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/l.BSTRACT 

The River Nile is considered the main source of 
Oreochrc.is niloticus in Egypt. In the recent years 
considerable ecological changes have occurred in the Nile 
ecosystem and the northern lakes as well, which may affect 
the species population. Therefore, specimens of Oreochrc.is 
niloticus were collected from different habitats including 
lake Naser, Aswan region, Cairo region, Lake Hariut and lake 
Manzallah. Eye lens protein was eKamined and compared by 
thin layer isoelectric focusing. It was found that the 
protein patterns of the fishes from different localities, 
did not eKhibit any significant variation, which may 
indicate that O. niloticus in the sites under investigation 
still has the proper protein characters of the pure strain 
in spite of the ecological conditions. 

INTRODUCTION 

oreochromis niloticus is the most economic important
fresh water fish in Egypt. Recently, more attention has been 
paid to it as a partner in monosex fish farm. However, the 
guarantee of the purity of oreochromis species is necessary 
for hybridization purpose (Wu et al., 1983). 

The recent conditions of the Nile and the northern lakes 
after the construction of Hign Darn and the increa~:1.t'I 
industrial and agricultural activities, may have an impact 
on the ecology of the different water masses. For example, 
the ecology of Lake Nas~r is to a high degree differnt than 
that of Lake Manzallah (Ibrahim, 1987 and Elewa, 1987). The 
differece in ecolo9Y had affected the fish. Elewa, (1987) 
found that o. nilot1cus in Lake Naser grows to about 20.7 cm 
in total length by the end of its first year of life, while 
Hosny (1987) reported that, in Lake Manzallah O. niloticus 
has a total length of only 9.0 cm. Oberst et al., (1983) 
stated that the water quality is one of the most important 
variables in genetic studies. 

--~ --~-------



As the classic taxonmic tools can not help in 
differentiation between the different populations within the 
same species, hence, the urgent need for establishing more 
accurate criteria for species identification must be 
emphasized (Wu et al., 1983). 

lwtalion et al. (1976) studied the serum protein of 
Tilapia using polyacrylamide gel electrophoresis and their 
results showed the existence of species-specific markers. 

Thin layer isoelectric focusing was found able to give a 
very 900d separation and producible ~atterns of sarcoplasmic
proteln of different populations wlthin the same species 
(Ukishima et al., 1984 and Ng et a1., 1986). Using this 
technique, the complex genetic constitution can be clearly 
correlated with the species-specific protein profiles 
obtained (Lundstrom, 198] & 1983; Yamada and Suzuki, 1982; 
Ukishima et al., 1984 and Kamel, 19,37). The present study 
aims to the eye lens protein profile of Oreochromis 
niloticus at different ecological sitos and to ahow to What 
extent this fish is present as a pure strain on applying the 
isoelectric focusing technique. 

MATERIAL AND METHODS 

Ten fishes of O. niloticus were collected during April 
and May 1987 from each of Lake Naser, ]\swan region, Cairo 
region, Lake Mariut and Lake Manzallah, regardless of size 
or 8ex (Fig. 1). An additional specimens of a pure strain 
of o. niloticus and a hyprid of male O. aureus X female O. 
niloticus were obtained from Fish Research Center, 
University of Seuz Canal. 

For each fish, both eyes were removed and the eye lens 
was obtained, washed in distilled water for 10 sec. then cut 
with sharp scalpel to obtain the fluid which was dil"Led 1:1 
with distilled water. 

Isoelectric focusing was conducted on an LKB MUltiphore 
II (Model 2117) Using Ampholin PAGplate, pH 3.5-9.5 
polyacrylamide gel (LKB 1804-101). The constant gower was 
set at 25 wand cooling temprature was set at 10 C. The 
anode electrode solution was 1M "3po4 and the cathode 
electrode solution was 1M NaOH. The technique of protein
staining was that given in LKB instruction No. 1804. 

Sample application: 

The eye lens fluids were ap~lied onto the gel using 
sample ap~lication pieces supplled by LKB. The sample 
concentratlon was not measured. After sample application, 
the unit was run for 30 min., after which the application 
pieces Were removed and the isoelectric focusing was 
continued for 90 min. 
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FIG .1
Different locaations of sample cOllection.
 

a, Lake Naser; b. Aswan; c, cairo; d, lake mariut;
 
e. Lake Manzallah: f. rS:"t~lea.
 

33 

--------_.



pH measyrement: 

Aft~r .electrofo9usin~ a strip of the gel of 1 em width 
w~s: C1;t tor mt,a.sur-lng tne pH gradient as has been given by 
N'1 e t: ,'C'l., (10 <16) • -

Th~ pI (isoelectric point id the pH where the &lectric 
mobility is zero). Values were obtained by physical 
measur~ment of the distance from the center of the band to 
thG e.'.1;"-" of t:r..e anode end of the gel. The distance is 
converted to pI by calculations, assuminD linear 
r~lationshlp between the two nearest points br the pH 
gt:adi",::'" . 

RESULTS 

The eye lens prutein pattern of the h¥prid of o. 
niloticus x O. aureus (Fig. 2 A) is character1zed by three 
major bands at the pI 4.20 and 4.60 also by one minor band 
at: 'd!G pI J 075. WillIe the pattern of the pure strain is 
charact.crlzed by the minor band at the pI 4000 (Fig 0 2 B). 

'.i.'l;"" p~·c\.<,;i.n pattern of the pure strain of 0 .. nllot.icu5 
had L~£n takEn as a reference for the patterns of the ~ishes 
from different locations. 

ThE'. pl.ot:". in. patterns of all the flve populations have 1l 
O:ifitSliCC bb:'Ilc1S at the pI 3.50, 4.20, L50, ~.75, 5020, 5.50/ 
GoOD, 1.~U, 7.25, 7.75, C.SO, B.GO, 9.00, 9040, ~.50 owl 
9.60 but feu minor dif[Q~Gncs~ can hn distlnguishGd. 

trL~~. he.nd at pI 5" 15 io' F.LCt"C cl~.Gt· ift 1~_l1e n.rctE~jn pat-t.:.ern 
nr LLG 1.1.::,1":'-"8 fr:oIi1 L"l:)cG !'Ii.tC'.ir (Fir;, :2 C). - 'l'he band. at pI 
1.60 it,: ~·21a':;iv!',ly re,dltt 1m t.b:: pat.bs.T:l"w of 1;;):;0 fished from 
both of Lake NaGer and kswan rcgicn (Fig. 2 C , DJ. Both of 
t:he tlilO lands at the pI 1.3070 snd: 9.60 Bra not very well 
prGsen~ed in the pattern of the fishes from Cairo region 
(Fig. 2 2). On thm other hand, the b&nd at the pI 3.85 Is 
);'Ot"3 (J..h;tl net 111 the pattel:n of the fisllBS from Lake rC,3riut 
than in a~b9r patterns (Figo 2 f). Finally, the band at the 
pI 3. t~C .1,,,, dts:':;inGt in the patt(!rn of t~le fishes from Lake 
~.fill:n:z;~:~L~L. the.", c.;t:bc.r T.'atte:rns (F.l.t,!. Z Gj. 

,,'v' , ',,, •.,~ '··"-ob"'!n ~as choSGl"i because of its purity. It. is 
w,..nGl ·t.; -, ;;c,:;~:~:lc;~; that all the fishes examined in the 
rn:·e321l·:': ;;;:<::~:y h?lC t~he typicC!l ll:or~holC;gicol characters or 00 
ntl:)ti:~~e ad i:~e caud?l fin disti,nctt~81y m~rk0d wit~t e~rk 

ve~t5.~~~ h~t~ .at~~ thE dorsal. tin havj~g ~la~k cr gr~y edge 

;;~~i'~\'itL:m:'}:~~~ .:~~~:~~~~109?~~~i; ;:cr~~~r;';et~y ~2n f~~~ g~~~:~~~~ 
tne p~rlty of Til~pia species necessary for hybridization 
purposes (Ancnimcus, 1967). Therefore, !EF was UB~d to 
examine the purity of the popUlation of o. niloticus in 
Egypt. 
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fJG .2. 
Gdlel'a'; prol,:Hin paLtenlS sE>parated in ~. PII 

gradient J.~-9.5. 
A. Hybid, B. pl1i:e stndll, C. Lake Naser, D. Aswar: regi,nn, 

E. Cairo region, F. L1lK2 Mariut and G. Lake t1anxe.llah. 

The t"€sul t.5 obt,a fned h~re reve;;.led tha ~ or; ty mi"o',· 
C:iff.'erences wan:! ot.G~.v~d L"t\·",,-,cn th8 pattat-ns of t,i1", ,~\!.: 

l'sr:s: r.1:·atC!i~l c:~ t'.L-2' .~~! ~~·.hE;;S (['em d:~t;:~~~C-'EL~+~ ~~r~bi.t.J;~~ ~ ~ 
n:':;;21.ave·r(~, thesd d it f d:~(:nc,~:;[; would appcar \.0 h-a ~n a1t't~fac-~~. 

The protein patterns of the fislles frcQ thz f~~t~ 
differen~: he.bitats are similar to that ofl:he pure ctn~ Lu 
whieh indicate a high degree of genetic silnUa::-it\". AI S(J 

t~·ie~.':H~~ pa't'.:erns diff·2'r t>~;.n that of the hylJr-ide, l.-11~lCh Fi.~--1~· 
indicate that no na~~Jra: ~lyb~idization has been cccurx"arl 

"~c(;ordl.ng to k~vt.~lion E~t, al.. (:'.9:6) t~ach sp£~;i.e.s of 
'l'U.z;pfa has its sp(~cific ::orotein. ~Jkish:bna "t. al. (1984), ;:.;; 
""t. aL (1SC6) t,nd O'MaoJ.laictigh e\:: 0.1. {::9BSj [OUl.'! that :i.~,'" 
was able to identify different populations within the 6a~e 
species. 
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Based on the results of IEF of the eye lens protein for 
the fishes from Lake Naser, Aswan region, Cairo region, Lake 
Mariut and Lake Manzallah, one can state that, Oreochromis 
niloticus in these water masses still at the present time 
has the proper protein characters of the pure strain. 
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