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Abstract 
The present study was carried out in three different pond locations in Owerri West (namely Beliorck 
aquatic limited Obinze as Pond A, Eddvic integrated farm limited Ihiagwa as Pond B and Urban fish 
farm Avu as Pond C), to identify, determine and compare the prevalence of Endo-parasites of Clarias 
gariepinus. Of the 60 Clarias gariepinus samples analyzed and examined for Endo-parasites by taking a 
smear of their internal organs for examinations using staining method (Giemsa stain), 5 Endo-parasites 
were identified and isolated belonging to 3 taxas namely Nematode: Contracaecum sp (11.67%), 
Camallanus sp (48.33%), Protozoa: Cryptobia iubilans (40%), Trypanosoma sp (35%), 
Acanthocephalans: Acanthocephalus sp (21.67%). Pond C was found to harbour higher number of Endo-
parasites than pond A and pond B. The intestine, stomach, liver and kidney were examined for Endo-
parasites of which the stomach (with Pond A 60%, Pond B 40% and Pond C 80%) accounted as the 
organs with the most Endo-parasitic invasion. Bigger fishes were observed to harbor higher Endo-
parasites than the smaller ones. 
 
Keywords: Endo-parasites, selected ponds, Clarias gariepinus, parasites prevalence, invasion and 
infestation 
 
1. Introduction 
The African cat fish (Clarias gariepinus) belongs to the family Clariidae and has been known 
to be the most popular fish food in Nigeria (Froese et al., 2014) [23]. It is found throughout 
Africa and in the Middle East and lives in freshwater rivers, lakes and as well as human-made 
habitat, such as the earthen pond or concrete ponds and was introduced all over the world in 
the early 1980’s for aquaculture purposes (Froese, 2014) [23]. Its importance can never be over 
emphasized due to its high nutritive value, it is a good source of protein in the diet of different 
countries especially in the tropics and subtropics where malnutrition is a major problem 
(Alune and Andrew, 1996) [6]. Report shows that fish accounts for more than forty percent of 
protein diet of two-thirds of the global population (Eyo, 1992 and FAO, 1999) [20, 22]. 
According to Sadiku and Oladimeji (1991) [52], the average protein intake by an average 
Nigerian was estimated to be about 63.24g/caput/day, which happens to be below 
70g/caput/day FAO minimum recommendation protein intake. The demand for fish has been 
found to be very high due to its oily flesh and low cholesterol level and; is a promising aspect 
of investment in Africa. Fish has a great wide geographical spread, high promise in growth 
rate, resistant to handling and as well as appreciated flesh (Akinsanya and Otubanjo, 2006) [4]. 
One of the major problems of the fishery sector which remains to be addressed as an important 
constraint in improving the productivity of the sector in both wild and cultured population are 
parasite and disease associated with fish (Subasinghe et al., 2002) [54]. Parasites of fish are a 
concern since they often produce a weakening of the host’s immune system thereby increasing 
their susceptibility to secondary infections that often result in the nutritive devaluation of fish 
and subsequent economic losses (Onyedineke et al., 2010) [45]. Parasitic diseases reduces fish 
production by affecting the normal physiology of the fish and if left uncontrolled could result 
to mass mortalities or in some cases could serve as source of infection for human and other 
vertebrates that consume it (Ayotunde et al., 2007) [9]. These parasites could be Ecto-parasites 
or Endo-parasites. The protozoan and helminthes are reported to be the major group of 
parasites of fish involved in parasitism in Nigeria (Ndifon and Jimeta, 1990; Adikwu et al., 
2004; Omeji, 2011) [37, 2, 41].  
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However, Endo-parasites reduce fish availability for 
consumption and also increase the danger of fish parasite 
occurring in our food, which serves as a threat to human 
health. The World Bank estimated that in 1997, global losses 
from aquaculture Endo-parasites were in the order of 3billion 
US Dollars per year (Subasinghe et al., 2001) [53]. Economic 
impediment of fish parasites comes not only from mortality, 
but also from treatment expenses and growth reduction during 
and after outbreak of disease which militates against 
expansion of aquaculture. Therefore, understanding the 
etiology of parasitic diseases is of crucial importance as it 
determines the choice of potential treatment, hence, 
identification of parasites to its genus which is generally 
sufficient to implement an effective therapeutic or 
prophylactic strategy for combating the disease (Paperna, 
1980) [50]. The study aims at investigating the Endo-parasites 
of fish from some selected ponds, therefore needs to identify 
the most common economically important Endo-parasites and 
to assess their prevalence in the pond. 
 
2. Materials and Methods 
2.1 Study area 
This research study was carried out in Owerri West Local 
Government Area of Imo State. It is located in the southern 
part of the State within latitude 060 52’ E and 070 05’ E, 
longitude 050, 15’ N and 050 34’N of the South East Zone of 
Nigeria. It comprises about 16 autonomous communities and 
share common boundary with villages like Ohaji/Egbema, 
Owerri North and Owerri Municipal etc with a total land mass 
of about 3,787 square kilometers and a population of about 
250,000 people (Ministry of lands and survey Imo State, 
2003) [37]. It has Otamiri and Nworie River. It has mean 
annual rainfall of about 2250-3000mm that begins from the 
month of March to October and the temperature ranges from 
35 °C – 37 ºC 
 
2.2 Experimental design 
One pond was marked out from each fish farm selected 
(namely Beliorck Aquatic limited, Obinze as Pond A; Eddvic 
Integrated farm limited, Ihiagwa as Pond B and Urban fish 
farm Avu as Pond C) all in Owerri West Local Government 
Area. Each sampled fish was assigned a reference number to 

ensure proper documentation of records and transported alive 
immediately to the laboratory for examinations. The 
specimens were identified using both the meristic features 
provided by Willoughby (1974) [59]. The sexes of the fish 
were determined by examination of genital pore (Martinez-
Aquino et al., 2004) [33]. The standard length of each fish was 
measured in centimeters (cm) using a meter rule while the 
weight measurement was taken in grams using an electronic 
meter balance (King 1996) [30]. 
 
2.3 Laboratory methods 
The fish was immobilized to prevent it from struggling during 
dissection, and placed on a dissecting board. The fish was 
dissected to bring out the various organs that were examined 
for Endo-parasites which includes; liver, kidney, stomach and 
intestine. The excised gastrointestinal tract was carefully 
sectioned into portions such as the intestine, stomach, kidney, 
liver, and each portion was then cut open, washed in Petri 
dish with 0.1% sodium chloride solution and further rinsed 
with 0.1% sodium bicarbonate to enhance parasite search 
(Paperna, 1996; Marcogliese, 2011) [46, 32]. Each drop of the 
residue or smear was placed on the slide, stained with Giemsa 
stain and then viewed under x10 and x40 objective light 
microscope to check for parasites. The observed parasites 
were compared with the keys of freshwater fish parasites 
pictorial guide by Deborah et al, (2005) [16] for identification. 
Simple descriptive statistical analysis such as mode, mean, 
percentages, frequency, histogram, pie chart and bar chart 
were employed in summarizing the data obtained with aid of 
excel 2013. 
 
3. Results 
Of the 60 samples of Clarias gariepinus examined for Endo-
parasites, 68.33% was infected from selected fish farms (Pond 
A, Pond B and Pond C) in Owerri West Local Government 
Area. The result (fig 1) shows that Camallanus sp dominated 
the Endo-parasitism of Clarias gariepinus as it infected 
29(48.33%) out of the 60 samples examined, followed by 
Cryptobia iubilans 24(40%), Trypanosoma sp 21(35%), 
Acanthocephalus sp 13(21.67%) and Contracaecum sp 
7(11.67%) as the least parasitic infection. 

 

Acanthocephalus sp

Cryptobia iubilans

Camallanus sp

Contracaecum sp

Trypanosoma sp

 
 

Fig 1: Pie chart showing the rate of Endo-para septic infection of clarias gariepinus form selected fish ponds in Owerri West 
 

The weekly examination and identification of Endo-
parasitism of Clarias gariepinus with respect to their sexes 
(table 1) shows that more of female fishes were examined 
39(65%) and were also infected 28(71.79%) more than the 
male fishes 21(35%) and 13(61.90%) as a result of the 
random sampling of the fish. Similarly, week three recorded 
more number of Endo-parasites on the females singularly than 

any other week. Acanthocephalus sp was found to infest the 
male throughout the weekly examination. Camallanus sp 
(60%) was found to be more prevalent followed by Cryptobia 
iubilans (50%), Acanthocephalus sp (40%), Trypanosoma sp 
(40%) and finally Contracaecum sp (30%) as the least 
prevalent at all the weekly examination and identification. 
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Table 1: Prevalence of Infection of Clarias Gariepinus With Respect to Sex 
 

Week Sex 
No of fish 
Examined 

No (%) of fish 
infected 

Total no of 
parasites 

Endoparasites 
(%) Prevalence 

of infection 
(%) Prevalence 

of parasites Contracaecumsp 
Acanthocephalus 

sp 
Trypanosoma 

sp 
Cryptobia 
iubilans 

Camallanus 
sp 

Wk1 M 
F 

4 
8 

2(4.87) 
7(17.07) 

3 
2 

+ 
- 

- 
+ 

- 
+ 

+ 
- 

+ 
- 

3.33 
11.66 

5.00 
3.33 

Wk2 M 
F 

7 
5 

5(12.19) 
2(4.87) 

2 
3 

- 
- 

- 
+ 

- 
- 

+ 
+ 

+ 
+ 

10.00 
1.66 

3.33 
5.00 

Wk3 M 
F 

2 
10 

1(2.43) 
7(17.07) 

1 
4 

- 
+ 

- 
+ 

+ 
- 

- 
+ 

- 
+ 

1.66 
11.66 

1.67 
1.67 

Wk4 M 
F 

3 
9 

3(7.31) 
6(14.63) 

1 
2 

- 
- 

- 
+ 

- 
+ 

+ 
- 

- 
- 

5.00 
10.00 

1.67 
3.33 

Wk5 M 
F 

5 
7 

2(4.87) 
6(14.63) 

1 
3 

- 
+ 

- 
- 

- 
+ 

- 
- 

+ 
+ 

5.00 
8.33 

1.67 
5.00 

Total  60 41(68.33)  30% 40% 40% 50% 60% 68.34 31.67 
M  21 13(61.90)  10% - 10% 30% 30% 100 100 
F  39 28(71.79)  20% 40% 30% 20% 30%   

 
% Prevalence of infection = Number of fish infected x 100  

Total number of fish examined 
 
No (%) of fish infected = Number of fish of the same sex infected per week x 100 

Total number of fish infected 
 
% Prevalence of parasites = Number of fish infected x 100  

Total number of fish examined 
 
M= male; F= female; + = present; - = absent 
Note: % infestation of fish sex (male and female) were calculated with respect to the number sampled respectively 
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The rate of Endo-parasites invasion of different organs 
(intestine, stomach, liver and kidney) of Clarias gariepinus in 
the selected Ponds (see fig 2) shows that five parasites were 
identified in Pond C (as the most infected farm) namely 
Contracaecum sp, Camallanus sp, Trypanosoma sp and 
Cryptobia iubilans with the intestine (80%) as most invaded 
than the other organs. None of the identified parasites were 
found to be present in the kidney in all the Ponds examined. 

Then followed by Pond A, identified with four parasites 
namely Contracaecum sp, Camallanus sp, Trypanosoma sp, 
and Acanthocephalus sp, with the intestine (60%) as the most 
invaded than the other organs. Then Pond B which had the 
least infection identified four parasites namely Contracaecum 
sp, Camallanus sp, Trypanosoma sp and Cryptobia iubilans 
with the intestine and liver with 40% prevalence as the most 
invaded organ in the pond.  

 

 
 

Fig 2: multiple bar chart showing the rate of invasion of different organs of Clarias gariepinus by  
Endo-parasites in selected Ponds in Owerri West. 

 
Table 2 shows weight distribution and parasitic infestation of 
Clarias gariepinus from the selected Fish Ponds while Fig 3 
shows the rate of Endo-parasitic infection of Clarias 
gariepinus with respect to size (length) distribution. The 

length classes of 18.00-20.99(Pond A), 27.00-32.99(Pond B) 
and 18.00-20.99 (Pond C) examined, was found to harbour no 
Endo-parasitic infection, where Pond C recorded the highest 
number of fish infestation and Endo-parasitic invasion. 

 
Table 2: Weight Distribution and Parasitic Infestation of Clarias gariepinus in selected Fish Ponds in Owerri West L.G.A 

 

Pond Body weight No (%) of fish Examined No (%) of fish infected No of parasites present Intensity of infection 
 150-199 - -(-) - - 
 200-249 - -(-) - -
 250-299 - -(-) - - 
 300-349 - -(-) - - 
 350-399 2(10.00) 1(50.00) 2 0.50 

POND A 400-449 3(15.00) 2(66.67) 1 0.67 
 450-499 2(10.00) 1(50.00) 2 0.50 
 500-549 4(20.00) 2(50.00) 3 0.50 
 550-599 7(35.00) 5(71.42) 3 0.63 
 600-650 2(10.00) 2(100) 3 1.00 
     Total: 3.80 
 150-199 3(15.00) 2(66.67) 2 0.67
 200-249 3(15.00) -(-) - - 
 250-299 4(20.00) 2(50.00) 2 0.50 
 300-349 2(10.00) 2(100) 1 1.00 

POND B 350-399 5(25.00) 3(60.00) 3 0.67 
 400-449 3(15.00) 2(66.67) 3 0.67 
 450-499 - -(-) - - 
 500-549 - -(-) - -
 550-599 - -(-) - - 
 600-650 - -(-) - - 
   Total: 3.51
 150-199 - -(-) - - 
 200-249 1(5.00) -(-) - - 
 250-299 1(5.00) 19(100) 2 1.00 
 300-349 - -(-) - - 

POND C 350-399 2(10.00) 2(100) 3 1.00 
 400-449 1(5.00) 1(100) 2 1.00 
 450-499 3(15.00) 2(66.67) 2 0.67 
 500-549 4(20.00) 4(100) 3 1.00 
 550-599 3(15.00) 2(66.67) 4 0.67 
 600-650 5(25.00) 5(100) 4 1.00 
 Total: 6.34 
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No (%) of fish examined = Number of fish examined x 100  
Total number of fish in Pond (A, B, C) 

 
No (%) of fish infected = Number of fish infected x 100  

Number examined 
 

Intensity of infection = Number of fish infected  
 Number of fish examined 

(-) = Absent; (+) = Present 
 

 
 

Fig 3: Multiple bar chart showing the rate of Endo-parasitic infection 
of Clarias gariepinus with respect to size distribution from selected 

fish Ponds in Owerri West. 
 

 
 

Plate 1: Photomicrograph of Cryptobia iubilans isolated from 
Clarias gariepinus 

 

 
 

Plate 2: Photomicrograph of Trypanosoma sp isolated from Clarias 
gariepinus. 

 

 
 

Plate 3: Photomicrograph of Acanthocephalus sp isolated from 
Clarias gariepinus. 

 
 

Plate 4: Photomicrograph of Camallanus sp isolated from Clarias 
gariepinus 

 

 
 

Plate 5: Photomicrograph of Contrcacaecum sp. isolated from 
Clarias gariepinus. 

 
4. Discussion 
From this study, it is revealed that Out of the sixty Clarias 
gariepinus examined for parasitological investigation, a total 
of 41(68.33%) specimens were infected while 19(31.67%) 
were not infected. It further shows that out of the five 
parasites identified, Camallanus sp had the highest prevalence 
of 48.33% which was found to be present at the three ponds 
examined and at three organs out of four organs examined for 
Endo-parasitic infestation. This was followed by Cryptobia 
iubilans with prevalence of 40%, Trypanosoma sp with 35%, 
Acanthocephalus sp (21.67%) and Contracaecum sp (11.67%) 
as the least identified parasite present. This results agrees with 
Okoye et al (2014) [39] and Moravec and Jean-Lon (2006) [35], 
they identified Camallanus sp as the most prevalent Endo-
parasitic organism but disagrees with Omeji et al (2013) [43], 
Amare et al (2014) [10], Moravec (2009) [36], Barson (2004) [12] 
and Eyo et al (2013) [18], they have reported Eustrongylides, 
Contracaecum sp and Acanthocephalus sp in their 
investigation as the most prevalent parasitic organism present 
in Clarias gariepinus. Okoye et al (2014) [39] have equally 
recorded Acanthocephalus sp as the least occurred parasites in 
fish. This result also agrees with the findings of Wengon 
(1908) [58], Dias (1952) [17], Baker (1960, 1961) [12, 13], Adikwu 
(2004) [2] and Omeji et al (2013) [43], they have reported the 
occurrence of Trypanosoma sp in Clarias sp in ponds and all 
major waters of Africa. High prevalence of Cryptobia 
iubilans which was recorded as most occurred Endo-parasite 
of the Protozoan class in freshwater fish (Clarias gariepinus) 
affects their health adversely. 
This study equally reveals that Protozoan parasitic taxa (75%) 
make up the highest infestation rate of parasites found to be 
prevalent in the selected fish ponds followed by Nematode 
(60%) and Acanthocephalan (21.67%) which agrees with 
Alverez-Pellitero (2004) [7] and Omeji et. al (2010, 2011, 
2013) [42, 41, 43]. This also disagrees with Ejere et al (2014) [20] 
and Usip et al (2014) [60] who recorded Acanthocephalan and 
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Nematode as the most prevalent Endo-parasite respectively. 
In this study, the commonest infection was caused by 
Nematode and of which many authors have recorded it as one 
of the most prevalent Endo-parasites of Clarias gariepinus 
and occurred mostly as primary Endo-parasitic infection of 
the host. They also are of great economic importance to the 
host in stabilizing and utilizing unwanted food particles in 
their body and become damaging when in excess and no 
check on them (Bakare and Imevbore, 1970) [25]. 
Out of the 41 specimens infected 13(61.90%) were males and 
28(71.79%) were females which show that females were 
heavily infected more than the males (See table 1). This may 
be attributed to their quest for survival. Since males are 
believed to be stronger sex, they are able to explore available 
food resources better than the females. Females in their quest 
for survival might have fed on other food particles that it 
would normally not feed on were food very abundant thereby 
taking up these infective organisms in the process and their 
increased food intake to meet up to the food requirement for 
development of their egg might have exposed them to more 
contact with the parasites which subsequently increases their 
chance of being infected. According to Ibiwoye et al., (2004) 
[24] and Mhaisen et al., (1988) [34], female fish are more 
infested than their male counterpart while Biu, A.A et al., 
(2013) [15] disagrees when he reported that variations in 
parasitic infection among the sexes of fish were by chance. 
Ibiwoye et al., (2004) [24] have reported that female fishes are 
generally susceptible to infection with Acanthocephalans, 
Nematodes and Cestodes. This present work agrees with 
Omeji et al (2013) [43] who had more percentage parasitic 
infestation in females and disagree with Aliyu et al., (2012) [8] 
who indicated that more males were infected to that of the 
females. The result showed that out of the five weeks of 
examination, week four recorded the highest prevalence, with 
males (5%) and females (10%) (See table 1). The result from 
this study further disagrees with Emere (2000) [19]; Onwuliri 
and Mgbemena (1987) [44] who reported differences in the 
incidence of infestation between male and female fish, which 
may be due to differential feeding either by quantity or quality 
of feed, or as a result of different degrees of resistance to 
infection. 
It was observed in this study that the prevalence of infection 
in Clarias gariepinus increased with increasing size. Similar 
observations were reported by Ayanda (2009) [11] and Olurin 
and Samorin, (2006) [40] that the longer and heavier the fish, 
the greater the susceptibility to parasitic infection. This 
observation could be attributed to the fact that bigger fish 
provides larger surface area for infection to multiply in 
numbers than in smaller ones, and also as a result of changes 
in diet from Phytoplankton and Zooplankton to insects, 
larvae, snails, worms and crustaceans for food as smaller 
fishes grow into bigger ones (Obano et al., 2010) [38]. The 
higher number of parasites and intensities recorded in bigger 
fish with the weight classes of 500-650g could be attributed to 
their quest for survival (Ayanda, 2009) [11]. 
The results further showed that out of the four organs 
examined for Endo-parasites, no parasite was identified at the 
kidney in the entire three farms undertaken, from this study. 
This work agrees with Omeji et al (2010) [42], Akinsanya et al 
(2008) [3], and Okoye et al (2014) [39] who reported that none 
of the identified parasite was recorded in the kidney. Endo-
parasitic invasion on the stomach (Pond A 60%, Pond B 40%, 
Pond C 80%) was more than the other organs examined, 
followed by the intestine which had 40% prevalence in Pond 

A, 20% in Pond B and 60% in Pond C. High nutritional 
content of Clarias gariepinus in the stomach may possibly 
account for their abundance in them (Akinsanya, et al., 2008) 
[3]. These variations in the rate of parasitism could be likened 
to abiotic and biotic conditions of the environments where the 
studies were carried out (Koskivaara, 1992; Thompson and 
Larson, 2004) [31, 56]. This is attributed to the saying that 
internal helminthes parasites depends on the presence of 
absorbable food materials in lumen of the gut. The availability 
of certain classes of nutrient and their different site of 
digestion and absorption will play a definite role in 
determining the kind of parasite and their distribution in the 
fish specimens (Onyedineke, 2010) [45]. Cryptobia iubilans 
was found to occur in most of the organs (stomach, intestine 
and liver) examined for Endo-parasites which agrees with 
Omeji et al (2010) [42] and Adam et al (2009) [1] who have 
reported heavy presence of Cryptobia iubilans in the stomach, 
intestine and liver respectively. 
 
5. Conclusion 
Pond C as the most infected Endo-parasites of Clarias 
gariepinus could be as a result of its higher nutrient load 
(more fertilized), pond area, and physico-chemical parameters 
of the water than pond A and pond B (See fig 2). Therefore 
the presence of these parasites might elicit some pathological 
effects on the fishes by retarding their growth performance, 
causing tissue disruption and even death. Unfavourable 
conditions may offset fish physiology, favouring parasite 
infestation and invasion. Some examples are Pollution of the 
pond and unfavourable temperature which may alter fish 
physiology aids Endo-parasitizing of fish organs significantly. 
Fish parasitism constitutes a major threat to fish productivity, 
and the increased demand on fish as a ready and safe source 
of protein to humans should trigger more studies on fish and 
its parasites. Also fish activities and time may have 
contributed to female Clarias gariepinus being more infected 
with parasites than the males. Though Clarias gariepinus as a 
hardy stock, may have high tolerance and resistance to 
parasitic infection, still parasitic infection is been recorded to 
be the main cause of loss in fish production which may results 
to mortality, treatment cost, quality and quantity reduction of 
the stock thereby causing a decrease in the value and price of 
fish. Adequate care should be taken in management of 
Aquaculture because this is where the infections spread 
without been noticed as a result of poor managerial condition. 
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