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Abstract Sixty specimens of African sharptooth catfish
Clarias gariepinus (Clariidae) were collected during the
period of March 2014–February 2015 from boat landing sites
and fishermen of the River Nile at Beni Suef Governorate,
Egypt, and examined for the presence of digenean parasites.
The morphology of these parasites was studied by using light
microscopy to describe morphological and morphometrically
measurements for different body parts. Three digenean
species belonging to three different genera were collected
from various organs within the examined fish species. A
certain degree of site specificity was also observed, with
Thaparotrema botswanensis being found only in the gall
bladder of C. gariepinus, while both Pseudoholorchis clarii
and Glossidium pedatum were found only in the intestine and
thus seem to occupy a certain niche within their host. This study
represent as the first record of T. botswanensis and G. pedatum
fromC. gariepinus, as well as the first report of the genera from
the River Nile in Egypt. In addition, re-description of P. clarii
clarifies measurements for some body parts.
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Introduction

One of the most important problems facing our world nowadays
is food deficiency (Abdel-Ghaffar et al. 2015a). The protein
deficiency is one of the major global challenges facing the third
world today. In Egypt, the continuous increase in human popu-
lation requires more food production to meet the consequent
increasing demands (Abdel-Gaber et al. 2015a). With the
increasing demands for animal protein, the poultry sources were
expensive and insufficient. Fish were considered to compensate
the continuous lack of such element due to its comparatively low
price (Abdel-Ghaffar et al. 2015b; Abdelsalam et al. 2015;
Abdel-Gaber et al. 2016). The catfishes are members of the
order Siluriformes and comprise about 2800 species worldwide
(Ayanda 2009; Eschmeyer 2014). There are three families in the
African suborder Siluroidea that contain species suitable for
aquaculture. These are the Claroteidae (formerly Bagridae), the
Schilbeidae, and the Clariidae (Mwita 2014). The African
sharptooth catfish, Clarias gariepinus (Burchell 1822), is a
member of Clariidae family which is widely distributed in
Africa and Middle East (Arafa and Reda 2002). It is one of the
most important fish species for aquaculture and biological
research (Yalcin et al. 2002; Chai 2007; Tepe et al. 2013;
Abdel-Gaber et al. 2015b). However, parasitic infections are
known to cause massive mortality in the fry and fingerling
stages, especially in high-density aquaculture systems (Eissa
et al. 2009; Jansen van Rensburg et al. 2013; Abdel-Gaber
et al. 2015c). Fish helminthology in Africa is not as widely
studied as other aspects of aquatic parasitology and fish biology
(Imam et al. 1991; Galli et al. 1998; Abo Esa 2008). This is
probably because helminth parasites mainly infect the internal
organs, predominantly the gastrointestinal tract which, for
humans, does not comprise the edible portion of the fish
(Bhure and Nanware 2011; Omeji et al. 2013). Although
fishermen and anglers regularly encounter encysted Bgrubs^
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(metacercariae) in the skin and muscles of fish, they regard
them as just a nuisance, notwithstanding the biological and
economic impact they may have on the fish species (Yooyen
et al. 2006; Tasawar et al. 2007; Yilmaz et al. 2009).

Therefore, the objectives of the present study were to
specifically identify and classify number of trematode
parasites collected from C. gariepinus based on their morpho-
logical features and note their prevalence and mean intensity
in the River Nile at Beni Suef Governorate, Egypt.

Materials and methods

Sample collection

A total of 60 fish specimens (C. gariepinus) were col-
lected during the period of March 2014–February 2015

from boat landing sites and fishermen of the River Nile
at Beni Suef Governorate, Egypt. All specimens ranged
between 15 to 45 cm (total length) and 80 to 130 g
(body weight). All samples were kept in full glass
aquaria, supplied with chlorine free tap water with con-
tinuous aeration and filtration then transported immedi-
ately to Laboratory of Parasitology Research at Zoology
Department in Faculty of Science, Beni Suef University,
to follow the guidelines of identification according to
Benech et al. (1923).

Parasitological examination

The collected fish samples were dissected, and the gas-
trointestinal tracts were examined carefully for parasitic
infection under stereo- and light microscope. Relaxation
for trematode parasites was carried out between two

Fig. 1a-h Photomicrographs of
the adult digenea T. botswanensis.
a The adult wormwith oral sucker
(OS) followed by the pharynx
(PH), esophagus (E), ventral
sucker (VS), genital pore (GP),
intestinal caeca (IC), vitelline
follicles (VF), seminal vesicle
(SV), uterus (U), ovary (O), two
testes (TE), and the body ended
with excretory bladder (EB)
opened outside with an excretory
pore (EP). b–h High
magnifications of different body
parts showing: b, c Anterior end
with oral sucker (OS) followed by
the pharynx (PH) and esophagus
(E). d Ventral sucker (VS) and
genital pore (GP). e The Uterus
(U) filled with eggs (EG). f
Vitelline follicles (VF). g Eggs
(EG). h Posterior part with the
ovary (O), seminal receptacle
(SR), two testes (TE), and body
ended with excretory pore (EP)
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slides with drops of 70 % ethyl alcohol to the required
point of relaxation observed under the binocular micro-
scope. Care was usually taken to avoid the use of
strong pressure, particularly on delicate parasites. All
parasites were removed and fixed in 70 % ethanol.
The collected parasites were washed in running water
then soaked in semichon’s aceto-carmine for 3 h. After
staining, worms were washed in distilled water and
passed through ascending grades of ethyl alcohol 50,
70, 90, and 100 %, then transferred into xylol, clove
oil and mounted in Canada balsam. Slides were then
incubated at 60 °C for 24 h to driving the air bubbles
according to Schmidt (1992). The identification of trem-
atode parasite was established based on Sirikantayakul
(1985). Photomicrographs were taken using Zeiss
Axiovert 135 microscope supplied with a Canon
Digital Camera. All drawings were made with the aid
of camera Lucida (Weesner 1965).

Measurements

After the specimen was mounted on a slide, its outer
borders and inner organs were measured. All measure-
ments are in millimeter (mm) followed the guidelines of
Bush et al. (1997) and were done after microscope cal-
ibration using a special slide with an additional ocular

micrometer, minimum and maximum values given,
followed by arithmetic mean (±SD) in parentheses.

Description

Family Opisthorchiidae Braun (1901)

Genus Thaparotrema Gupta (1955)

Thaparotrema botswanensis Jansen van Rensburg et al.
(2013) (Figs. 1a–h, 4a; Table 1)

Body was elongated, narrow with round extremities,
maximum width at the level of the ventral sucker and mea-
sured 2.1–3.89 (3.11 ± 0.1) mm long and 0.32–0.54 (0.43 ±
0.1) wide. Oral sucker was terminal, rounded shape, and
measured 0.19–0.39 (0.29 ± 0.01) mm long and 0.17–0.42
(0.31 ± 0.01) mm wide. Ventral sucker was slightly smaller
than oral sucker, situated in the first quarter of the anterior
part of the body and measured 0.14–0.33 (0.25 ± 0.01) mm
long and 0.15–0.32 (0.20 ± 0.01) mm wide. Pre-pharynx
was absent. Pharynx rounded and measured 0.04–0.92
(0.73 ± 0.01) mm long. Esophagus long, caecal bifurcation
was pre-acetabular; caeca narrow, extend to almost end of
the posterior extremity, and measured 0.03–0.2 (0.15 ±
0.01) mm long. Two testes, slightly oval, and tandem to
diagonal within inter-caecal space near to the posterior

Table 1 Comparative measurements (in millimeters) of the present T. botswanensis and those described previously

Species Thaparotrema vittalani
Gupta (1955)

T. botswanensis
Jansen van Rensburg et al. (2013)

T. botswanensis
(Present study)Parameters

Host Polynemus paradiseus Clarias gariepinus C. gariepinus

Locality Bangladesh Botswana Egypt

Body length 2.30–4.00 1.74–4.80 (2.96 ± 0.96) 2.1–3.89 (3.11 ± 0.1)

Body width 0.45-0.76 0.30–0.75 (0.52 ± 0.12) 0.32–0.54 (0.43 ± 0.1)

Pharynx length – 0.05–0.12 (0.09 ± 0.02) 0.04–0.92 (0.73 ± 0.01)

Esophagus length – 0.03–0.18 (0.10 ± 0.05) 0.03–0.2 (0.15 ± 0.01)

Oral sucker length 0.20 0.17–0.44 (0.25 ± 0.08) 0.19–0.39 (0.29 ± 0.01)

Oral sucker width – 0.16–0.45 (0.26 ± 0.09) 0.17–0.42 (0.31 ± 0.01)

Ventral sucker length 0.13 0.14–0.35 (0.21 ± 0.06) 0.14–0.33 (0.25 ± 0.01)

Ventral sucker width 0.15 0.15–0.34 (0.22 ± 0.06) 0.15–0.32 (0.20 ± 0.01)

Ovary length 0.12 0.06–0.33 (0.19 ± 0.08) 0.09–0.28 (0.19 ± 0.01)

Ovary width 0.13 0.06–0.34 (0.17 ± 0.07) 0.06–0.36 (0.19 ± 0.01)

Anterior testis length 0.18 0.11–0.40 (0.20 ± 0.07) 0.13–0.39 (0.22 ± 0.01)

Anterior testis width 0.30 0.13–0.34 (0.19 ± 0.06) 0.15–0.37 (0.28 ± 0.01)

Posterior testis length 0.18 0.12–0.40 (0.22 ± 0.07) 0.16–0.45 (0.28 ± 0.01)

Posterior testis width 0.30 0.11–0.36 (0.20 ± 0.07) 0.14–0.34 (0.26 ± 0.01)

Egg length 0.07–0.1 0.01–0.03 (0.02 ± 0.01) 0.01–0.04 (0.03 ± 0.01)

Egg width 0.04–0.06 0.004–0.01 (0.01 ± 0.02) 0.002–0.01 (0.01 ± 0.001)
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extremity of the body. Posterior testis was slightly bigger than
anterior one and measured 0.16–0.45 (0.28 ± 0.01) mm long
and 0.14–0.34 (0.26 ± 0.01) mm wide. While the anterior
testis measured 0.13–0.39 (0.22 ± 0.01)mm long and 0.15–
0.37 (0.28 ± 0.01) mm wide. Cirrus sac was absent. Seminal
vesicle was tubular commencing post-acetabular. Genital
pore was median in position, just pre-acetabular. Ovary
was smooth and inter-caecal. Mehlis’ gland was present and
measured 0.09–0.28 (0.19 ± 0.01) mm long and 0.06–0.36
(0.19 ± 0.01)mm wide. Seminal receptacle situated obliquely
anterior to the ovary. Laurer’s canal was not observed.
Vitelline follicles were extending post-acetabular to the level
of the ovary and slightly overlapping caeca. Uterus extensively
coiled, inter-caecal, with ascending limb only, and sinistral to
seminal vesicle. Eggs were operculated and measured
0.01–0.04 (0.03 ± 0.01) mm long and 0.002–0.01 (0.01
± 0.001) mm wide. The excretory bladder was saccular
and opened outside by sub-terminal excretory pore.

Taxonomic summary

Type host: African sharptooth catfish Clarias gariepinus
(Burchell 1822) (F: Clariidae)

Site of infection: The gall bladder of infected fish
Host Locality: River Nile at Beni Suef Governorate, Egypt
Prevalence of infection: 11.66 % (7 out of 60 were

infected)
Material deposition: Voucher specimens deposited in

Zoology Department, Faculty of Science, Beni Suef
University, Beni Suef, Egypt

Etymology: The specific name of the parasite (botswanensis)
was derived from the Country name where the parasite was
discovered and described for the first time

Remarks: The genus Thaparotrema Gupta 1955 was
proposed to accommodate trematode parasites collected from
the intestine and gall bladder of freshwater fish. This genus was
erected for Thaparotrema vittalani Gupta 1955 that was

Fig. 2a-g Photomicrographs of
the adult digenea P. clarii. a The
adult worm with oral sucker (OS)
followed by the pharynx (PH),
esophagus (E), ventral sucker
(VS), cirrus pouch (CP), genital
pore (GP), intestinal caeca (IC),
vitelline follicles (VF), uterus (U),
ovary (O), two testes (TE), and
the body ended with excretory
pore (EP). b–g High
magnifications of different body
parts showing: b, c Anterior end
with oral sucker (OS) followed by
the pharynx (PH) and esophagus
(E). d, e Ventral sucker (VS) and
cirrus pouch (CP). f Posterior part
with excretory pore (EP). g Eggs
(EG)
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described from the intestine of Bagrid catfish in India.
Previously, this species was placed in the genus Opisthorchis
later on Scholz (2008) transferred it to the genus
Thaparotrema Gupta 1955 (Bray et al. 2008). In the
present study, morphological and morphometric studies
for this digenean parasite have close resemblance with
T. botswanaensis described previously by Jansen van
Rensburg et al. (2013) in having all characteristic fea-
tures as elongated body, pre-pharynx absent, esophagus
long, both testes oval and diagonal separated by excre-
tory bladder with sigmoid stem between anterior and
posterior testes and excretory pore is sub-terminal
(Table 1). While it differs from the others as T. piscicola Bray
et al. (2008) collected from gall bladder of Gymnarchus
niloticus of Africa in having pharynx oval, ovary anterior to
the seminal receptacle; excretory bladder with sigmoid stem
and excretory pore is terminal; from T. pedicellatum Bray
et al. (2008) collected from the intestine of Hemibagrus
nemurus of Thailand in having oral sucker sub-terminal,
pharynx oval, esophagus absent, testes separated by excretory
bladder, ovary anterior to the seminal receptacle, uterine coils
not much compacted, excretory bladder with sigmoid stem
between anterior and posterior testes; from T. vitallani Gupta
(1955) collected from intestine of Bagrid Catfish of India in
having smaller body, testes diagonal near caecal end and
separated by excretory bladder; anterior testis larger than the
posterior one, uterine coils not compacted entirely, vitelline
follicles not compacted highly, extending from post-bifucal
level of intestine up to the level of the anterior testis, excretory
bladder with sigmoid stem between anterior and posterior
testes, and excretory pore is terminal.

Family Lepocreadiidae Odhner (1905)

Genus Pseudoholorchis Yamaguti (1958)

Pseudoholorchis clarii Bayoumy et al. (2013) (Fig. 2a-g, 4b;
Table 2)

Body was elongated, dorsoventrally flattened with more
or less a narrow anterior and broadly rounded posterior
end. It measures 4.22–5.21 (4.92 ± 0.1) mm long and 1.1–1.98
(1.56 ± 0.1) mm wide. The oral sucker measured 0.29–0.41
(0.35 ± 0.01) mm long and 0.21–0.29 (0.25 ± 0.01) mm wide.
The ventral sucker is spherical and larger than the oral one and
measuring 0.42–0.51 (0.49 ± 0.01)mm long and 0.39–0.49
(0.46 ± 0.01)mm wide. The pharynx is distinct, spherical in
shape measuring 0.062–0.078 (0.069 ± 0.001) mm long and
0.042–0.054 (0.049 ± 0.001) mm wide, while the esophagus is
very short, looped and bifurcating into two long narrow intesti-
nal caeca. The testes are two in number; anterior and posterior
one. They are fusiform, tandem and lobed, separated from
one another and are located in the middle third of the body.
They are nearly equal in size and measuring 0.69–0.82
(0.76 ± 0.01) mm long and 0.19–0.29 (0.24 ± 0.01) mm
wide. The cirrus pouch was filling the space between the
ventral sucker and intestinal bifurcation containing tubular
coiled seminal vesicle. Pars prostatica is distinct, thick-
walled, and is surrounded by gland cells. The ejaculatory
duct is short, narrow, and the genital atrium is indistinct.
The genital pore is located anterior to the intestinal bifurcation
just adjacent to the posterior margin of the oral sucker. The
ovary measured 0.51–0.62 (0.59 ± 0.01) mm long and
0.13–0.19 (0.17 ± 0.01) mm wide is tri-lobed, entire

Table 2 Comparative
measurements (in millimeters) of
the present P. clarii and those
described previously

Species Pseudoholorchis clarii

Bayoumy et al. (2013)

P. clarii (present study)
Parameters

Host Clarias gariepinus C. gariepinus

Locality Egypt Egypt

Body length 5.20–6.63 (5.9) 4.22–5.21 (4.92 ± 0.1)

Body width 0.94–1.35 (1.13) 1.1–1.98 (1.56 ± 0.1)

Pharynx length 0.078–0.091 (0.085) 0.062–0.078 (0.069 ± 0.001)

Pharynx width – 0.042–0.054 (0.049 ± 0.001)

Oral sucker length 0.26–036 (0.31) 0.29–0.41 (0.35 ± 0.01)

Oral sucker width 0.18–0.31 (0.24) 0.21–0.29 (0.25 ± 0.01)

Ventral sucker length 0.38–0.48 (0.44) 0.42–0.51 (0.49 ± 0.01)

Ventral sucker width 0.34–0.45 (0.42) 0.39–0.49 (0.46 ± 0.01)

Ovary length 0.46–0.54 (0.50) 0.51–0.62 (0.59 ± 0.01)

Ovary width – 0.13–0.19 (0.17 ± 0.01)

Anterior testis length 0.67–0.73 (0.70) 0.69–0.82 (0.76 ± 0.01)

Anterior testis width – 0.19–0.29 (0.24 ± 0.01)

Posterior testis length 0.67–0.73 (0.70) 0.69–0.82 (0.76 ± 0.01)

Posterior testis width – 0.19–0.29 (0.24 ± 0.01)
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and is found immediately in the pre-testicular region. Mehlis’
gland is found anterior to the ovary, and the uterine seminal
receptacle occupies the posterior coils of the uterus. Laurer’s
canal passes postero-ventrally and opens dorsally at the level of
the anterior margin of the ovary. The uterus usually coils
intercaecally between the anterior margin of the ovary and the
posterior expanded portion of the seminal vesicle. It is filled
with eggs and then it passes to the genital aperture with little or
no coiling. Vitellaria extend from the level of the intestinal
bifurcation to the posterior end of the body locating laterally
and dorsoventrally to the caeca filling the post-testicular space.
The excretory pore lies in the posterior extremity of the body.

Taxonomic summary

Type host: African sharptooth catfish Clarias gariepinus
(Burchell 1822) (F: Clariidae)

Site of infection: The Intestine of infected fish
Host Locality: River Nile at Beni Suef Governorate, Egypt

Prevalence of infection: 20.0 % (12 out of 60 were infected)
Material deposition: Voucher specimens deposited in

Zoology Department, Faculty of Science, Beni Suef
University, Beni Suef, Egypt

Etymology: The specific name of the parasite (clarii) was
derived from the host specific name where the parasite was
discovered and described for the first time

Remarks: Previous studies recorded that few species of
digenean parasites have been reported from family
Lepocreadiidae (Bray and Cribb 1997). In the present
study, one species of Lepocreadiidae was recovered from
the intestine of the examined fish species. Comparing
morphological and morphometric characteristics of the
parasite under investigation, it is clear that there is a close
similarity with previously species P. clarii described by
Bayoumy et al. (2013) from C. gariepinus and P. pulcher
previously described by Manter (1954) from Latridopsis
ciliaris in having all the characteristic features of the genus
Pseudoholorchis Yamaguti 1958 but with some measurement

Fig. 3a-g Photomicrographs of
the adult digenea G. pedatum. a
The adult worm with oral sucker
(OS) followed by the pharynx
(PH), esophagus (E), ventral
sucker (VS), intestinal caeca (IC),
vitelline follicles (VF), uterus (U),
ovary (O), and the body ended
with excretory pore (EP). b–g
High magnifications of different
body parts showing: b, c Anterior
end with oral sucker (OS)
followed by the pharynx (PH) and
esophagus (E). d Ventral sucker
(VS). e Eggs (EG). f Posterior part
with excretory pore (EP). g Testes
(TE)
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differences. The present work denoted that the present P. clarii
parasite is easily distinguished from other species of the same
genus by the following interspecific variations including the
body shape which varied greatly from oval to sub-spherical;
the oral sucker may be equal or larger than the acetabulum, the
esophagus was short, and the intestinal furca have a T-shaped
appearance, the ovary and testes were pre-acetabular in posi-
tion, the ovary was lobed and was partly overlapping the right
testis and vitellaria that extended halfway between the oral and
ventral suckers.

Family Macroderoididae McMullen (1937)

Genus Glossidium Looss (1899)

Glossidium pedatum Looss (1899) (Fig. 3a-g, 4c; Table 3)
Body was elongated with truncated posterior end and

reaches the maximum width at the level of the ventral sucker.
It measured 1.1–2.5 (1.9 ± 0.1) mm long and 0.32–0.45 (4.9 ±
0.01)mm wide. Cuticle covered with tiny spines which are
dense in the anterior end of the body, and gradually diminishing
posteriorly. Oral sucker was spherical in shape and measured
0.19–0.29 (0.22 ± 0.01) mm long and 0.18–0.28 (0.21 ±

0.01) mmwide. Ventral sucker was spherical in shape and mea-
sured 0.19–0.29 (0.22 ± 0.01)mm long and 0.18–0.28 (0.21 ±
0.01) mm wide. Both suckers are well-developed and equal in
size. Pre-pharynx is short. Pharynxmeasured 0.08–0.12 (0.10 ±
0.01) mm long and it fairly large opens into the esophagus
which may sometimes be indistinct. Intestinal caeca extend
posteriorly, ending near posterior extremity of the body. Testes
are tandem and oval in shape. Testes separated from each other
by number of eggs. Anterior testis measured 0.15–0.29 (0.15 ±
0.01)mm long and 0.11–0.20 (0.17 ± 0.01) mm wide, while the
posterior one measured 0.14–0.27 (0.17 ± 0.01)mm long and
0.13–0.24 (0.19 ± 0.01) mm wide. Cirrus sac was large, elon-
gated, curves to right of the ventral sucker, contains bipartite
seminal vesicle with posterior half being larger than the anterior
part. Genital pore is median and immediately anterior to the
ventral sucker. Ovary round to oval is situated posterior to the
cirrus sac and measured 0.08–0.16 (0.12 ± 0.02) mm long and
0.13–0.23 (0.17 ± 0.01) mm wide. Uterus forming upward
and downward loops reaching to the posterior end of
the body, where it fills in almost whole post-testicular
space. Numerous yellow to brown operculated eggs
present which measured 0.03–0.06 (0.04 ± 0.001) mm
long and 0.02–0.04 (0.03 ± 0.001) mm wide. Vitellaria

Fig. 4a-c Line drawings with
camera Lucida of digenean
parasites from C. gariepinus in
the River Nile: a T. botswanensis
Jansen van Rensburg et al.
(2013). b P. clarii Bayoumy et al.
2013. c G. pedatum Looss 1899
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irregularly shaped, extends laterally on either side of the body
from ovarian level to the posterior margin of posterior testis.
The excretory pore lies in the posterior extremity of the body.

Taxonomic summary

Type host: African sharptooth catfish Clarias gariepinus
(Burchell 1822) (F: Clariidae)

Site of infection: The Intestine of infected fish
Host Locality: River Nile at Beni Suef Governorate, Egypt
Prevalence of infection: 16.66% (10 out of 60 were infected)
Material deposition: Voucher specimens deposited in

Zoology Department, Faculty of Science, Beni Suef
University, Beni Suef, Egypt

Remarks: The genus Glossidium Looss 1899 comprises only
two species: G. pedatum Looss 1899 and G. geminum (Mueller
1930). The latter was transferred by van Cleave and Mueller
(1934) to the genus Alloglossidium Simer 1929 and was recently
assigned by vande Vusse (1980) to the same genus. First de-
scribed by Looss 1899 from the Nile Bagrid fish, Bagrus bayad
(Forskål 1775) and Bagrus docmak (Forskål 1775) from the
lower reaches of the Nile River; G. pedatum has also been re-
ported from two other fish hosts: the catfish C. gariepinus in
South Africa (Mashego 1977) and C. lazera in Egypt (Imam
et al. 1991). In the present study, morphological andmorphomet-
ric studies showed that the present digenean parasites recovered
from the intestine has close resemblance with other G. pedatum
described previously by Looss (1899), Fischthal (1973),
Mashego (1977), Matla (2012), and Jansen van Rensburg et al.

(2013) in having all characteristic features as it possesses a four-
lobed pharynx, the ovary and testes are in the same position; the
vitellaria extends from the ovarian level to the posterior margin
of the posterior testis; the prepharynx has a sphincter-like struc-
ture situated just anterior to the pharynx (Table 3). On the basis of
the abovementioned characteristics, specimens of the present
material are thus assigned to G. pedatum.

Concluding remarks

Among the digenean parasites collected during the present in-
vestigation, only T. botswanensis, P. clarii, andG. pedatumwere
found infectingC. gariepinus. A certain degree of site specificity
was also observed, with T. botswanensis being found only in the
gall bladder of C. gariepinus, while both P. clarii and
G. pedatum were found only in the intestine and thus seem to
occupy a certain nichewithin their host. At any one time, a single
C. gariepinusmay host three species of digenean parasites, each
occupying its own niche within the host. Not only these fish
species infected with adult digenean parasites but they also host
other ecto- and endoparasites, sometimes having a heavy parasite
burden. C. gariepinus plays a notably important role in the life
cycles of digenean parasites in the River Nile, as it acts as a
definitive host for adults of the three recorded species. This study
represents as the first record of T. botswanensis and G. pedatum
from C. gariepinus, as well as the first report of the genera from
the River Nile in Egypt. In addition, re-description of P. clarii
with clarifying measurements for some body parts.

Table 3 Comparative measurements (in millimeters) of the present G. pedatum and those described previously

Species Glossidium pedatum
Looss (1899)

G. pedatum
Mashego (1977)

G. pedatum
Matla (2012)

G. pedatum
Jansen van Rensburg et al. (2013)

Glossidium sp. nov.
(present study)Parameters

Host Clarias mossambicus C. gariepinus C. gariepinus C. gariepinus C. gariepinus

Locality Ethiopia South Africa South Africa Botswana Egypt

Body length 1.175–1.920 1.932 2.250 1.25–2.98 (1.81 ± 0.58) 1.1–2.5 (1.9 ± 0.1)

Body width 0.205–0.310 0.312 0.525 0.27–0.55 (0.40 ± 0.08) 0.32–0.45 (4.9 ± 0.01)

Pharynx length 0.063–0.090 – – 0.05–0.10 (0.08 ± 0.02) 0.08–0.12 (0.10 ± 0.01)

Oral sucker length 0.112–0.157 0.210 0.212 0.10–0.30 (0.16 ± 0.05) 0.19–0.29 (0.22 ± 0.01)

Oral sucker width 0.126–0.172 0.160 0.140 0.12–0.20 (0.16 ± 0.03) 0.18–0.28 (0.21 ± 0.01)

Ventral sucker length 0.110–0.155 – – 0.12–0.24 (0.17 ± 0.03) 0.19–0.29 (0.22 ± 0.01)

Ventral sucker width 0.110–0.155 0.170 0.160 0.13–0.23 (0.17 ± 0.03) 0.18–0.28 (0.21 ± 0.01)

Ovary length 0.078–0.114 0.120 0.150 0.10–0.19 (0.14 ± 0.02) 0.08–0.16 (0.12 ± 0.02)

Ovary width 0.063–0.094 0.110 0.143 0.10–0.20 (0.16 ± 0.01) 0.13–0.23 (0.17 ± 0.01)

Anterior testis length 0.105–0.136 0.150 0.175 0.12–0.24 (0.17 ± 0.04) 0.15–0.29 (0.15 ± 0.01)

Anterior testis width 0.082–0.102 0.110 0.175 0.16–0.24 (0.19 ± 0.02) 0.11–0.20 (0.17 ± 0.01)

Posterior testis length 0.124–0.174 0.200 0.250 0.12–0.24 (0.18 ± 0.03) 0.14–0.27 (0.17 ± 0.01)

Posterior testis width 0.087–0.114 0.110 0.150 0.13–0.24 (0.18 ± 0.03) 0.13–0.24 (0.19 ± 0.01)

Eggs length 0.030–0.038 – – 0.02–0.09 (0.03 ± 0.02 0.03–0.06 (0.04 ± 0.001)

Eggs width 0.018–0.023 – – 0.01–0.04 (0.02 ± 0.01) 0.02–0.04 (0.03 ± 0.001)
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