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Abstract

This study was aimed to identify some parasitic helminths (nematode and acanthocephalan) infecting
Mullus surmuletus from the coast of the city of Al-Khums, Libya, and studying the relationship between
the prevalence of some parasitic helminths and the variables of sex, body weight, and body length of M.
surmuletus. One hundred and twenty three samples of M. surmuletus were collected randomly from
AlLkums cost during the period from April 2022 to May 2023. The weight and length of all fish were
measured, and each fish was opened up dorso-ventrally. The sex of the examined fish was determined,
and parasites were collected. The results revealed that four species of parasitic helminths were detected
during the examination, three nematodes sp. (Anisakis sp. larva, Contracaecum sp. larva and
Hysterothylacium adecipiens) and one species of Acanthocephalan (£chinorhynchus gadi). The result
showed that the most common helminths with the highest infection rate were Anisakis sp. larva at
39.29%, followed by H. adecipiens at 21.05%, Contracaecum sp. larva at 28.58%, and £ gadiat 18.19%,
respectively. The results of this study add information about some parasitic helminths that infect fish in
the Libyan coast. This information, along with other studies, will contribute to understanding the spread
of parasitic helminths and their impact on fish.

Keywords: Parasite helminthes, M. surmuletus, AL-khums, Libya.

Introduction

The striped red mullet, Mullus surmuletus hosts in several ways, and can cause mechanical
(Linnaeus, 1758) (Perciformis: Mullidae), is injury such as irritation and atrophy of tissues
considered one of the most abundant and and blockage of the digestive tract, blood vessels
widely distributed fish in the sublitoral zone or other channels associated with the digestive
along the Eastern Atlantic, from the North Sea to system, and may lead to a defect in the enzymes
the northern part of West Africa and the or hormonal activity of the host, affecting the
Mediterranean Sea. (Klimpel er al, 2008; growth rate and size of the fish, as well as
Barreiro er a/, 2017). Helminths may harm their suppressing the immune system (Hoole er al,
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2003). Many parasitic helminths use fish either
as their second intermediate host or as a
paratenic (transport) host. These helminths
complete their life cycle when their intermediate
or paratenic host is ingested by definitive host,
which is either another fish or some other
vertebrate  (Poulin and Valtonen, 2001).
Commercial coastal fish parasites have rarely
been studied in the coast of Al-khums, this
research aims to give some information about
some of parasitic helminthes that infect the

Mullus surmuletus.
Materials and Methods

One hundred and twenty three samples of
striped red mullet (M. surmuletus) were
obtained from fishermen in the region of Al-
Khums city, south of the Mediterranean Sea,
Libya, during the period from April 2022 to May
2023. The samples were transported to the
laboratory in a clean plastic bag for examination
and identification according to Schultz, 2003.
The total body length from the tip of the snout
to the end of the caudal fin was measured to the
nearest centimeter (cm), and body weight was
measured to the nearest gram using electronic
scale. After dissection, the sex of the examined
fish was determined.

Samples were dissected and the abdominal
cavities were examined, the internal organs
were removed, separated into Petri dishes and
washed well with saline (0.9%). The intestines
were carefully opened looking for parasites, and
their contents were examined using dissecting

microscope. The collected nematodes were
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isolated, counted and their location were
recorded, and then washed several times in
physiological solution, and finally the samples
were preserved in 70% ethyl alcohol. Nematode

identified
Anderson et al, 2009.

specimens  were according  to
Statistical analysis :

Data were computed and analyzed by using
(SPSS) program. T-Test and Mann -Whitney U
test were employed to find out the significances
of the relationships between length, body
sex. The level of

weight and accepted

significance was P <0.05.
Results and discussion

From a total of 123 samples, only 58 (47.15%)
were found to be infected with parasitic
helminthes, and a significant difference between
infected and non-infected fish was found. The
result revealed that three species of nematodes
helminth (Anisakis sp. larva, Contracaecum sp.
larva, and Hysterothylacium adecipiens) and
one species of acanthocephalan
(Echinorhynchus gadi) were detected during the
examination of the fish samples (Table 1).

Table1. Overall incidence of parasitic helminths

in examined M. surmuletus.

Samples No. Infected (%) Non-infected (%)

123 58(47.15%) 65(52.85%)

The same parasitic helminth species were
recorded to infect various fish species around
the world (El-Daly er a/, 2004; Ahmed, 2010;
Quiazon er al, 2008; Felizardo er al, 2009;
Shamsi and Aghazadeh-Meshgi, 2011; Nada
and Abd EI-Ghany, 2011; Sobecka er a/, 2012;
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Al-Zubaidy er al, 2012; Adel er al, 2013;
Debenedetti er a/, 2013; Hassani, et. al, 2015;
Celik and Oguz, 2021; Kassem er a/, 2023 and
Almashay 2021). Red mullets are suitable hosts
for a variety of parasitic helminth transferred
through the marine food web, because of the
benthic habitat of red mullet and the wide
variety of prey they feed on, such as crustaceans,
shellfish fish, which act as

and small

intermediate hosts for a large number of

parasites  (Ferrer-Castello er al, 2007;
Marcogliese, 2002).
The parasitic helminths that infect M.

surmuletus have been studied, recorded, and

identified by several researchers in the
Mediterranean area. Figus er a/, (2005), in his
research, identified 18 helminth species from M.
surmuletus samples in ltaly with an overall
infection rate of 65.5%. Ferrer er al, (2005)
examined a collection of nematodes from M.
surmuletus from 2 localities off the Valencian
coast from the western Mediterranean coast of
Spain. Bayomy er al, (2008) collected and
identified four species of helminth parasites
from the coast of Sirt, Libya, with a 67.6%
infection rate from the collected samples.
Klimpel er a/, (2008) found fourteen different
parasite species of Mullus surmuletus from the
North Sea and the Mediterranean. Hassan
(2019) also described Anisakidai in the M.
surmoletus in Alexandria, Egypt as a new host,
where 45 (37.5%) of the fish (120) were found
to be infected with the parasite.

The current study found that the parasitic

helminths infection rate in the fish tested was
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47.15%. This rate was higher than that of the
same fish species found in Sirt, Libya, recorded
by Ahmed (2010), and Valero er al, (2006)
reported in their study an infection rate of
41.27%, and Paradzinik and Radujkovic (2007)
reported a 33.33% infection rate, and lastly, Al-
Bassel and Hussein (2012) reported a 31.5%
infection rate in their study.

While other studies showed that their infection
rates were higher than this study's results.
Bayoumi er al, (2008) reported a 67.6%
infection rate from samples collected from the
coast of Sirt, Libya, and a 65.5% infection rate of
parasitic helmenths was reported by Figus er al,
(2005) in Italy; Hristovsky eral, (1989) recorded
a 50% infection rate; 67.6% were reported by
Ahmed (2010); and Klimpel er al, (2011)
reported a 63.11% infection rate from fish
samples. Also, our result was lower than those
reported by Kassem er a/, (2023) with an 87.5%
infection rate among M. surmuletus samples,
Mansour er al, (2003) from Egypt with an
infection rate of 97.7%, and Felizardo er al,
(2009) with a 100% infection

rate. The

difference in data and results obtained in
previous studies may be due to the difference in
living  environment, environmental  and
geographical distribution of fish, as well as the
health and physiological state of the fish (Piaza
et al, 2006; Kayis er a/, 2009 and Kassem er al.
2023). Out of the total examined M. surmuletus,
42 males and 81 females were examined for
parasitic helminths; both males and females
were found to be infected with parasitic

helminths. The result showed that the incidence
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of infection was higher in males than females.
The number of infected males was 19 out of a
total of 42 male samples, and 39 females were
found infected out of 81 female samples, at

incidence rates of infection of 45.23% and

48.14% in males and females, respectively
(Table 2). The results showed that there was no
significant difference between incidence and

sex.

Table 2. Relationship between infection and sex of examined fish.

Samples No. Infected / (%) Non-infected / (%)
Male 42 19 (45.23%) 23 (54.77%)
Female 81 39 (48.14%) 42 (51.86%)
Total 123 58 (47.15%) 65(52.85%)

According to the current study, the prevalence of
parasitic helminths infection was 48.1% in
females and 45.2% in males. These results are
similar to the results of previous studies
conducted by Hassan et al. (2010), Al-Zubidy
(2009) and Idris er al, (2013). The difference in
the infection rate between the sexes may be due
to the difference in physiological status between
females and males, which affects the quantity
and type of food that fish eat, as well as the
difference in degrees of resistance to infection
between them (Emere and Egbe, 2006).

The results showed that, the most common
parasitic helminthes with highest infection rate
was Anisakis sp. larva with 39.29% of total
infected fish, followed by Hysterothylacium
adecipiens with 21.05% of total infected fish,
and then Contracaecum sp. larva with 28.58%
of total infected fish, then finally
Echinorhynchus gadi with 18.19% of total
infected fish (Table 3). All parasitic helminths

were found attached to different site of the
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intestinal mucosa, liver and gonads but were not
found in body cavity. Thirty-six (62.06%) of
infected M. surmuletus had a single infection
with one species of parasite, and twenty-two
(37.14%) had a mixed infection with more than
one parasite (Table 3). The highest single
infection of parasitic helminths of M.
surmuletus was detected in Anisakis sp. larva at
an incidence rate of 39.29%, followed by H.
adecipiens at 21.05% and Contracaecum sp.
larva at 28.58%, and the lowest rate was
detected in E. gadi at 18.19%. On the other
hand, most mixed infections were observed
between two species, Anisakis sp. larva and H.
adecipiens (15.55%), H. adecipiens and
Contracaecum sp. larva (10.34%), and H.
adecipiens and E. gadi (6.90%), while mixed
infections with three species were observed
between Anisakis sp. and H. adecipiens and E.
gadi (3.17%) (Tables 3, 4). The results showed
that there was a significant difference between

single and mixed infections with parasitic

helminths.
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Table 3. Single and mixed infections of parasitic helminths species in infected M. surmuletus.

Helminths sp.

Type of infection

Single no/% Mixed no/%

Anisakis sp. Larva
Hysterothylacium adecipiens
Contracaecum sp. larva
Echinorhynchus gadi

Total

22(39.29%)
8(21.05%)

34(60.71%)
30(78.95%)

4(28.58%) 10(71.42%)
2(18.19%) 9(81.81%)
36(62.06%) 22(37.94%)

Table 4. Mixed infections of parasitic helminths in infected M. surmuletus.

Parasitic helminthes sp. No. %
Anisakis sp. larva 22 37.94
Hysterothylacium adecipiens 8 13.80
Contracaecum sp. larva 4 6.90
Echinorhynchus gadi 2 3.44
Anisakis sp. & H. adecipiens 9 15.55
H. adecipiens & Contracaecum sp. 6 10.34
Anisakis sp. & H. adecipiens and E. gadi 3 3.17
E. gadi & H. adecipiens 4 6.90
Total 58 100%

The difference between single and mixed
helmenhs infection in M. surmuletus may be
due to the difference in the type and quantity of
food, which is considered the intermediate host
for the transmission of parasitic helminths, and
this is consistent with studies conducted by
Hassan et al. (2010), Khanum er a/, (2011),
Aliyu and Solomon (2012) and Kassem er al,
(2023).The parasitic helminth infection varied

according to the different body lengths of M.

surmuletus; a higher incidence rate was
ocbserved in fish with a length of 15 to 26 cm
(39.65%), followed by those measuring more
than 25 cm (32.76%), and the lowest incidence
rate was in fish whose length was less than 15
cm (27.59%) (Table 5). There was no significant
difference between incidence and body length
for M. surmuletus. The Man -Whitney U test
shows no statistically significant difference
between the middle ranks of the body lengths of
the infected fish and the healthy fish (P >0.05).

Table 5. Relationship between incidence rate and body length (cm) of M. surmuletus.

Body length (cm)

Samples (no=123)

Infected (no=58)

less than 16 28 (22.76%)
16-25 53 (43.08%)
More than 25 42 (34.14%)

16 (27.59%)
23 (39.65%)
19 (32.76%)
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There was no significant difference detected in
the study between body length and helminth
infestation, and this is consistent with the results
of other studies reported by Idris er al, (2013).
While another study reported that the direct
relationship between body length and infection
level in Atlantic horse mackerel is a widespread
phenomenon in many fish species (Shawket er
al, 2017). The incidence of the helminthes
varied according to the different body weights of
M. surmuletus (Table 6). A higher incidence was
observed in fish with body weights of 53—75 gm
(50%), followed by those with body weights
greater than 75 gm (29.31%), and the lowest
incidence rate was in fish with body weights less
than 53 gm (20.69%). The result revealed that
there was a difference between statistically
significant differences and the body weight of
infected fish (P <0.001).The results of this study
showed that the body weight of M. surmuletus
has an effect on parasitic worm infection, as the
incidence of parasitic infection increases with
the increase in the body weight of the fish. The
results showed that there is a significant

relationship between infection and the body

weight of the fish, and these results are
consistent with the results of previous studies
(Yakhchali er a/, 2012 and Dahani er a/, 2019).
The cause of increased infection rate with
increased fish body weight may be due to the
growth of the interfaces of hosts resulting in an
increase in the surface areas of infection, The
larger the size of a fish, the size of the space and
target site for the colonization and infection of
parasite will also increase (Palm er a/, 2007;
Rahman and Hamidah 2012; and Dahani er a/,
2019), and also could be the increase in body
weight is often related to the increase in fat, to
which the larvae of Anisakis sp. migrate
(Abattouy er al, 2011; Mo er al, 2021).The
seasonal variations of parasitic helminth
infection rate were variable; the high incidence
rate was in spring (17.89%) and summer
(13.82%), respectively, and the incidence was
moderate to low in autumn (6.50%) and winter

(8.94%) (Table 7).

Table 6. Relationship between infection and the body weight (gm) of infected fish.

Body Weight (gm) Samples (no=123) Infected (no=58)
less than 53 17 (13.83%) 12 (20.69%)
53-75 87 (70.73%) 29 (50%)
More than 75 19 (15.44%) 17 (29.31%)
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Table 7. Relationship between infection rate and seasons.

Seasons No. of examined fish Non infected fish Infected fish
Spring 33 11(8.96% ) 22(17.89% )
Summer 36 19(15.44% ) 17(13.82% )
Autumn 29 21(17.07%) 08(6.50% )
Winter 25 14(11.38% ) 11(8.94% )
Total 123 65(52.85% ) 58(47.15%)

Seasonal variations in the infection rate of
parasitic helminth peaked in the spring and
summer seasons in fish, and the result were
almost consistent with the results of Eissa
(2002). The reason may be due to the high water
temperature, which plays a major role in
enhancing the life cycle of parasitic helminth
and increasing their spread in the spring and
summer. These results are consistent with
published results of other researches (Choi er al,
2011; Li er al, 2011 and Kassem and Bowahi,
2015).

Mullus surmuletus are demersal species of
mullids distributed throughout the
Mediterranean Sea and lengthwise on its shelf.
In many countries, this fish are among the
valuable edible and high economic value species
for fisheries (Barreiro er a/, 2017). This fish is
distinguished by its quality and nutritional value
and is found in large quantities in Libyan coastal
waters. The results of this study showed
differences in the rates of infection of M.
surmuletus fish with parasitic helminth by sex
and size, as well as the difference in the
percentage of infection by different seasons of

the year. These results may help fishermen and

fish breeders on the Libyan coasts choose the
appropriate fishing seasons to obtain fish that
have a low incidence of infection and also pose

less danger to the consumer.
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