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Abstract

Water channel is a vital resourse in many countries, as it provides the communities with different
economic potentialities. However, impact of human activities via industrialization, urbanization
contaminates the water body leading to depletion of an important aquatic biota such as fish. The present
study determined the prevalence of parasitic infestation in fish species (C. gariepinus and Heterotis
niloticus) along Marma Water Channel, which comprises of Marma, Likori, Dawa and Madachi towns.
The study was carried out for a period of 12 months (January to December, 2023). Parasitic prevalence,
were evaluated using standard protocol. Two hundred and seventy (270) fresh fish species of both C.
gariepinus and H. niloticus were randomly obtained from the landing sites on monthly basis. The
overall prevalence of infection was 21.85%, in which higher prevalence rate was recorded in H. niloticus
with 22.01% while C. gariepinus had 21.62%. Morphological examination revealed the identity of the
encountered fish parasites with Bothriocephalus acheilognathii (40.9%), Biacetabulum infrequens
(13.6%), Cecaria heterophiid (27.3 %), Rhabdochona congolensis (9.5%) and Cystacanth (larval stage)
(13.6%). It was concluded that Cestodes where more predominant with the total number of 17 parasites
across the two fish species. It is therefore recommended that fish samples from Marma water channel
should be properly cooked to protect consumers from ingesting fish contaminated with parasites.
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INTRODUCTION

Fish makes up almost 37% of Nigeria's total protein needs and is the most affordable and
significant source of animal protein (FAO, 2024). According to the FAO (2024), fish accounts
for about 16% of the animal protein consumed worldwide. In areas with comparatively
limited cattle, it is significant source of protein for billions of people, primarily in developing
nations (FAO, 2024). Because of their affordability, consumption and demand for high-quality
fish protein are on the rise. Unfortunately, parasitic infections in fish are a big problem because
they weaken the host immune system, making it easier for disease-causing agents like fungi,
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bacteria, and viruses to infect the fish (Auta et al., 2019). This makes the fish less nutritious
and causes businesses to lose money because they have trouble selling their products (Osimen
and Anagha, 2020). In naturally occurring infections, host damage is rarely evident in fish in
African aquatic habitats. However, these worms pose a potential risk to native fish species
introduced to farming (Nizar et al.,, 2021). Fish parasites are potential indicators of
environmental quality (Dankishiya et al., 2019). However, fish Parasites can be grouped into
micro parasites and macro parasites on the basis of size. The micro parasites include viruses,
bacteria, fungi, protozoans, microsporidians (Uruku and Adikwu, 2017; Auta et al., 2019). On
the other hand, the macro parasites are multicellular organisms mainly comprised of the
helminths and arthropods. Similarly, parasites can be grouped based on their localization on
the affected host as endoparasites and ectoparasites. Ectoparasites are found on the external
surfaces such as skin, fins and gills (e.g. gill flukes, anchor worms, fish lice and leeches)
(Adewole et al., 2018). Endoparasites are found in the internal tissues such as muscles and
organs such as the alimentary canal, liver, and kidney (e.g. trematodes, cestodes,
acanthocephalans and nematodes) (Abiyu et al., 2020). For instance, Danyaro et al. (2018)
identified four classes of helminths in Marma water channel belonging to cestode (12),
trematode (1), nematode (6) and acanthocephalan (3). In addition, Imam and Dewu (2010)
identified Ichthyopthirius sp., Trichodina sp., Eimeria spp and Chilodonella sp. with prevalence
rate of 56%, 10.5%, 5.3% and 3.5% respectively the following fish parasite at Galadima Fish
Market, Kano State while Biu ef al. (2014) reported a 42.9% incidence of Paramacallanus and
23.8% of Contracaceum in Oreochromis niloticus from Alao reservoir, Maiduguri.

Parasitic infections are common in natural water bodies, affecting fish growth, development
and reproduction (E-Shahawy et al., 2017; Areda et al., 2019). Effects of parasite on fish include
muscle degeneration, liver dysfunction, interference with nutrition, cardiac disruption,
nervous system impairment, castration or mechanical interference with spawning, weight loss
and gross distortion of the body (Adewole et al., 2018). Other severe pathological disorders
include inflammation and atrophy of the viscera, resulting from compression of organs by the
parasites, often together with accumulation of blood stained ascetic fluid (Amechi, 2015).
Parasites are also incriminated in severe pathological disorders in the affected fish, resulting
in their economic and nutritive devaluation. These diseases, in addition to other factors, cause
steady decline in fishery resources in Jigawa State. In view of the forgoing, this research aimed
at assessing intestinal parasites of C. gariepinus and H. niloticus of Marma water channel,
Kirikasmma Local Government, Jigawa, State, Nigeria.

MATERIALS AND METHODS

Description of the Study Area

Marma water channel is situated along the river Hadejia in Kirikassama Local Government
Area, Jigawa State (Figure 1). It is located at latitude 12°30°00”- 12 42’07”” N and longitude 10°
14'24”- 10° 23’00"15° E of green which meridian. Marma water channel covers a vast area in
term of flow its effects affect not only Kirikasamma Local Government, but it transcends
Hadejia, Birniwa and Guri local government areas. River Hadejia has four tributaries, they
are: Kafin Hausa, Burumgana, old Hadeja and Marma water channel. Two distinct seasons
are experienced annually wet and dry seasons with annual mean temperature of 31°C. The
agro-metrological station of Hadejia indicates an estimated average rainfall as 411 mm during
months of July and August. The rainy season period lasts from June to September and dry
season runs from October to May. The water channel contains muddy substratum and gently
flowing, highly turbid with rich algal growth and macrophytes. Sandy- loam and clay - loam
are the soil types of the area of which they are rich in nutrients and other minerals (Saiyadi et
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al., 2022). The communities around the water channel depend basically on the water body as

a source of livelihood by exploiting its abundant resources.

Study Area and Settings

The selected study towns are Marma (latitude 12°39'47”N - 12°42’07”N and longitude
10°17'11"7E - 10° 23'34”E), Likori, (12°23’44”N - 12°32’35”N and 10°25'51”E - 10° 31’34”E),
Dawa (12°39'07”N - 12°39°45”N and 10°19'53”E - 8° 22'19”E ), and Madachi (12°33'09”N -
12°39'21”N and longitude 10°14'24"E - 10° 22’31"”E). Town selection was based on closeness
to the water channel and human or biological activities such as fishing, farming, and cattle
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Figure 2.1 Map of the Study Area (Source: GIS Unit, Geography Department, Bayero University, Kano)

Sample Size Determination

The research involves assessment of several variables from the sampling stations using
formula for sample size determination described by Morris et al. (1992):

n= Z;# where:
Z = statistic level of confidence interval at 95% = 1.96, P = previous prevalence from other
study
d = allowable error of 5%, (0.05)
q=1-P
For Fish samples a 22.4% previous prevalence according to Danyaro et al. (2019) was used.
Hence,
1.962(0.224)(1-0.224)
0.052
n=267.1, Round up to270

Fish Sample Collection and Processing

Fishes were also collected using method adopted by Danyaro et al. (2018). Live fresh specimen
of C. gariepinus and H. niloticus of different weights and length group was obtained directly
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from the local fishermen working in the study area monthly. Freshly killed fish samples were
transported from the study site in a cool box to the laboratory for further analysis.

Fish Sample Parasitological Examination

Collected samples were examined as described by Danyaro et al. (2018).The intestine was cut
open using a pair of scissors and the content was emptied each into a Petri dish containing
10% Formalin solution. The lining of the lumen was scrapped out and put on glass slide
covered with slip and then observed using microscope with X10 and X40 objectives lens.
Parasites recovered were observed using the taxonomic keys of Paperna (1996).

Ethical Approval
Ethical approval with Reference number MOH/SEC/1.5/7071/V1/3V /1 was obtained from
Jigawa State Ministry of Health prior to the commencement of the study.

Statistical Analyses
The overall prevalence of the parasitic infections were analysed using chi-square tests.
Significance difference was declared at 5% significance level (P<0.05)

Results and Discussion

Overall Prevalence of Helminths Infection in Clarias gariepinus and H. niloticus revealed a total
21.85%. C. gariepinus had 21.62% out of 111 fish examined while H. niloticus 22.01% (35/159)
(Table 1).

Table 1:- Overall Prevalence of Helminths Infection in Clarias and H. niloticus

Fish Species No examined No infected (%)
C. gariepinus 111 23(21.62)
H. niloticus 159 35(22.01)
Total 270 58 (21.85)
X2 =3.44, d.f = 1(p-v =0.05) (b) x2 =6.77, d.f =1(P = 0.077)

Table 2 revealed the prevalence of helminth infections in Clarias gariepinus and Heterotis
niloticus in relation to sex. The observed infection rates highlight notable trends between male
and female fish across both species. In C. gariepinus, 60.86% of males (14/60) were infected,
compared to 39.13% of females (9/51). H. niloticus, the infection rates were 60.0% in males
(21/91) versus 40.0% in females (14/68). Overall, males in both species had a higher infection
rates than females, indicating sex-related susceptibility to helminth infections.

Table 2: Prevalence of Helminths infection in Clarias and Heterotis in relation to Sex

Sex C. gariepinus H. niloticus
No. examined No. infected (%) No. examined No. infected (%)
Male 60 14(60.86) 91 21(60.0)
Female 51 9(39.13) 68 14(40.0)
Total 111 23 159 35
X2 =3.65, df. =1(p = 0.95) (b) x2=1.61, df. =1(p = 0.05)

Table 3 presents the prevalence of helminth parasites in C.gariepinus collected from the
sampling sites. The helminth species identified include Cestodea with Bothriocephalus
acheilognathii having 32.53% and Biacetabulum infrequens (11.11%). Trematoda had Cecaria of
heterophiid (11.11% females, 7.14% males). Nematoda representatives include: Rhabdochona
congolensis (11.11% females, 14.28% males); Enterobius vermicularis (22.22% females, 20.00 %
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males); Anchorworms larvae (33.33% females, 7.14% males); and Cystacanth larval stage with
7.14%.

Table 3: Prevalence of Helminths Parasite in C. gariepinus in Marma water Channels

Female Male

Class of parasites No. recovered % infected % infected
Cestoda
Bothriocephalus acheilognathii 1 11.11 3 21.42
Biacetabulum infrequens 1 11.11
Trematoda
Cecaria of heterophiid 1 11.11 1 7.14
Nematoda
Rhabdochona congolensis 1 11.11 2 14.28
Enterobius vermicularis 2 2222 2 20.00
Anchorworms larvae 3 33.33 1 7.14
Cystacanth larval stage 0 0.00 1 7.14
Total 9 100 10 100

(@) x2=23.65d.f=6(p=0.05) (b) x2=1.91,df=6 (P=0.87)

Table 4, indicates the prevalence of helminth parasites in Heterotis niloticus collected from the
Marma water channels, comparing infection rates between female and male fish species.
Bothriocephalus acheilognathii, had 28.57% among females while males recorded 28.57%.
Females had 14.28% infections of Biacetabulum infrequens, none in males. Cecaria of heterophiid
4.76% among males. Rhabdochona congolensis in females (28.57%) and 19.04% in males.
Enterobius vermicularis (14.28 %) in females and 5.88% among males. Anchorworms larvae had
14.28% in males. Cystacanth larval stage had 14.28% in male infection rate and 9.52% in
females. Overall infection indicates 14 infections, while males had 21 infections.

Table 4: Prevalence of Helminths Parasite in H. niloticus in Marma water Channels

Female Male

Class of parasites No. recovered % infected % infected
Cestoda
Bothriocephalus acheilognathii 4 28.57 6 28.57
Biacetabulum infrequens 2 14.28 0
Trematoda

Cecaria of heterophiid 1 4.76
Nematoda
Rhabdochona congolensis 4 28.57 4 19.04
Enterobius vermicularis 2 14.28 1 5.88
Anchorworms larvae 3 14.28
cystacanth larval stage 2 14.28 2 9.52
Total 14 100 17 100

X2 =3.65,d.f =6 (p=0.95) (b) x2=1.61, d.f =6 (p=0.05)

Table 5 presents the prevalence of helminth infections in Clarias gariepinus and Heterotis
niloticus in relation to fish length. C. gariepinus with mean length 15 - 24.9 cm had 60.86%
infection rate while those with length of 25 - 34.9 cm had 21.73%. Those with length of 35cm
and above, had 17.39%. For H. niloticus: those with length range of 15 - 24.9 cm, 54.28% were
observed. Those with length 25 - 34.9 cm, 25.71% were recorded while fish with length 35cm
and above: 39 had 20.0% infection rate. Total infections, For C. gariepinus, the overall infection
rate was 23% while H. niloticus showed a total infection rate of 35%.
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Table 5: Prevalence of Helminths infection in Clarias and Heterotis in relation to Length

C.gariepinus H.niloticus
Range (cm) No. examined No. infected (%) No. examined No infected (%)
15-24.9 45 14(60.86) 79 19(54.28)
25-349 40 5(21.73) 41 9(25.71)
35 and above 26 4(17.39) 39 7(20.0)
Total 111 23 159 35
X2 =12.76, d.f = 2 (p=0.67) X2 =11.33, d.f = 3 (p= 0.05)

Table 6, presents the prevalence of helminth infections in Clarias gariepinus and Heterotis
niloticus in relation to fish weight. Among C. gariepinus with weight range of 1 - 99 g, 39.13%
were infected. Fish species with weight of 100 - 199 g, 26.08% were infected. Those with
weight range of 200 - 299g, had 17.39% infection rate. Weight range 300 - 399 g, 13.04% were
infected while those with 400 and above, had 4.34%. H. niloticus with weight range 1 - 99 g,
39.02% were recorded. Among 100 - 199 g, 21.95% were infected compared to 200 - 299 g, 31
where 17.07% were recorded. Fish species with weight range of 300 - 399 g had 12.19% while
400g and above had 9.75% infection rate. C. gariepinus had an overall infection rate of 23%,
while H. niloticus exhibited a total infection rate of 41%.

Table 6: Prevalence of Helminths infection in Clarias and Heterotis in relation to Weight

C. gariepinus H. niloticus

Weight (g) No. examined No. infected (%) No. examined No. infected (%)
1-99 52 9(39.13) 47 16(39.02)
100- 199 19 6(26.08) 34 9(21.95)
200- 299 19 4(17.39) 31 7(17.07)
300- 399 14 3(13.04) 26 5(12.19)
400 and above 7 1(4.34) 21 4 (9.75)
Total 111 23 159 41

X2 =15.90, d.f = 4 (p=0.05) X2 =7.05, d.f =4 (p=0.05)

Discussion

The overall prevalence of helminth infections in Clarias gariepinus and Heterotis niloticus were
presented. The results revealed the extent of infection across these two fish species, providing
insights into the health status of the sampled fish species. The variation of parasitic infection
might be attributed to the behavior and ecological niches of the fish species C. gariepinus is
known for its aggressive feeding habits and omnivorous diet, which may increase its exposure
to infected prey and environmental pathogens. Conversely, H. niloticus may have different
foraging strategies that could affect its susceptibility (Yakubu et al., 2002; Auta ef al., 2018).
Table 2 revealed varying infection rates between male and female among the fish species. The
prevalence of Bothriocephalus acheilognathii is equal in both sexes, suggesting that both genders
have similar exposure to this cestode species. However, females show higher prevalence for
Biacetabulum infrequens, indicating potential differences in habitat or feeding strategies that
may affect exposure. This is in consistent with the finding of Uhuo et al. (2014) who recorded
D. latum., Procammalanus sp., Acanthocephala sp. in Indibe Beach, Ebonyi State. Males had a
higher infection rate for Enterobius vermicularis (23.80%) compared to females (14.28%). This is
attributed to the variation in feeding habit and level of immunity among others factors. This
trend aligns with observations in other fish species, where male fish often present higher
parasitic loads due to behavioral factors (Karam et al., 2018). The presence of Anchorworms
larvae only in males could also point towards behavioral patterns that increase exposure to
this parasite during breeding or territorial activities.

Higher infection rates were recorded in smaller fish species in both species in the present
study. Smaller fish with weight range of 15 - 24.9 cm and 1-99g showed the highest prevalence
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of infection rate. This trend is consistent with findings in other studies, which indicate that
juvenile fish are often more susceptible to parasitic infections due to their less developed
immune systems (Nizar et al., 2021). The significant prevalence in smaller C. gariepinus may
suggest a higher exposure to parasites in environments where these fish are foraging or
swimming (Dankishiya et al., 2013). Decreased infection with increased in size could be due
to the robust immune systems that enable them to better fend off infections (Tachia et al., 2012;
Ejere et al., 2014) and bigger fish might also be more selective in their feeding habits, reducing
their exposure to infected prey. Similar observation was reported by Abowei and Ezekiel
(2011).

Conclusion

The current investigation has revealed that both fish species examined haboured parasites,
with the overall prevalence of 21.85 %. Higher infection rate was seen in H. niloticus with
22.01% while lower infection rate of 21.62% obtained in C. gariepinus. Parasites identified are:
B. acheilognatha, B. infrequens, cercaria of heterophiid, R. congolonse, E. vermicularis, Anchorworms
larvae, cystacanth larval stage. B. acheilognatha had the highest prevalence of 28.57% in both
H. niloticus and C. gariepinus. It was concluded that factors such as sex, size, and weight may
have an impact on the level of infection among the sampled fishes, while nutrition is also
likely to play a role in determining the stages at which parasitic infection develops. The
existence of these parasites serves as evidence that there are a significant number of parasites
in the water channel.

Recommendation

It was therefore recommended that periodic parasitological investigations and public
enlighten should be carried out in order to curtail the potential danger of these parasitic fauna
which might be harmful to both the fishes and humans in the community.
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