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ABSTRACT
This research aims to detect the prevalence of ectoparasites on Nile tilapia collected from three
different aquatic habitats in Egypt with histopathological changes of affected tissues by different
ectoparasites. During the period between September 2018 and September 2019; a total of 555 Oreochromis
niloticus fishes taken from River Nile branch (Al Bahr Al Aazam), fish farm (a farm in Kafr el Sheikh) and
drainage canal (Bats Drain at Fayoum governorate). The percentage of infection by monogenean was highest
in fish culture (29.5%) than that from drainage (20.4%) and River Nile branch (21.5%). The percentage of
infection by protozoa was highest in fish culture (38.0%) and lowest in River Nile (8.5%). In the case of
metacercarial infection, fish of the River Nile showed the highest prevalence (31.5%). Ectoparasites recovered
from examined fish were; protozoan parasites (Trichodina heterodentata; Trichodinella epizootica) and
(Myxobolus tilapiae); two monogenean parasites (Dactylogyrus extensus and Cichlidogyrus tilapiae) and
Centrocestus formosanus with different types of encysted metacercaria (Heterophydiae; Clinostomatidae).
Hyperplasia was a common histological finding on the gills of fishes infested by monogenean and protozoan
parasites. The infested fishes suffer from gills degeneration, necrotic changes and desquamation of the
respiratory epithelium lining the gills secondary lamella.
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INTRODUCTION
Nile tilapia was considered as one of the main cultured fish in the world (1, 2). This is because Nile
tilapia can accommodate a wide variety of environmental conditions (3). Extensive aquaculture with dense fish
populations may be affected by many ectoparasites (4) which feed on epidermis, eyes, and gills, damaging or
killing their hosts (5). Shalaby and Ibrahim (6) have been demonstrated that ectoparasites are the most
dangerous category that causes severe mortalities.
Some of the economically important parasite species affecting fish include Trichodina spp,
Gyrodactylus spp and Dactylogyrus spp (7, 8). Cichlidogyrus is one of the monogenean parasites that infest
tilapia, they anchored the gill filaments feeding on the epithelial cells, mucus and gill blood (9). One important
zoonotic disease is the infection of skin, gills, and muscles with Clinostomum complanatum (10), which were
reported from the African continent (11).
Different ciliated parasites reported being problematic in African aquaculture include
(Ichthyophthirius multifiliis, Chilodonella spp, Trichodina spp), monogeneans (Dactylogyrids and Gyrodactylids),
different crustaceans; myxosporidean, larval trematodes (Diplostomatids, Clinostomatids), cestodes,
acanthocephalans and nematodes (12).
The warm weather in Egypt enables external parasites to reproduce quickly and cause bad effects on
fish. Many scientists in Egypt revealed the highest ectoparasitic infection rate among tilapia at Upper Egypt
(13) and in Qena Governorate (14)
Parasitological and histopathological diagnoses are presented as tools to analyze and prevent
diseases. Fish tissues may be altered due to stressing agents of the environment (15) or induced by pathogens
(16). Gill hyperplasia was observed in fishes infested with trematodes (Dactylogyrus sp. and Gyrodactylus sp).
So, this study aimed to update the prevalence of ectoparasites in freshwater fish in River Nile, fish
culture and drainage in Egypt with histopathological changes associated with the infestation of such parasites.
MATERIALS AND METHODS
Collection of fish
During the period between September 2018 to September 2019; a total of 555 O. niloticus; 1-year-old,
10-15 cm in length) taken from different three localities in Egypt, 210 fish were taken from Nile river (Al Bahr
Al Aazam); 240 fish from drainage canal (Bats Drainage) and 105 fish were from the fish farm (Kafr el Sheikh
fish farm). These fish surveyed for ectoparasites. The fishes were brought alive and transported to the
laboratory for parasitological; histopathological and biochemical examination. All fishes were kept in several
aerated covered glass aquaria of 30-liters capacities (17).
Clinical examination of fish
Collected fish were examined for any clinical abnormalities according to the method described by
Amlacher (18).
Parasitological examination of fishes
Each part of the fish was examined carefully under the light microscope (mucous surround the skin;
gills and fins); from each examined part prepare a fixed smear with methanol; then these smears stained with
prepared Giemsa stain.
For examination of monogenean parasites
Smears mixed by saline 0.9% (NaCl); these smears from each part of the body (the skin; gills and fins).
The slides were examined for any monogenean parasites using a dissecting microscope (Olympus 110Al 2X)
and a compound microscope (Olympus AX70).
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All collected fish were carefully examined for different species of metacercariae using the
compression method. The metacercariae were identified based on their morphology (19). All the collected
parasites were identified according to Yamaguti (20).
Histopathological studies
Specimens of gills and muscles were taken from each infected fish, fixed in 10% neutral formalin
buffer and then processed by paraffin embedding technique; stained using eosin and hematoxylin (H&E) stain.
The stained tissue sections were examined by light microscopy and the lesions were photographed using
camera Olympus XC30 according to Bancroft et al. (21).
RESULTS AND DISCUSSION
Gross examination of fish
The examined fishes suffered from different non specific lesions as hemorrhage in the skin; sloughing
of scales with ulcer; some fishes contain either gill necrosis or fins necrosis or both. Fish were found to have
Clinostomum complanatum on the skin and gills of fishes which appear as yellow grape- like in gills (yellow
grape disease) (Fig.1). In this respect, Mitchell (22) proved that the metacercariae of C. complanatum infect
the skin and muscle causing harmful pathological effect and changes in fish behavior with subsequent
economic losses in fish farms. Dias et al. (23) reported the occurrence of EMC in several fish species across the
world.
Prevalence of ectoparasites in Nile tilapia
From 555 examined O. niloticus fish species; taken from different localities in Egypt, 210 fishes were
examined from River Nile, 240 fishes were examined from drainage canals and 105 fishes were examined from
fish farms at the period between September 2018 and September 2019 (Table1).
The rate of infection in cultured fish showed the highest record (72.3%). There was no significant
difference between the rate of infection in fishes of River Nile branch (61%) and drainage branch (62%), (Table
2).
The percentage of infection by monogenean (prevalence) was highest in cultured fish (29.5%) than
that of fish from drainage (20.4%) and River Nile branch (21.5%).
The percentage of infection by protozoa was highest in cultured fish (38.0%) and lowest in Nile River
(8.5%) (Table 3)
In case of metacercarial infection, fishes of River Nile branch showed the highest prevalence (31.5%),
it was significantly higher than that of other branches that were (4.5%) and (5.70%) for drainage and fish
culture respectively (table 3). In the present study, the index of parasitism was analyzed from samples taken
from areas with intensive fish culture, where high levels of infestation in Egypt fish culture were observed,
confirmed by the large quantities of Monogenea (prevalence) collected during host examinations.
Monogeneans are direct life cycle ectoparasites and their distribution is strongly influenced by stocking
densities and environmental factors. So, the decrease of monogenic infections in wild fish can be related to the
rare contact fish-to-fish, more frequent in farmed fish. The rate of monogenic infection in fish culture was
relatively high (29.50 %) this can be easily explained with the confined conditions of the crowded fish which
could enhance the transmission dynamics of these opportunistic ectoparasites. This agreed with the results
obtained by Cohen and Kohn (24) that found five species of Dactylogyridae (Monogenea) of characid fishes in
fish farms in Brazil. Also, Aragot and Moreno (25) and Aragot et al. (26) studied the epidemiology and
pathology of Monogenea from Colossoma. macropomum, and reported infections by L. brinkmanni.
Mahmoud et al (27) revealed that Monogenetic trematodes recorded an incidence of (33.6%) which is
nearly similar to those obtained by Abd El-Maged (28) among examined O. niloticus was infected on the other
hand higher value (80.76) was recorded by Abd El-Gawad (29) which may be due to difference of sample
collection and changes in water quality in different localities.
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In the present study, the prevalence was higher in cultured O. niloticus than in wild fishes. Obiekezie
(30) noted that in wild fishes, monogeneans occurred at low intensities, whereas under cultured conditions (in
which fishes are highly crowded) these pathogens build up heavy worm burdens which provoke epizootics.
Similarly, Violante-González et al. (31) found higher infection levels of Diplostomum compactum in cultured
tilapia than wild specimens. They attributed this to higher fish densities in the culture systems. Monogeneansin cultured fishes- have the highest prevalence followed by protozoans and metacercaria. This may be
attributed to variation in physico-chemical factors and that high concentration of animals in cultured site than
in the wild. Considering the rate of monogenean infection in wild fishes (Nile River branch and drainage canals)
was an average of (20%) that was significantly lower than that of fish culture (30%) probably for the rare
contact fish-to-fish requested for the transmission of these monogeneans. Monogeneans have been reported
to cause severe mortalities in fish hatcheries in Nigeria (32) and South Africa in catfish, black bass and
freshwater ornamental fish. Overcrowding of fish into culture ponds or tanks, together with different
environmental and management factors, promotes heavy infestations, which can lead to productivity losses,
tissue damages and in some cases mortality (12).
Protozoa
Regarding fish culture in this study, our results (table3) revealed that they contain the highest rate of
protozoal infection (38.0%) comparable with monogenea (29.5%) and metacercaria (4.7%). These results
confirm the opportunistic behavior of ciliates as trichodinids which are strongly influenced by environmental
and zootechnical factors, such as biomass density, organic matter load, etc (33). Furthermore, most
protozoans found in tilapias during this survey follow a direct life cycle, with an enhanced propagation in
confined and crowded systems such as aquaculture facilities.
Encysted Metacercaria (EMC)
In Egypt, the parasitic larvae of trematode (EMC) are highly prevalent in some freshwater fishes as T.
zilli. Heterophyid MC is among the most important type of trematodes infecting such fish species (34). With
the increasing interest in aquaculture, parasitic infections are becoming threats for fish health management
and aquatic crop production throughout the world. Fish born trematode (FBT) diseases studied by many
authors (35).
Digeneans show a very complex life cycle and their distribution in fish as metacercariae follow the
diffusion of intermediate and definitive hosts. Therefore the differences observed among the prevalence of
digenean metacercariae in tilapias from different aquatic systems are to be referred mainly to biotic factors
such as presence/absence of snails and piscivorous birds (33). This is in line with our results that showed the
highest rate of metacercarial infection in the River Nile branch 31.5%.
Parasitological identification of ectoparasites in O.niloticus
Different ectoparasites were recovered from examined fish; two protozoan parasites (Trichodina
heterodentata (36); Trichodinella epizootica (37)) and (Myxobolus tilapiae) (38); Table 4 contain the
morphological parameters of the collected Trichodina spp. in Oreochromis niloticus collected from Egypt; in
addition, there are Centrocestus formosanus with different types of encysted metacercaria (Heterophydiae;
Clinostomatidae). And two monogenean parasites (Cichlidogyrus tilapiae and Dactylogyrus extensus) (39, 40)
(Fig.2-7).
Effect of ectoparasites on histopathology of gills and muscles
A- Effect of ectoparasites on the histopathology of gills
Generally, the gill histology of fish is used as an identification tool of diseases; the gill structure is
highly influenced by external factors and may serve as an indicator of many problems (41).
According to our results, hyperplasia was a common histological finding on the gills of O. niloticus
infested by ectoparasites (fig8, A, F)
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This research also revealed the gills degeneration, necrotic changes, and desquamation of the
respiratory epithelium lining the secondary lamella (fig8, A, B), occlusion of the interlamellar space, congestion
in lamellar and branchial blood vessels and telangectasis (fig8, A, F).also, necrotic area and edema had been
seen surrounding the parasitic cysts(fig8B).
The examination of gill rackers (fig8C) showed parasitic cysts. In some of the examined cases, we
noticed the presence of parasitic cysts embedded in gill cartilages (fig8D, E)
Regarding these results, Fernandes and Mazon (42) described edema as an early defense mechanism
of the gills against an external parasite. Also, Nascimento et al (43) stated that necrosis caused by different
abuses is irreversible damage occurring on the fish gill. Necrotic cells were observed on the gills of cichlid fish
infested with Gyrodactylus sp.
Gill damage by protozoan and monogenean parasites may be due to their feeding activity,
attachment, and locomotion that caused a great destruction of the respiratory epithelium of the secondary
lamellae (44); these agree with the results reported by Abd El- Hady (45) where the histopathological
examination of tilapias infested with Trichodina showed hemorrhage and congestion. Roberts (46) concluded
that hyperplasia is the most common response of the gill to damage by protozoan and metazoan parasites.
A very recent study (47) indicated that the harmful effect of Cichlidogyrus sp on the gills of
Pseudocrenilabrus sp is due to the attachment of monogenean to its host by alternating the haptor (for
temporary attachment or feeding). The sharp anchors are inserted between two adjacent secondary gill
lamellae resulted in rupturing of the interlamellar epithelium and hyperplasia. Also, monogenean blades of the
anchors penetrate and lift epithelial tissue to secure firm parasite attachment (48). Kaur and Shrivastav (49)
reported damage to the gill cartilages as a histopathological effect of monogenean parasites. Also, there is a
positive correlation between Trichodina species, protozoans, and hyperplasic epithelium in the secondary
lamellae in tilapia gills (50)
Effect of ectoparasites on the histopathology of muscles
The examination of O. niloticus muscles infested by parasites revealed that they infested the uppermost
epidermal cell layer, with degenerative and zenker’s necrosis in the muscular layer in addition to edema (fig 9
A, B); Meanwhile (fig 9C, D) indicated the presence of parasitic cysts. Concerning this aspect, Elgendy et al (51)
photographed the presence of parasitic larvae within highly destroyed muscle bundles in Anguilla anguilla. In
addition, Gado et al (44) revealed the presence of parasitic cysts in the underlying degenerated muscle tissues
together with necrosis of some muscle fibers in C gariepinus. Another evident of muscle necrosis due to
protozoal infection was made by Feist and Longshaw (52).
Table (1): Number of O. niloticus examined from different localities
Studied aquatic
habitat

March – April

number examined

River Nile branch

fish culture

210

105

2020

of fish
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Table (2): Prevalence of ecto-parasites in examined O. niloticus in different localities
Studied
aquatic
habitat

River

Nile

EFN

IFN

210

129

branch

Drainage

% of.
Infection
61.00%

EFN

IFN

240

148

branch

Fish culture

% of.
Infection
62.00%

EFN

IFN

105

76

Total

% of.
Infection
72.3

EFN

IFN

IFN

555

353

64.00

Where
EFN= Examined Fish Number
IFN = Infected Fish Number
Table (3): Prevalence, intensity and abundance of ectoparasites recovered from Oreochromis niloticus in
different aquatic habitat
Studied
aquatic
habitat

EFN

IFN

PT

PN

Pre %

Int

Abn

River Nile

210

45

monogenea

81

21.50%

1.8

0.37

18

protozoa

88

8.50%

4.8

0.4

66

Metacercaria

234

31.50%

3.5

1.1

403

61.00%

3.1

1.9

total

210

129

Fish culture

105

31

monogenea

185

29.50%

6

1.7

40

protozoa

340

38%

8.5

3.2

5

metacercaria

6

4.7%

1.2

0.05

531

72.3%

7

5

total

105

76

Drinage

240

49

monogenea

115

20.4%

2.3

0.5

88

protozoa

287

37%

3.2

1.2

11

metacercaria

40

4.5%

3.6

0.2

440

62%

2.9

1.8

total

240

148

EFN= Examined Fish Number
IFN= Infected Fish Number
PT= Parasite Type
PN= Parasite Number
Pre= Prevalence
Int= Intensity
Abn=Abundance
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Table 4: Morphological parameters of the collected Trichodina spp. in Oreochromis niloticus collected from
Egypt
Parasite species
T. heterodentata
T.epizootica
Body diameter
40-60 (57±3.0)
25-30 (27 ±1.0)
Adhesive disc
38-52 (43±2.1)
16-28 (20±2.0)
diameter
Border membrane
3-5 (4.3±0.5)
1.8-2.9(1.8 ±0.1)
Denticulate ring
18-32 (23±1.0)
10-17 (13.4 ±0.5)
diameter
Number of denticles
20-29 (25± 1.3)
20 –25 (22 ±1.0)
Denticle length
6-10 (9 ±1.5)
1.5–2.5(2.2 ±0.5)
Blade length
3-6 (4.5 ±0.7)
2.3–3.8(2.8 ±0.3)
Ray length
4.5-8 (6.5± 1.0)
0.8-1.7 (1.0±0.5)
Fig.1. gross examination of Nile Tilapia suffered from different lesion as in A: presence of Clinostomum
complanatumon on the skin of fishes (presence of yellow nodules under the skin, referred by arrow. B:
presence of Clinostomum complanatum which appear as many yellow nodules resembles grape like (yellow
grape disease) in gills. C: fish suffered from sloughing of scales with ulcer, referred by arrows. D: fish had gill
necrosis.
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Fig.2: Two species of Trichodina which collected from gills; skin and fins in which A: Trichodina: medium in
size (T. heterodentata; in A) and B: the other Trichodina spp. is smalls in size (Trichodinella epizootica), scale
bar in A; B: 100 μm.

Fig.3: A and B: Myxobolus tilapiae spores which are medium sizes, ovoid in shape with 2 smalls polar
capsules. Sporoplasm contains one rounded iodinophilous vacuole, scale bar: 100 µm.
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Fig.4: Centrocestus formosanus encysted metacercaria from gills (gill trematoda). The oral sucker armed
with two rows of circumoral triangular spines referred by arrows; which is prominent located at the most
anterior part of the metacercarial body. The execratory vesicle (ev) is characteristic X shape, S (Spines); scale
bar: 100 µm.

Fig.5: Encysted metacercaria of Clinostomum. complanatum was encystment on the fish body. A: C.
Complanatum excystment which is yellow lingual in shape, flat, and non-segmented. B: C. Complanatum
showing smooth cuticle unarmed without spines or tubercles. The oral sucker was terminal. The ventral
sucker was large and occupied at the first third of the body. The testes were tandem in position in the
middle third of the metacercaria, Scale bar: 100 µm.
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Fig.6: Encysted metacercaria of family heterophyidae. Scale bar: 100 µm. A: heavy infection with Emc in
muscles. B: Metacercaria of Haplorchis spp .C: Heterophyes spp Emc. D: Metacercaria of Prohemistomum spp

Fig.7. Monogenean parasitic fluke recovered from gills of infected O. niloticus. A: Cichlidogyrus tilapiae note
the two eyes spots. B. Dactylogyrus extensus which have four eyes spots and two pairs of anchors and 14
marginal hooks (7 pairs), one to two connective bars and two needle-like structures.
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Fig 8: A) Gills showing severe hyperplasia, degenerative and necrotic changes in the respiratory epithelium
lining the secondary lamella, occlusion of the interlammeller space, congestion and telangiectasis in
lamellar and branchial blood vessels (H&E,X200).
B) gills showing degenerative, necrotic changes and desquamation of the respiratory epithelium lining the
secondary lamella, parasitic section in between the respiratory epithelium (H&E,X400).
C) Gill rackers showing parasitic cysts (H&E,X400).
D) Gills showing parasitic cysts Embedded in the gill cartilage (H&E,X200).
E) Gills showing parasitic cysts Embedded in the gill cartilage (H&E,X400).
F) gills showing severe hyperplasia , degenerative changes and necrosis in the respiratory epithelium lining
the secondary lamella, congestion, telangiectasis in lamellar and branchial blood vessels and parasitic
section in between the secondary lamellae (H&E,X200).
P: parasitic cyst n: zenkers necrosis
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Fig 9:
A) Muscle showing severe parasitic infestation, degenerative and zenkers necrosis in the muscular layer and
edema (H&E, X100).
B) Muscle showing parasitic cysts degenerative and zenkers necrosis in the muscular layer and edema (H&E,
X200).
C&D) muscle showing parasitic cyst, degenerative and zenkers necrosis in the muscular layer and edema
(H&E, X400).
p: parasitic cyst

e: edema

n: necrosis
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