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ABSTRACT

The present work aimed to investigate the prevalence of zoonotic parasites in the Nile and
cultured freshwater fish in EI-Minya Governorate, Egypt. A total of 200 fish samples (100
Nile and 100 cultured) included 50 for each; Tilapia nilotica (Oreochromis niloticus), catfish
(Clarias gariepinus), bajad (Bagrus bajad) and carp fish (Cyprinus carpio) were randomly
collected from markets and some fish farms from El-Minya city. Out of 200 examined fish
187 samples were infested by one or more zoonotic parasites with a prevalence of 93.5%,
highest infestation rate was detected in Nile fish 100 % compared to 87 % in farmed ones.
The total prevalence of Encysted metacercaria (EMC) among examined fish was 86.5%; it
was 88% and 85% in Nile fish and farmed fish, respectively. Microscopic (EMC) was
detected in 83 and 73% of Nile fish and farmed fish, respectively, while macroscopic (EMC)
was detected in 5 and 12% of farmed fish and Nile fish, respectively. Microscopic (EMC)
was identified as: Cynodiplostomum (EMC) and Prohemistomum (EMC) while, macroscopic
(EMC) was identified as Clinostomum phalacrocoracis. On the other hand, the total
prevalence of Ichanthochephala among examined fish was 8 %, it was 13 and 3 % in Nile
fish and farmed respectively, while the total prevalence of Cryptospordium spp and
Capillaria spp. among examined fish was 39 and 14.5 %, respectively. The current study
revealed a variable prevalence of different zoonotic parasites in different species of examined
fish, which represents a potential risk to public health if consumed raw or improperly cooked.
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INTRODUCTION

Fish is considered one of the most
nutritive and easily digested proteins (EI-
Naffar et al., 1985). Fish demand as human
food is increasing especially in the
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developing countries where people income is
low leading to expansion in the production of
fishes from both natural water resources and
fish cultures to compensate the shortage of
good quality animal protein (Pillay, 1990).
Fish can serve as intermediate, transport or
definitive host for various stage of parasites
which may be harmful for human or fish
eating mammals if it is consumed raw or
improper cooked (Koyunce and Toksen,
2010).
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Heterophyiasis is considered a zoonotic
problem in Egypt which may be present with
diarrhea and abdominal pain (Mahmoud et
al., 2002). Their minute eggs may enter
nearby lymphatic or blood vessels by the
action of their proteolytic enzymes and be
transported to other organs, such as the heart,
spinal cord or brain, lungs, liver and spleen
which is potentially life-threatening (Chai and
Lee, 1990). Prohomistomum vivax is of
zoonotic importance and may cause death
(Williams and Jones, 1976). Five species of
Haplorchid are acknowledged as the species
responsible for human infection (Yu and
Mott, 1994). Clinostomum complanatum is an
important zoonotic agent of human infection
that causes Yellow grub disease which is
transmitted to humans leading to laryngyo-
pharyngitis (Hefnawy et al., 2019).

Ichanthochephalan infections could
negatively impact individual health and
population recovery as they have significant
effects on host metabolism, digestion,
nutrient absorption, and energetics (Lotfy,
2020).  Cryptosporidium infection in
immunocompromised humans causes chronic
diarrhea, cachexia, lack of appetite and
malnutrition (Xiao et al., 2012).

Intestinal capillariasis is an important fish
zoonotic disease. Patients present clinical
symptoms of borborygmus, chronic diarrhea,
intermittent abdominal pain, weight loss, and
several degrees of painless lower-leg edema
(Limsrivilai et al., 2014).

Therefore the present study aimed to
investigate the prevalence of the different
zoonotic parasites in the Nile or cultured
freshwater fish at EI-Minya Governorate and
also to investigate the infectivity of EMC
through mice bioassay.

MATERIALS AND METHODS

1- Collection of samples:

From March 2021to February 2022, a total of
200 fish samples (100 wild and 100 cultured)
were collected randomly from different

localities and some fish farms at EI-Minya
Governorate. The obtained samples included
50 of each; tilapia (Oreochromis niloticus),
catfish (Clarias gariepinus), bajad (Bagrus
bajad) and carp fish (Cyprinus carpio). Fish
samples were kept in an ice box and examined
directly at EI-Minya regional Lab Animal
health research institute.

2- Parasitological examination:

2.1 Examination of fish for encysted
metacercaria

-Macroscopic examination:

The specimens under investigation were
carefully examined by the naked eye for the
detection of macroscopic metacercaria in
musculature and gills (Mahdy et al., 1995).

Microscopic examination for detection of
encysted metacercariae:

From each fish, snips (about one gram each)
were taken from different muscles of the fish,
especially the head, near dorsal fins, and tail
regions. Muscle snips were compressed
between two glass microscopic slides and
examined under a binocular dissecting
microscope to detect EMC and to determine
viability by observing their characteristic
rotator movement (Sohn et al., 2005).
2.2 Examination of fish for
Ichanthochephala and Capillaria spp

Each fish was dissected and their stomach and
intestines were removed, and put in small
Petri dishes containing a small amount of
saline. The stomach and intestine were teased
apart with a fine needle and examined by
inverted microscope using 4X objective lens
and 10X eye lenses for the presence of
Ichanthocephala and Capillaria spp adult
worms. The collected Ichanthochephala and
adult Capillaria spp were washed in saline
solution, refrigerated in cold water for
relaxation and then fixed in AFA (Alcohol
90% 125 ml, formalin 10% 50ml and acetic
acid 25 ml), dehydrated by exposure to
ascending grades of ethyl alcohol (30%,
50%,70%, 80%, 90%, 95%) and lastly to
absolute alcohol (Pritchard and Kruse, 1982).
2.3Examination of fish for Cryptospordium

spp.:
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Mucosal scrapings of the intestine were
collected from examined fish and centrifuged
for concentration of Cryptosporidium
oocysts. Thin smears were done from the
sediment and stained with a modified Zeil-
Neolsen acid-fast, Hefnawy (1988). Detected
parasites were photographed using a Leica
microscope (Leica DM 1000, Germany).

2.4 ldentification and evaluate the
infectivity of detected metacercariae:

For identification and insure of infectivity of
detected EMC mice bioassay was performed.
Highly positive fish samples were digested as
described by Garcia (2001) to obtain the
suitable number of EMC that is used in mice
bioassay.

Bioassay testing was designed to inoculate
mice with a suitable number of EMC (250)
orally (Dubey, 2010 and Jennes et al., 2017).
Ten albino mice weighing 200-300 gm were

RESULTS

reared for one week and their feces were
examined daily for any parasitic infestation to
ensure it is free from parasites then divided
into two groups:

- The first group was infected with the
detected EMC.

- The second group of mice was left
uninfected as the negative control group.

Each mouse was infected experimentally with
(250) encysted metacercaria, in accordance
with the local Institutional Animal Care and
Ethics Committee (Assiut University, Egypt).

Recovery of adult worms from the
experimentally infected mice was done after
egg detection in the fecal examination.
Positive infected mice were sacrificed within
10 days from the day of infection to collect
and counted under a microscope, as in
previous studies (Hefnawy et al., 2019).

Table 1: Prevalence of parasitic infestation in examined cultured and Nile fish.

Cultured fish Nile fish Total
N=100 N=100 N=200
Inf. % Inf. % Inf. %
87 87 100 100 187 93.5

Table 2: Prevalence of different parasites in examined Cultured and Nile fish.

100 Sample for Each

Parasite Cultured fish Nile fish Total
NO % NO % No %
Microscopic 73 73 83 83 156 78
EMC  Macroscopic 12 12 5 5 17 8.5
(Clinostoum sp.)
Total EMC 85 85 88 88 173 86.5
Capillaria sp. ND _ 29 29 29 14.5
Cryptospordium sp. 39 39 39 39 78 39
Ichanthocephala sp. 3 3 13 13 16 8
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Table 3: Prevalence of different parasites detected in different species of examined fish.
50 Sample for Each

. Total
Parasite Carb Catfish Tilapia Bajad

no % no % no % no % no %

Microscopic 48 9% 20 40 49 98 39 78 156 78

EMC (C'\I’i'ﬁg;f;l‘jfnp;;) ND _ ND _ 17 34 ND _ 17 85
Capillaria sp. ND _ ND _ ND _ 29 58 29 145
Cryptospordium sp. 9 18 32 64 24 48 13 26 78 39

Ichanthocephala sp. ND _  ND _ 16 32 ND _ 16 8

[

a

Fig 1. Capillaria spp a: -Their uterus female; contained both thin and thick-shelled eggs (x40).,

b: Translucent and barrel-shaped Capillaria spp eggs with rounded mucoid plugs
protruding from both poles (x400).

Fig. 2: Adult male of Fig. 3: Cryptosporidium oocysts stained
Ichanthochephala spp. (x100) with modified Ziehl-Neelsen
stain (100).
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Fig .4: Prohemistomumspp.E.M.Cx40

- 5mm
===

Fig. 5: Cynodiplostomum spp. E.M.C.x40

Fig. 6: Clinostomum phalacrocoracis metacercariae x40

DISCUSSION

Parasitic infestation of fish in tropical and
subtropical countries represents a serious
problem for aquaculture as a result of their
huge economic losses (Borji et al., 2012).
They affect the growth rate especially for
young fish as well as they lose their market
value (Rim et al., 2008). The presence of
metacercariae is very common, especially in
freshwater fish and they may cause public
health problems (Eissa, 2002).

Out of 200 examined fish samples, 187 were
infested by one or more zoonotic parasites
with a prevalence of 93.5%, highest
infestation rate was detected in wild Nile fish
100% compared to 87 % in farmed one
(tablel).

This result was much higher than Khalil et al.
(2014) in Saudi Arabia, who found that 10.4%
of fish were to be infested with zoonotic
helminthes parasites. This may be mainly
attributed to the locality from which the fish
were caught; the degree of water pollution
due to human, animal, and bird excreta.

The overall infestation rate of encysted
metacercariae in examined fish was 86.5%
(173/200), infestation rate of cultured fish
with microscopic metacercariae was 73%
(73/100) and in Nile fish was 83% (83/100).
The infestation rate of EMC in Nile fish and
cultured fish was 88% & 85%, respectively.
Macroscopic metacercaria was detected only
in Tilapia nelotica, it was 12% (12/100), and
5 % (5/100) of cultured and Nile fish,
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respectively. Microscopic EMC was detected
in 78% (156/200) and macroscopic EMC was
detected in 8.5% (17/200) of examined fish.
The total infected rate of Cryptospordium
among examined fish samples was 39% and
was the same percentage in Nile and cultured
fish 39%. Capillaria spp was only found in
Nile fish with 29%. The total infection rate of
Ichanthochephala was 8% and it was 13% and
3% in Nile and cultured fish, respectively
(Table 2), (fig 2.).

The high  prevalence of  encysted
metacercariae detected in the present study in
different species of examined fish reflected
the presence of intermediate and definite
hosts in our study region. These results were
relatively similar to that obtained by previous
researchers as Taher (2009) in Assiut
Governorate and Sahar et al. (2009) in
Sharkia Governorate (Egypt) and Saad et al.
(2019) in Giza Governorate, who reported
infection rates with different encysted
metacercariae  was 84.75%, 84.8% and
82.8%, respectively. On the other hand, the
present results are considered higher than
those reported by Chi et al. (2008) they
recorded that the prevalence of EMC was
44.6% in fish species collected from grow-out
ponds, and cultured in nurseries was 43.6%.
Also EI-Sheikh and El-Shazly (2008), their
prevalence rate of EMC was 23.2%. Such
variations in the frequency EMC may be
attributed to various factors including the
locality from which fish were caught and fish
species of examined samples and their
feeding habit. In addition to the degree of
water pollution with human, animal and birds
excreta. In the current study, the infection rate
of microscopic encysted metacercaria was
relatively higher in Nile fish than cultured
fish; it was 83% & 73% respectively (Table
2). High prevalence in Nile fish was recorded
also by Ammar and Arafa (2013) who
mentioned that the prevalence rate of
microscopic EMC was 88.3 % and 26.7% in
Nile fish and cultured fish respectively in
Assiut Governorate. The difference in
percentage between Nile and farmed fish may
be attributed to fish raised in rivers, canals,
streams and lakes may be more exposed to

infected snails/cercariae, and reservoir hosts,
compared to fish raised in farms, where the
pond environment may not favor the presence
of snails (Nguyen et al., 2007).

Contrary to this, the result was recorded by
Eissa et al. (1996) who reported that the
infection rate in farmed and Nile fish in
Sharkia Governorate was 67.33% and 42.33%
respectively. Also, Ibrahim (2012) recorded
that the infection rate in farmed fish was
63.51% and in wild fish was 44.37% in
Ismailia Governorate. On the other hand,
macroscopic encysted metacercaria was
however identified as  Clinostomum
phalacrocorais. It was detected only in
Tilapia niloticus and not detected in other fish
species. The total infection rate was 34%, it
was 12% and 5% in cultured and Nile Tilapia
respectively.

Cl.Phalacrocoracis  metacercaria ~ was
recorded as a parasite only for Nile tilapia
(Caffara et al., 2019). It was found previously
in Egypt by Ammar and Arafa (2013) who
detected it in 19.2 % of examined Nile O.
niloticus and they did not detect it in farmed
Tilapia. Manal et al. (2018) described it as
yellow to orange in color cysts in 39.16% of
O. niloticus from the River Nile in EI-Minya
District. Also, Mai et al. (2021) recorded the
infection rate of Cl. Phalacrocoracis EMC
among the investigated O. niloticus in
Egyptian water was 60.93%. Regarding the
morphological characters, the description of
C. phalacrocoracis detected in the present
work agrees with Thabit (2004) and Mai et al.
(2021).

The protozoan parasite Cryptospordium is
regarded as producing emergent zoonosis as
producing clinical diseases which have been
recorded in numerous host species including
man (O'Donoghue, 1985). Infection of man
can occur through contaminated hands with
intestinal contents during fish evisceration
and cleaning or through eating insufficiently
cooked fish such as grilled ones. Spreading of
infection is the result of mature
Cryptospordium oocysts which are strongly
resistant to many disinfectants, but their
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infectivity can be destroyed by exposure to
ammonia with 10% formal saline, freezing or
heating to 65°C for 30 minutes (Hefnawy
1988). Table (2) and fig (3), showed the
overall infection rate of Cryptospordium spp
in examined fish was 39 %. This result was
relatively similar to that obtained by Certad et
al. (2015) as overall prevalence (36.6%) and
Hefnawy (1988) recorded the
Cryptosporidium prevalence in Nile Tilapia
was (30%). But this result is higher than
Ammar and Arafa (2013) who recorded that
23% of examined fish were infected with
Cryptospordium spp. On other hand, in the
current study, there is no difference in
infestation rate between Nile and cultured
examined fish, the infection rate in both was
39 %. The present result is considered higher
than those reported by Ammar and Arafa
(2013) they mentioned that Cryptosporidium
infection was 15.0 % and 23.3% in Nile and
cultured O. niloticus respectively and higher
than Reid et al. (2010) they observed a
prevalence of only 2.4% (6/255) in Nile fish.
Also Morine et al. (2012) found that the
prevalence of infection of freshwater
ornamental fish collected from 8 retail outlets
across Perth was 3.5%.

The infestation rate of intestinal
Ichanthochephala was higher in Nile fish than
in the cultured where it was 13% and 3%,
respectively. A lower infection rate with
Ichanthochephala in both Nile and cultured
fish was reported previously by several
authors: Eissa et al. (2011) who found the
infection rates of in cultured and wild O.
niloticus were 5.2% and 1.5%, respectively.
Mathenge (2010) reported that the prevalence
of Ichanthochephala in Nile fish was 10% and
15.5% in cultured fish. While a higher
infection rate was reported by Eissa et al.
(2010) was 41% in Nile O. niloticus and
50.4% in cultured O. niloticus, Akoll et al.
(2012) as the infectivity rate was 44.3% in
cultured fish. These variations might be
attributed to the differences in locations and
variations in climate conditions and higher
exposure to intermediate hosts. Where, the
fish encounters the infective larval stage after

feeding on an infected crustacean (Amin,
1998).

Microscopic EMC was found in between the
muscle fibers of infected fish; they were
heavily distributed at the posterior part of the
body. The highest prevalence rate of
microscopic EMC was showed in 98 %
(49/50) of examined Tilapia followed by
Carb spp. 96% (48/50), in Bajad samples was
78% (39 /50), while the lowest infestation rate
of microscopic EMC 40% (20/50) was found
in examined Catfish. Morphologically
microscopic EMC differentiated into
Prohemistomum EMC, Cynodiplostomum
EMC (fig.4& 5). The macroscopical EMC
was found in the branchial and pharyngeal
regions of Tilapia spp. only and their

infestation rate  was 34%  (17/50).
Morphologically macroscopic EMC
differentiated into Clinostomum
phalacrocoracis EMC (fig. 6).

Ichanthochephala is only found in Tilapia fish,
the rate was 32% (16/50). Capillaria spp was
only found in Bajad samples, the rate was
58% (29/ 50). The highest prevalence rate of
Cryptospordium spp showed in Catfish at
64% (32/50) followed by Tilapia with an
infection rate of 48% (24/50), while the
lowest infection rate of Cryptospordium spp
was 18% (9/50)in carb fish (Table 3), fig( 3).

As shown in Table 3, the prevalence of
microscopic encysted metacercaria varied
according to fish species. Their highest
infestation rate was detected in Tilapia “O.
niloticus” 98%. This result cleared that tilapia
“O. niloticus” thought to be the main second
intermediate host for trematodes EMC in
Egypt. These are nearly similar to those given
by Sahar et al. (2009) and Taher (2009). On
other hand, the lowest infection rate with
EMC was detected in cat fish “C. garpienus”
40%. This result not agree with previous
studies Sahar et al. (2009) and Hefnawy et al.
(2019). Low infection rate in catfish in the
present study may as a result relative
resistance of catfish to infection.

Differences in infection rates between fish
species may be attributed to the difference in
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the habitat, food supply and abundance of
both aquatic snails and aquatic birds which
play the main role to complete the life cycle
of some trematodes and climatic variations of
the fish sampling areas (Taher, 2009).

Microscopic metacercaria recovered in the
present  work  were identified as
Prohemistomatide and Cynodiplostomatide,
their morphologically coincided with that
previously reported by Mahdy et al. (1995),
Mousa et al. (2000) and Saad et al. (2019).

Few human cases of Ichanthochephala have
been reported worldwide; and it is common in
certain foci in China (Taraschewski, 2000).
The overall infection rate of Ichanthochephala
(Acanthocentius tilapae) in the present work
was 8%, Table (3) and fig (2). This result was
partially similar to Ammar and Arafa (2013)
who detected it in 9.2% of Tilapia. But the
present data was lower than Bayoumy et al.
(2006) in Giza, Egypt and Paller et al. (2016)
in a Philippine, they found it in 49.3% and
74 %, in Nile and Cultured fish respectively.

Intestinal capillariasis is a fish-borne
nematodiasis, it is an important emerging
zoonotic disease. Capillariasis, mostly caused
by eating raw fish, is the most common
disease that appeared repeatedly all over the
world starting in Philippines, Iran, Taiwan
even in Egypt (Cross, 1992). Diagnosis of the
disease in infected man is difficult as its
symptom appear atypically and which make
confusion with other causes of diarrhea as
GIT cancer, thyroid gland disease, besides the
absence of Capillaria when the stool is
examined, however, serology can help in
diagnosis (Intapan et al., 2017).

Egypt was considered a non-endemic area of
capillariasis but now the issue is not and
annually there is a considerable number of
cases reported. Moreover, many cases passed
unnoted. It has been clearly demonstrated that
the severity of intestinal capillariasis has
grown in Egypt and the number of reported
cases increasing which can be explained by
improvement in diagnosis also clinicians
become more aware of parasites and indicate

that we have natural intermediate host,
freshwater fish (Attia et al., 2012; EI Dib et
al., 2015).

In the present results, adult worm of
Capillaria spp. and its larvae were found only
in Bagrus Bajad. Capillaria spp was detected
previously in the same fish species (Bagrus
Bajad) by Mohamed et al. (2003), Khalil et
al. (2014), Khalil et al. (2016) also Okpasuo
et al. (2016).

In this study, the overall infection rate of
Capillaria in examined fish was 14.5% from
all examined fish samples, whereas in Bajad
species was 58%. The present results are
considered higher than those reported by
Thilakaratne et al. (1994) and Khalil et al.
(2014) who recorded that the prevalence of
Capillaria spp was 4% and 15 %,
respectively, in Bajad at southern Saudi
Arabia. Also, Okpasuo et al. (2016) reported
that the infectivity rate of Capillaria spp in
Bargus Bajad was 25%.

On contrary, the present study results are
considered lower than those reported by
Shehzad and Ansari (2018) and Abdel-
Rahman et al. (2019) who determined the
Capillaria infection in all examined Bajad
samples (100%). This cleared that Bajad is
thought to be the main second intermediate
host for Capillaria spp. in the examined area.

In the current study, infection rate of
Capillaria is detected only in Nile fish
(Bajad) and not detected in cultured fish. This
result agree with Abdel-Rahman et al. (2019)
who recorded that the Capillaria in nearly all
collected Nile fresh water, Bargus Bajad.

On the other hand, the infection with
Capillaria spp. in the present work was not
detected in other species of examined fish
(Bolty, Catfish and Carp fish). This result did
not agree with previous studies of Abdel-
Rahman et al. (2019), who detected it in Bolty
and with Khalil et al. (2016) who detected it
in Catfish.
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The prevalence of Cryptospordium infection
varied according to fish species. Their highest
infection rate was detected in Catfish (Clarias
gariepinus) at 64% Table (3). This result
agreed with Saad-Alla et al. (2022) who
mentioned that the overall prevalence of
Cryptosporidium in Clarias gariepinus fish
was 64% in Giza Governorate, using a
modified Ziehl-Neelsen staining technique.
The high infection rate of C. gariepinus could
be due to being omnivorous in its feeding
habits and such species of fish will utilize all
the available potential food resources of the
water bodies. In addition to the sanitary
condition of the area, the location of the
drainage canals from living areas and
biological pollution Ammar and Arafa
(2013).

CONCLUSION AND RECOMMENDATION

This calls for raising awareness of fish health
management and the application of
appropriate control measures. Therefore
public awareness creation activities should be
conducted on the zoonotic nature of fish
parasites and the danger of consumption of
raw or undercooked fish.

REFERENCES

Abdel-Rahman, SM.; Bakir, HY.; Othman,
RA. and Khalifa, MM. (2019):
Evaluation of  fish  capillaria
spp. Antigen in diagnosis of human
intestinal capillariasis. J. Adv. Parasitol.
6(1): 1-6.

Akoll, P; Konecny, R; Mwanja, W.W. and
Schiemer, F. (2012): Infection patterns
of Nile tilapia (Oreochromis niloticus)
by two helminth species with
contrasting life styles. Parasitology
research 110: 1461-1472.

Ammar, M.A.M. and Arafa, M.l. (2013):
"Cryptospordium and other zoonotic
parasites in Oreochromis niloticus in
Assuit Governorate Assiut Vet. Med. J.

Vol. 59 No. 139.
Amin, O.M. (1998): Marine Flora and fauna
of the eastern united states.

Achanthochephala NOAA. Techanical

report NMF 135 us. Department of
commerce seattle Washington PP 1-28.

Attia, R.A.H.; Tolba M.E.M.; Yones D.A;
Bakir H.Y.; Eldeek H.E.M. and Kamel
S. (2012): Capillaria philippinensis in
Upper Egypt: has it become endemic?
Am. J. Trop. Med. Hyg. 86 (1), 126-
133

Bayoumy, M.E.; El-Hady, A.; Osman, K. and

Osman, H.A. (2006): Site adaptations of

Acanthogyrus (Acanthosentis) tilapiae:

Observations  through  light and

scanning electron microscopy. Journal

of veterinary science 7:339-342

Hassan;  Abolghasem  Naghibi;

Mohammad Reza Nasiri and Amin

Ahmadi (2012): Identification of

Dactylogyrus spp. and other parasites of

common carp in northeast of Iran J

Parasit Dis DOI 10.1007/s12639-012-

0115-2.

Caffara, M.; Locke, S.A. and Halajian, A.
(2019):  Molecular data  show
Clinostomoides Dollfus, 1950 is a
junior synonym of Clinostomum Leidy,
1856, with redescription of
metacercariae of Clinostomum Brieni n.
comb, Parasitology, vol. 146, no. 6, p.
805.

Certad, G.; Dupouy-Camet, G.; Gantois, N.;
Hammouma-Ghelboun, O.; Pottier, M.;
Guyot, K.; Benamrouz, S.; Osman, M.;
Delaire, B.; Creusy, C.; Viscogliosi, E.;
Dei- Cas, E.; Aliouat-Denis, C.M and
Follet, J. (2015): Identification of
Cryptosporidium Spp in Fish from Lake
Geneva (Lac L_eman) in France. PLoS

Borji

One 10 (7N, e0133047.
http://dx.doi.org/10.1371/journal.pone.
0133047

Chai, J.Y. and Lee, S.H. (1990): Intestinal

trematodes of humans in Korea:
Metagonimus,  Heterophyids  and
Echinostomes. Korean Journal of

Parasitology, 28: 103-122.

Chi, T.D.; Turnbull, J.F and Pham, A.T.
(2008):  Prevalence of zoonotic
trematodes in fish from Vietnamese fish
farming community. J. Parasitol; 94:
423-428

128


http://dx.doi.org/10.1371/journal.pone.0133047
http://dx.doi.org/10.1371/journal.pone.0133047

Assiut Veterinary Medical Journal

Assiut Vet. Med. J. Vol. 69 No. 176 January 2023, 120-132

Cross, JH. (1992): Intestinal capillariasis.
Clin. Microbiol. Rev.5: 120-
129. https://doi.org/10.1128/CMR.5.2.
120

Dubey, J.P. (2010): Toxoplasmosis of
animals and humans, 2nd ed. CRC
Press Inc, Boca Raton, Florida, U.S.A,
pp. 1-313.

Eissa, I.A.M.; Gado, M.S.; Laila, A.M.; Mona
S.; Zaki and Noor EI-Deen, A.E.
(2011): Field studies on Prevailing
Internal Parasitic Disease in Male and
hybrid tilapia relation to Monosex
Tilapia at Kafr EI-Sheikh Governorate
Fish Farms. Journal of American
Science 7.

Eissa, .A.M. (2002): Parasitic fish diseases in
Egypt. Dar El-Nahda El-Arabia
Publishing, 32 Abd EIl-Khalek St.
Cairo, Egypt.

Eissa, I.A.; Badran, A.F. and Mohamed, S.Y.
(2010): Enteric Helminthes Infections
in Cultured and Wild Oreochromis
niloticus in Ismailia Province, Egypt.
Agricult.and Vet. Sci. Qassim Univ.
2(3)99-110.

Eissa, I.A.M.; Diab, A.S. and Badran, A.F.
(1996): Studies on some internal
parasitic diseases among wild and
cultured Oreochromis niloticus fish. 7th
Sci. Cong. 17-19.p 274-289

ElI-Dib, N.A. and Doss, W.H. (2002):
Intestinal  capillariasis in  Egypt.
Epidemiological background. J. Egypt.
Soc. Parasitol. 32(1): 145- 154.

El-Dib, N.A.; El-Badry, A.A.; Ta-Tang, T.H.
and Rubio, J.M. (2015): Molecular
detection of Capillaria philippiensis, an

emerging zoonosis in Egypt. Exp.
Parasitol. 154:127-133.
El-Naffar, M.K. and EI-Shahawi, G.A.Z.

(1985): Studies on the metacercariae of
the Nile fishes at EI-Minia Province,
A.R. Egypt. Assiut Vet. Med. J. 15. (30)
46:58.

El-Sheikh, H.M. and El-Shazly, A.M. (2008):
Hostdependent  variations in  the
seasonal prevalence and intensity of
heterophyid encysted metacercariae
(Digenea: Heterophyidea) in brackish

water fish in Egypt. Vet. Parasitol., 153:
65-72.

Garcia, L.S. (2001): Diagnostic medical
parasitology (4 th Edition). ASM Press,
Washington, D.C.

Hefnawy Y.A. (1988): Cryptospordium
affections of fresh water Nile fish in
Assiuit province Assiuit Vet Med 1 J,
Vol.21, No.41

Hefnawy Y.A.; Hesham A. Ahmed; Ahmed K.
Dyab; Amer Ragheb Abdel Aziz and
Mariana S. Boules (2019): Fish as a
Potential Source of Parasites of Public
Health  Importance in  El-Minia
Governorate, Egypt. PSM
Microbiology 30: 44-52.

Ibrahim, M.M. (2012): Variation in parasite
infra communists of Tilapia zillii in
relation to in man and animals. Int J
Parasitol 25:139-195.

Intapan, PM.; Rodpai, R.; Sanpool, O.;
Thanchomnang, T.; Sadaow, L.;
Phosuk, 1. and Maleewong, W.
(2017): Development and evaluation of
a rapid diagnostic
immunochromatographic  device to
detect antibodies in sera from intestinal
capillariasis cases. Parasitol. Res. 116:
2443-2447.
https://doi.org/10.1007/s00436-017-
5546-3

Jennes, M.; De Craeye, S.; Devriendt, B.;
Dierick, K.; Dorny, P. and Cox, E.
(2017): Strain and dose dependent
reduction of Toxoplasma gondii burden
in pigs is associated with interferon-
gamma  production by  CD8+
lymphocytes in a heterologous
challenge model. Frontiers in cellular
and infection microbiology; 7: 232.
[DOI: 10.3389/fcimb.2017.00232]

Khalil, A.l.; Osman, G.Y, Maghrabi, O.A.M.;
Nahla, A.; Radwan, N.A. and Abo
Msalam, A.M. (2016): In vitro effect of
LC90 of albendazole and Allium
sativumwater extract on the fine
structure of Capillaria spp.
(Capillaridae: Nematoda) J. Bio. And
Appl. Res, 2(2)125-135

Khalil, M.l.;; El-Shahawy, IS. and
Abdelkader, H.S. (2014): Studies on

129


https://doi.org/10.1128/CMR.5.2.120
https://doi.org/10.1128/CMR.5.2.120
https://doi.org/10.1007/s00436-017-5546-3
https://doi.org/10.1007/s00436-017-5546-3

Assiut Veterinary Medical Journal

Assiut Vet. Med. J. Vol. 69 No. 176 January 2023, 120-132

some fish parasites of public health
importance in the southern area of
Saudi Arabia. Rev. Bras. Parasitol. Vet,
23 (4): 435-42

Koyunce, C.E. and Toksen, E. (2010):
Ectoparasitic diseases in freshwater
ornamental fish and their treatments in
2nd International Symposium on
Sustainable Development,
Sarajevo.683-688

Limsrivilai, J.;  Pongprasobchai, S.;
Apisarnthanarak, P. and Manatsathit,
S. (2014): Intestinal capillariasis in the
21st century: clinical presentations and
role of endoscopy and imaging. BMC.
Gastroenterol 14:207.

Lotfy, M.W. (2020): Neglected rare human
parasitic infections: Part "
Acanthocephaliasis DOI:
10.21608/PUJ.2020.47335.1090

Mahdy, OA.; Manal, AA.; Essa, AA. and
Easa, M. (1995): Parasitological and
pathological studies on Heterophyid
infection in Tilapia species from
Manzala Lake, Egypt. Vet. Med. J.
Comp. Pathol. Clin.Pathol. 8, 2:131-45.

Mahmoud, L.H.; Basiouny, S.O. and Dawoud,
H.A. (2002): Treatment of experimental
heterophyiasis with two plant extracts,
areca nut and pumpkin seeds. J Egypt
SocParasitol; 32(2): 501-506

Mai, A.S.; Sahar, Z.A.; Mohamed, A. and

Olfat, A.M. (2021): Comparative
morpho-molecular identification of
Clinostomum  phalacrocoracis and
Clinostomum complanatum

metacercaria co infecting Nile tilapia in
Egypt. J Egypt SocParasitol26, Volume
25, Issue 1, , 461-476.

Manal, A.; Sahar, E. and Shaban, H.A.
(2018): Morphological and
electrophoretic differentiation of two
Clinostomatid metacercariae Infecting
Oreochromis niloticus from the River
Nile at EI-Minia District, Egypt. Egypt.
Acad. J. Biolog. Sci., 10 (1):105 — 115.

Mathenge, C.G. (2010): Prevalence, intensity
and pathological lesions associated with
helminth infections in farmed and wild
fish in upper tana river basin, Kenya.
University of Nairobi.

Mohamed, F.A.; Mansour, A.; Sameh, H.H.;
Abdel, A.A. and Mosad, A.G. (2003):
General survey on certain helminth
parasites infecting some Nile fishes at
El-Mansoura, Egypt. Egypt. J. Aquat.
Biol& Fish 7: 423-446.

Morine, M.; Yang, R.; Ng, J.; Kueh, S.;
Lymberly, A.J. and Ryan, U.M. (2012):
Additional novel Cryptosporidium
genotypes in ornamental fishes. Vet.
Parasitol. 190, 578-582

Mousa, WM.; Mahdy, OA. and Kandil, OM.
(2000): Electrophoretic analysis to
confirm the identification of some kinds
of encysted metacercariae  from
Oreochromis niloticus. Assiut Vet.
Med. J. 43, 85:199-2009.

Nguyen D.T.; Anders, D.; Ly, T.L. K. and
Darwin, M. (2007): Survey for zoonotic
liver and intestinal  trematode
metacercariae in cultured and wild fish
in An Giang Province, Vietnam. Korean
J Parasitol.;45 (1):45-54.

O’Donoghue, PJ. (1985): Cryptosporidium
and cryptosporidiosis in man and
animals int. j. parasitol 25, 139-195

Okpasuo, O.J.; Ezenwaji, N.E.; Onah, I.E.;
Ekeh, F.N. and Ngwu, G.I. (2016):
Parasites of freshwater and condition
factor of Bagrid fishes in Anambra river
Basin, Nigeria. Int. J. Pharm. Biol. Sci

6(4): 13-26.

Paller, V.G.V.; Sy, R.A.R. and Bandal, M.Z.
(2016): Hematology and
histopathology  of  nile tilapia
(Oreochromis niloticus L.) infected

with Acanthogyms sp.
(Acanthocephala:Quadrigyridae). Ecol
ogy, Environment and
Conservation, 22(1).

Pillay, T.V. (1990): Aquaculture Principles
and Parasites. Fishing News Book,
Blackwell.

Pritchard, M.H. and Kruse, G.O. (1982): The
collection and preservation of animal
parasites. Tech. Bull. No.1, Harold W.
Manter Laboratory. Univ. Nebraska
Press, Lincoln, 141 p.

Reid, A.; Lymbery, A.; Ng, J.; Tweedle, S. and
Ryan, U. (2010): Identification of novel
and zoonotic Cryptosporidium species

130



Assiut Veterinary Medical Journal

Assiut Vet. Med. J. Vol. 69 No. 176 January 2023, 120-132

in marine fish. Vet. Parasitol.168,
190e195.

Rim, HJ.; Sohn, WM.; Yong, TS.; Eom, KS.;
Chai, JY.; Min, DY.; Lee, SH.; Hoang,
EH.; Phommasack, B. and
Insisengmay, S. (2008): Fish borne
trematode metacercariae detected in
freshwater  fish  from  Vientiane
Municipality and Savannakhet
Province, Lao PDR. Korean J Parasitol;
46: 253-260.

Saad M. Saad; Amani M. Salem; Olfat A.
Mahdy and Eid Sayed Ibrahim (2019):
prevalence of metacercarial infection in
some marketed fish in Giza
Governorate, Egypt. J. Egypt. Soc.
Parasitol. 49 (1) : 129 - 134

Saad Alla M.; Heba M. Salem; Amira M.
Elzahar; Mohammed T. Elsaadony;
Sager S. Alotaibi and Ahmed EL-
shehawi (2022): Biological control: An
effective approach against nematodes
using black pepper plants (Piper
nigrum L.) Saudi journal of biological
science volume 29, issue 4, pages
2047:2055

Sahar, E.R.S.; Nagwa, A.H. and Hanan,
M.T.E. (2009): Experimental studies
on some parasites of public health
importance in market fish. Bull.
Animal Health Prod Africa., 57(3).

Shehzad Adil and Ansari Magsood Ali (2018):
Detection of parasites and lead
contamination in the four families of
fish caught from the arabian seabelt of
Indian ocean INT. J. Biol, Biotech ., 15
(3): 597 - 603

Sohn, W.M.; Kim, J.A. and Song, H.J. (2005):
"Two species of Goby, Boleophthalmus
pectinirostris and Scartelaos sp., as the
new second intermediate hosts of

Heterophyid fluke in Korea". Korean J.
Parasitol; 43(40): 161

Taher, A. (2009): "Some studies on
metacercarial infection in Oreochromis
niloticusin Assiut Governorate and their
role in transmission of some trematodes
to dogs "Assiut University Bulletin for
environmental researches |, vol. 12,
no.l, pp.63-79.

Taraschewski, H. (2000): Host-parasite
interactions in Acanthocephala: A
morphological approach. Advances in
parasitology 46:1-179.

Thabit, H. (2004): Studies on some parasites
of some Nile fishes in Assiut
governorate. M.V.Sc. Thesis, Fac. of
Vet. Med., Assiut. University.

Thilakaratne, D.S.I.P.; Rajapaksha, G.;
Hewakopara, A.; Thompson, J.D.;
Higgins, D.G. and Gibson, T.J. (1994):
CLUSTAL W: improving the
sensitivity of progressive multiple
sequence alignment through sequence
weighting,  position-specific ~ gap
penalties and weight matrix choice.
Nucleic Acids Research, 22(22):4673-

4680.

Williams, HH. and Jones, A. (1976): Marine
helminthes and human health.
Commonu. Inst. Helminthol. Misc.
Publication.

Xiao, L.; Ryan, U.M.; Fayer, R.; Bowmand,
D.D. and Zhang, L. (2012):
Cryptosporidium tyzzeri and

Cryptosporidium pestis: which name is
valid? Exp. Parasitol. 130, 308-309 .
SH. and Mott, K.E. (1994):
Epidemiology and morbidity of food-
borne intestinal trematode infections.
Trop Dis Bull 91, R125R152

Yu,

131



Assiut Veterinary Medical Journal Assiut Vet. Med. J. Vol. 69 No. 176 January 2023, 120-132

Lial) Asdlaa 8 4s ) iwall g Ahil) dlland) B daual) ) @l cildidlal)

ol L& sane d 1 ¢ @ﬁﬁwulw‘gjub@y/yw@‘miw;w

E-mail: shimaamohammed2016@yahoo.com Assiut University web-site: www.aun.edu.eg

Gl ae el Aslae 4l g de ) Jivsall lant AS jidial) ciblalall by Ao 2aa% Caags Janll 138 (55
y Jasal jaill 5 (el (pa DS (e A8 00 22al (8 el g (Al (e DS e ASa) ¢ ) A Yor 22e e A )
baal) @llenY) aae gy 28y Lial) A A8l ¢ ) all 5 3l s (g Ll siic Cligall mpand a3 38 5 &l g yuall 5 (gl
Lo e culSy 797 0 LlaV) daws caly s cllahll e ST ol aal g g g lgaand 23 48 Yoo (e dSas VAY
LK ) dows dawgia ZAY by Al de ) i) @lentl A0 Ee 7Y ¢ e dond bl dllen) Al
Ll dons caly g de ) Fied) dlan) 3 A0 5 il dladd) 8 ZAA dandy 7 AT,0 Alia saiall LS panindly
70 Ayl LIS Hunlinal ety de ) Fhoal) @lland) 8 7YY 5 Al el 8 ZAY A jeaad) LS il
o 34 slusatd 5 25 o 54 sins slund sians () A jeaall LIS ppuiaall Ciiua o5 Abill Mlan) (B 7Y 5 de ) Sl len)
A VES 5 SVL - KN A Lal] A o sie OS5 Susl )5S 5 SV g s 5l Cainm 35 5l L IS jpulival) Laiy
o 53 sans s SIL AN LAY A CailS g Ao Fiuad) lanll 8 7V Aball dlewl) 3 7Y caly Cus
48 yisall cllilall (e ddlise o ) sy Basate dlal o Conaa g Al jall o3 5 i il e 70 €50 5 7Y L 0Kl

s ghae il 5l ) @l Bl vie Gl daa e ) pha Ji g lland) (e ddlida o) il &

132


http://www.aun.edu.eg/

