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ABSTRACT 

A (o(al number of 510 freshwater fishes (ri[apla and Clcuias lazera species) were 

collected from dUJerent places in Dakahlia and Bohira provinces and were exammed 

for ocular opacity. The prevalence of ocular cataract among TIlapla zilli. OreochromLs nl' 

10ncll .. S. o.-aureus and Clanas lazera were 15.5%. 10.8%. 3% and 1.80;6 respectively. 

Whereas. (he nOll infectious causes represented 66.6% and lellcocyt!c injWeration q[ 

the eye was 25.5%, Aspengel1us flavus was 5.88% and F1.exibacter columnaris was 

1.96%. Also histopathological exam/naUon was studied in most cases and included in 

the present results. 

INTRODUCTION 

103 

Tllapla species and cn1:flshes have become IncreaSingly Important In flsh culture. especially [n 

warmer climates due to their good palatable taste and comparatlvely low prices. SpeCial aileo

Uon has been focused on different species of Tilapla to Improve tJlelr perfonllance (weight gaIn), 

especially under system of semi-intensive culture. Besides, endo or ectoparasltic diseases. which 

hinder or decrease the weight gaIn: there were causes of eye damages. which finally lead to se

vere emaciation of affected fish (WaH and Richards, 1992). 

Fish with bad damage eyes are l!l{e1y to have lesser body weight gaIn raUler than normal Osh 

due to Interruption with vision process. Also. affected fish with or without free or encysted 

worms in eyes are rejected by consurllers (Paperna, 1980 and Kabunda and Sommerville, 

1984) or likely to be sold at depreclat.ed prIces. 

The main objectives of this study are InvestigaUng the prevalence of eye cataract among differ

ent specIes of Tllapla as well as catnsh C.lazera In different places and trying to IdenUfy the 

eausatlve agents to solve sHch problem in EgypUan aquaculture. 
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MATERIAL AND METHODS 

Fish: 

From May 1997 till May 1999, a total number of 510 fish of dlfTel'ent TUapla specIes and Clar

las lazera were collected alive from different fresh -water resources in Bohlra and Dakablia prov

Inces. They were represented as O.nliotius (175). O. aureus (I 00)' T.zllli (180) and C.lazera (55). 

Clinical examination: 

Fish were examined dLrecUy after arrival to the laboratory by naked eye for external abnor

mallUes. and the eyes were carefully examIned. (Lucky,1977). 

BacteriologIcal and mycological examination: 

NTecled eyes were dislocated from ash under complete aseptic cond~Uon. The eye content was 

streaked on tlypUease Soy-agar and Sabaroud 's Dextrose agar plates [or bacteriological and my

co!oglcal examlnaUon. (Lucky,1977). 

Parasitological examluation : 

A wet-mount preparaUon from the eye content made on clean, dry slide to be examined di

rectly under the microscope for parasitological examination. (Lucky, 1977). 

Histopathological examination: 

I'or histopathological examlnaUon. affected eyes were fixed In 10% neutral buffer fornlalJn 

and prepared by rouUne paraffin embedding technique according to the procedure of (Lillile and 

Fulmen, 1976). The paramn sections (5-7 U) stained with Haematoxylin and Eosin. 

RESULTS AND DISCUSSION 

Clinical examination: 

Most of the affected flshes with eye cataract showed sluggish movement, disorientation. seek

Ing most of time at the bottom or sides of glass aquarium. motionless sometimes when kept In 

glass aquarium to observe their behavior compare to normal Dsh. Outside the water, affected 

Dshes have weal<. or sometimes negatJve defensive reflex against external stimulation .. Some cas

es showed dlITerent degrees In clark cl!scoloratlon of the skin in comparison to nonnal ash 

caught from the same place under 01(' same condItions. Also. Ulere was a great loss of body 

wel~t especially In badly affected bilateral cataract as shown In vlg 1.2. There was no obvious 

Internal postmortum lesions observed In affected fish. 

The prevalence of ocular cataract among some freshwater DS:les shown In table (1). 
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From the presen ted results In table (1), It Is clear that ocular cataract was more prevalent 

among Tllapta zllli wi lh a n Incidence of 15.5%. followed by 10.8% In Oreochromls nilotlcus, 3% 

In O. aureus and 1.8% In elarlas lazera. 

TIle high incidence of ocu lar cataract occurred during summer season [June and Juicy). 

where collected samples were 43 out of 5 1 which represent 84.3 1 % C:urLng UIC examlnaUon peri

od. 

Bacteriological nnd mycologkal exam: 

The res ults of baclenologlcal and mycological examlnaUon frolll affected eyes were summar

Ized In table (2). from the res ults (data) presented In table (2), Ills clear thal Aspnge lus navus 

(as a mycological cause of ocular cataract) Isolated from 3 cases which represenl5 .88%. whereas 

Flex1bacte r co lumnarls (as bacteriological cause of cataract) isolated from one case which repre

sent 1.96%. A total number of 13 case 125.5%) showed leucocyUc Infellerallon \vtthln the eye 

content. although. The non-Infectious causes were 34 (66.6%). 

The parasitological examination: 

The affected eye contents revealed absence or negative results for the presence of larval s tag

es of cUgenetlc trematodes. 

Histopathological results: 

MIcroscopically, the hlslopaUlOlogical findings were summarIzed in li s t of figures as shown In 

Wig 5.6,7.8.9. and 10). 

fish eye Is remarkably simllar to the eye of other vertebrates. wHit special modification and 

structural adaptation suit them for function In different ecological situation exploited by fish. In 

addition, the eye plays an important role In Judging the general health condJtlon of fi sh, where It 

is the mirror of varIous infectious dIseases eil.her systemic or loca l. Tile presenl s tudy reveoled 

that aITected fish wIth ocular cataract showed dIfferent degrees of emaciation. dark c.IJscolorauon 

of tile skIn anel loss of sensation against extcmal SUOlll ll. slich observaUons were recorded by 

Wall, and Richard (1992) and Bruno and Poppe, (1996). 

Most collected cases wJth ocular cataract Wig. 1 God 2) especially In Tilapia zllH obtained from 

Nile branch In Edfina City and Bohera Governorate. were collected In summer season with high 

prevalence. The present results revealed 01at. the causa \lve age11t of sueh syndrome was non

InfecUous. The same observaUons were recorded by Bruno and Poppe (1996). They named 

their observaUon White Eye Syndrome which diagnosed ror tJle nrst lime among farmed AUan

lIc Salmon smolts In a lew hatcheries In Norway. Affected ns ll appeared emaciated w1lh charac

terisUc cl""escen lic-s haped wh ile areas In front of and beh.1ncl the eye. 
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The present results showed that. the non-Infectious causes of Ocular ca taract represented 

66.6%, mos t of examUled samples were collected at summer whIch may be due to s unburn le

SIons, The acce pted expJanaUon to such phenomena Is the exposure to ultraviolet radlaUon 

which may dlstruct skin and eyes of Osh kept In shallow water (Walls, 1967. Sleucke et aI .. 

1968- Bullock and Roberts 1981 .. and Mc AIdle and Bullock. 1987). Exposure of Salmon to 

temperature below ambient resulted In corneal opacity (reversible). which may occur due to the 

preclpllaUon of low molecular weigh t lens p roteins at reduced temperature (Loewenstein and 

Bettelheim. 1979 - and Bruno and Raynard., 1994). 

TliapJa species can live In freshwater or brackish wa ter. many InvesUgalOrs suggest that. 

transferring (migration) Osh from fresh to sea water often Involves thc lens fiber cells. The osmot

Ic loss oh Internal fluid creates a cloudiness Within the lens. such type of cata ract Is reverSlbk . 

(Brandt. et al.. 1986. and Iwata. et at. 1987). 

Cataract may result from several non-Infectious causes IncludIng defiCiency of amino acids 

(meUJlonlne a nd cystine). trace elements (Zinc) a nd vitamins (riboflavin). such explanation was 

supported by mDny a uthors (Poston et aL. 1977-, Ketola. 1979-, Hughes ct aI.. 1981 .. 

Hughes. 1985. nUll Rlehardson et aI.. 1986). The non-Infec tious toxlc substance causing Ocu

lar cataract recorded by K11a1il, (1998); He found that Bayluscldc have a coneslve action on the 

eye when Oreochromls nlloUcus exposed to 0 . 1 ppm Baylusclde for 6 weeks, and when h is to

pathological t ~XamltlaUOl1 carried out no changes have been reported, 

On the other hand, the 1J1fecUous causes of ocu lar cataract In lhe present s tudy were Asperl

gellus navus 15 .88%) and Flexlbacter colulllnarls (1 .96%1 wi th complete loss of the eye as siiown 

JIl FIg (3) and (4J. Many Investigators noticed the relationshIp between Asperlgllus Oavu s Infec

tion either natu ral or experi me ntally and fish eye cata ract. <IS Olufeml and Roberts (1986) . who 

noted tha t Tilapln maintained a l 18°c and 26°c and fed dally for one week on pe!leted diet con

taminated with A. Oavus accompanied with corneal chanp,~s and esophthlmla. Whereas Manal 

Adel (19S8) found tlml U1C most cltnlcal signs associated wIth natu ral mycotic Infection IA. na· 

VllS) In Oreochromls nilollcus wcre exophlhahnla and eye ca taract. Mechanica l abrasJon of the 

eye may playa role as a portal of en try to sllch opportunlsUc bacterium and fungi which abled 

to destroy completely the eye (Ubels and Edelhauser 1982). 

Absence of eye nukes In wel prepara tion of the eye content or In histopathological examina

tion as major causa Uve agents of parasltlc eye ca ta ract (Betterton. 1974. and Shariff et aI .. 

1980) IndIcating that. not only parasltlc eye nuke Js Ole causative agent of ocular cataract but 

also radlaUon. mecha nical <'l.b(asions. nulrlliunal denclency and toxic substances In water could 

be a possible causes of such arfecUon. 
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Pathological findings: 

Microscopically. tJ1e cornea s howed ulceraUon and desquamaUon of the straUfied squamous 

epltJ1ellum of the oute r layer of the cornea. Meanwhile edema of Ule corneal stroma was evident 

where the collagenous conn ec tive tlssue of the subs tantia l properta was sep~ruted by clear spac

es represented tJle s ites of edematous fiuld Wig. 5). This could be attri buted lo U1at tile corn eal 

ulceration resu lts In edema of the dermal half of Ule stroma (Edelhnuscr, 1983 .. UbeIs .. 1987. , 

and Ferguson, 1989) . I II add lUon to the cornea of fres h water Os h develops more severe edema 

than tilal of ma rine s pecies presumably Ule result of the greate r osmollc d iffe re nce between cor · 

neal s troma and the sun'ounding freshwa ter env ironmen t {Brandt. 1986 and Iwata et al., 

1987). The Inner part of U1e corneal s lroma. which Is con tinuous will1 a carUlaglnous sclera. 

s howed edema and leul{ocyUc loOi tralion of mainly round cell s Wlg.6J. OUler cases of eye cata

rac t. from which Aspergillus Clavus was Isola ted. showed eplU1elJal hyperplasia ,.md vacuolaUon 

of U1e corneal strauned squnmous epithelium of the cornea , Numerous melanomacrophages 

were noUced InfeltraUog the corneal s troma Wlg.7). An area of caseou s n ecrosis could be seen 

under tile substantial properl n. EpltbeHal pigmentation of the cornea was represented by the 

presence of darkeos lnophlllc pigment wlUlln the corneal s tratified squamous epithelIal laye r 

(Flg.B). Such pigment mClY be a tape ta l pigment migrated from lhe pigment layer which ronns a 

tape tum lucidum and melan in . T ile migration of such pigment may be a(;companld the move

ment ror adaptation for various light Intens ities (WnUs. 1967 and Bruno and Poppe. 1996). The 

epithelial hyperplas ia tlnd U1e epi thelial plgmentaUon could be attributed to the chron ic In'lta

lion chaoges of Aspergil lus InfecUon . Other cases of eye ca tarac t, fro m wh ich fl exlbacter bacteria 

W<'IS Isola ted . s howed vascularlzaUo n of Ule cornea l stroma. The laUer s b owed numerous nucle

a ted eye lhrocytes, rouod cells a nd melanin laden macrophages Wig. 9 & 10). Cornea l vascularl

zatJon seems to occur on ly In mos t chron ic and severe cases (Copeland, 1974., Grizzle and 

Rogers 1976). Meanwhile. th e presen ce or numerous melanJn laden l11<lcl'opiloges may Indicate 

chronic s uperJiclal stromal keraUUs (Gonnan. 1982). 
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Table 1 : Showing prevalence of eye calaracl among some freshwaler fishes. 

Fish species No. exzmlned No. affected fish % 01 affection 

0, nHOlica 175 19 10.8 

Tllapla zilU 180 26 15.5 

0, aur\eus 100 3 3 

Clarlas lazera 55 1 1.8 

TOlal 510 51 10 

Table 2: Showing causes of eye calaracl among Ihe examined freshwater fishes. 

Total No. Asp. Flavus Flexibacter 
Macrophage 

Non-Infeclious PnraslUc 
aggregallon + 

columnals 
Oebrls Cause Causes 

No. % No. % No. % No. % No. % 

51 3 5." 1 1.96 13 25.5 34 66.S 0.0 0.0 
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Fig. 1 : Eye calaract showing opasily ollhe cornea with keratitis in Oreoch romis nilolicus 

Fig. 2; Salinity adplalion catDract in Oreochromls nilolics. 

Fig. 3: Eye colaract wilh complete loss 01 the eye. 

Fig. 4: Eye cataract wi th coml~I ~le less of 1i'it1 eye resu lting tram flexibecter inreclion In Oreochromis 
nilnHeus. 

Fig. 5 : Cornea 01 Oreochromis niloticu$ showing edema of substantia propria (H&E x 400). 

Fig. 6 : Cornea of Oreoch romis nilotiCUs shoeing edema and Isnkocylic inleUralion of mainly round 
cells in the inner IJart which is continuous with a cartilaginous sclera (H&E x 400). 

FIg. 7: Cornea 01 Oreochrom is ni"- lieus showing numerous melanomne(ophages Inli:iraling the cor
neal slroma (H&E x 400). 

Fig. (8): Corn ea 01 Orcochromis ! '!olieus showing dark eosinyohil ic pigment withi!) the corneal slra!!
fied squamous epithelial :Jyer (H&E x 1000). 

Fig. (9); Cornea 01 Oreochromis 1!lolicus. showing corn eal slroma inlil tmted with round cells and mel
anin laden macrorhagc : (H&E x 1000). 

Fig. (10) : Cornea 01 O,,!oerl!omi~ nilolicus, showing vascuh"'nlion 01 the corneal stroma wi th numef· 
ous nuCleat(·J erylhrocy,es and melan in laden mocrophages (H&E x 1000), 

109 
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