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ABSTRACT

A total number of 510 freshwater fishes (Nlapla and Clarias lazera species} were
collected from different places in Dakahlia and Bohira provinces and were examined
Jor ocular opaclty. The prevalence of ocular cataract among Tilapia zilll, Oreochromis ni-
loticuis, O.-aureus and Clarias lazera were 15.5%, 10.8%, 3% and 1.8% respectively.
Whereas, the non infectious causes represented 66.6% and leucocytic tnfilleration of
the eye was 25.5%, Asperigellus flavus was 5.88% and Flexibacter columnaris twas
1.96%. Also histopathological examination was studied (n most cases and included in

the present results.

INTRODUCTION

Tllapla species and catflshes have become increasingly important in fish culture, especially in
warmer climates due to their good palatable taste and comparalively low prices. Speclal allen-
tion has been focused on different species of Tilapia to improve their performance (welght gain),
especlally under system of semi-intensive culture. Besides, endo or ectoparasitic diseases. which
hinder or decrease the weight gain; there were causes of eye damages, which finally lead to se-
vere emacialion of affected (ish (Wall and Richards, 1992).

Fish with bad damage cyes are likely Lo have lesser body welght gain rather than normal (ish
due to Interruption with vision process. Also, affected [ish with or withoul free or encysted
worms in eyes are rejected by consurers (Paperna, 1980 and Kabunda and Sommerville,

1984) or likely to be sold at depreclated prices.

The main objectives of this stucly are investigating the prevalence of eye cataract among differ-
ent species of Tllapia as well as catfish C.lazera In dlfferenl places and trying to idenilfy the

causative agents to solve sucli problem In Egyptlan aquaculture,
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MATERIAL AND METHODS
Fish :

From May 1997 till May 1999, a (otal number of 510 fish of different Tilapia species and Clar-
tas lazera were collected alive from different fresh -water resources in Bohira and Dakallia prov-

Inces. They were represented as O.nilotlus (175), O. aureus (100), T.zllli (180) and C.fazera (55).
Clinical examination :

Fish were examlned dlrecily after arrtval to the laboratory by naked eye for external abnor-

malities, and the eyes were carefully examined. (Lucky,1977).
Bacteriological and mycological examination:

Aflecled eyes were dislocated [rom fish under complete aseplie cond:tion. The eye content was
streaked on trypticase Soy-agar and Sabaroud ‘s Dextrose agar plates [or bacteriological and my-
cologlcal examination. (Lucky,1977). '

Parasitological examination :

A wet-mount preparalion from the eye content made on clean. dry slide to be examined dl-

rectly under the microscope for parasjtological examinatlon. (Lucky,1977).
Histopathological examination:

Jlor hlstopathological examinatlon, affected eyes were fixed 1n 10% neutral bulfer formalin
and prepared by routine paraffin embedding technique according to the procedure of (Lillile and
Fulmen, 1976). The paraflin sections (5-7 U) stained with Haematoxylin and Eosin .

RESULTS AND DISCUSSION
Clinical examination :

Most of the affected fishes with eye cataract showed sluggish movement, disorientation, seek-
Ing most of time at the bottom or sldes of glass aquarium. motionless sometimes when kept In
glass aquarfum to observe Lhelr behavlor compare to normal fish. Outside the water, affected
fishes have weak or somellmes negatlve delensive reflex against external stimulation.. Some cas-
es showed dilTerent degrees Iln dark discoloration of the skin in comparison to normal fish
caught from the same place under the same conditions. Also, there was a great loss of body
welght especlally in badly affected bllateral cataract as shown In Fig 1.2. There was no obvious

Internal postmortum leslons observed In affected fish.

The prevalence of ocular cataract among some freshwaler (isbes shown in table (1).
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From the presented results jn table (1), it §s clear that ocular cataract was more prevalent
among Tllapia zili with an fncidence of 15.5%, followed by 10.8% In Oreochromis niloticus. 3%

In O. aureus and 1.8% in Clarlas lazera.

The hlgly incidence of ocular cataract occurred during summer season [June and Juley).
where collected samples were 43 out of 51 which represent 84.31% curlng Uie exaralnation perl-
od.

Bacterlological and mycological exam :

The results of bacteriologlcal and mycologlcal examination from aflected eyes were summar-
lzed In table (2). From the results (data) presented (n table (2), 1t is clear that Asprigelus flavus
{as a mycological cause of ocular cataract) Isolated [rom 3 cases which represent 5.88%. whereas
Flexibacter columnaris (as bacterlological cause of cataract) isolated (rom one case which repre-
sent 1.96%. A total number of 13 case (25.5%) showed leucocytic Infelteration within the eye

content, although. The non-Infectious causes were 34 (66.6%).
The parasitological examination :

The affected cye contents revealed absence or negatlve results far the presence of Jarval stag-

es of digenetic (rematodes.
Histopathological results :

Microscopically, the histopathological indings were summarized in list of gures as shown In
(FFig 5.6,7.8,9, and 10).

[ish eye is remarkably similat to the eye of other verlebrales, witlt special modiNcation and
structural adaptation suit them for function in different ¢cological situatlon exploited by Qish. In
addition. the eye plays an important role In judging the general health condltlon of fish, where It
is the mirror of varlous infectious diseases either systemic or local. The present study revealed
that affected (ish with ocular calaract showed different degrees of emaclation, darle djscoloration
ol the skin and loss ol sensation against external stimull, such observations were recorded by
Wall, and Richard (1992) and Bruno and Poppe, (19986).

Most collected cases with ocular cataract (FFig. 1 and 2) especlally in Tllapla zilll obtained from
Njle branch In Edfina City and Bohera Governorate. were collected Jn summer season with high
prevalence. The present resuvlts revealed that, the causatlve agent of such syndrome was non-
Infecous. The same observalons were recorded by Bruno and Poppe (1996). They namned
their observation White Eye Syndrome which diagnosed for the first time among farmed Atlan-
tic Salmon smolts In a few haicherles In Norway. AfTected (1sh appeared emaciated witly charac-

teristic crescentic-shaped white areas in front of and belunct the eye.
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The present results showed that. the non-lnfectious causes of Ocular cataract represented
66.6%, most of examined samples were collected at summer which may be due to sunburn le-
stons. The accepted explanation to such phenomena is the exposure Lo ultraviolet radlation
which may distruct skin and eyes of fish kept In shallow water (Walls, 1967, Sleucke et al.,
1968- Bullock and Roberts 1881., and Mc Ardle and Bullock. 1987). Exposure of Salmon to
temperature below ambient resulted in cormeal opacity (reversible), which may occur due to the
precipitation of low molecular weight lens proteins at reduced temperature (Loewenstein and
Bettelheim, 1979 - and Bruna and Raynard., 1994},

Tilapia specles can live In freshwater or brackish water, mnany fnvestigators suggest that.
transferring (migratton) ish from fresh to sea water often involves the lens fiber cells. The osmot-
Ic loss oh internal fluid creates a cloudiness within the lens, such type of cataract Is reversible
(Brandt. et al., 1986. and Iwata. et al.,1987).

Cataract may result fromn several non-infectlous causes Including deficlency of amino aclds
(metliionine and cystine), trace elements (Zinc} and vitamins (riboflavin). such explapaton was
supporled by many aulhors (Poston et al.,, 1977-, Ketola, 1979-, Hughes c¢t al., 1981.,
Hughes, 1985. and Richardson et al., 1988). The non-infectlous toxlc substance causing Ocu-
lar cataract recorded by Khalll, (1998); He found that Bayluscide have o corresive action on the
eye when Oreochromis nlloticus exposed to 0.1 ppm Baylusclde for 6 weeks, and when histo-

pathological cxamlnation carried out no changes have been reported.

On the other hand, the infectlous causes of ocular cataract in Lhe present study were Aspert-
gellus flavus (5.88%) and Flexlbacter columnaris (1.96%) with complete loss of the eye as shown
In Fig (3) and {4). Many investigators naticed the relationshlp between Asperigllus flavus infec-
tion elther natural or experimentally and fish eye cataract, as Olufemi and Roberts (1986}, who
noted that Tilapla maintained at 18°¢ and 26°c and fed daily for one week on pelleted diet con-
taminated with A. Davus accompanied with corneal changes and esophthimia. Whereas Manpal
Adel (1988) found that the most clinjcal slgns associated with natural mycolic infection (A. fla-
vus) In Oreochromis niloticus were exophthalmja and eye cataract. Mechanical abrasion of the
eye may play a role as a portal of entry to such opportunistic bacterlum and fungl which abled
{o destroy completely the eye (Ubels and Edelhauser 1982).

Absence of eye flukes in wet preparatlon of the eye content or in histopathologlcal examina-
Uon as major causative agents of parasitic cye cataract (Betterton, 1974. and Shariff et al.,
1980) indlicating that. not only parasitic eye fluke j3 the causative agent of ocular cataract but
also radiation. mechanical abraslons, nutritional defllciency and toxic substances In water could

be a possible causes of such affecUon.
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Pathological findings :

Microscoplcally, the cornea showed ulceration and desquamation of the stratiled squamous
epithetium of the ouler layer of the cornea. Meanwhile edema of (he corncal stroma was evident
where the collagenous conneclive tjssue of the substantial properia was separated by clear spac-
es represented the slles ol edematous Nuld (Fig. 5). This couid be attributed to that the corneal
ulceratlon results in edera of the dermal half of the slroma (Edellauscr, 1983,, Ubels., 1887,
and Ferguson, 1989). In addlton to the cornea of freshwaler flsh develops more severe edema
than that of marlone specles presumably the result of the greater osmotle dilference between cor-
neal stroma and the sumounding freshwater environment (Brandt, 1986 and Iwata et al.,
1987). The inper part of the comeal stroma, which Is continuous with a cartllaginous sclera,
showed edema and leulkocytic loflitration of mainly round cells (Fig.6). Other cases of eye cata-
ract. [rom which Aspecglllus flavus was (solated. showed epllhelfal hyperplasia and vacuolalon
ol the corpeal stratilled squamous eplthellum of the cornea. Numerous nielanomacrophages
were noticed Infeltrating the comeal stroma (Flg.7). An area of caseaus necrosls could be seen
under the substantial properia. Epithellal plgmentation of the cormea was represented by the
presence of darkeosinophilic plgment within the corneal stratified squamous eplthelial layer
(J'lg.8). Such plgment may be a tapetal pigment migrated from the plgment jayer which forms a
tapetum lucidum and melanin. The migration of such pigment may be accomnpanid the move-
menl ror adaptatlon for varlous light Intensities (Walls, 1967 and Bruno and Poppe, 1996). Thc
epithefial hyperplasia and the epithelial pigmentation could be attribuled to the chronic irrita-
tion changes of Aspergtilus Inlfection. Other cases of eye cataract, from which flexibacter bacteria
was lsolated. sliowed vascularization ol the cormeal strama. The latter showed numerous nucle-
ated eye throcytes. round cells and melanin laden macrophages (Fig. 9 & 10). Comeal vasculari-
zaljon seems o occur only in most chronlc and severe cases (Copeland, 1974., Grizzle and
Rogers 1976). Meanwhlle. the presence of nuinerous nielando laden macropbages may indjcate

chronjc superjlcial stromal lceraltls {Gorman. 1982).
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Table 1 : Showing prevalence of eye calaract among some freshwater fishes.

Fish specles No. exzmined No. affected flsh % of aftection
O. nifolica 175 19 10.8
Tilapla zill 180 28 15.5
0. aurleus 100 3 3
Clatias lazera 55 1 18
Tolal 510 51 10

Table 2 : Showing causes ol eye calasact among the examined freshwaler fishes.

. Macroph .
Totat No. Asp. Flavus Flexibacter cropnage Non-infectious Parasltic
| | aggregation + C Causes
columnals Debrls ause
No. %o No. % No. Y% No. % No. Y%
51 3 5.08 { 1.96 13 25.5 34 66.6 0.0 0.0
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Fig. 1 Eye calaracl showing opasily ol lhe coemea with keratitis in Oreochromis nilolicus
Fig. 2: Saknily adp(atien cataract in Oreochromis nilotics.
Fig. 3: Eye colaract wilh complete loss ol ihe eye,

Fig. 4 1 Eye cataracl with comp'=te less of iz aye resulling Jrom llexibacler infeclion In Oreochromls
nifp'icus.

Fig. 5: Comea ol Oigochromis nifoticus showing ederna of substanlia propria (H&E x 400).

Fig. 8 : Comea of Oreochromis nilotlcus shoeing edema and lenkocylic infeltralion of malnly round
cells in the inner pan which is continuous wilh a cartilaginous sclesa (HAE x 400).

Flg. 7 : Cornea of Qreuchromis nli~ilcus shewing numerous melanomacrophagas Infiitraling the cor-
neaf stroma (H&E x 400),

Fig. (8) : Comea ol Oreachromis 1.loticus showing dark eosinyohilic pigment wilhin (fie comeal strati-
fles squamous epithekial: :yer (H&E x 1000).

Fig. (9) : Cornea of Orenchromis iolicus, showing cosneal slioma indilleated with reund celis and met-
anin taden macrophage: (H&E x 1000}

Flg. (10) : Comea of Qreochromis nilolicus. showing vascul»-i-alion of the comaal stroma wilh numer-
ous nucleatrd erythiceyes and melanin laden macrophages (H&E x 1000),
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