2018, Scienceline Publication e

Fhoa

o :.».'
Wo r | dedesnary Journal ’;fil
World Vet J,8(1): 19-33, March25, 20B ISSN 23224568

Parasitic Infection with Emphasis onTylodelphysspp. as
New Host and Locality Reords in Nile Perch; Lates
niloticus from Lake Nasser,Egypt

Awatef Hamed Hamouda*, Shimaa Sobhy Sorouf, Nagwan Mahmoud EtHabashi®and El-Hussein Amar Adant

! Department of Fish Diseases, Faculty of Fisheries and Fish Technology, Aswan Inipestal code: 81528, Egypt
2Department of Veterinary Parasitology, Faculty of Veterinary Medicine, Kafrelsheikh University, postal code:EBB5i6,
3Department of Veterinary Pathology, Faculty of Veterinary Medicine, Kafrelsheikh University, pud#al33516Egypt
“Department of Aquatic Ecology, Faculty of Fisheries and Fish Technology, Aswan University, postal code: 81528, Egypt
*Corresponding authbfEmail: awatefhamouda@yahoo.com

ABSTRACT

A total number of 20Qatesniloticus were collected alive from several and various localities at Lake Nasse
Aswan governorate, to investigate the prevailing parasites that infect this fish species.eXtrfined fish were
positive for one or more parasites, three trematodes of two families wentfiéde Diplectanum sim#,

Diplectanumlacustris andTylodelphysspp.(recorded for the first time ibatesniloticus representing new host ar
locality record}, two nematodes of two familieBhilometraovataandL ;larvae ofContra@ecumspp.(has zoastic

importance), one acanthocephalan parastteadinorhynchusiloticus two crustaceans parasites of one fam
ErgasiluskandtiandErgasilus latuswhile no cestodal infections were recorded at all. The prevalence of tremg
was at 95% meanwhilehte nematodes wea 100% in addition to the acanthocephalan parasite wad.&% as
well, crustaceans parasites were 68.5%. This study evaluatectlinical signs, postmortem examination
parasitological examinations, seasonal prevalence and histagatablinvestigations of infected fish in addition

the relation between fish age and parasitism was also descFitiedstudy builds on our current understanding
different parasitegnfecting the wild Latesniloticus and provides novel informatiomahe patterns of the isolate
parasites and also serves to reassure the consumers that the musculature (the edible part) of the fish wa
any parasitic infections and safe for human consumption provided that the fish must be eviscerated ss
possible after being caugand adequately cooked.
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INTRODUCTI ON

Fish is one of the most valuable sources of protein across the world as people obtain about 25% of their animal
protein requirements from fish and shellfidhatter et al., 2018 The rapid increas& the population in Egypt motivates
the governmentat payattention to the development of fisheries, especially in Lake Nasser. The production from such
lake comprises a significant proportion of the Egyptian inland fisheries and is an important alternative source of protein
in the face of increasingieat pices.
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In Lake Nasser, the predominant species for sale as fresh fish are the tilapias, folldvedesioyloticus, which
constitute 25.07% of the fish in the lak8AFRD, 201§. The annual production of this fish in 2010 was 12,311 tons,
representing 0% of the total annual production of the fish wealth sector in EgypRD, 2010. In Egypt, the Nile
perch (atesniloticus), commercially known as Samoos or Kiayad, is a freshwater tropical, carnivordisé of high
commercialand recreational valu@ Africa, it inhabits a wide variety of habitats, including rivers, lakes, and irrigation
channelsAloo et al., 201Y. Lates niloticushas been introduced to many lakes in Africa, including Lake Nasser where it
is fished commerciallyLates niloticushashigh edible white meat without bone rich in protein and vitamins especially
omega3 which is vital for human and considered a good fish for aquaculture developxaraké¢, 2018

In the last few years, the increasearasitic infections amorihe fishof Lake Nasser has led to a drastic decrease
in fish yields, low marketability, as well as rejection of the fish by consumers who fear the macroscopic parasites.
Moreover, some parasitic infections in the fish have zoonotic importance, delayed sexudl rofttive fish and
increased fish mortality causing great economic lodsegd, 2010 and Younis et al., 2017

Trematodes, cestodes, acanthocephalans and nematodes had contributed the malsé anajoigparasitic groups
found in freshwater fisliSchmid, 199Q. Migrating larvae ofContracaecum and Philometraay cause tissue damage
(Noga, 201). Copepods are extremely important in aquatic ecosystems, where they constitute a food source for small
fish, an intermediate host for fish parasites or fishggrathemselves, and serve as vectors of disPassetki, 2004

Due to the scarcity of scientific information on the inciderategracteristics and effects of parasitic infection on
Latesniloticusin Lake Nasser, the present work aims to makeupnto- date study that identifies the present status of
some parasitic diseases afflictihgtesniloticus at the lake, the seasonal incidence, the histopathological alterations in
the infected fish and analyze the relationship between fish age and eatbddeteasite.

MATERIAL AND METHODS

Ethical approval
Animal ethics committee, Faculty of Fish and Fisheries Technology, Aswan University, Egypt, approved the
protocol and conducting of the study.

Study area

The High Dam Lake was created as a resulhoét construction of the Aswan Hig
Dam Lakeextends for 480 kms, from the High Dam in Egypt to the Dal Cataract in Sudan, it lies300 km within the
Egyptian borders (as Lake Nasser) and 180 km of it lies within the Sudaneses{asléake Nubia). Lake Nasser,
together with Lake Nubia, is the second largest-made lake in the world, after Lake Volta, in Ghana. Lake Nasser is
now one of the most important sources of freshwater fish in Egypt.

Fish samples

A total number of 20Qatesniloticus of different weights and sizes (50 fish/ season) were collected, randomly and
alive, from different localities of Lake Nasser at Aswan governorate dtivgeriod of February 2016 to January 2017
The collected fish were transferred alivedakept in prepared glass aquaria in the laboratory of fish diseases, Faculty of
Fisheries and Fish Technology, Aswan University. Identification of the host and the length frequency measurements
were taken by measuring the standard lefidjtn measuremeirftom the most anterior tip of the body to the posterior end
of the vertebral column), the total weight was taken in grams, and scale samples relevant to age determination were
collected for subsequent examination.

Age determination

Scales of each fish we extruded from the area below the lateral line at a level behind the pectoral fin on the left
side, and used to determine age accordingdam (2004) As the age distribution was determined, an-leggth key
was constructed. From this key, the leng#iribution, the number of fish belonging to each age group was determined.
All fish under study were belonging to age grotpg, 3, 4, 5, 6, 7 andy&ars.

Clinical and postmortem examination

The fish weresubjected tdull clinical examinatiorafter hat, they wereuthanizedapidly by percussion stunning
followed by destruction of the brathe procedures complied with local and national animal welfare laws, guidelines and
policies the external anthternal gross lesions were recordetmediately acording to the method described Bpga
(2010)
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Parasitological examinations
Parasitological examinations were performed and then the collected parasites were washed, fixed, stained and
permanently mouet according téthe methods described bycky (1977) andWoodland (2006)

Identification of collected helminthes
The collected helminthes were identified according to the identification keyarnéaguti (1958, 1961 and 1963);
Thurston andPaperna (19695chaperclauus (199anhdAnderson (2000Q)

Histopathological examination

After necropsy, sections of gills, stomach, intestine, liver, and gas bladder were fixed immediately in 10% formalin
and processed for histopathological evaluation, using the routine paraffin embedding asettextribedy Bancrof
and Gamble (2007) Secti ons of 3em thick were cut and stained
examination.

RESULTS

Population structure (age compositioh

The frequency and age compositionLaftes niloticus collected from the studyrea during the study ped is
presented irtable 1 From the table, it is clear that age gro2iyears old(55 %) of Lates niloticus was the most
dominant group in the catch, followed by age graug@ 8.3 %), then age group(17.8 %); the rest of the gups each
comprise less than 8.9 %.

Table 1. Ageilength key ofLates niloticus collected from lake Nasser, Aswan, Egypt showing frequency of fish
specimens in different length groups and their distribution in each age duing the period of Februar016 to
January 2017

Length groups Age groups
Freq.
(mm) 1 2 3 4 5 6 7 8
200 3 3 0 0 0 0 0 0 0
230 0 0 0 0 0 0 0
260 23 17 6 0 0 0 0 0 0
290 28 4 24 0 0 0 0 0 0
320 39 0 38 1 0 0 0 0 0
350 22 0 14 8 0 0 0 0 0
380 18 0 5 12 1 0 0 0 0
410 5 0 3 2 0 0 0 0 0
440 6 0 2 3 1 0 0 0 0
470 4 0 1 2 1 0 0 0 0
500 5 0 0 2 3 0 0 0 0
530 1 0 0 0 0 1 0 0 0
560 1 0 0 0 0 1 0 0 0
590 0 0 0 0 0 0 0 0 0
620 0 0 0 0 0 0 0 0 0
650 3 0 0 0 0 0 3 0 0
680 1 0 0 0 0 0 0 1 0
710 1 0 0 0 0 0 0 1 0
740 2 0 0 0 0 0 0 1 1
Sum 169 31 93 30 6 2 3 3 1
Freq.= frequency
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Clinical, postmortem and histopathological examinations induced by parasites

Most of the examined fish showed no pathognomahicormalities except heavy parasitic infestation. Moreover,
the examired fish exhibitedrestlessnesgyoor appetite, emaciation, slight abdominal distension as well as respiratory
difficulties manifested by surface swimming and gasping.

Emaciation,dark or pale body coloratiprdetachment of scales and fin erosions weréceat especially in the
pelvic and caudal areas, together with hemorrhagimtson different parts of the fish's body and excessive mucus.
Alternatively, paleness and congestion were observed in some parts dfigiliee(la andFigure 3a). Excessive mumus
secretion and erosions of gills tips as well as white spete observedHigure 18). Microscopically,gills revealed
varying degrees of pathological changes including congestion of primary lamellae, interlamellar hyperplasia and
adhesion of secondatgmellae, loss of the secondary lamellae in some sectioggré 1) and pillar cells hyperplasia
at the tips of the primary lamellaBigure 3d. Longitudinal sections of parasites includsgch crustaceans &sgasilus
spp., such agrgasilus latus and Ergasilus kandti (Figures 1e and 1f, and monogenea sppFigure 3d such as
Diplectanum simil@ndDiplectanumlacustriswere also observed.

The internal organs of naturally infected fish were pale and anemic, with enlargement and congestion arthe sple
and liver Figure 23, together with congested and hemorrhagic gas bladder (Figure 4a), hemorrhage of the stomach as well
as the enteritis was observed, especially in high parasitic load. Visible parasites could be seen by the hagacee (
and 2b). The stomach and intestine revealed marked necrosis, sloughing of the covering epithelium and infiltrations of
inflammatory cells, including mononuclear cells and heterophils in the mucosa and subrkigusa §c, 6d, 6e and .
Moreover, encystechird stage larva o€Contracaecunspp.was observed microscopically attached to the serosa of the
stomach, together with the significant inflammation of its welbgre 2j. The gas bladder revealed hemorrhage and
inflammation but the identified parasitesther nematode, or trematode, were not detected microscopically. The livers of
the infected fish revealed marked congestion, fatty change and multifocal necrosis of the hepatocytes, which in some area
had infiltrated with mononuclear cells and heteréplffFigures 6a and 6 Marked heterophils infiltrations were also
observed. Proboscis of acanthocephalan was observed and surrounded with inflammatory cells including mononuclear
cells and heterophils (FiguE).

Parasitological examinations

On the base of the morphological examinations, the following parasites were identified lfedes niloticus
Diplectanum similendDiplectanum lacustrigFigures 3b and 3¢ as monogeneans trematodes microscopieadhybit a
wide range of shapes and sizsswell & Ergasilus kandtandErgasilus latugFigures 1c andld) as crustacean parasites
from the gills.

Tylodelphysspp., urencysted metacercariae digenetic trematodes, used fish as intermediate host was recovered
from the wall of the gas bladder and reporéasdnew host and locality records. Tie specimens were white in color
and the stained one had linguiform bpdyeasuring few millimetersvith rounded anterior end and conical pointed
posterior endKigures 4b, 4c, 4d, 4e and ¥f

Philometra ovataas nematodes isolated from the gas bladder measuring few millimeters anidettepecimens
were white in color and transparérigures 4g and 4h

Third stage larva oContracaecunspp. nematodes encapsulated in fibrin sheath and attached to the alimentary
canal and encysted in the wall of the stomach in heavy infestaftom liberated live larvaef Contracaecunspp. were
reddishyellow in color with long, cylindrical body measuring -85 milimeters with rounded anterior and tapered
posterior endg§Figures 2b, 2c, 2d and 2e

Rhadinorhynchus niloticyscanthocephalan isolated from the stomach, intestine especially rectum and attached to
any organ in the abdominal cavity when liberated from the stomach and intestine. It was white in colongyith
cylindrical body, measuring-3 centimeters and hadséender, hollow construction proboscis that forms the anterior end
(Figures5a, 5b, 5c¢, 5d and he
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Figure 1. Gills of Lates niloticusrom lake Nasser infected withrgasilusspp. duringhe period of Febrary 2016 to
January 2017

a. Pale gills ofLates niloticusshowing excessive mucus and white d&yésilusspp.-arrow).
b. Gills of Lates niloticusshowing interlamellar hyperplasia and adhesion of secondary lamellae, libessafcondary
lamelae (arrow), H&E] 100.
c. Ergasilus latusnfecting the gills of Lates niloticusx 240.
d. Ergasilus kandtinfecting thegills of Lates niloticusx200.
e, . Gills of Latesniloticus showing longitudinal sections @&rgasilus latusand Ergasiluskandti as well as pillar cells
hyperplasia at the tips of the primary lamelld&E, x 200
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Figure 2. Lates niloticusfrom lake Nasser infected witBontracaecunspp. during the period of February 2016 to
January 2017

a. Lates niloticusshowing congsted liver, gas bladder and stomach as well as visible third stage larvae of
Contracaecunspp. attached to the alimentary canal.

b. Liberated third stage larvae @bntracaecunspp. recovered frontheir fibrinous sheath

c. Anterior end of third stagarvae ofContracaecunspp. (O, oesphagousC, intestinal caecur),200.

d. Anterior end of third stage larvae @bntracaecunspp.,] 280.

e. Posterior end of third stage larvaeGuintracaecunspp. (a, anal opening, tail end)l 200.

f. Stomach shoimg encystedhird stage larva o€ontracaecunsmp. (arrow) as well as severe necrosis and infiltration of
inflammatory cells in the lamina propria and submucosa, H&H)O0
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Figure 3. Gills of Lates niloticusrom lake Nasser infected with moregetic trematodes durine period of February
2016 to January 2017

a. Gills of Lates niloticusnfected withDiplectanumspp. showing excessive mucus, pale altered with congested areas as
well as erosions of the gills tips.

b. Wet mount oDiplectanum similénfectingthegills of Lates niloticud 200.

c. Diplectanum lacustrignfecting the gills of Lates niloticusstained with acetic acid alum carmin&,00.

d. Gills of Lates niloticusshowing pillar cells hyperplasia(arrow)at the tifishe primary lamellae as well as
monogeneapp, H&E,T 200
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Figure 4. Gas bladder oEates niloticusfrom lake Nasser infected wiffiylodelphysspp. andPhilometra ovataduring
the period of February 2016 to January 2017
a. Gas bladder ofatesniloticus infected withTylodelphysspp. andPhilometra ovatashowing slightly congested and
hemorrhagic areas.
b. Wet mount ofTylodelphysspp. recovered frorthe gas bladder dfates niloticud 200.
c,def. Tylodelphysspp. recovered frorthe gas badder ofLates niloticusstained with acetic acid alum carmin200.
(OS, oral sucker PS, pseudosuckerPH, pharynx O, oesophagus IC, intestnal caeca AC, acetabulumEB,
excretory bladder HF, holdfast).
g. Anterior end oPhilometra ovataecoered fromthe gas bladder ofates niloticugP, papillae O, oesophagusIC,
intestine)] 4000.

h. Posterior end of malehilometra ovatgSP, spicules G, gubernaculum) recovered frahegas bladder ofates
niloticus,l 4000
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Figure 5. Rectum, stomach and liver bétes niloticufrom lake Nasser infected witRhadinorhynchus niloticuguring
the period of February 2016 to January 2017

a. Rhadinorhynchus niloticusserted their proboscises in the congestetum ofLates nilotiais

b. Rhadinorhynchus niloticusserted its proboscia the stomach ofates niloticugarrow).

c. Anterior end oRhadinorhynchus niloticusfecting Lates niloticugPr, Proboscis |, intestine)| 40.

d. Proboscis oRhadinorhynchus niloticusfedting Lates niloticusshowing the arranged hooks (H) (arrows%00.

e. Middle and posterior parts &hadinorhynchusiloticusinfectingLates niloticugT, tests- CG, cement glandSV,
seminal vesicle GP, genital pore)), 40.

f. Liver of Latesniloticusshowing proboscis (arrow) of acanthocephalan surrounded with inflammatory cells including
mononuclear cells and heterophH&E,T 200
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