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ABSTRACT

A lotal number of 827 fish samples (Oreochromis niloticus] were collected from dif-
ferent fish farms at Dakahlia province during a period extended from December 2001
to November 2002. The prevalence varied from G1.44% in May to 17.46% in Decemper.
Infection rate seemed to be hcreased wilh the increases of water temperatire. The ob-
lained encysted metacercariae were Isolated and identified as Clinostomatid {in bran-
chial cavity). Diplostomatid (in the eyes). Euclinostomatid (in the kidney tissue) and

Heteroph d (in the muscular tissue, gills. lver and heart).

There were no pathognomonic cliniccd signs ussociated with gncysted metacercariae
infestations exceptl in Diplostomatid. which wnifested fish represented as loss of hody
welight. dark discoloration of the skin, uni or bilateral eye cataract und black spots on
the skin in case of Heterophiid infection. Hisiopcthological allerations were detectec! in

Sfi1sh samples especially it liver, eyes. heart. Kidney. gills and branchial cavity of O. ni-
loticus.

Treatment trials of Nile tilapia (O. niloticus) naturally infecte 1 with black spot dis-
easc (Heterop/ d} cultured in earthen ponds with heavy louded with fresh water
snails at their bottoms. Copper sulphate and Bayhuccid. 73 were tsed os chemical ynol-
luscicides al a dose of 0.25 myg/liter of poncls bolioin afler drainuge. The obtained re-
sults showed that Bayluccid was more effective in eradication of snails and lowering
black spots numbers of infected ﬁsh_fr\om 7328 to 31110 than copper sulphate, which
reduces black spots from 78+5 to 5719. but Bayluceid had a negative gffect on fish via-
biity and reflexes posl-exposure.
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INTRODUCTION

Oreochronils nilolicus fish are (ast growing. resistant to disease and handling. ¢asy (0 repro-
duce in capilivily and able to tolerate a wide range ol environmental conditions. "They ave widely
cultured in tropical and subtroplcal regloos of the world and constitule the third largest droup of

tarmed finfish, with an annual production growih ralc about 11.5% (El-Sayed. 1999).

Parasitic diseases, especially that caused by adult or encysted mctacercariae ol chgenetic
trematode have thelr own harmful eflects on aflected fish populations, which are exhibjted chini-
cally by loss of body welght. weak performance. decrease ferlility and reproduction, as wel) as in-
crease morbidity and nortality rates with the resultint high economic costs (Paperna, 1991&
1996 and Mohan et al., 1999).

Many digeneans of land vertebrates vsed fish as a [sceondary intermediate host) for their met-
acercarial stages. Encysted metlacercarlae are (requently Lthe most common asymplomatic infec-
tions in many fish specics especially of maring and esfuarine zones. Such infectlons were recorl-
ed in different localities as heavy heterophyud muscle intectlons in grey mullets and juveniles of
cichilids in lagoons in the easterm Medilerrancan Sca (Paperna, 1981 and 1991; Farstely,
19868 and Yossef et al., 1993). In addition, waler bodics (rom the Jordan to the Easl Alrican
Great Lakes have common fishes (Clchlids. Clarias. and Barbus). which heavily Inlected wilh gill-
heterophyids, centrocestus spp. and Haplorchis spp. occur In all young-of-the year Cichlds
which inhabil shallow waters (Paperna, 1980; Farstely, 1986 and Wittrock st al., 1991). Ocu-
lar diplostomiasis has been reported to occur in juvenile Clehlids and Barbus spp. [rom East and
South Africa (Thurston, 1965., Paperna, 1980 and Mashego, 1982).

B3ranchial Clinostomatids and renal Evcihiostomalids ave important and commoun encysted
metacercariae recorded in O. nilotcus in Egyptian and Sidan aquaculture (Gado and El-Bahy,
1999).

At early Lime. Egyptian Investigators studjed and swrveyed encysted metacercariae Inlestation
among differert wild or cultured Egyplian fisti as Mugil cepbalus. Thapla. sp., Clarlas lazera. Ba-
grus bayad and Synodontis schall al different localitics as Edku. Cairo, Giza, Sharkia. Sohag.
Manzala. Quavon and Wadi al-Raiyan Lake. They concluded that types of encysted metacercarlac
belonging to the families Heteropbyidae. Diplostomatidac. Euclinostoynalldae. Clinostomatidae.
Cynodiplostomatidae.

Papcrna. 1980 Concluded that hyperinfectlon may cause functional clamage and death when

Ihe affected organs were displaced by encysted nictacevcariac.

The alm of the present study to figure out the dillcrent encysled metlacercariae in Oreochro-
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mis nilotcus with tiial of decreasing infestallar load with Baylucid and Capper sutphate.

MATERIALS AND METHODS
Fish :

A total o] 827 cultured Nlsh samples (Oreochyomis niloticus) were collected from dilferent pri-
vate fish farms at Dakahlla provinge, during » period estenced from December 2001 to Novem-
ber 2002. Fish samples under investigations were hinsported allve as soon as possible Lo Fish

Disease and Management at Faculty of Vel. Med. Mansoura Unlv.
Clinjcal examination:

Fish were grossly examined for the presence ol aay visible cyst at branchial cavilv. black

spots on Uie skin and eye cataract according lo Schaperculaus (1996).
Parasitological Examination :

Microscopical examination was carred out using compyession technique according (o Lucky
(1977).

The branchial cavity was clissected and examined by naked eye. Gills were dissected and each

gill arch was compressed between two slides and cxanined wicler a ywlcroscope.

Different internal organs such as lver. kidney. muscles and heart were examwined imacroscopl-
cally lor the presence of white milltary nodules. A small piece of affected organ was squeezed be-

tween two slides and examlned microscopically.

Examination of eyes macroscopically was done looking for opaqueness or calaract. Allected
eyeball was removed from the orbit and cul opened on a slide o examine ils fluid conients mi-

croscopically.
Histopathological Examinations

Ireshly removed Infested tissue specimens (liver. kiklney. heart, gllis. muscles and eyes) con-
taining encysted metacercariae were (ixed In 10% phosphate buflec formalin for 48 hours. The
specimens ihen were dehydrated In ascending grades ol ethy] alcobol. clearcd twice-ascending
grades of ethylalcohol, cleared twice in xylene onc hour cach and Juipeded In parallin, sectioned
at 5 - 7 microns thickness. Tissue sections on glass «lides were stained with Haemaloxvlin and
Eosin (t & E) according to Carleton et al. {1967).

Treatrnent Trials :

Treatment {rials were carred out at a private lish farm in Gamasa. Dakahlia province.
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An earthen pond 35 x 100 meter with a stocking density 7.000 Oreochiromis nilolicus fingec-
lings which heavily infested wilh black spots on (hehr skin and mavked snalls at the pond bot-

tom.
Chemical Molluscicides :
1- Baylucide. 73: (a product of Bayer).

Il is the ¢lthanolamine salt of niclosamid (Goanert, 1961). which s used as an anthclovintic

for cestodes in mammals.
2- Copper sulphate: {a product of ADWIC):
[t (s used as fungletde. alfgicide and [n eradication o} snaijs.

The (wo chemicals used at dose of 0.25 mg/liter of remaining water ponds after drainage and
they were Jefl for 3 days. Water Irrigation In {rcated ponds o flush out the chemicals used and
new Mngerlings (10 - 15 g) Oreochromis nflotlcus were cultured in the breeding ponds for 3
monihs. Fish samples were collecled alter 3 months. (30 fish / pond) and total number ol black
spots on the skin. were covnted and the average number was calculated in each previously

treated pond.

RESULTS AND DISCUSSION

The clinical examinaton of 827cultured Nile tilapiu (Oreocbromls nlloticus) reveated (he pres-
ence of black spots on the skin and fins paricularly among fish collected durng suromer season
(Ng. 3). Eyc opacity was also reported in some irfected tish (g. 2). Genera) emaciation tloss of
body welght and thinning of the body ruscles on both sides) as well as some (ntected (Ish

showed dark discoloration of their skin.

Such observatlon of tlinlcal signs and postmortem findings. which assoclated with encysted
melacercariac infestation 1o fish. i5 in agreement with (Britz et al.,, 1985; El-Naffar and El-
Shahawy, 1986: Mekhlouf et al.. 1987; Mansour et al.,, 1987; El-Bouhy, et al,, 1988 and
Abd El-Rahim, 1998).

Regarding to the parasitological (nvestigations in c¢xamined (ish {t was revealed the presence
of black spots on the skin and fing (fig. 3), which proved parasltologically to belong to Hetero-
phlds (Table 3).

Internal organs of naturally Infected Rsh had a niliiple orange-yellowish cysts (2-8 cysl /
Nsh) in the branchlal cavity (fig. 1) (yellow geub diseasc]. which tdentified as Clinostomum (Hapi-
ae as described Ly Elssa and Hala (1993) and Eissa (2000) {Tabile 3).
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Crey whittsh large nodules were aisn detected in kidney ol infected ish (fig. 5). which identified

parasitologically as Euclinostoimmm sp. as deseribed ni (Table 3).

Ui or bilateral eye cataract weic also noticed in some Infecled fish as shown {n {fig. 2). which

identified as Diplostornum sp. as shown fn (Table 3).

The present study showed thatl the lolal prevalence ol encysled metacercadae in the exant-
ined Nile tilapia was 33.85%. [l;e highest prevalence was in May and June (61.4% and 60% re-
speclively) and the lowestl onc was in December (17.46%). Such resulls were nearly agree with
Shaapan. (1997) who found thal thie infestalion rate ol cncysted metacercariae was 77.37% in ti-
lapta species. whereas Abou-Zakham el al., (1990) recorded higher prevalence and infensily of
inetacercarise in mugil and tlapia spectes collected row Lake Manzala in suauner than (n win-

ler. Mohamed (1998} yecorded 59.4%, iInfestation rate in Tlapla zIl} and 89.7% in Tilapia ni-

lotcus.
The Infestalion rate increqases with e inerease ol water {emperature. which colnelde wiith In-
crease Infestation rate of snails with the inereasce snail size during summer: June, July and Au-

gust (Paperna, 1991 & 1996).

Dealing with the seasonal dynamici. the present study was disagreed with that recovered Ly
Zeng and Liao (2000) who yeporied that the prevalencee was not obviously correlated with the

seasonal changes of water lemperaiure.

Regarding to nafural infesiation of fumale O. niloticyix compared to male Nsh {nfestalion with
different types of EMC. It is cl=ar as shown b fable [)) 1t female Nsh had a higher infestatlon
rate than males. Such resulls were recorded by El-Safiey et al., (1997) who concluded that fe-
malc fish had a higher inlestation rate with nonalodes, vestodes and digenetic trematodes than
males. The highest lotal prevalence ot EMC was recorded in muscular Heterophlld of naturally
infected Jish with 52.149%, followed by infestation with branchlal Clinostomatid with 23.39%, oc-
vlar Diplostomatld 21.78% and thc lowest infestation rale was recorded in kidney (uclinosto-
matd 2.14% (Table, 2).

Many ligyptian jnvestigations extensively stuclied e prevalence of dilferent encysted eta-
cercarlac in (nternal organs ol wild and cultured (reshwatec lish and thelr resulls were nearly
agree willy the present sludy iesults (Eissa et al.. 1988; El-Bohy et al., 1988: Shalaby. 1988:
Abu-Zakham et al., 19980; NMohamed,1996; Shaapan, 1997 and Tantawy et al.. 1998).

Dealing with the palbological alterations nssoctated wilh encysted melacercarlae ol 1jelero-
phild In different Internal organs of O. niloticus. hirstly gilf arch. head cncysted melacereara sur.

rounded by inNammatory cells {Fig. 4) and (he Lise of ¢ill Nlaments showed encysted suetacer-
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carla (Flg 4] which may cavse damage to gill cpithclivm resulling in respiratory disiress which
coincide with that of (Lee and Cheng, 1970; Madhavi and Rukmini, 1991; Aly, 1994; Mahdy
et al., 1995 and Mohammed. 1996).

Presence ol lHelerophild encysted metacercaria tn the pancreatic Lssue of the liver (Fig. 6) and
emwbedded in hepatic tissue surrounded Ly fibrons capsaile beside mitd inflammatory cells (Fig.
6) in agrecment with those of (Lee and Cheng, 1970: Aly, 1994: Mahdy et al.. 1995 and Mo-
hammed. 1996).

The kidncys showed Heterophifd encysted nwiacercariae surrounded by fibrous capsule
(Fig. 7). alfectccd kldney showed also hemorrhages and lubular necrosis (Fig. 7) beside coagusla-
tive necrosis of renal epithelium (Fig. 8). These kidney «lteralions may lead to a hemopoietic and
renal failure which colncide with that of (Gharib and Hamdy. 1969; Lee and Cheng, 1970;
Aly, 1994 and Mabdy et al.. 1995).

Finally, heart of (ish showed lleterophiid cncysted mtacercarla swrrounded by fibrous cap-
sule (Fig. 9) as described by Lee and Cheng, (1970); Mahdy et al., (1995) and Mohammed.,
(1998). '

Branchlal cavity (Oropharyrnx) showed Clinosliomuni filapiae encysled metacercaria surround-
cd by fibrous capsule (Fig. 87. such observalion rccorded by authors {Kabunda aod Sommerv-
ville, 1984: Britz et al., 1985; El-Bouhy et al., 1988: Eissa, and Hals, 1993; Mahmoud and
Sahlab, 1993 and Mahdy et al., 1995).

Concerning to (he presence of Diplastomum spathecum in vitrous humor close (o reling
(Fig. 97, olhevs investigators recorded thal the cyst enibedded tn the owter fibyous conneclive Lis-
sue and oculuomotor muscles, The surrounded muscle bundles suflered Irom pressure atrophy
and degenerative changes (Lester and Huizinga, 1977; Shariff et al., 1980 and Aly, 1994).

Regarding to the presence of Euclinostomalid cysi in the kidney of fish. the large sized gray-
Ish cysl which can be detected by naked eye [Fig.5) which surrounded by thick Nbrous capsule
such resul(s confirmed by (Britz et al., 1985 and Gado and El-Bahy, 1999).

It is known that both of Baylucide and Capper sulphale ave used in aquaculture as a mollus-
cicides not (v be used as a chemotherapeutcs In living inlested ish with different EMC. but they
can be used In ponds bottom {ree from fish (Gonnert, 1961 and Marzouk and Bakeer. 1991).

The present study results dealing with the use ol Baylucide 73 for controliing snails at the
earthen pond boltoms revealed that the product had the abitity to reduce the average numbers
of black spols on fish skin from 73 £ 8 10 31 + 10 Aficr treatment at a dose of 0.25 mg/liter. It is

known tha!l Baylucide is a molluscicide used in Egypl and many countries to eradicate the snails
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which are the intermediate host for digeneiic 1remalodes. Ilowever, il was proved that Bavlucide
has the same lethal cllect on other aquatic organismis including fish (Marzouk and Bakeer,
1991). With low or sublethal concentrations, lishics may apparently sucvive and keep tiving. The
molluscicide which doesn’t kill (ndividual Nsh wiih . speclfic concentration in a specilic (hme,
may still hove perminant adverse eflects which inlerfere with tie health or (e abillly (o survive
and reproduce (Koeman and Strik, 1976). Such explanalions wre in agreenent with our data
resuits.

Regarding to the use of Copper sulphale as « mofluscicide ip the pond bollom al a dose of
0.25 mg/ler, It was cleaved Lhat Copper sulphate reduced (he average number of black spots
on fish skun from 78 £ 5 10 59 + Y However. sonw wuthors recommended Copper sulphate at a
dose of 3 ppm as an effective moluscicide but Ihey also recorded that such dose nia; be toxic to
(ish (Sarig, 1970 and Paperna, 1991). Other (hvestigators saggested a continuous spplication
of low concenirations of Copper sutphate (0.12 - 0.300 ppm) {(Noga, 1995).

Table (1) : Monthly incidence of encysicd mctacercanae in Oreochromis  nilosicus.

Months | No. of | No. % |3 ¢ M rauo |
examined infected
Dec 63 T 17.46 s e a2
:J?n 42 ___J o 333 -—‘}E- 3_‘:”_"’713
Feb 51 16 31.37 7 9 1:1.3
Mar |93 2 2258 | 10 T Nl
Apr 68 |17 R RN
May 83 K 6).44 2 30 (1.4
Jun 70 42 IW BT 24 3
Jul 91 33 36.26 12 21 118
Aug 1 28 25.22 13 5 16
Scp 57 )7 " T29.82 8 9 N
Ocl 35 8 5142 9 9 B
Nov 63 12 19.04 4 ] |:2%
b‘oml 827 280 33,85 2 [159 EEE
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Table ( 2) :Monthly dynamscs of differcat types of cncysicd metacercariac in different

osgans of Orcochromis niloticus:

Months | No. of [ No. EMC [EMC in [EMC [ el mices |
exami- | infected | in Branchial | in . .
ned muscle | cavity Kidney m Infestation

Eye

Dec |63 |1 : 9 2 2

Jan 42 114 R 13 | N |

Fcb 51 16 7 9 - e

Mar 93 21 12 8 l P T

| Apr 68 L7 14 3 - - -

May 83 51 )7 9 ) 24 I

Jun 70 42 28 3 - 11 -

|l ot 33 21 7 N E -

Aug 1] 28 t9 3 1 s 1

Sep 57 17 3 - i - ___?_

Oct 35 18 9 2 . 7

Nov 63 12 B | . . -

Total 827 280 146 67 |6 6l |6

% of 33.85 52.14 | 23.93 2.14 21.78 [ 2.14

mfestalion

Table (3): The maim morphological differences beiween e collected species of
encysted metacercariac (EMQ):

Type of EMC | Clinoslomadid | Diplostomatid | Euclinostomatid | Hetcrophyid
Character
Host Oreoclhromis niloticus
Tissue Branchial Eye Kidney Muscles, gills,
cavity liver and heart
| Colour Yellowish to | Light greyish Grcyisl:‘opaque Black
orange
' Shape | Spherical Oval Spherical Spherical 1o
i ] Oval
i Size 40 mm in|08-06mm |4.0-50m 035-025m
diam B
Cystwall Thick Thin Very thick Thick
Sukers Well Well Well developed | Difliculty
developed developed | scen
Pseudo-sukers - Present - -
r‘Balck pigments - - - Present
Light spots - - -
L_Slﬂ"( like process | - rPrcscnl
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Fig. {1): Yellow grubs in branchial cavity Orcochrvomis niloticus(aaw),

Fig. (2): Eye cataract of O. atlodeus (Diplostomum spathccwm).

Fig. (3): Black spots in subcutancous of O. nlluticus.

Fig. (3'): Hetevophid cyst in musculature tissuc.

Fig. (4): GllIl arch showlng ercysted metaccreria suveonnded with inflammalory cells.

Fig. (4): Gills of fish showing encysted metaccrearia at the base aof gill filamnents.
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Fig, (5): Euclinotomatid cyst embedded in kidney ol O. ndinticus.

Fig. (6); Liver of fish showing encysted metaccrcariac in the pancreatic tissue of liver, (H & E)
(X120).

Pig. (6"): High power of previous figure showing the cneysted melacercarlae surcounded by -
brous tissue capsule beside mild infiltratlon with Inflammatory cells. (H & E) {X1200).

Fig. (7): Kidney of Nsh showing encysted  melacercariac surrounded by fibrous Ussue capsule.
(H & 12) (X300).

Fig. (7'} Kidney of ish showlng hemorrahge and (ubular necrosis. {H & K] (X120).
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Fig. (8) : Iliph power ol previous figure lo show congestion of glomcerulus and Intertubular binod

vesscls beside coagulative necrosis of renal eptthelions. (1§ & B} (X1200).

Fig. (8') : Oropharynx showing encysted metacercaria surrounded by fibrous capsule. (H & E)
(X120).

Fig. (9) : Hearl of (ish showlng encysted niclacercaria surraunded by (ibrous Ussue capsole (H &
E) (X300).

Fig. (97) : fye of fish showing encysted metacercaria in vitrous humouy close to retina (4 & £
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