
* 1 ( V * * r ) i l l i B JixJl - (j-JLuiB *l>.n]i - JjLya^.]lj A^iUH Ua.^u IJ 4^(2*11 <i 

ĵ o>,Vl js-A\ o* *>* JJ^T ^ 4 ^ ^ £-* ^ J ^ ' ^ofoJi tjL^ujVi u^4 o^ 

; JjaJl ^P^J l J j j L * J ^ ) j J ' ^ H j ^ ^ u ' * ^ Cy f j J^ *£^ J ^ - ^ i A <U«1 jJi3! &JLA ^ 

Ui^ t j l -lfn"'-^U (ji.ij.il] Ax i i i j l S j %gH D^A 4-J^LLQ CJ-^J j _ cL*-fl^l A^oJiLi ^_i <x^ij.>.a 

OjLc*] O-AJ J iSAlj t { J ^ J J J JJ.JJ U"*1 > i ' -̂3̂ 1 J-a 4&L±=d1 ^_i jJa ^ j^S j -J j j ^ (jJiLiJi J 
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c/, ( * • * * ) ^ ^ - ^ - O*^-^ ^ V ' ^ - AA-"3-^13 M - 4 ^ W*Afc?~ i r> -a* j l < V ^ 

j ^ f i ^ . LLaJi ^^LLLJI j p l c ^ i 0 > ^ cr5! ^ j - ^ ^ J ^ c i ^ 

-UA.I 

iJLa, _3 ^JJAASI J ) CJI j - l iA JJJ£ ]1 (jjijwi JJ-iSj f j J ^ ̂  * ^ J * ! * **-T^-^ ^^>=^ *J^-

tj-Q iJlj^^R^ <*-?_̂  <*-* ( % ^ * ' ^ 0 ) O ^ J . j f " O^5 ( j ^ , jlMlrt / y l i^J^-C- '^pUlJ C i l ^ J 

Ĵ o "\ J-1*^J1 J j ijA-aj ^ l i i . Ju j j j^ i i l l ^l^iY -Uxuilb iJ^A^il J j OS jJadsjJj^Jl ^ ^ w ^ H 

uLili 4 iAJ l a ? j ^ ^ a j J J ! ,^^Jp ^ 4 J J % Y ° J j -Uik l l ^S L > " 5 J J * L^J 3 ^* * j j isUaJl 



. ^JLJLH ^laLJi <3£te ^ 0jit^\ yj) wi j juAJJJ5J1 JJJLA 

ftjftlilb JJJXJI j ' ^ - i ^ L £ — -IJU-OAJIJ jLajj l A J U ^-cj i i i J^joJl 

^iLiwil J3 l i . <> 4LS& (_K ^ i <&& ^UJ t 4 4 ^ ^ ^S-fcjIi 

ĵ̂ a i tJJxxiJ t§ j ja*J -Uo o jjjjt i r i l l i i l Lu j ^U ^ u ijjJaB) ( j l ^c j l l j l l d l i - w 3 j l 

J- lx-o j el0x11 4-iLjsCJ ^ l i S ^Jc-1 Luajl ^ j i u J <_ f^J ( j - ? 4 ^ U^1 ^ J ) ^ ' j ^ ^ J ^ 

^ o 1 ^JJCLAJI O l i A i iLJ l Cli iui L&Lu i - Q \\ ^ {JlcA AaUal l j OPjJ^ c 5 ^ _ > ^ 

D jji^aS ^Lu.^1 y£l J^J ?^1\ J\\ OJSJI < j j j d*** £ l£J J ^ - ^ - ^ j 

, j x Y JJX-G ^JAxliSl Ojc p l i j j i U {JJJOJ Cilia. o j j i jSJ l j S j i i ^ a l l <^Luii!iiJ - i f i t i ( j&0 

d!L<Luil (jl l&Jt (Jx-a l̂LoJl guljul! J & !C.UJ 4-uiljoll ^A^>jlij , LJJAJI J l Ol jJoA^ijSil 
Ij-a : JOx-Jl CjiJs < L U l ^ l A i l ^ L ( ^ J ^ I JJ^ I l ^ j l j l ^ i J^Jaal J J S J o j j i j - a l l Q j ^ ^ B ^ ^il.\jl 



A I { r ' " V ) <^&> J - ^ } - C H - ^ I - % ^ » - J J U X J I J hjl*l\ L a ^ j j j U i j ^ ^ j i l ^ j j 

^ *j£j AJJIJ 4_LaiwO - l ie ale- S A J <U&jJjhJ CJUJC- ^^ifr I j L & ^ l < L A 1 J J 1 Csi& cllAJ 

i i i l j o a J i j * ^ f ^ OLoilgJl (>Q J S ^=ulJJ ^ O J 4£>Ul1 J J ^ J ^ J j 4 _ J j d l l a i a v aA^J^ 

_Sj^jeIix j ^ ■ >■» -q A d a t Lc- j j j La£ 

&jjj-^o5 A j l f t j d l j j f l LS-IC-J 4l=>.!Mio]! Ajvi j l l C l i l j j A j l i 1 ^ la j ^J^j (dS_tl l U - ^ J 4-iiLull 

2 ; \ ' - ^ 1 CJ^^U ̂ j-laxJ Lo-fl U lL« l ^ l & U j x i l l a l l ^J L i ^ i u <UCUAJ 4i i l i_Q I j j h c*!U& j l i 

,j>r.\y <j» *U-aLL j CJLOJJIXLI ] ^ ^ j ^ ' <wj.iSji]l - ^ J J L f ^ ft^Jt j j - J l 

j j j i S j ^ i a i . L>O J-iEi!^ ^ 3 LQIA I J J J U L^ajl JJ3J J j A ^ a ^ - o l ! <Ojfi jfaB j j i 

. J U J J ^ I 11A ̂ i ^S^lli l-^J\ i iS j t jU^JN i l x-J CU-=»J A J I ^ <ilj£ jU^=>! 

jj-a^)ili i a . l j l j ^ - j j i ^ * - . all j ^£>JM\ eaiSjall ^ ^^Vnl ^jici ^^c. j j l * J ^ 



*> Y . ( t . . Y ) y^H\ JJ*Jl - ^ U J I dl^Jl - jjUflAJ! j ^jJUJl Ua^j juU 4 JJ *MJ I *'>ftJI 

t j j j l i jJl 4^*U. - L̂ Ju - p j k ] l 4_j£ — j l j ^ l -Jo ^ 

J j i - s ^ J l f J j t > U 4 J U * J Ĵ-ul j M AJUai* ^ 3 ]Jtyu CUJ I A M"*rk all \j]lSL'«J j 1^-Jj.^Jfc CLi\ ; L ^ o 

Jj i l l <jiu^ A £ ^ J (V jJa M " i t t r t V c ^ ^ S V ) j j i £U ^piuli LJj j^ i l l <> VfrJc 

J J S J J £wJl ,^-uU. ^Jb {M jail ^ ^J-kJl S j ^ B J 1 - ^ Lfrlji *J->$-^ C'JIJLW^J ^ L J X ^ i 
< (ALSJ) ^JJJJSVI ^=*J ^ jali ^ <»!? ^gjllll Sj->$ ll jL>.niij nj*ii j J ! 4'q^j.o ^ i <_£ j$-hl l 
^ - k j u j j i l j ^-oLaVl ^C-A11 A J J ^ J = J I <Lpl i ] l uiwadLa Kj5^-\ CJa^o i ClJUill 6 J>$. l l J^-uwi Lot 

' i j J j l l 

4-l_Jj5il j J a l d l pLuaJI j j j £ i l ^ i > ^,T It t—s J J U I I j i l i h J_>^* ^ * J ^ A (Jfrj,*ii j l ^j^AxJi j ^ i 

J j ^ i ^ j ^ V j i l l S^U ^ (ill JLuVU ALLull JI j-cJl ^ALUJ i i l J i£ j 
Jlc-U ĵ UJ^IJ t4_i^ j l i J l j ^_ili.ljul ^oJl 4j,u;r-l ( j j j ^ i l Lid JJAJJ I ■ sw II u_sjjjl L_LlLih j j - ^ 
U^liJi ^jj j£i l ^ i .,.PT]1 ua J J J I LiSLa. j l j£Lm! ^ A_xlijaSll j l . ^ ; K j i t J j^SaicJt 1̂ _j-^ 

• A-ia. Ji l l 4gj u^ll 

CJ1J_)AC- jl_o_>a j l > ~y j • J - A J U I j ^_i-jUllj ^ -JLJJ IJ L>;«LiJl 4 } ■% all k_A-1_̂ if:.'̂ U Aĵ ĵ axS^ 

^^uiLu^l ^Jjuull ^J l AiLJa^l : w j £ i l l 5iLwi 4jfjL-cuJl Ait l l { j J j ^ i l x-oaoJl , ^ 1 ^ crJ-i^wJl 

*(Stromal fibroblast) O^1 c ^ ^ ^ 1 ^ ^ ^ 



tjiakll j (Oreochromis niloticus ) ̂ yil <^H^ ^ L * - J J J ^ ^ j l j * * <JJIIA 
JSJ! SJJAJyiU^LJ 4*uMt o*£li j(Oreochromis aureus) <JJUA1| 

^Ajj^xJl J -̂SXft < J J j g <i-% I - Aj jV^.Ml ^ 7- ̂  ' si <i ti J J ^ - r ^ r*_r*^ t ^ -V?^ J^JUtJl 

^^JaUi i>a A i i o ^ 1 1 ^ jJ i i l l ^ J k l i l l c > 4JJ& 4 O > JJc J & 4 - J j . i l l S^A C u ^ J 

J £ A £ ^ fi j j i J l (JvLi. ti lJJlj i j £ j t B j j p u ^JJS 4 n->g ti l i l L a j j ^ ! ^ ' ^ r c ^ * Y A j ^ L a i s J l 

^ 1 1 1 4_Lu* j f a -u i p J ^ J J ^ P ^ - j £ ^ 

(JojUual! <JJ-J- ^gjuUiJl TciJaill L W . ^ , \ ! ' r ' 1 " > ^ 4 - l *d l J ^ - ^ 4-*J J.l5l J>M C i l j U o £j 

t4jj»,nT> il j ^juAUji _>hs 

<i v Y : \ ÂiiU JalJl i l u ^ jjSill: CJI£U 4.>J1>11 AOUJI ^l gjtull a j^bl J j 
^f l ( ^ VY O ) UL^Si W ^ > * i * J*^» U i u 1 ,Y * 0 ^LaoJ ! (_5iaLSl i i U ^ 

^ ui 1 yi ^ i i i l ! ^ ial j l i 4—lU ^ j j S i U t ^ J ^ J - ^a i J j l i i l j u J i c J j J J l | j l £ j 

# i i j A £ ( J > h - ^ C J U ^ 1 j -u-j A ^ Y 

jji_B>ia ^ - " ^ t j ^ LoA^J l i i ja^ijJi JLLU <Us^ j l - C^UUJ ' ^ I j j ^ j L u ^ J l ^ M i l l ( j x <JS <jUx ^ is 

^ jlJbq ^ ^ J f J I»Jmjl &j^jJJ^ (Ja-tajj ^ ^ r ^ J ^ jfr*-* L^* 

tjh i3-* ^ " L W r J ^ J ^ c j i> G ̂  J 0-!y^J ^ ^ V l ^ iilUuj.il t > ^ jUaSt j j l rcj l l l i l l <"mt La£ 

a-a V ^ J l A-S T [jjU ^ - j i j^iJ ^ L u i r J I Inl j l i f j ^ i j j J ^ ^ l \ <n IJJ A-S V 

i i & A i r>j j 1 Y l - f \ » ") ^ j jLuirJ l 0 . h i ill ^ o ( j £ <JjL.n- \ ^ L 5 ^ ' c s ^ J ( r " ^ ^ ^ " ^ dj^* 

,ajLiiY Y - 1 t j * (JjJa ^J& 4 i> i j ] \ Y l 1 
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H T (T • • X ) liilljJI JJ»J1 - (j^SuAi \\yn\\ - JLjLua*31j 4JJL*]| L L ^ J J O U A±J*O*)\ ^ y l l 

^LuiaJI .̂ jlaLl̂ j {Oreochromis niloticus) <J±& u^ 1* o^ ^jtjjMl <>H-JI J*tJJ 
.^.ujiJt >̂wx4 i j ^ - t t j JSJI e j ^ ^3 {Oreochromis aureus) 

.4_iJjxJi j»^irt 4-i j j f i /i-s j - 4JJA3£LJI ̂ /i — ĵU-eaxil j j l ^ j l l a j lx l <j-ajiit .ifl-XjJl 

^ HA -Uxu JJLO J^-W (j>a ojpiill Jl^a. i iUj j-4i j>f i l l iilL«ujiVl [jA Alic T£ o j ,-jLuisJl 
.AjjfcJaxJl j AjJitl l Cjlii-ail ^ l$ iu C j l i i l l kV i lull J-J lillJlj ^ 1 1 J ^ M - O J$£ ^ l a . 
<k-atf l £ l > J ^ 1 ( j-Ji 4 - / i l . ^ l <M* Ci l i CAClIkl idUA Ji J l 4-uiljJl Ot^ i i l j 

Y \ ^ ^ ̂  - ^ ^ U£?J I p - ^ Cjlii-^a Y ( j * 0 _Y (jJJ Cia.jt j 3 4 \i 71 $ j ! I^LUJYI J (j-iljuoJl 

^ I J J ^ I OXJ JJ-XJ yylll JIJU.^11 J^a i ul gjti jJ ^jjfrial US . ̂ £.i ftjjao ^a ^Uu^Jl 



* A . 

^JalJj t t5 iul! ^JalJ t^pJaill ^JJfalt c^JlUll ^JJAAS! J i * cilLo^Vl 

i l ' ^ j l j j 4illk-dl tdLu-iU <Aj$\ Jijl^i\ e-li CJ^OX* j l gptiiil t 'w.^ j j yij 
%V\ ,1 i > \&4 C ^ j l j j ^j l i i iaUnli AJJ^I IU AJjlSJb %AA^ J i %V£r£ <> 

iSLj^i j > i I*JUJJ» ̂  ̂  ^**-Vu k j&Aj %ar,r ^ t ° / ^ j ^ i jjStviri 
<Jj < % ^ ^ ° J\ o/oV^,! o Qu ̂ l i l c j cfi^u* £^j\J J&j ( ikaluJl k j ^ i l l ) 
^j l i t5lUju»V' £ l j i i JJJ ^ U ^ . l ^ J CJIJ J ^ cbaJl J e eli l ! u ^ ^ (j j j j i l l 

• O j ^^V^ £* ^~^^ cs '̂ U^J V A ^ J Quite. 
^ . ) O. niloticUS , <^A^ cjr*4^ h*J* (* ? M J ^ 6* t s ^ ' * j * ^ J* 

i3 j j^ ^>^J 7%J^J' dia-Jsjlj m j^frS* 4JL)IJ OAA! tiljliLa pi j jlui] ^ ^ aju £ ^Vl ^^^^ 
^JL-^JJ 4_JLUJJ ̂ . J ^ i » . (^LiiJl ^ k J J i (3-M! U J J U (P< 0.01) AJJ^MJ ^ ^ o l j 
(Jj_>a5\ L-^I I^A C 5£-^l l l [jjjrh J-^x-oj C-ii-aiSxll ( j j _ j i i 4JJUU11J Lai 5 (* AiajliJal! 4_jjrfcj!l ) 

, AjjL îa.1 i l ^ J Cili JJ& 

Oj j l l (^ "̂L-oa-J ^IVJ OlJ j j j S c*!liA j l £ i AjiJl aUJl \jjS\lujy ^iia'Alj 

file:///jjS/lujy


( s l l j ^ j l i j S ^ y i - fAjuilixJi) 4JS-GJU!1 S J J J J C j j a _ J ^ jS j -aJ l (JAX-CJI -, \ i lLxj j^| l (jJbl yd ***& 

j i i x j C l ip . ^CjJjLHi.tJI ( jJa lJ l (£lLo*iil j j i lil^jaUAJl u ^ ^ J J d ^ (_£j^ i l l aAin'^l (J^a^c! 

t l l i - x t i ^ l i A j j l I ■nflll _^ jL j j i . L-AJJUUJ ^ - ^ J * ( j i ^SLuajai t_li i-oJ La afcl <_>b >oSt l i fc 

j & i ^ J J S ^jJalJ i 4 ^ ^ O u l S j % * V p r J l ^ j ^ l l i $J A J L U ^ I 4 J ^ J O k o j 

, < J 4 J L ^ £ U ^ W g \ j & \ 

Sc. fJ&J A i j j l j j_yuSi5! JaSLuuJj c J u L c j l l j ( J j i l L { J S l j j ^ L J l ?T.liin < j * W^j3 f j d ) <• 

i f u i j j ^ l c l CJjlS jSa A i t i - o l l <Jjuac-V'j c-Uia&Vl ^ L J J J S J A I I & U . i ^ < ^ i ! l j U l 

y^jjiin o^jAjjfi\ j i d 1 cs^ 1 t j ^ 1 ^ ^ t ^ JOC-U^JI L?j-*J'i CJ:I U S 

pLjacV* LS^ ^ U A I J I LpliJl J-lfi ^ SJ^JJJ L T ^ J * £ ^ J J L)^^) J " A^jJ^^j'i'-'iA 

.CJUJJPVI 

JA ^jjKjjjil^ii t j j j iSj^i ô  ^ j ^ . i j * - * !^ olj jxJJ ^UJULJOJI JW^- ' *\J$\ ^ J 



Y ^ o (x , . X) iJl i l l .Mall . <_J*JUJI M>^i - ^lua*3ij-UiUJl La^u i l -U^A* I f -OxJt 

-̂ju-aj Cî Ji fJIA ̂ j ^ j i j .^U^V-j W ^ 1 j i i i ^ o ĵ <^ îi*s Ciiiiui) iiiLuit 

Aj l i i ia l l ( j l - l p l l tj-c p_j j l l life ^ J j ,?-Vju^cLkli'^jtJaJ £>A f^yA£j. i j l < j d j j j £ l j^T) ^ j j c J i c U l l 

Asu (J-a* (JA l ° ' ^ J J c 5 ^ *Uxi> ( ^ { ^ - ^ P - S ^ ' j ^LuuCJJI ft JJ-3LJ j j -a AJ ( J ^ m'i J jS j - & 

?cj ' j i l l C i i u J a j t j _^U*'I J i l l <j2k-d Jj-iaJl p j±h fjgj i^-i-a c J ^ clh^ <—«^-^V^J ■'bUjjll 4 - > j ' 

/i^j^Jl p^aJ AjLill AikuJl J j ^ j l \ j Ajj*-ail ujbjSlI J iU ! ^ i AaLb^fU 



TTY (T • . T) CiJUii J^LI I - ^ J t u i i l ^ l u l l ~ JJLI&AJIJ i u U J ! L A J J J J J I I 4jj^.<Ut 3 U A\ 

JyL^-cJl _j j L a J l ^jJjtA (j-ajSli 1g«<tl 

^yj j j . i nil ^ A Y . t_J ^ ( ^a 

( j iV I ^Uac ( j ^ i ^q JJJ_>^ ( j c _>«JI u£**-* fJ ^ysb. Y • * V Y * • * 

j-oC <JSl 3J j lU l ( j l^ iaVl t-_jUa .̂ i J US C i l j ^ £ J j l ^A p j i t t li$J J-̂ C- ( j - ^ ' J ^ J J 

<ULcG ^ jc . £ C J U S ( J j i S j l c b j w - ^ ^ ^ f J ( iu -oua ( J j l Joe- ( J j J b l l j ^Hia-il O i J * J j tA i j ^a l l 

^ ILOJUJV ( J ^ l i U J^x -a <_Uttjl (-jLuOw i J L Q S .Jut?. (JSJ ^ t i J l ( j i c l ( j i l L^^JJ < j i l l A iJ-n l l 

(jj^L <j& Jialill i j ^ j * j ŷic- ^J^J ^j^uJi t j j^^-^' cŝ * - ^ ^ is'^ 'jjjfi ^» 

,.Vi f^fl ( j j i * ^ <Jj]Jl i uu j j l o A£J t ^ J LaS % ° * AjuuiJJ ̂ l a J l (J^ l i lu i^ l J i w 




