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ABSTRACT

Parasitic infestations of 120 specimens of three freshwater fish species, comprising of Lates
niloticus (44), Clarias anguillaris (40) and Oreochromis niloticus (36) sold at the Medina Coura
market in Mali, were investigated. The fresh fish samples were taken during two seasons (cold
and hot) in four fish production areas (Niger Central Delta in Mopti, Selingue, Manantali,
Markala) and from the Medina Coura market. In each area, the samples were taken at three
points (capture, landing and sale), using standard methods and procedures. A dissection was
performed on each fish sample and the conditions of the skin, flesh, gills and abdominal cavity
were observed for the detection of infestations. Three species of parasites were detected, namely,
Salmincola edwardsii (crustacea) at the gills, and Philonema sp. and Raphidascaris sp.
(Nematodes) in the abdominal cavity. An overall prevalence of 10% (12/120) parasitic
infestation was observed. Prevalence was lower during the cold season, (5.2% of the fish) than in
the hot season (14.5%). The highest prevalence of infestation was observed in Oreochromis
niloticus (Tilapia) at 16.7% followed by Lates niloticus (Nile Perch) (9.1%) and Clarias
anguillaris (Catfish) (5.0%). Research finding showed that infection prevalence and diversity of
parasites were relatively low.
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1. INTRODUCTION

Fish is one of the best sources of animal protein for human health. According to the Food and
Agriculture Organization (Djiré, 2007), fish is an important source of nutrients, because of its
protein, vitamin A and D, phosphorus, lysine, sulphur and essential amino acids composition.
Cholesterol level is also low in fish meat (Fagbenro et al., 2005; Aremu et al., 2013; Ayeloja et
al., 2013; Oladipo and Bankole, 2013; Khalili Tilami & Sampels, 2017).

All fish species are vulnerable to various parasitic infections depending on the species of fish and
the type of watercourses inhabited (Oniye et al., 2004). Various parasites are associated with
freshwater fish; they cause morbidity, mortality and economic losses in Africa (Oniye et al.,
2004; Ayanda, 2009). When the parasite infects the fish, they usually cause chronic damage that
can be tolerated by the fish (Bamidele, 2015). Factors favoring parasitic infection in fish include
reduction of the oxygen content of water, an increase of organic matter and poor environmental
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conditions (Edema et al., 2008). Fresh or undercooked infected fish can cause zoonotic
infections, which are a real public health problem (Dorny et al., 2009; Bouchriti et al., 2014).

In Mali, food safety risks associated with the presence of parasites in fishery products are
poorly known by professionals and consumers. Parasitic fish must be rejected, if it is not
sufficiently cooked since its penetration into the upper digestive tract may be a threat to the
health of the consumer. Therefore, it is important to sensitize the population about fish hygiene
practices to minimize the impact of the parasite on public health.

The present study was conceived to determine the prevalence and seasonal distribution of
parasites in economically important and popular freshwater fish species: Lates niloticus, Clarias
anguillaris, and Oreochromis niloticus sold on the Medina Coura market in Bamako.

2. MATERIAL AND METHODS

Study Area

In Mali, fishing is practiced in almost all water bodies in the country. It is the largest freshwater
fishing country in the world. Fishing is practiced in two river basins lakes, ponds and flood
plains (Quensiere, 1994). The main fishing areas are Central Delta of Niger (about 80% of total
freshwater fish production), Selingue Lake, Markala Lake and Manantali Lake (Figurel).

The Central Niger Delta is a vast region of about 30 000 km?, in the Center of Mali. The annual
production varies between 45 000 and 100 000 tones according to the importance of the floods
(Quensiere, 1994). About 140 km South of Bamako, Selingue The dam is 348 m long and the
lake covers 409 km? and contains 2.2 billion m® of water. However, its depth does not exceed 20
m (Paugy & Leveque, 2006). By year, the lake produces about 4000 tons of fish (Miller, 2006).
Manantali Lake provides both irrigation and hydroelectric power. 208m long with an area of up
to 500 km2, it contains 11 billion m® of water. The depths of the medium and maximum dam are
respectively 20 m and 50 m (Miller, 2006). Per year, fish production is about 1,500 tons,
Markala dam was built in 1943, located 250 km downstream from Bamako in Mali to store water
for irrigation (Miller, 2006). The "Office du Niger" zone, aims to develop agriculture.

18.000

Figure 1: Map showing the different sampling points
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Sampling procedure

Three freshwater fish species sold on the Medina Coura market, a major fish market in Bamako
were sampled for this study. These were Nile perch: Lates niloticus, vernacular name in Bambara
(Saalen); Catfish: Clarias anguillaris, vernacular name in Bambara (Maanogo Blen) and Tilapia:
Oreochromis niloticus, vernacular name in Bambara (N'teben fin). These fishes were selected
because of their economic importance and popularity in Mali. All samples were obtained from
harvest and landing sites, from four (4) areas (Selingue, Manantali, Markala, Mopti) and a selling
site in Medina Coura market.

Two (2) specimens of each of the three (3) species of fish were sampled for parasitic
assessments.

Sample size

The Samples were taken during the cold season (December - February) and the hot season
(March-May) (tablel). 120 randomly selected fresh specimens of 44 Lates niloticus, 40 Clarias
anguillaris, and 36 Oreochromis niloticus, were purchased at capture point, at the landing point
where the fishes are packed for the market and at Medina Coura market, which is selling point.
The samples were transported directly to the helminthology laboratory of the Central Veterinary
Laboratory of Bamako in a cooler, where they were subjected to parasite analyses.

Table 1: Distribution of fish species collected by sampling site

Areas Seasons L. niloticus  C. anguillaris O. niloticus  Total

Sefingue Cofd 7 7 7 30
Hot 6 6 6

Manantali Cold 6 4 4 30
Hot 6 6 4

Markala Cold 6 4 4 26
Hot 4 4 4

Mopti Cold 6 6 6 34
Hot 6 6 4

Total 44 40 36 120

The parasitological examination was made on fish by its lateral decoupage through the
mouth. The alimentary canals were removed and cut into different parts, such as the stomach,
large intestine, and small intestine. This was done on a petri dish with normal saline for parasite
recovery. The intestines were carefully cut to promote the emergence of parasites.

The macroscopic examination involved observation of the general state of each sample,
the level of deterioration of the skin, the state of the gills by the appreciation of the color, and the
signs of attack. The fish were also examined under the Olympus BO61 binocular magnifier for
cysts, larvae in the flesh and the abdominal cavity. The results were analysed for prevalence
according to Margolis et al., 1982:

Prevalence (%) = number of infected hosts x 100 / total number of hosts examined

Crustacea identification was based on morphological features according to Yamaguti, 1963.
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Data analysis method

The one-way analysis of variance (ANOVA) was applied to determine the significance of
changes in the prevalence of infection between the two seasons in 4 areas of the study period.
The percentages of infestation were compared by the chi-square ¥ test.

SPSS 23.0 Software was used for data analysis with a confidence interval of 95%.

3. RESULTS

Of the 120 fish samples analyzed, parasites were present in fishes at the capture points, the
landing point at Selingue, Manantali, Markala, Mopti and at the selling point Medina Coura
market.

Prevalence of infected fish species

Parasite infestation has varied from one species to another. A low infestation rate was observed
(10%) in our fish samples. The highest parasite infestation was observed in Oreochomis niloticus
with an infestation rate of 16.7% followed by Lates niloticus 9.1% and Clarias anguillaris 5.0%
during both seasons. A no significant difference in prevalence between fish species examined
was observed chi-square ¥*> = 0.87, (p> 0.05). It showed a lower variation of prevalence of
parasites among the fish species in this study

Table 2: Prevalence of parasites by fish species

Fish species Number examined Number infected Prevalence (%)
Tates nifoticus 44 4 9,1

Clarias anguillaris 40 2 5

Oreochromis niloticus 36 6 16,7

Total 120 12 10

Variation of parasitism according to the organs of the fish and areas of sampling

The skin, flesh, gills, and abdominal cavity were observed macroscopically. The most
affected internal organs of the fish were the gills with the presence of Salmincola edwardsii
(crustaceans) and the abdominal cavity with the presence of nematodes Rhaphidascaris sp. and
Philonema sp.. These parasites belonging to different taxonomic groups were recovered from 12
positives sampled fish.

The frequency distribution of parasites among the three fish species (Lates niloticus,
Clarias anguillaris, and Oreochromis niloticus) per sampling area is presented in Table 3.
Philonema sp. (12.5%) was the most frequently found parasite in Markala followed by
Raphidascaris sp. Which were recovered from the abdominal cavity in 10% and 8.82%
respectively of fishes sampled in Selingue and Mopti. Salmincola edwardsii was found in the
gills at 4.16% of the fish sampled at Markala. These results show that there is no significant
difference between parasite variation and prevalence at the sampling areas (x> = 0.821, p> 0.05).
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Table 3: Prevalence of parasites per infected organs and areas

Parasites Inf. Organs Selingue Manantali  Markala Mopti
NOP  P(%) NOP P(%) NOP P(%) NOP P(%)
Raphidascaris sp. Abd. cavity 3 10 T 357 0 0 3 8.82
Philonema sp. Abd. cavity 0 0 0 0 3 125 2 5.88
Salmincolaedwardsii Gill 0 0 1 416 0 0 0 0

Key: NOP — Number of positive; P — Prevalence; Inf. — Infected; Abd— Abdominal

Seasonal variation offish parasites per sampling areas

To assess the seasonal prevalence of parasites in the cold and hot seasons, 58 and 62
samples were examined for hot and cold seasons respectively of which 3 (5.17%) and 9
(14.52%) were infested respectively.

The parasite frequency distribution per season and the per area have shown that the high
parasite infestation was observed during the hot season in Selingue with 25% prevalence
followed by Mopti 20%, Manantali 16.66%, and Medina Coura 1.66%. In the cold season fish
sampled from the selling point had parasite infestation rate of 10%, followed by Manantali and
Markala with 8.33% in a landing point. The seasonal variation on parasites of fish species
samples per area was not significantly different (x>= 0.363, p> 0.05) from each other during the
different seasons.

Table 4: Prevalence of fish infested with parasites per areas and season

Seasons Sampling Site No. Examined No. Infected Prevalence (%)
“Coldseason  Selingue 12 0 0
Manantali 12 1 8.33
Markala 12 1 8.33
Mopti 12 0 0
MCM 10 1 10
Total 58 3 5.17
Hot season  Selingue 12 3 25
Manantali 12 2 16.66
Markala 12 0 0
Mopti 10 2 20
MCM 16 1 1.60
Total 62 9 14.52
TOTAL 120 12 10

Key: Medina Coura Market
3.4 Prevalence of infected fish species at each sampling point

Table 5 shows the prevalence of each species of fish in each area at the sampling points.
Parasite prevalence varied from one fish species to another. The highest prevalence of the
parasite in Oreochromis niloticus was observed at Mopti at the selling point (50%) followed by
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Lates niloticus 25% while the other species of fish have a prevalence of 0% at the same point of
sale.

Table 5: Prevalence of infected fish species at each sampling point

Sampling Site Fish Species Capture point Landing point Selling point
NE NI P(%) NE NI P(%) NE NI P(%)

Selingue L. niloticus 4 0 0 4 1 25 2 0 0

C. anguillaris 4 0 0 4 0 0 2 0 0

O. niloticus 4 1 25 4 1 25 2 0 0
Manantali L. niloticus 4 0 0 4 0 0 4 0 0

C. anguillaris 4 0 0 4 0 0 2 0 0

O. niloticus 4 0 0 4 1 25 0 0 0
Markala L. niloticus 4 0 0 4 0 0 2 0 0

C. anguillaris 4 1 25 4 1 25 0 0 0

O. niloticus 4 1 25 4 0 0 0 0 0
Mopti L. niloticus 4 1 25 4 1 25 4 1 25

C. anguillaris 4 0 0 4 0 0 4 0 0

O. niloticus 2 0 0 4 0 0 4 2 50
Totat 42 Z 95 474 5 226 3 5

Key. NE — Numper examined, NI — Numbper intected, ¥ — Frevalence

4. DISCUSSION

Our study revealed an overall rate of parasite infestation of 10% in Lates niloticus,
Clarias anguilaris, Oreochromis niloticus species. The preliminary investigation of the parasite
fauna of fish in Okhuo River in Benin City, Nigeria done by obtained 6.94% infestation rate.
These were rather very low as compared to other similar work such as(Amare et al., 2014a)who
reported 47.8%prevalence of parasites, in Lake Lugo (Hayke), Northeast Ethiopia, and
Olofintoye (2006) who observed 62.6% in his study on a parasitofauna in some freshwater fish
species in EKiti States, Nigeria suggesting that the distribution of parasites can be varied from
one habitat to the other due to host parasite relationship and abiotic factors like dissolved
oxygen, temperature and pH. This depends on a number of factors which include among other
things, the nature of the water which is reflected in the human use and the endemicity of
infection in the area.
The prevalence of parasites was higher in Oreochromis niloticus 16.7% followed by Lates
niloticus 9.1% and Clarias anguillaris 5%. In the present study prevalence finding are lower than
Amare et al., 2014b in Lake Lugo (Hayke), Northeast Ethiopia who found a prevalence rate of
50.22% in Oreochromis species.
The study showed that, the prevalence of nematodes was higher than crustacea. The higher rate
of nematode infestation may be due to the low host specificity of the adult stage of these
parasites, or the ability of different genera and species of the nematode to infect the fish species
studied, and the availability of the different host required for the completion of the life cycle of
these parasites Yamaguti, 1963.
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The prevalence of Salmincola edwardsii is 4.16% observed only in Manantali on
Oreochromis niloticus in the gills. Salmincola edwardsii belong to the Arthropoda Phylum,
subphylum Crustacea, family Lernaeopodidae, and are commonly called "gill lice" or "gill fly"
Alteen, 2009 and Boucenna et al., 2015 also detected the presence of this parasite in the gills.
They inferred that this parasite can cause swelling around the site of attachment of the bubble,
with heavy parasite loads. The presence of this crustacean reduces the feeding activity of the host
fish by weakening the host fish and negatively affecting its weight gain, reproduction, and
therefore growth. According to Folefack et al.,(2019a) the frequency of gill infestation by these
parasites is may be because gills have a close relationship with the aquatic environment where
fish live. It is observed that Oreochromis niloticus collected at the point of sale in the Mopti area
during the hot season has a much higher prevalence (50%) than other species. These parasites are
capable of absorbing nutrients, vitamins, micro and macronutrients in the digestive tract of fish.
According to Bichi & Dawaki (2010), these parasites develop metabolic wastes that have a
negative impact on the physiology and reproduction of fish.

5. CONCLUSION

The study allowed us to determine the parasites present in the 5 areas (Selingue,
Manantali, Markala, Mopti, and Medina Coura market) for freshwater fresh fishes from harvest
capture to sale. The prevalence of parasites among fish in rivers in Mali was low.
However, parasites should not be neglected in fish, they are important enough to reduce the
number of fish per death, reduce their market value, and may cause human infections when live
cysts or matured parasites are ingested.
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