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Contribution to the study of the digenean trematode Clinostomum complanatum
parasite of the Nile Tilapia (Oreochromis niloticus) in breeding basins
in southern Mauritania
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ARTICLE INFO ABSTRACT

Article History: Parasites of the genus Clinostomum complanatum (Rudolphi, 1814),
Received: Aug. 20, 2022  colloquially known as white grubs, are cosmopolitan parasites of fish-eating
Accepted: Sept. 4, 2022 birds, freshwater snails, fish and amphibians. The first case report of
Online: Oct. 30, 2022 Clinostomum on human infection was seen in 1995 in Korea, it was
considered a zoonotic parasite called yellow group diseases; this parasite

causes significant damage to fish farms. This parasitic species has been

_Ilfi«?;/;\i/;)rds. observed in recent years in Japan, China, and Iran to the west, Taiwan,
Fish far,ming Turk_ey; and be.gan_ to_be reported fro_m country to country. Thousands of
Parasites ' specimens o.f Tilapia fls_h (O_reochromls nllotlcus,.Llnnaeus, 1758) from the

o ISET experimental station in Rosso were examined for the Clinostomum
Epidemiology,

complanatum parasites. Parasites taken directly from the attachment sites on
the fish are fixed in 70% alcohol and stained with acetic carmine. The
number of parasites found was recorded per fish. The sex, total length and
weight of the fish are also recorded. The parasites were mainly found
attached to the tissues behind the oral cavity, gill cavity, and eyes. 253 Fish
were found infested with six hundred and sixty-one (661) parasites; the
results obtained showed a prevalence of 29.05% greater in females than
22.30% in males. The females are more vulnerable to being infested with
roughly an intensity of 2.93 parasites per fish while males carry less than
2.27 parasites. The infestation of farmed fish by this freshwater parasite
moved for the first time in Mauritania, is a limiting factor in the increase in
farm productivity in the country.

INTRODUCTION

Southern Mauritania.

Fish consumption is increasingly important worldwide. Because of this high
demand, fish farming is growing more and more in the world. Providing consumers with
parasite-free farmed fish is a real challenge. Unfortunately, the introduction of non-native
species into new ecosystems can influence communities by altering species diversity
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(Mack, 2000; Kanev, 2002). Trematodes are widespread parasites of fish, piscivores
birds, mollusques, and amphibians.

In Mauritania, parasitic trematodes are not well studied despite causing very serious
damage in fish Oreochromis niloticus, Linnaeus, 1758 (M’bareck et al. 2019 a and b).

The parasitic Trematode Clinostomum complanatum (Rudolphi, 1814), Braum,
1899 is a metacercariae infesting the skin, muscles, fins, head and viscera of Tilapia fish.
It causes pathologies and behavioral changes in the host fish, leading to economic losses
in fish farms (Kagei and al., 1984; Mitchell, 1995; Aktop, 2021).

In this research work we propose to study the size, sex and weight of fish in
relation to the seasonal fluctuations of the parasite Clinostomum complanatum through an
analysis of the prevalence, the average intensity and the abundance. To help alert fish
farmers to health risks and threats to their production.

MATERIALS AND METHODS

The sampling of Tilapia fish took place in the experimental fish farming station of

the Higher Institute of Technological Education (ISET) which is located on the banks of
the Senegal River in the town of Rosso in the Wilaya of Trarza in southern Mauritania. It
is located between 16°34'18.038" north latitude and 15°48'36.906" west longitude (Figure
1). The climate in Rosso is of the desert type; the hottest month of the year is June with
an average temperature of 30.7°C and the coldest month is January with 23.0°C and the
average temperature is 27.7°C. The average precipitation is 224 mm and the difference in
precipitation between the driest month and the wettest month is 85 mm (M’bareck et al.
2019a).
This study was carried out between December 2017 and December 2021, on a total of
1000 specimens of Tilapia fish (Oreochromis niloticus) (Figure 2). The fish are caught
with a line, hooks using wet bread. The fish are kept in insulated bags to prevent spoilage
and parasite migration and are transported to the laboratory for parasitological
examination (M’ bareck et al. 2019a).

The measurements of the physico-chemical parameters of the water (temperature, pH,
salinity, etc.) are carried out "in-situ”. Using hand-held devices, such as thermometers,
oximeters.

In the laboratory, the sex of the fish was determined. The weight and size of the fish were
measured and recorded in a technical sheet. The surface of the body, the oral cavity, the
nostrils, the branchial cavity as well as all cavities capable of harboring the parasites and
which communicates with the outside, were well examined (Figures 2 and 3). All the
parasites collected were removed from the oral cavity at the level of the pharynx and
fixed in 10% formalin. For the morphological examination in the laboratory, they were
examined under the binocular magnifying glass and the optical microscope (Youssir,
2017; Sean, 2018; M'bareck et al. 2019 a and b).



Figure 2: Dissection of Nile Tilapia fish at the ISET Rosso laboratory.

Parasites were identified at the generic level based on morpho-anatomical criteria and at
the species level based on both morpho-anatomical and biometric criteria (Loukili, 2010;
Shawket et al., 2018; M'bareck, 2019a).

Data were entered into Excel and analyzed by SPSS version 22.0. The distribution
parameters: frequencies, arithmetic means, standard deviations and coefficient of
variation were calculated for the different variables. The levels of infestation are
expressed in prevalence, average intensity and abundance according to the definitions of
Bush and al., (1997). An ANOVA was done to test the effect of size, sex and season on
the infestation rate.



1306 M’bareck et al., 2022

RESULTS

The parasitological study of the Tilapia fish (Oreochromis niloticus, Linnaeus, 1758)
took place in the experimental fish farming stations of the Higher Institute of Technology
Education of Rosso (ISET). Of which 55.6% of the males and 44.4% of the females were
examined, This survey enabled us to collect from the oral cavity, the branchial cavity, the
peritoneal cavity and the visceral cavity of the fish, 661 specimens of a digenic
trematode;

Figure 3: Sampling of parasites from their locations on fish: oral cavities or gills

Clinostomum infestation increases with host size, suggesting a cumulative process
(Kalantan et al., 1987). The comparison of morphological, anatomical and biometric
criteria and the comparison with other parasites found in other regions in this species of
fish or in other neighboring species (Khan et al. 2018; Ribeiro et al., 2019) allowed us to
classify this digenean trematode parasite of Tilapia, in the species Clinostomum
complanatum (Rudolphi, 1814).
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1. Epidemiological indices

The parasitic indices which were revealed in the results of this study show that the
parasitic infestation is very important and reaches 25.3% for both sexes combined.

The results obtained also show a prevalence of 29.05% higher in females against 22.30%
in males (Table 1). Females are more vulnerable to being infested with roughly an
intensity of 2.93 parasites per fish while males carry less than 2.27 parasites.

Table 1: Parasitic indices

fish sex | Fish examined | Infested fish | Number of Trematodes | prevalence Intensity | Plenty
females | 444 129 379 29,05% 2.93 0.85
Males 556 124 282 22,30% 2.27 0.5

2. Variation according to the season

Regardless of the sex of the fish examined, the prevalence of infestation by this parasite
is very high in winter and spring and lower in autumn and summer (Figure 4).
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Figure 4: Seasonal variation in prevalence
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Depending on the sex of fish examined, parasite intensity was lower in males than
females in all seasons. This while the parasite intensity recorded the lowest values in
autumn and the highest values in winter (Figure 5).
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Figure 5: Seasonal variation in parasite intensity

According to the sex of the fish examined, the values of the abundance of the parasite
were very low in autumn, relatively high in the hot season and in summer and very high
in winter and returned to decrease in spring. Parasite abundance reached a maximum of

14 parasites in some fish in December (Figure 6).
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Figure 6: seasonal variation in parasite abundance
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3. Variation according to Size

The graph below shows that the prevalence increases with height especially in the
interval (27.5-31.5) (Figure 7) and that it was generally higher in males than in females.
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Figure 7: Variation in prevalence according to height

Parasite intensity increases with size in both sexes and is greater in females than males in
the intervals of (11.5) ranging from (23.5) in average size (Figure 8).
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Figure 8: Variation of parasite intensity according to size.

The analysis of graph 9 below shows that parasite abundance increases with size and that
it was greater in males than females in intervals of [27.5-31.5 [.
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Figure 9: Variation in parasite abundance according to size

4. Variation by Weight

The analysis of figure (10) shows that the prevalence decreases with increasing weight and the
highest value is found from 74-118 g ranging from 118 -162 g.
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Figure 10: Variation in prevalence according to weight

According to the different weights of the fish examined, the parasitic intensity increases with the
weight of the individuals, even more important in females than in males (Figure 11).
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Figure 11: Variation of parasite intensity according to Weight

Parasite abundance values were very high in males and relatively high in females with an average
weight ranging from the interval [74-118[to [162-206] (Figure 12).
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Figure 12: Variation in parasite abundance as a function of weight.

DISCUSSION

The attachment site on the fish tissue showed a cyst, with the metacercariae thought to
make this cycle a form of protective mechanism to prevent displacement. It was also
concluded that the cyst was produced by the fish as a defense mechanism to prevent
further tissue damage by the parasite. According to Hung et al. 2013, these metacercariae
can remain viable for increasingly longer periods in hosts. This could last the lifetime of
the fish hosts due to the difficulty of locating their definitive hosts which are fish-eating
birds such as Egretta garzetta, Linnaeux, 1966. Debate on the number of species is
ongoing, but contemporary studies on genetic variation within the genus revealed new
species.

A total of 661 Trematodes Clinostomum complanatum (Rudolphi, 1814) collected
from 253 infested fish of 1000 fish examined, the localization of almost all of the
parasitic trematodes is in the oral cavity, gills and on the eyes. With a relatively high



1312 M’bareck et al., 2022
infestation prevalence rate of 29.05%, 22.30% respectively in males and females. In
addition, the study revealed that the number of parasites increases with the size of the fish
(p<0.05) like the cases in (Kassi G et al; 2009). This is because it allows us to affirm that
fish with a total length between [27.5-31.5 [ are more parasitized than those with a size
between [11.5-15.5 [. Similar observations were obtained in Foulou, Cameroon by Tombi
and Bilong-Bilong and al; (2005); on the branchial monogeneans of Barbus martorelli.
Clinostomid infection can have several effects on fish such as reduced growth,
compensated weight loss and significant proptosis (Margolis et al., 1982; Garacia et al.,
1993; Aktop et al., 2021); the results obtained in this study shown that low-weight
individuals are the most infected, which may explain a reduction in weight under the
effect of parasitism. On the other hand, parasitism evolves independently of sex (p>0.05)
as is the case according to (Bilong-Bilong, 1995; Kassi et al., 2009). This indicates that
males and females are infested in the same way. Moreover, the absence of the influence
of the sex of the fish on the infestation has already been demonstrated by Bilong-Bilong
(2005) in the branchial monogeneans of Hemichromis fasciatus.

The infestation of fish by these parasites varies significantly (p<0.05) depending on
the season and their seasonal trend shows that the highest averages were recorded during
the cold season in winter and spring while the lowest were recorded in the hot season in
summer and autumn. Whereas, the variation in the order of infestation was in spring and
winter. This could be due to the action of rainwater which would increase the sources of
infestation. This phenomenon of seasonal variation has been widely observed in fishes,
Prah (1969) observed in Ghana a seasonal variation of the genus Cichlidogyrus paperna,
with a virtual disappearance of certain parasites during certain dry months.

CONCLUSION

It was concluded that the cyst was produced by the fish as a defense mechanism to
prevent further tissue damage by the parasite; the number of parasites increases with the
size of the fish (p<0.05);

Infestation by these parasites can have several effects on fish such as reduced
growth, weight loss and severe proptosis; low-weight individuals are more infected than
large-weight individuals, which can be explained by a loss of appetite in fish under the
effect of parasitism.With regard to the variation of fish infestation according to the
seasons and their seasonal trend, there is a significant variation (p<0.05), and that the
highest averages were recorded during the cold season in winter and spring. therefore the
increase in hemidity, and the decrease in temperature increase the sources of infestation.
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