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Abstract- The present survey on population’s dynamics of gill
monogeneans aimed to contribute in minimizing catastrophic
losses in potential fish ponds. Monogeneans were dislodged from
the gill filaments, with the aid of a dissecting needle and mounted
between slide and cover slip in a drop of water. They were
identified and counted using a microscope. The present study
revealed three monogenean species gill parasites of Synodontis
rebeli: Synodontella melanoptera, Synodontella sanagaensis and
Synodontella sp. These parasite species are aggregated among the
host population. The significant increase of the parasite loads as a
function of the host size (standard length) is explained by the fact
that, larger fish offer larger bodies and gill surfaces potentially
colonizable by the parasites. Significant variations of
parasitological indexes as function of both season and fishing
campaign period were revealed. Water temperature and the levels
of others environmental parameters appear as an important factor
associated with the variation in monogenean infections; it might
explain changes in the status of Synodontella sp.

Index Terms- Monogenean, dynamics, Synodontis rebeli,
switching status, River Sanaga, Cameroon, Catfish

I. INTRODUCTION

embers of the catfish family Mochokidae are amongst the

most important teleosts suitable for aquaculture with
species of the genus Synodontis Cuvier, 1817 of great commercial
value and larger ones are important food fishes in many parts of
Africa [1]. In the Sanaga River basin, individuals of Synodontis
rebeli Holly, 1926 are highly consumed by local populations, and
potential candidates for aquaculture [2]. Ectoparasites such as
monogeneans may cause localized hyperplasia, disturbance of
osmoregulation and mortality of their hosts [3], [4]. Secondary
infections in hosts due to viruses, bacteria and fungi are also
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observed [5]. In addition, environmental pollution of the aquatic
ecosystem may either increase or decrease the worm (parasite)
burden in aquatic organisms such as fish [6], [7]. Fish parasite
diseases reduce the amount of food available to people [8] and
remain a constraint for a successful fish farming [9]. Thus, fishery
development programs also depend on the intensification of
parasitological researches so that improved fish yield can be
achieved from healthy fish stocks [10]. It is known that, parasites
usually affect the marketability of fish and raise economic losses
in aquaculture industry [11], [12]. The present study aimed at
assessing the population dynamics of gill monogeneans of
Synodontis rebeli in view to contribute to minimizing catastrophic
losses which could be observed in potential fish ponds.

Il. MATERIALS AND METHODS

A. STUDY AREA

This study was conducted in the Sanaga downstream, at
Edéa (3°48°00°°N; 10°7°60°’E) in Cameroon (Central Africa).
This locality is subject to an oceanic variant of the equatorial
climate of the Guinean type, characterized by two seasons: the dry
season (from December to February with less than 50 mm rainfall)
and the rainy season (from March to November) with the monthly
average temperature of 25.5°C and the annual average humidity of
28.4 mb [13].

B. HOST FISH SAMPLING AND
PARASITOLOGICAL EXAMINATION
A total of 257 specimens of Synodontis rebeli, at least 30
fish per campaign, were bought from fish landing site bimonthly
immediately after fishing by nets from January 2018 to March
2019 and constituted the overall sample. After capture, fish were
immediately fixed and kept in 10% formalin then transferred to
the laboratory. In the laboratory, specimens standard length [SL =
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horizontal distance from front tip of snout to base (articulation) of
caudal fin [14] was measured to the nearest millimeter (mm) using
a Carbon fiber Caliper. Fish were sexed (as male, female or
undetermined) then gills were dissected. Monogeneans were
dislodged from the gill filaments, with the aid of a dissecting
needle, and mounted between slide and cover slip in a drop of
water. They were identified to species level by the morphological
characters of sclerotized parts of the haptor as well as of the
copulatory organs after Mbondo et al. [2], using a Leica DM2500
microscope equipped with a Leica DFC425 camera. They were
then counted.
C. TERMINOLOGY

The terms prevalence (Pr), intensity (1), mean intensity
(M1) and abundance (A) are defined after Bush et al. [15]. Based
on the prevalence, parasite species were termed common (Pr >
50%), intermediate (10%< Pr < 50%) and rare (Pr < 10%) after
Valtonen et al. [16]. The mean intensity (even the intensity) is
categorized very low (MI < 10), low (10 < MI < 50), average (50
<MI <100) and high (MI > 100) after Bilong Bilong & Njiné [17].

D. DATA ANALYSIS

The Chi-square (y?) test made it possible to compare
prevalence. The Kruskal-Wallis (K) test allowed comparing
several (more than 2) mean values, while Mann-Whitney test was
used for pairwise comparisons. The Sperman’s coefficient “rs”
permitted to investigate the potential relationship between the
parasite load of a given species and the host standard length. These
analyses were performed using STATISTICA 6.0 software and
Quantitative Parasitology 3.0. All values of P <5% were
considered significant.

I11. RESULTS

A. DISTRIBUTION AND STATUS OF
SYNODONTELLA SPP.

A total of 3683 Monogeneans (Synodontella melanoptera
Dossou & Euzet, 1993, S. sanagaensis Mbondo, Nack & Pariselle,
2017 and Synodontella sp. (undescribed species)) were collected
from the gills of the 257 specimens of Synodontis rebeli. Among
these fish, 237 specimens harbored at least one parasite species
(overall infection rate of 92.2% + 0.02) and the mean intensity was
15.54 monogeneans per individual host. The three monogenean
taxa aggregated in the host population (s¥Im > 1). Out of the 257
Synodontis rebeli examined, 220 were parasitized by S.
melanoptera (prevalence: 85.6% + 0.02), 214 by S. sanagaensis
(prevalence: 83.3% £ 0.02), and 55 by Synodontella sp.
(prevalence: 21, 4% + 0.02). Therefore, based on the overall
sample, S. melanoptera and S. sanagaensis were common species

A total of 119 males and 113 females Synodontis rebeli were
examined (sex ratio females to males = 0.9). The sex of the other
25 fish specimens was undetermined. The overall infestation rate
was 90.75% + 0.02 in males and 92.92% + 0.02 in females
respectively and did not vary between host sexes (P = 0.16).

B. RELATIONSHIP BETWEEN  STANDARD
LENGTH AND DEGREE OF INFECTION
Generally, the number of monogenean individuals
increased with the size (Standard length) of host. The equation of
regression line obtained (Fig. 1) is In (A + 1) =2.28 In (LS +1) —
1.78.

3
Y=228 X-178
P =0.00000
r=033

n=257

In A+1
.

Figure 1: regression line of parasite load (In A+1) as a function
of host length (In SL+ 1).

The prevalence as well as the mean intensity of Synodontella sp.
were similar (P = 0.31 and P = 0.78 respectively) between host
size classes. However, fish of the class size ]148-163] were often
relatively more parasitized (Ml = 23.7 + 15.6). For the other
monogeneans species, difference of prevalence amongst host size
classes was significant for S. melanoptera (P = 0.0001) and for S.
sanagaensis (P = 0.004). For these two monogenean species, the
pairwise comparisons for prevalences and mean intensities
revealed that fish of SL <118 mm were less infected while those
of SL > 148 mm precisely of the size classes ]148-163] and > 178
mm were always more infected (Table I1).

while Synodontella sp. was rare or satellite. The mean intensities ~ Table Il: prevalence and mean intensity in relation to host size
?_1; tgia tlr;ree above parasite species varied from very low to low 5. melanoptera 5. sanagaensis Synodontella sp.
apile 1). Size
A . . . classes Pr (%)+SE MI=SE Pr(%)+SE MI=SE Pr(%)+SE MI=SE
Table I: epidemiological indexes and status of Synodontella ST 15067 TELI0 5 S0 37206 14230.05° 24106
Spp. 1118-133]  84x0.05% 6.5+0.61% 8210.05°  6.46£L7°  240.06° 7358
Parameters Parasites species 1113-148]  87.3+0.14°  6.67+1.35®°  77.7+0.05°  5.81#0.8°  253%0.05°  8.25x4°
S melanoptera | S, sanagaensis | Synodortelia’s 1148-163]  98.1#¥0.01°  11.25#3.2%  94.3+0.03°  7.84+12°  226+0.05° 23.7+15.6°
i : P - sanag i4 P 1163-178]  92+0.05°  517:0.720  0240.05°  6.86+1°  2040.08%  1.2:02°
Hosts examined 257 >178 87.5:0.06  9.52¢1.17°  95.8+0.04  9.34x1.6°  16.6:0.077 155+12.2°
Infected 220 214 55 Stat, =871 K=19.54 =71 K=21.06 =53 K =245
Pr (%)+S.E 85.6 + 0.02 83.3+0.02 21.4 £0.02 P =0.0003 P =0.0015 P =0.004 P =0.0007 P=0.31 P=0.78
Ml +S.E 7.6+0.92 6.65 + 0.54 10.67 £ 3.8 Stat: Statistics; S.E: Standard Error. *<: different letters in the same column indicate significant
Overall Status Common Satellite statistical differences.

S.E: Standard Error
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C. SEASONAL VARIATION OF
EPIDEMIOLOGICAL INDEXES OF
SYNODONTELLA SPP.

The seasonal variations of the prevalence only differed
for S. sanagaensis (P = 0.007) while those of the mean intensity
were not-significant (P = 0.21). The prevalence did not vary during
the different seasons for S. melanoptera and Synodontella sp.,
while their mean intensities fluctuated (P = 0.001and P = 0.0001
respectively) and were always higher during the rainy season
(Table I11).

Table I11: prevalence (%) and mean intensity in relation

Parasites species

Seasons S. melanoptera S. sanagaensis Synodontella sp.

Pr (%)+SE MI+SE Pr (%)+SE MISE Pr (%)+SE MISE
DS2018 | 93.54+0.03* 5.7+ 0.5° 93.54+0.03% 6.37+0.5° 29.03+0.15% 1.77+0.4°
RS2018 | 83.33+0.03* 10.3+1.72 76.51+0.03° 7.1+0.9° 21+ 0.03 18.55+6.9°
DS2019 | 82.53+0.04° 4.01+ 0.4° | 87.30+0.04% | 6.05+0.9° 12.6+0.04° 2.12+0.6°
Stat. 7=15; K=12.72; 7*=4.06; K=3.05 7=2.67 K=15.58;

P=0.12 P =0.001 P =0.007 P=021 P =0.07 P =0.0001

Stat: Statistics; S.E: Standard Error; DS2018: Dry season 2018; RS2018: Rainy season 2018; DS2019:
Dry season 2019; 2°¢: different letters in the same column indicate sianificant statistical differences.

D. PARASITISM IN SYNODONTIS REBELI AS A
FUNCTION OF FISHING CAMPAIGN

The overall mean parasite load of infected Synodontis
rebeli increased sharply during the rainy season, in September
2018 (K=56.11, P = 0.0001). At the species level it was the case
in September 2018 for S. melanoptera and S. sanagaensis, and in
September 2018 and November 2018 for Synodontella sp. The
prevalence also increased in September 2018 so that the status of
Synodontella sp. reversed from satellite in July 2018 to common.
In November 2018 it changed again to satellite (Table V).
Concerning the mean intensity, it varied significantly between
campaigns and was very low to low for all parasite species.

Table IV: Epidemiological indexes of Synodontella spp. during
the fishing campaigns

59

populations. It also increases the probability for the parasite to
meet its host in the one hand and its chance of surviving in the
latter in the other hand; it may vary from one host to another. The
overall prevalence of S. melanoptera and that of S. sanagaensis
were above 50% during all campaigns while that of Synodontella
sp. was below 25%. Synodontella melanoptera and S. sanagaensis
where therefore common species while Synodontella sp. was rare
or satellite [16]. The infestation of Synodontis rebeli (prevalence
and the mean intensity) was similar for both males and females
specimens. It is known that, Synodontis spp. live at the bottom of
rivers, near shores and banks; these habitats offer them food
security, protect them from predation and are favorable to their
reproduction [22]. Therefore, Synodontis spp. being distributed
irrespective of the host sex, it was not surprising that males and
females individuals were equally parasitized because equally
exposed and probably susceptible to oncomiracidia. The overall
parasite load increased with the size of the host. This result is
linked to the fact that, as they grow fish offer larger bodies and gill
surfaces potentially colonizable by the parasites [23], [9]; it is also
due to the strongest water current passing through the gills of
larger hosts, thus creating convenient conditions for parasites
settlement [24]. The mean intensities of Synodontella spp.
increased significantly during the rainy season; therefore, fish
suffered more from these parasitic agents during this period. In a
pound, Bilong Bilong & Njiné [17] found that the rise in water
temperature up to 25 °C or 26 °C in the long dry season was
responsible for the mortality of the adult monogeneans, and
justifying the low parasite loads and limited the recruitment of
infective stages. In addition, temperature is generally considered
the most important factor associated with seasonal variation in
monogenean infections [25]. In the downstream of Sanaga River,
Nzieuleu Tchapgnouo et al. [26] stated that, temperatures
generally decrease during the rainy season (from September to
November), increase during the dry season (from December to
January), and can reaching up to 30 °C. On the other hand, the

physicochemical characteristics of the water in lower Sanaga

fluctuate with the seasons. During the rainy season, water in the

Sanaga downstream attains the highest values of solid particle
levels, conductivity, depth, salinity, dissolved oxygen, sodium,

nitrate, phosphate, and is characterized by low levels of

transparency, temperature, pH, magnesium, ammonium and

calcium. All these observations show poor quality of water in

Sanaga River downstream during this period [27]. According to

El-Naggar et al. [28] poor quality of water likely creates a stressful
circumstance that weakens the immune system and alters the

defense tactics of aquatic organisms, leading to poor fish heath.

Stressed fish become susceptible to a variety of health problems
such as helminth invasions. This situation might also explain the

Fishing S. melanoptera S. sanagaensis Synodontella sp
campaign Pr(%)+SE MI+ SE Pr(%)+SE MI+ SE Pr(%)+SE MI+ SE
Jan 2018 93.7+0.04° 6.3+0.8% 93.7+0.042 7.90.8% 21.8+0.07% 2.4+1.1°
Mar 2018 93.3+0.04° 5.1+0.6° 93.3+0.04% 4.6%0.6° 36.6+0.08° 1.34+0.2¢
May 2018 70.9+0.08¢ 8.3+3% 64.5+0.08° 2.9+0.7¢ 3.2240.03° 1+0°

Jul2018 81.8+0.06° 5.3+0.9° 63.6+0.08¢ 2.2+0.2¢ 6.06+0.04° 1.5+0.5°
Sep 2018 100+0% 18+4.9% 94.2+0% 13.4+2.4° 65.7+0.08% 20+8.4°
Nov 2018 78.7+0.07° 6.7+1.3% 84.84+0.06° 6.03+1.2° 9.09+0.05" 24.3+17.8%
Jan 2019 83.3+0.07° 4.9+0.7° 93.3+0.04% 7.4+1.6° 16.6+0.06™ 2.6+0.9°
Mar 2019 81.8+0.07° 3.1+0.5¢ 81.8+0.06° 4.5+0.7% 9.09+0.05 1.3+0.3°

Stat. 7*=6.1 K=28.27 7*=14.12 K=50.3 7%=32.2 K=22.23
P=0.02 P=0.0001 P=0.00001 P=1.2808 P=6.5511 P=0.002

findings in this study. Infection rate and parasite load increased

Stat: Statistics; S.E: Standard Error. 2><: different letters in the same column indicate significant statistical

differences.

The distribution of Synodontella spp. revealed that these
monogenean species aggregate among S. rebeli individuals.
Similar observations have been made by several authors around
the world [16], [9], [18]. This model of parasite distribution among
their hosts was proposed as a general feature of metazoan parasites
and possibly the only universal law in parasite ecology [19], [20].
According to Combes [21], aggregated distribution may indicate
heterogeneity in the relationship between the hosts even parasite

This publication is licensed under Creative Commons Attribution CC BY.
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during the rainy season. Moreover, a numerical dominance of
Synodontella sp. was observed in September and November (rainy
season). This parasite species seems to better withstand the water
conditions during this period; this result obtained in a natural
environment gives rise to some fear for the breeding of S. rebeli.
In the fish farming, Synodontella sp. could provoke epizootics in
S. rebeli during rainy season. Such fish mortality may be
reinforced by secondary infections favored by lesions caused by
parasite hooks/anchors and the spoiling action of these
ectoparasites [17]. The variation of the status of Synodontella sp.
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as a function of the host capture period poses the problem of
monogeneans response to environmental conditions which
remains to specify. This observation demonstrates that the status
of a parasite depends on the period of sampling. Therefore, its
meaning should not only be searched on the overall host sampling
basis, as it is currently found in literature [18].

V. CONCLUSION

The present study provides additional information to the
ecology of monogeneans in general and of Synodontella spp. in
particular, in order to avoid catastrophic losses due to parasite
epizootic outbreaks in the case of intensive fish farming. These
findings reinforce our previous work [29] recommending
quarantining native large fish specimens captured in the nature and
used as sires in ponds and/or captures during the dry season when
parasitic loads are low.
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