamuna, Yamuna Nagar (Haryana), India. International Journal of Zoological 
Investigations 10(2): 1137-1148.  

35. Upadhyay SK, Babita, Singh M, Sehrawat N, Singh R, Pandey YP, Vashishtha N (2024). Effect of dissolved oxygen on 
infectivity pattern of cestodes Lytocestus haryanii in fish Clarias batrachus L. of river Yamuna, Yamuna Nagar 
(Haryana), India. Asian Journal of Biological and Life Sciences 13(2): 376-383.  



ABR Vol 16 [2] March 2025                                                                 356 | P a g e                            © 2025 Author 

36. Upadhyay SK, Babita (2022). Biodiversity checklist of Lytocestus Cohn, 1908 (Caryophyllidea: Lytocestiidae) 
species from different aquatic vertebrates. Advances in Bioresearch 13(3): 280-287.  

37. Gupta SP (1961). Caryophyllaeids (Cestoda) from fresh water fishes of India. Proceedings of Helminthological 
Society of Washington 28: 38-50. 

38. Chandra KJ, Islam KZ, Wootten R (1997). Some aspects of association and development of Lytocestus indicus 
Moghe in catfish Clarias batrachus (Lin.). Bangladesh Fish Research 1(2): 31-38. 

39. Arora N, Singh B, Sharma B, Singh D (2010). Population dynamics of caryophyllid cestode Lytocestus fossilisi 
(Gupta, 1961) from Clarias batrachus in Meerut (U.P.). Journal of Environment and Boscience 24(1): 99–101. 

40. Borde SN, Jawale SS (2012). Population dynamics of caryophyllidean tapeworms in Clarias batrachus from 
Aurangabad district (M.S.) India. Trends in Parasitology Research 1(1): 25–28. 

41. Jadhav BV, Bhure DB (2006). Population dynamics of helminth parasites in freshwater fishes from Marathwada 
region (M.S.) India. Flora and Fauna 12(2): 143–148. 

42. Kaur H, Dar SA, Singh R (2012). A report on the three myxozoan parasites causing gill myxoboliosis in aquaculture 
fishes in Punjab (India). Trends in Parasitology Research 1(3): 1–6. 

43. Skorping A (1980). Population biology of nematode Camallanus lacustris in perch, Perea fluviatilis L., from an 
oligotrophic lake in Norway. Journal of Fish Biology 16: 483–492. 

44. Niyogi A, Gupta AK, Agarwal SM (1982). Population dynamics of caryophyllids parasitizing Clarias batrachus at 
Raipur. Geobios New Reports 1(2): 81–93. 

45. Ibiwoye TII, Balogun AM, Ogunsusi RA, Agbontale JJ (2004). Determination of the infection densities of mudfish 
Eustrongylides in Clarias gariepinus and C. anguillaris from Bida floodplain of Nigeria.  Journal of Applied Sciences 
and Environmental Management 8(2): 39–44. 

46. Alam MJ, Rakibuzzaman M, Hasan MM (2010). Comparative study of endoparasite infestation in Orthrias tigris 
collected from Hatchery Sewage lagoon. Natural Sciences 8: 152–156. 

47. Hassan AA, Akinsanya B, Adegbaju WA (2010). Impacts of helminth parasites on Clarias gariepinus and Synodontis 
clarias from Lekki Lagoon, Lagos, Nigeria. Report and Opinion 2(11): 42–48 

48. Ahmed ATA (1978). Observation on the incidence and intensity of infestation of some helminthes in different 
length groups of Heteropneustes fossilis (Bloch) and Clarias batrachus (L.). Daccan University Studies (Science) 25: 
91–98.  

49. Willis MS (2001). Population biology of Allocreadium lobatum Wallin, 1909 (Digenea: Allocreadiidae) in the Creek 
Chub, Semotilus atromaculatus, Mitchill (Osteichthyes: Cyprinidae), in a Nebraska Creek, USA. Memorias do 
Instituto Os waldo Cruz, Rio de Janeiro 96(3): 331–338. 

50. Willis MS (2002). Morphological variation of Allocreadium lobatum (Digenea: Allocreadiidae) in the creek chub, 
Semotilus atromaculatus (Osteichthys: Cyprinidae), in Nebraska, USA. Transactions of the Nebraska Academy of 
Sciences 28: 21–27.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Copyright: © 2025 Author. This is an open access article distributed under the Creative Commons Attribution 
License, which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is 
properly cited.  


