
r=> .{ T . * t ) £j1 J\ J*Jl - <>li]| I U . H _ J J U A J I J dUu&l t ^ j J j ^ J ij^uxiJl <2a^3l 

Tcr**^ L>**O* r*W tT<il\ (3JJ t j i * -^ ^Uafr i 1 ^ d u c^ 
. j—a-a ' AjjoaJl j L U U b l i L w V I vli^aj 4jba^ 4 JJL-Q-OJ'J j l x J l f j l *J ^ J A I I ^ - ^ -^ 

— ij^JJ^J' <a—o ^J_j^i I^« * — fjfl"'Wj ^l-li-M |jrttill (J-ol^'J ^JjOsJl *.IOAJSJI **Ji -Y 

4̂ > . .-M ̂  <iJaj-a d l j j i j JjJ-ij^^J U J J ^ ^ j i a - J ^Lc*J ^ MjJ i £JJJM tlia-Jaji - ^ 

L-aji . ^ i ^ 1 j ^ ^jV^1 j j-^>° J^A" v> J^ ^ ^ ^ * , ^ ^ J** jy-^j u^ 

Lcî  _ JJJ^ s J^-J ^J <J& i i i l j i ' JJJJ^>JI * J J ^ »ilLa-J ̂  bile J£ .u£Jb jjJiJJla 

IAI JJ « j ^ 2 ^jj-lSi1 j^i l i jiS fHJJ' j 3-J1£]1 O'JJJJ^JI Lil ^ j j j l i OJ;.%JJ i i j l l * 

i*IuJ ^XJU^ iXJbfr ^s AJJUIJSJJJI ^JUUI I ^ b U1 , ^ > l t ^ jjjsljp^ 



*Y ,( T . - i ) &\J\ 4 * 3 1 - (>l l3 l - l l ^ J i - , I J . . A J I J j d U - V t U»jljfctfl <*j~°^ Aia^Jl 

j^SiA < i ra-t j f^*t^jj J > » ^ * * i J L J 

I) Y . - Y , n, r t > *Jaili J5U l i lb j i ĴaLSB J e j O U J ^ J J I ^ i CAjJiCUl j 

a 1) J _ ~ a J i i i a J l JolwO * J ^ > - ^ K U aUtlf ^A w u l i l ! j j -> ...^Vl J J & J J J - ia* ; >o l i ± j I 

eJ J-laJ -*^ J"»*J ) ^ k * sJ *3>° &b-* .$■* { j 5 l / * a - * • i • A) ^ j^sL-o^l j^Sj-J *JW,3 
j i «J1 j >_j & j - * ! l iaLiJ ^Jua. t<^Jl>Jl ^ l c Y « • V j X • * Y - * l c ; { £ j j l i u j f c j 

J J J l^ 1 A.\\\,\\\ So\yA\ J l ^ j l c J i j L M I f f J ^ j j < u l i i ] l j , , n \ ' n l l o-iUj 4->jTri Y • • X 

^ « ^ ' - ; ^cVi. . r tHj j - ^ J J ^ J 3̂ "̂  > ^ t i *—lj—tall OLL« J J i j AT-J-* ^ '.m'n La-o i joVx*^: 

.JaLwJj J ^ J ' ^^-J f" _>3 .̂ t. n*j aJj^sJl JaL-aJj ^ . , no^ 



A i .( T « • t ) £JIJJ A*JI - (>liH Jl»-JI - JJUI*11J ISU-SM Lttjljftd *i>*a*3l i ia^ l 

Aj j jaJ iuLu^JI J*1j*JI O * t f ^ JtfM>Lw f r t L M j ^ iSJ-^l JsH^ 

yLUt y k y i -LLU- yS ^ j l ^ J ^ J ^ J 

, * j ^ _ ^ 1 - <^\jjit d j jaJ i 

- *#^JJ* i j * J A>*- <£*^i JjJJi ̂ j*JLf j£>Ji cU»--it_ «duJyi t>ij*l fuui .r 

. *JsJ^ — tjSali — 4J&1j j l l l i j a J l j £ j * * — (j\ j£*Jl 4*u-a i^JjaJ ^ J U — ^j\jtjX%\\ .L.£ „£ 
dj-aj >M * J t t j i A j j i j j ^jiJLjuJjSlI £ lJAJ (jjlaJl UyjaaJl J i b J ^ l JbLl l vdLuJ OJSL. 

I I IJLSJ t^SaJi t>* fJ-J U j V j V X J U lilUuity tfic- JJIUJB * l J » J fJ fJ A^UIIJS AJL«-» t - i j ^ 

4-plj ilg. ̂ L-Sjau y j 4jj .nil ,j-J ^jn V> U -»jl o L ^ J i t*fcS_L*iJ ̂  ^"J^V1 f j ^ ' H ; - * 

JAJJ ^ 1 < j i i .U l ^L^ae-ty ,j4bj J - i . I4-E- <&*-• jSp fut t j i t i i> rftilai.fr -UfU £ * J U ^ t y 

-Lpoji Lĵ LiJi jsb £- ^iiUiii <j>fi« c^uĵ u jjbui j . * j i US ^ I ^ I ipuil cuajb 

. r Jb U ^ U j Ajj-uialll ia . j l j jU^ l l LIJVJUJI uj!Ajil J\ lillj ̂ J , f Jb ^l^oJl LjTSUll ^li i i l l 

. J l j i l J c U j j > £ j V J*J l^^u. 
. ̂ jSll j j i b>iu* AJJJI UUJ bJJJ" CJ^-JOJJIJ *Ji ^-*j^b ( j * JS ^ (jKll Qp j j J l JJAIJ - ° 

( J ) j j ^ a J j i j j fjAjjLuJjSJb OjLk-*ll cilU-uVl ^,-i W>i*-* L*jpblb j j -Sj laJl JSL*J AJtJjl -^ 

1 J ) j j -aJ jS j j ^Ji^LuljSJb 5jjia^*S tilU-^Vl ^-4 Lj^jiii-* U j3L lb 5_jKlt J j * ^ '"■'*'■ -V 

* iTH 1%yi 1_-H=»-JtJ A_* ^Lill^all j j a J j i j j JUAJJIUJJSJI p I j jb 4jiaJt i u bjJiu 1 *j lit 1 n't ^ ( j J ^ ^ 

t j J L - ^ l ^ - j j i l j Ju-iSl ^j—i j i j j t .tf'iljjjlul d ^ j j b - J ^ l ^-ijSV <i ./ilb ft! >*fyl I I * ^^-J 
tJ_j!l tA*Jy\ frbJo&i c-ijUij ^ i j j S ^ b jSSJl *O^J ALJJJJI ^ j j « l l j i b J l j^ t lH L l ,dUu^L# 
fr^j_ui LjjE&Jt t>«^>jf t ^ t i lU^Vi M * - ' uL* ^ fr^Jj .5Jb-V* * ^J W^" l ^ j > ^ _^y 

.>ibJi fuuV» J^J^i *J*jLu J ijj^s tiijis 
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.0 .( T . . i ) y l j i 4*A _ <>&| Jii^H _ J^Lua^Jlj dU«Vl W*>*J#3 **>-**& * ! > * * 

^ C i U j u j j t ^ ^ i V t t 3 ^ *afja3» CJUJJJJ <jbJLu.S y f c <jl*jJI o*Ua>V1 j ^ i 

. *&*Ji\ t> aPfi>s-* J c O.nitoticus ( ^ 1 g r ^ ) * ^ J * ^ iduJ 

4 jViH AJLC t>* ££^1 <JUJ -^j-f v^*-3 LP"^ - ) vSUuty -IJS Cuj I > ^ % l^lc 

^ j j& juaJ CJLAJ j j ] iaLi i ^ i « ± J J J _ H £ J»*JJ ^ ^ j o£&>*?-^ i l lUJ ^> JJSII 

CiL^S^H i y _ b > I t u j j J SJ»Hj M*—* ^ J i j (A ) * -o j *9 -> < -̂> L- f^J^I ( B 

i ^ j l ^ i L ^ (B) M ^ J ^ j l > ^ * * w * 0 J " > </-* uWj^l u ^ V j * 
^ I^JD (B) &+Ji\ *-*j*~ **—i ^ i oi j ^ jSH ^ S j i . jl j JE4J (A) M ^ 

OUJ j3 <alLLii oil£ c&j .( B ) ^U-Vt **>«^ 
^ > ! J v - ethoxyresorufin - O - deethylase ( EROD) 

v - ethoxycoumarin - O - deethylase ( E O C D ) 

Uridine diphosphoglucuronyl - transferase (UDFGT) 
Ji**j CJJIS Sibjli j l J k ^ j (B) idL^St ^ j « - 1 > cS* (A) ^lu-Vi ^ > * ^ ^ i 
tOJ l+i. Cystoslic c i^ j i j Itix^Jte^ J~Ob ^ J i j a J D £,vj i ,n l 
(̂ 1 ^ glutathione - S - transferase ( GST) >»j*» o^ J 3 L>-- U ^ - 3 ^ 
t>» f j**-Jl OjJ t^ic. CU«J t̂ jl-jll j>Jal* ̂ d-sJ3! t>* ^° j**^ * ^ j . oj^>*»-*^ 6* 

CJV>>^1» OUJJJ} iaLii i > j j j ^ > — -Wf" C^SJ ; ^ * J j ^ J J 1 1 CUH ( P U F A S ) 

l ^ U J 0 > - j ( UJAJJS^LLJI ) 3_kll ^ i A31L1I O l ^ j ^ o l a ^ j A ^ ^ j l i l ) ui jUij l l 
. f^1 t> ^ > j » J d U ^ J y^Ul UL-ll JIJAB (> J n U M l ^ J « J lil j 



f T . • i ) Q\J\ UJ*-'1 - JA&\ ,.li>*;l - JJUX*:»J ^U^-Vl b ^ j j j ^ 

T ̂  J A I S \*-> 4 A_iA , T J>*a-« -U*! JUI t ' 4)1 JJJC -Ubx -l*aj <. * Or~^ J - f c i l -*^« 

J2\£\ ^j^ 0--U- -j l j iaJl fi& f - J - f jU l 5JS.T 

t^grtl ^3^J"* bj^jl^ ■ i -\Ajj3j-fAi tUKj' ;jb ^JJJ^J^J I il ;j> ^^J.^j.jfl tbll j^ jLaj3£lp 



! 4 3 ; .( Y . « t ) &\Ji A * 3 1 _ f>li)l J V * M _ JJUX*1IJduJfl l^ j l j^ l<j j»*di i l*-JI 

(Siganus canaliculatus) 

Ci j JJ .Uai Jjtc 

Siganus canaliculatus u W ^ ' <du^fr JSISJH oj j :»<j_p i i i»J J j i s 

Ajl j j .lie c3L&jJy! ^ a . 4 JujLLjl J^jtu (JaJ J-* * ^ jk l l l ^ i AauaaJl Ajuuall Jj^aJj 3 j j j l 

ff ■ nil! <J=Jj^ j - i (jiajJl fW-^' « t*lUjj*V^ Ji lS fuujj-i <ij<bu t (Lm50) »̂«*>W *■ ̂ i 

( j i o ^ jWlti JLJ^JJ JL£&\ » J J J 4JJ! J -OU <jJ ^ ^Jj»Jl £ ^ 1 <j* ̂ ^ <â S»Ull 
V-5 t^l&i (GSI) ^ ^ ^ iUAbl J - U * J A*J * - J J^l J3Li> t > j .JjjJall tfAj 
L ? J * - ^ fUl t fiU3Vl ^ J^JS I A ^ AJUB i iLU j S l j j jS i l ! ^ i A^u ^ i U ^ I 
uj^-aj wiJ l 3LJ J j S-OJJJ J j JujJ <>• 5 Jiill JSLi. fjill ^Uujl tin*. (ja u'i^'uU 
^j^j^usjyi II* jj.iyjauYV j jj£aiu ^ i JJB ^L- Ĵ JSLL. 

<jliJ J JJJJ Aj lLLJ Jl j L V l <^U» ^St 1j.nl> lauJaUll <dUufol -LluUj i iJUuit l tfuT>>ll 

(b .nt> U-bLi (JJ^J ^ U ^ ^ i g j t i j - % o •) iiSuj5U (LmSO)^ '"'i>H ^ = ^ ! 

S j j inr- —̂S 4j_i4JaJl Al mill L*l . t j j inl>ti i l £ j - j L*L(J Ijia'l^ Ay . nU ^ jJSJ (jJS J ^ 3 

(j>i nil j L k s ! *_d ^voLLiJl ±+jj <ij4-£}i I ^ J U J J J J J IJMIW i^Jol i l l <ilL4*oM ( j n j j * 

CJVJLJCIJ CJ.OOl * i - * J^WJ ^»J iiilL*—iV^ >-^-J OJJJ J>J*J 1^-jlCic.j 54j^*iJi 

JjS J & l ^ i^aJj Ŝ>4 JilSSS j L 3L-ajill l^i ^ \ JJJ U-oa. tliauJu J JJJSJ <*tĵ  i ^K 
j - . j J i J u I^JI&JSJ o U j . Jl tdu^-V g?>= l̂̂  t * J -? - ^ 1 ^ ^ ' 5 ^ a i i * ^ J .UAJ*-* 

^ ^ ^ j ^ J l ^ J i J l ^ ( j t? j ■ Jl csL-J H-txUi!3 i J b j j S* l i i J51£J1I J J ^ JU£L-V 
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