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ABSTRACT 

 

A one-year study (January to December 2015) was conducted to identify the various parasites that infect the gills 

of African sharptooth catfish, Clarias gariepinus. Two hundred and forty fish (20 fish/ month) of different sexes 

and sizes were collected from the River Nile and its tributaries at Assiut Province, Egypt. Fish were subject to 

clinical and parasitological examinations. The protozoan and metazoan parasites found included Trichodina sp., 

Henneguya sp., Myxobolus sp., monogenean trematodes and encysted metacercariae (E.M.C) of digenean 

trematodes. The infection rates for these parasites were 14.1%, 32.0%, 5.8%, 22.0% and 4.2%, respectively. 

Mixed infections with more than one type of parasite was observed in 17.1%, while single infection was seen in 

43.8 % of the fish examined. The highest rate of infection was observed during the winter and spring seasons 

(68.3% and 60.0% respectively), while in the summer and autumn seasons the rates were 58.3% and 55.0% 

respectively. The total infection rates in females were insignificantly higher than in males. The infection rates 

were lower in larger fish. The histopathological alterations induced by the parasites, herein, represented mainly 

in hyperplasia of gill filaments, partial or complete sloughing of the lining epithelium, focal chondritis and 

submucosal vasculitis with mononuclear cell infiltration.  
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INTRODUCTION 

 
African sharptooth catfish, Clarias gariepinus, 

is one of the popular fish species that inhabit the 

River Nile and its tributaries. In their natural habitats, 

fish may suffer from various diseases including 

parasitic infections (Bamidele, 2015). Parasitic 

diseases of fish are common all over the world and 

are of particular importance in the tropics (Roberts 

and Janovy, 2009). Parasites affect fish health, 

growth and survival causing economic losses in 

aquaculture (Marzouk et al., 2013). Also, some fish 

parasites have zoonotic importance as eating raw, or 

improperly cooked fish causes diseases to human that 

have been reported from different geographical areas 

worldwide (Mahmoud, 2006 and Park et al., 2009).  
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Previous studies have been conducted to explore the 

different parasites infecting various fish species in 

Egypt (Amina and Bashter, 2002; Eissa et al., 2006; 

El-Seify et al., 2011; Marzouk et al., 2013 and Noor 

El- Deen et al., 2015). Parasitic infections of C. 

gariepinus have drawn the attention of many 

researchers (Arafa et al., 2009; Bichi and Yelwa, 

2010; Saleh, 2010; Omeji et al., 2011; Saleh, 2015 

and Tachia et al., 2013). Also, the parasitic infections 

of fish gills (Diab et al., 2006; Bichi and Yelwa, 2010 

and Eissa et al., 2014) have been addressed. 

 

However, due to the impact of many limiting factors 

(e.g. climate, locality, time of sampling, fish size, sex 

and species) on the incidence, prevalence and 

distribution of the fish parasites, the present work 

aims to investigate the parasites infecting the gills of 

C. gariepinus with different sizes and sexes in certain 

locality of River Nile and its tributaries (Assiut 

Governorate) at different seasons of the year. Also, 

the pathological effects of these parasites on fish have 

been studied. 

 

 

http://www.aun.edu.eg/
mailto:mahmoud88@aun.edu.eg


 

Assiut Veterinary Medical Journal                                                      Assiut Vet. Med. J. Vol. 64 No. 158 July 2018, 31-39 

 

32 

MATERIALS AND METHODS 

 

Sample collection: 

Two hundred and forty live African sharptooth 

catfish, Clarias gariepinus of different sizes and 

sexes were randomly collected from the River Nile 

and its tributaries at Assiut Governorate during 

different seasons (20 fish/ month) over one year 

starting from January till December 2015. Fish were 

immediately transported to the laboratory of Aquatic 

Animals Medicine and Management, Faculty of 

Veterinary Medicine, Assiut University to perform 

the clinical and parasitological examinations. All data 

about the fish specimens as the date of collection, 

body weight, standard length and sex of fish were 

recorded. 

 

Clinical and parasitological examinations: 

Fish were directly examined for any apparent clinical 

signs, lesions or abnormalities according to the 

methods described by Noga (2010). Gills and 

suprabranchial (extra respiratory) organs were 

examined grossly for any cyst or macroscopic 

parasites. Consequently, gill mounts were prepared 

and examined microscopically. Also, Giemsa-stained 

preparations were examined under oil immersion 

lens. For cysts, both wet- and stained- preparations of 

the excised cysts were examined and the internal 

contents were photographed. Examination and 

identification of the myxozoan parasites were 

performed following the method described by 

Fomena and Bonix (1997). 

 

The infection rate of each parasite, its correlation with 

different seasons, fish sizes or sexes was calculated. 

 

Histopathological examination: 

Specimens from the gills and extra respiratory organs 

were prepared for histopathological examination as 

described by Bancroft and Stevens (1996). Briefly, 

specimens were fixed in 10% neutral buffered 

formalin solution, then embedded in paraffin, 

sectioned (5µm) and stained with hematoxylin and 

eosin.  

 

Statistical analysis: 

One-way, two-way ANOVA and t-test were used to 

analyze the data. Infection rates were calculated as 

the number of infected/ total number of examined fish 

× 100. All analyses were performed using the 

software Programmed Graph Pads Prism® 5 software 

(version 5.01). 

 

RESULTS 

 

Clinical and parasitological examinations: 

No specific clinical signs were observed on fish 

inspected. However, general signs including skin 

erosions, ulcers, fin rot were detected on fish 

examined. Also, gills of some infected fish appeared 

pale in color and covered with excessive mucus, 

while in other fish they were congested and swollen.  

 

The parasitological examination of gills and 

respiratory organs revealed the presence of 

Trichodina sp., Henneguya sp., Myxobolus sp., 

monogenetic trematodes or encysted metacercariae 

(E.M.C) of digenetic trematodes (Fig.1 and 2). 

 

Some fish had creamy white ovoid to round cysts in 

extra respiratory organs (Fig. 3). When opened, these 

cysts released creamy white viscous milky fluid 

containing a great number of microscopic spores of 

Henneguya sp. 

 

The infection rates of Trichodina sp., Henneguya sp., 

Myxobolus sp., monogenetic trematodes and E.M.C 

were 14.1%, 32.0%, 5.8%, 22.0% and 4.2%, 

respectively (Fig. 4). Significant differences were 

found among different parasites infection rates. The 

total infection rate of all different gill parasites was 

60.4%. 

 

Investigating the seasonal infection rates of the gill 

parasites revealed that the highest rate of infection 

was observed during the winter and spring with 

infection rates of 68.3% and 60.0% respectively, 

while summer and autumn showed moderate rates 

(58.3% and 55.0%) respectively (Fig. 5). 

 

Different sexes exhibited insignificant difference, 

where mean infection rate in males was 55.5% and in 

females was 65.3% (Fig. 6). 

 

Small-sized fish (17-32 cm) displayed an 

insignificant higher infection rate (61.7%) when 

compared with that of large-sized fish (33-42 cm) 

which exhibited an infection rate of 58.9% (Fig. 7). 

 

Histopathological examination: 

Gills infested with Trichodina sp. showed ulceration 

and hyperplasia of the lining epithelium (Fig. 8). 

Extra respiratory organ infected with Henneguya sp. 

cyst revealed hyperplasia of the lining epithelium, 

focal chondritis and submucosal vasculitis with 

mononuclear cell infiltration (Fig. 9). Gill filament 

infected with Myxobolus sp. revealed necrosis and 

ulceration of remnant epithelium (Fig. 10). While, the 

gill filament infested with monogenes displayed 

hyperplasia of lining epithelium, macrophage and 

fibroblastic proliferation in primary lamellae core and 

destruction of the cartilaginous plate with hyperplasia 

of chondrocytes forming focal areas of chondritis 

(Fig. 11). On the other hand, the gill filaments 

infected with EMC exhibited thickening of the 

primary and secondary lamellae with hyperplasia of 

the lining epithelium (Fig. 12). 
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Fig. 1: Wet mount of gills of Clarias gariepinus showing: (A) Trichodina sp. (×40), (B) Monogeneans (×10) and 

(C) encysted metacercaria (×40). 

  

 
 

Fig. 2: Gill smear stained with Giemsa stain showing: (A) Myxobolus sp. (B) Sperm-like spores of Henneguya 

sp., released from cysts (×100) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

Fig. 3: An Extra-respiratory organ of Clarias gariepinus with creamy white ovoid to round-shaped cysts 

(arrows). 
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Fig. 4: Infection rates of Clarias gariepinus with gill parasites. Columns represent the total infection rate (Mean 

± SD) for each parasite. Different letters indicate significant difference (P<0.0001). E.M.C: Encysted 

Metacercariae. 
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Fig. 5: Seasonal infection rates of Clarias gariepinus with gill parasites. Columns represent the total infection 

rate (Mean ± SD). There were no significant differences among the different seasons (P>0.05).  
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Fig. 6: Infection rates of Clarias gariepinus with gill parasites in different fish sexes. Columns represent the total 

infection rate (Mean ± SD). There was no significant difference between groups (P>0.05). 
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Fig. 7: Infection rates of Clarias gariepinus with gill parasites in different fish sizes (estimated from standard 

length). Columns represent the total infection rate (Mean ± SD). There were no significant differences between 

groups (P>0.05). 

 

 
 

Fig. 8: Gills of Clarias gariepinus infested with Trichodina sp. showing ulceration (arrow) and hyperplasia of 

lining epithelium (arrowhead) (H&E, bar = 50 µm) 

 

 
 

Fig. 9: Extra respiratory organ of Clarias gariepinus infected with Henneguya sp. cyst showing hyperplasia of 

remnant epithelium, focal chondritis and submucosal vasculitis with mononuclear cell infiltration (H&E, bar = 

50µm) 
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Fig. 10: Gill filament of Clarias gariepinus infected with Myxobolus sp. showing necrosis and ulceration of 

remnant epithelium. Necrotic tissue containing degenerated Myxobolus sp. parasites (arrows) (H&E, bar = 50 

µm) 

 

 
 

Fig. 11: Gill filament of Clarias gariepinus infested with monogenetic trematode showing the destruction of the 

cartilaginous plate with hyperplasia of chondrocytes forming focal areas of chondritis (arrow) (H&E, bar = 200 

µm) 

 

 
 

Fig. 12: Gill filaments of Clarias gariepinus infected with encysted metacercaria of digenetic trematode showing 

thickening of the primary and secondary lamellae with hyperplasia of the lining epithelium (H&E, bar = 50 µm) 

 

 

DISCUSSION 
 

Parasitic infection is a dangerous threat to the fish 

health and survival. Though many parasites do not 

induce acute mortalities, they still adversely affect the 

fish well-being and may predispose to other problems 

including bacterial or viral infections. Gill parasites 

are a potential cause of fish losses through hindering 

respiration leading to the fish kill. The current study 

investigated the various parasites infecting gills of 

African sharptooth catfish, C. gariepinus. 

 

The total infection rate of gill parasites recorded in 

the present work was 60.4%. This rate is lower than 

that reported by El-Nobi (1998) and Saleh (2010) 

who found that the overall infection rate was 86.8% 

in Abbassa, 85.0% in Assiut governorate respectively, 

but it was higher than that recorded by Diab et al. 

(2006), Emere and Egbe (2006) and Bichi and Yelwa 
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(2010) who described the total infection rates of 

44.4%, 17.7% and 12.2% in different localities and 

fish species respectively. These differences in 

infection rates among studies, including our own, 

may be due to ecological differences in sites from 

which the fish were collected where the effects of 

environmental conditions on the infection rates and 

parasites may be positive by accelerating the life 

cycle and increase parasitism or negative as it may be 

fatal for certain parasite species (Eissa et al., 2014). 

Also, immunosuppression is an important factor 

responsible for the high rates of parasitic diseases in 

fish. Skinner (1982) mentioned that chronic exposure 

to pollutants or any environmental stress which lead 

to immunosuppression through the release of 

corticosteroids make the fish more susceptible to 

parasites. 

 

Among the parasites found in the present study, 

Henneguya sp. was the most common, with 32.0% 

infection rate. However, this finding is different from 

that of El-Seify et al. (2011) who reported that 

monogenetic trematodes represented the most 

prevalent among external parasites found. Since 

Clarias sp. is bottom dwellers, they feed on what is 

most available and close to them such as detritus, 

water invertebrates like arthropods, mollusks and 

mud (Imevbore and Bakare, 1970). These 

invertebrates may be intermediate hosts of myxozoan 

parasites. In addition, the increase in organic matter 

in the water may accelerate the life cycle of 

Henneguya sp. and this may explain why C. 

gariepinus exhibited an infection rate of Henneguya 

sp. that was higher than those for other parasites 

found. 

 

Regarding the seasonal prevalence of infection, the 

present work revealed that the highest rates were 

observed during winter and spring (68.3% and 

60.0%) respectively, while summer and autumn 

seasons exhibited lower rates (58.3% and 55.0%) 

correspondingly. However, in their studies on Nile 

tilapia, Eissa et al. (2014) and Noor El- Deen et al. 

(2015) reported that the highest seasonal prevalence 

of gill parasites was in summer. The high infection 

rate in winter may be as a result of receding of water 

systems during this season which results in habitat 

shrinking and this may increase the proximity of host 

to the parasites or their intermediate host. Meanwhile, 

precipitation and the associated hydrodynamic 

changes may disrupt parasite transmission, thereby 

changing the infection patterns (Pech et al., 2010). In 

addition, cold temperature proved to decrease the 

immune response and diseases resistance in fish 

rendering them more liable to parasitic infection. 

Also, during winter, the fishes lose their appetite, 

results in stress condition and get easily affected by 

different diseases (Ananya et al., 2017). 

 

The present investigation disclosed that female fish 

seems to be more susceptible to total gill parasites 

than males but with no significant difference. This 

sex-related pattern of infection may be due to the 

physiological state of females, as most gravid females 

have reduced resistance to infections by various 

organisms including parasites. Besides, their 

increased rate of food intake to meet their food 

requirements for the development of their eggs can 

expose them to more contact with the parasites, which 

subsequently increase their chances of being infected. 

Similar findings were stated previously (Emere and 

Egbe, 2006; Omeji et al., 2015 and Uruku and 

Adikwu, 2017). Also, Bichi and Yelwa (2010) 

reported that the females had a higher incidence rate 

of infection (20.7%) than the males (11.8%). These 

results, however, did not differ significantly (P>0.05). 

On the other hand, Tachia et al. (2013) found a 

significant difference in ectoparasitic infections 

between the different sexes of C. gariepinus and the 

male fish had a higher infection rate than the female 

one. 

 

The current study revealed that small-sized fish were 

more susceptible to gill parasites when compared 

with larger ones. This result may be attributed to the 

ill-developed immune system of smaller fish. 

However, Omeji et al. (2011) reported that bigger 

fishes had higher rates of parasitic infection than the 

smaller ones. 

 

It is noteworthy that mixed infection with more than 

one type of parasite was observed in 17.1%, while the 

single infection was detected in 43.8 % of the fish 

examined in the current study. Multiple infections 

were common due to the fact that the environment 

supports several parasites species, thereby exposing 

the host to simultaneous infections with many of 

them. The presence of one parasite and its activity 

within the host weaken the resistance which makes 

concurrent infection feasible. So, the clinical pictures 

recorded in infected fish were not specific and could 

be resulted from several parasites. 

 

Histopathology of gills infested with Trichodina sp. 

showed ulceration and hyperplasia of lining 

epithelium. These tissue changes may be due to the 

direct damage effect of the local parasite and its 

continuous irritation. Similar results were also 

reported by Aly et al. (1998). Extra-respiratory 

organs infected with Henneguya sp. revealed 

hyperplasia of the lining epithelium, focal chondritis, 

submucosal vasculitis with mononuclear cell 

infiltration. These alterations may be attributed to the 

pressure of the spores of Henneguya sp. on the host’s 

tissue (Amina and Bashter, 2002). The gill filaments 

infected with Myxobolus sp. displayed necrosis and 

ulceration of remnant epithelium. These results were 

supported by those of Saleh (2015). These lesions 

may develop as a result of the direct contact between 

the parasite and the host tissues and the secretion of 

certain kinds of proteolytic enzymes by the parasites 

that liquefy the infected tissues and digest the cement 
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material between the connective tissues and other 

tissues (Eissa et al., 2006). Also, the gill filaments 

infested with monogenes showed hyperplasia of 

lining epithelium, macrophage and fibroblastic 

proliferation in primary lamellae core and destruction 

of the cartilaginous plate with hyperplasia of 

chondrocytes forming focal areas of chondritis. These 

pathological changes may be due to the permanent 

irritating effect caused by the organ of fixation which 

usually leads to hyperplastic changes in the gills 

(Sterud et al., 1998; Noor El- Deen et al., 2015). 

Also, Arafa et al. (2009) reported similar results. 

While, the gill filaments infected with EMC, revealed 

thickening of the primary and secondary lamellae 

with hyperplasia of the lining epithelium. Shoaibi et 

al. (2010), recorded cartilage proliferation, 

hyperplasia, hypertrophy, and fusion of gill filament 

in platyfish infected with metacercaria. These 

alterations may result from the pressure of the cysts 

on the host’s tissue. 
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س جاربينيس( وكذلك معرفة افريقية )الكلاريلأسماك القراميط اأجريت هذه الدراسة للتعرف علي الطفيليات المختلفة التي تصيب خياشيم أ   

فريقية مختلفة لأسماك القراميط اأسمكة/ شهر( من 20سمكة ) 240. وفي خلال هذه الدراسة تم جمع عددبمصر سيوطأمعدلات الإصابة في محافظة 

حتي نهاية  2015من بداية يناير  ا  واحد ا  ة عامالدراس استغرقت. وقد أسيوطمن نهر النيل وروافده المختلفة في محافظة  حجاملأجناس والأا

سماك أنواع من الطفيليات التي تصيب خياشيم أوقد تم التعرف علي خمسة كلينيكي والطفيلي. لإسماك للفحص الأخضعت تلك ا حيث، 2015ديسمبر

للديدان المفلطحة ثنائية  والميتاسيركاريا المتكيسة ديدان المفلطحة وحيدة العائلال ،الميكزوبولس ،الهينيجايا ،التريكودينا فريقية وهي:لأالقراميط ا

كثر من نوع أنسبة الإصابة بن أأوضح الفحص الطفيلي  كما رتيب.٪على الت4.2٪ و 22،  ٪5.8،  ٪32٪، 14.1 وكانت معدلات الاصابةالعائل. 

أن  كذلك أوضحت الدراسةو. التى خضعت للدراسةسماك لأمن ا ٪43.8بينما مثلت الإصابة بنوع واحد من الطفيليات  ٪17.1شكلت  من الطفيليات

، بينما في فصلي الصيف  ٪ على التوالي60٪ و 68.3بلغت معدلات إصابة بعدوى الطفيلية لوحظ خلال فصل الشتاء وفصل الربيع للأعلى معدل 

كما انخفضت  ،الإناث أعلى من الذكور فىمعدلات الإصابة الطفيلية  و قد كانت .رتيب٪ على الت55٪ و 58.3والخريف كانت معدلات الإصابة 

 .صابة بالطفيليات المختلفةالم الأسماكالعديد من التغيرات الهيستوباثولوجية في خياشيم  قد لوحظو السمكة.  حجممعدلات الإصابة مع زيادة 
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