M 398 5 ol elne

LN PR
el VY-V Fe Oloio VFre g ¥ byland )+ 0,93

ot Uy ©ilog 45" 65 bl ol gLl pill G guuS gL es 331 gl ol gty
(Epinephelus stoliczkae, Day 1875) bgtin Jgu; aJ oo 90l 43

EW PYS TIPS 0 IR PNV EALIE NI
Olxl lele el (213 psle 5 63,9553 DRI (55 @ols BuSUEIS > (owlidCums 5 09,5 )

dlie gy oS
Jwol gty dlie bgite Sgj a5 aloygeln (clowdl 13 (60 (slags 3l cilpis lime owyp adlllas oyl 5l

2 el Slag S 63 cilisee clacbile Wl cow Epinephelus stoliczkae ;s by
WAR/NT/VA iedly b IS Jsb Sile L bgiio igtj oS0 (aloygoln anld Yoo gy (alStlojl Lulys )3 5o, VY (b
Gl can )5 b oles by jl e, S YAVDERY/Y S 59 pwSike g yie Blo YA/SEY/Y
(1013 S 9 )85 4s) p5,S7 32 2 p)5 oo VFIZ 9 VTN 5 o dus 0408 08 S S|
Wee WD e 2SS Qle &0 v i) b il ol j5 5 528,518 pgyS papme 3 jay 1) oo & lnale s, Ll

VEo o /Y)Y 15y b

yaadl 5 giual b Hlul (o0S slags 3] paw (6 pSojlul jslateds ¢ yiulojl 955 5 o joy ¥
:J g D kiant 5 o5 Hges o ale o 48l jl (ALP) jblawd I U1 5 (ALT) jl il jsisel oY1 (AST)
parvin.sadeghi@gmail.com U/L s s 0 osyinn pdlio 9 ploul (6 iogid g, 5) ool b baes 351 ol jue im0 ans

o Ay ey 4 boite ) aS) (aloygels )3 (618 slama il lise cnyieS g cp iyt A Olo
(2byd pole 0aSiily s wlidcunj 09,8 3yl : i B ) ; B
el ol oleels by pole 5 g3,y olStils —AVEY/VA )l).awl).'fwl L)""Yl NAAEF/VV-YAAEY - /YA )l).n.»al)f w‘ ul;)‘.wl L bYY
Slaw 3l e (oloy csiSL ) csr VWA RENAWY 2Y/VS 5Blaws 0T YARY /08
Ay Gl 1y ol ime (oylol BMB] g ial33l aali 09,8 4 Coms iliste (slajloas > (a8
2 ol 028 9 VY Sy 9 psw slesi )3 i e 638 w3l 4w o 3y90 13 .(P<0.05)
pesS clale (I3l 4 guly > (0S slam T ool (nl )3 A €l g, 010 ol g gl e
Sl glgieas ) 538 slaml Glge SSjsbar abl lewdly 13 1S slamjl s ]
g 03wl (s clalasme 13 (Sl
csple S Blawd (WIS sl goel (VT jlpail 3 ginel Ll tla0 319 ddeS
oles sl

doddo

g ge lis Wlg5 o a5 039 awmecinsj SMudne | (S o) labase 4 @lio Gi,b I b g b & ygod oV glgl 34,
5 Saaud] 2lou) G basre )3 gyl jlme a5l i jeas 4w (pSiw Sl aoau VT glgl 5 (S 1T A8 anlge o ble b 1y (o5l
5 S5 5 )l Sl by (lS zren (b g it Slb b S SIS pb e papsS] )3 e il 5)lge
Sl C8l 90 4 (ol (i Bl 4 9y9 Gub ) 4T Nsdice Cguome ) 4y (99y9 eV (o re Alaz ) jeesS e I3
oVl | (S plsisar 35 Kol g it Cuols S & (285 2 p9)5 [T sl o oz ol 1o g aBlol 05 alojl il


mailto:parvin.sadeghi@gmail.com

YF oo 0l Jaslows! g Sl vyl Cod guS gsl.ibm{}.?i T ol Ol puas

Syl 4y ol rizman 9 (5 alrondon S5 )3 5 oy s Yl Cupons > 42 o5 Gl 00308 LS amac ] pows

2 el oyl 35 WU s los sl g sl gl Sl )3 38 ol lin 71935 o liale cilisia (slaaigS o 8L
$losi V1 5l (56 sl Olalllae )3 oo (parsuds LB 5 1dl e (dlo ()1 53 (Sgplie Cilises (slopus Lol plul lgicd; 1S
Gr93 sty SRl B s pos I 5 (pone (15 &S 3950 035 5 4o 505 sl Jsbs 53 (g3t (sl 51 I sl s Gl
56laws JSIT g (ALT) 5l auil 5 ginel VT (AST) 5l yhmsl 5 ginal byl 4 g o (60 (sl 5T pintee dlonjl 515 oy )
Bl 4 ol g0 30 a5 01 0929 w8 g BB sla b (5,08 gias g g )0 (el j9boay AST Lo 80 L (ALP)
2o §) g 057 €8l 0 Gl e o 2,5 0 90 AST Sljlgeny 5 ALT @liss gdigo pyow o)l5 5 a8l a3l o] hans
clié b 5 bedaltie Jsl 5 o 03g Jske clié ;5 ALP olls [ 555 oo pmimo 15 (6l prl o solaisl 5 Caslmps 3l
231y S piad dal (sl gl Sl (lod S ik 5dg)am ALP 05108 o slis] (185 (65,] 055 (sl Sl 908 dpsl 48 2 5 Jshes
)8 ezl go 3yl slacus plsisa a8 slaglo 3, 8as 0925 (bl )3 Gizmen LTS o 5B (Ve aizge PH) (L6 Lo
o ob 45 @B sl a8 4ol )3 ol S b Ll iyl (sl (oS sladshs 0950 b by ) Lol ) D7T5,:5 e
Codls Cundg padd )3 (ot Jlj g 0392 030 Y1 Jelge 4y ol (a5 (sl SL5 oy 3l o g3 sl giS18 1 iy o
S S35 | Coogoune plSindgs yasell (sly (slod S jsbor ol blogpy o 0590l 1] diiud 0155 g ge Sojglsased
epaulet _.sec pb g Epinephelus stoliczkae, e pb b bgite Sgu; a0 ploygeln 17155 o a8)5 )15 oolatulsyge
g3 lle 5 4365 ol LT3l (6 e )5 bolio 45 (glalanMo Pl (2iS15 g ol jlinloygele odlgils (slaaisS 51 S, grouper
7095 50 e g sl (DL}l Ll 13 polio cladisS 1 g 00 Bl Sgld 4 Jls Jsbo plos )3 plos (s> slacol o 51T
oo 13 o oo (50 (sl 5T ol (ousy 1390 3 (g3dxte olalllas 4Sill sl pyasly s S s gl 5 alo ol
Gl sl 5w 11 sl 005 B 555 bgiie gt aS) aloysola 4365 55 608 (clop 3l e Lol el o plos] ik
Slog S cilizeo (slackle Sl cov plas gl boiie snj 4 (alojgole slawdly 3 (a1 Slomil St (liee )y
8 ) ) ps90 95 8L o (508 Sl 3l ks Glgly ol 5l plonl (alejl bylpd 13 59, VY (b o el
O > 4 )08 (oo ] g2 aitens e (531 5 Sy 0 15 4 08 Gl G ) g 088 s il (e o Sagl b a8 ol
Sldlae 5155 (G Vb Coluc (izmon 5 S )7l Caous (2905 (B3 5 (o Sl Ggoloyindl o 5 Siloosedd ) 45 g

L g5 9 3190
gt (o5 TAIBERYI S (555 5 yin sl YAISEVIY S Jgo caned V) bgitn (g 450 (salopgels (alef ol gl poiiony
ool 4y 3 0313 amy 4y s Ol (50 jlelisl b oddins lale oV JS5) 1355 o flos sy (e (bl bawgs O
Gla opl (o ) 845 (5SS 005 ik (byd OF (gl (Sl 5 59, VF te 0 (aBLe] Lalps b 6yl g g w05 it
c8lo (KoCra07) pulsy Slog S o0 3l dogsyo sloialojl plosl (sl i S 51,5 4,335 3,50 (41 (39 10y 93 Sliwe 42 9 Cagi 93 4y,
el g Mag S 515 el (LCs0) sb | SuitS clale fyuund Lulo] plool 1 g s o3litasl ZAANY _posls dy by yloll S o 8 15
=pgd slows ¥/F =gl Jlews) 15,5 Ol sls  FaniS clale ao 3 Yo g Ve @ Jolee pgyS 1 jlews dw oS Cod Caomw inle)]
s sSo58 SlnygSTs (Y JS8) 05 8,5 55 5 1mls Sy 5 S5 d e 3 (sl (g5 30 2 )5 e VFIF=p s YT
g ply e 5 lherd cloygiSh (Sl bilay (B b il )3 d2ge bulyd b b ey S5y Jsb 3 )b g0 (e 2
ATAGO Juo o> goww 5o -y o )5 Juo SI0 £/ Jgloxo 508t s MY PH 0l )8 il a3 0 Lod> PPEYVE/+D (554
o D 48T I 4y dbgy e slayeS (6 Se il s WTW 2A Jso Jluzws o pH 3 Thermoworks Juo Jlusos giusle



VFee ¥ o lows Yo 090 vy s 0509 A Wi (398 g gle dloxo

259 YY) Se bl 1M 008 (aysas o3l Gl L jSs cudgibio dse 9 Sligel god 515 ez oo 2 o) S oo Sl aos
(AST, a8’ slaws il s (65503101 yokiaions cstalojl €958 5l g 59y YV 9 VF Y ) o0 loj Alolé po 5 4B )S )15 pg)S" (1550
488> Vo e dy g BAD ooy Jlanl slix] Lo ool JBl Lag b 4 g (sladiges D A 9> diges Ia ale oo 48l ;I ALT, ALP)
Oloj b g a8 o3y JUisl (i o VO B9l (slodlgd @y pyus 285 )15 ppus (gilolin e 48BS )3 59 Ve v 3 b Soud il
o3l b bgiie g aS) ale)geln (o0 (clan T lime Lo b (6)laS5 5,8 lo a)d —As slod b y30,8 10 laey 3T iomiw
sloosls 1 15,5 (5155 (U/L) 12 gy ooy ml o joollio s plosl (pgasl o)y il s ' g (s tegtd s, |
16,1, il 56T rgal b sless s 5 aosls (3Sikie dulio 05 sl 3,0b] (cllad 5ol gty 6 ySojll o 4 bgrye
ST s ol Yo a5 SPSS 38l 15 LS55 s 5l eolital b o itne 6 )lel GOMS] 3935 sy 5(One-Way ANOVA)
Microsoft Office Excel asby ;5 w3l yo 4 bayo slo)bges s awyp (P<0.05) 720 jlueb! adaw ;5 aodly o (s)be]

35 oy 2016

DI Lo Caonnt Syt o 31 55 Lelo (651005 Jomo (5 i) Yo ¢ oME psd GSSU 51 loi —F JSUS

=W
Oliee & 0l (s (alBlofl Ll ys )3 pg)S Sl o bgito (gt aS) alojgala )3 505 sl 3l (s 65031 ) Juol> s
w3l Cliee e 45 (o pgbos ol ALl 1al331 AnL 09, & s il (slajlo 53 Glalesl 958 51 (loj BBl (648 (slamy]
3yl ginel Ukl oo 3 ke oy b <3 VAAEEIVVU /L Jlado b jg, /0 olej 9 Jol Jlows 55 (AST) il giel b5 ylowol



VFe o 0305 haslowl o B3lo eyl Cou 50 W 351 g glanws O i

dw > clill 0,90 Jobo 3 w3l ol (liee (¥ JS) 390 Gialef YV gy 5 pows Jless 4 bgsye &8 0 i YAAEN /YA U/L L
(P<0.05) s> ol gyl gxe (g ylol M sl 69,5 4 Cn Hlos

Yae -

& b € B ol o
E— Yoo d - 2T Dags jlosd

N . A’
5 v c b L 2l O pgs sl
3 a D_I_ d a jE = d d
_i o ] d d Ouals
f—i 1
= .
janry
=
2 o
s \ v ' ™
(39) oolej

3991 53 59) ¥V loje (b )3 maliy ©log S (63 0S5 low duw 53 (AST) 1l 5 ginel Ul o 5 - ghanw =¥ IS0
bytio g & 2l

sl 0351 YV g5 5 pow Jlosi 30 w3l ol Glie st & ol Ui (ALT) jlhimsl gl ¥l w3l e Glonis 4 bgyye ol
28 pgoilon (FALYIOFU/L) 0 s 59, 210 oy g Jgl sloss )3 il pgisel VT w1 (3o 268" izmon (MVEYNAU/L)
SN Sald jlos & S g Consl bl [al38] AL 09,8 &) sl i 2 )3 loj ISl Tl (e 295 0 ol ¥ IS
(P<0.05) 15,3 sanlio (g)ls sme (ko]

Yoo o LM EIITNY
C
A . c Oego s
50" b % B E Opge fes
Ry ¢ iL a
— ¥e ¢ . b a O sals
1 Fe b i[ b ELI;
o, a d
2 d d
] b - a a ‘
= fo
jury
S~ e 4
>
o |
Ve |

A 3 Y VF AR

(as) oolej

Pl 390l 13 39, ¥ lojise (b ;3 pawly ©log,S 65 swiniS Coxi jlow dw 45 (ALT) 1kl i ginel i1 oo 331 glaww -F JSUS
byl (Joh ; 4

S6land G olSIT 5l e aiels a5 ols ylis bgite Sgu; 4 aleygale j0 oS slap sl 6 uSejlail 51 Jol> mls
£Y/VPU/L o WA £F/VVU/L o el Slog,S 60 o0uiS Cov gslacdalé sl cov Jsi; aS) ale,gele o (ALP)



VF+e )LQ{Y&)W\’ 8,9 w;l&@l&bﬂsw uw&ﬁjpgl.cd}.m

Olyee (B JS3) b onalie 55, <10 5 Jsl jleed 55 Olie (2ymeS 5 VY 55,505 pow Jlad )0 Gliee (nytion a5 900,53 VY

(P<0.05) sls las g lo sme (g el s bl o8] aalis 05,5 4 Cod Hloud ds ,o 10 il 0,50 Jobo j0 w5 o]

Yoo o W sl e
A ¢ b °
1 b a ™= Hpgs e
— \6 C b Cc a ==
“h " b a O -
[ Ve b € a —I— B a Py Jlogd
= a d d d d

Oaals

(U/L) 50 d il
> 7

Fe
Fe
Y+
«0 \ ¥ VE "
(92) o)

a hlo H90la 43 59, ¥ lojose (b 43 mawliy ©ilog 5’63 8niS € jlowi duws 43 (ALP) 50l (pd U1 03 351 2 ghans -0 JSU
botho (S5

3 )

Sloosi (liee (o (Slosbey o iaiasneS 5 o yiodk S| (So clgids ol (65l g it g (gt o, SIS S (S5 a5l
Slog)S > clale il blie jd (oS slagy T ol L gols ab ablyyy pawls Slog)S 63 5l glite clalé aw jlos cos bydie
e 5t i > (ol e A8 ST} il o IS ale slasdly 3 (351 e 3 Oleiie I3 eioren 5 el
3y JWd 4 1y ey 55 (oS slag 3] o ol g ond (oS cla Jole 4 W P O ol 318 dles oY Sy reo @gus oo
Al ol Sily g sl 48 Splos] lale (1S sl ] Cllad e 2 il (St SIS g laor VT s (g9, 2 ogite Oliios
Loodiy V1 45 sy Al (i I3 51 (3 (sl oyl Sl 48 €8l 55 s 4 lgicse 25 13 oyl s s & Slodgy
bkl (lives 31 )l jae 4 153905 b 9 13,5 (wryp 9, ¥O g ¥ VO Job 55 o lilgw (Wl cos |, Channa punctatus sl
hSen g Bolo .l ausly ()5 dme yialiEl S 09,5 a4 Cans sl g9 5 loy cusSL jliausly ginel YT g jliaasl S gl
(Mugil cephalus) (s S JiS alo (c0S claps 3l cullsd e p (9, 2,8 0aiiS cov claclale Sl gl oy b T(1120)
ORI L g oline g0 ) sl gisel VT g 36l (ISIT il gisel b leasl slam il s Gl33 alSitlesl Lyl 5
Sygots 3l ol J Sepm iy GRIB! s (635 (5w 3 ploj A (SYsb Bl g 2008 eanldie (59, ) cbale i
05 Gl g4 a3l ok (wyp 2> Sl en pols Simgh @l b 5gb Liegh @l D9 JHES 098 4 Cud (g )blias
ORIl szman oyl Ll )3 Ll 25l s2g (18 e 3 Wl 51 (6 5eS sans (orb Ll 0 S Cosl age st



YF oo 0l Jaslows! g Sl vyl Cod guS gsl.ibm{}.?i T ol Ol puas

lom 3T e [ sl 18 ol (Saiscaml 32 5 (sllis 08 Gl olise (talB 9290 Cumjlrme 13 (S Slilh 30
dgubp gy S bl oy i g MJ clle (ol b gus dl.mpg.)’j Soliae Liolidl by adlllas (ol zols by ol sl 090
oW 1y (gybolize ialS S il & ] P oYl oYL clale Oloj 4 Cuod L‘bp.s)j o Ol B i o S sludam] il g8
5 5|yl ginal @b lwl claws 31 a0 45 05,5 asuie Wi plosl Oreochromis niloticus sl ¢y p 45 (lasdlas ;> [ ams
o055 el oyl e ol asly S 09,5 4 o |y 6yl sime Ll 8] e 0aiiS cos glacdale b jlas b 45 5l yhudl gl Y]
(Clarias _»L[7ly.-Q Jl ,> Abdel-Hamid [ 15,55 lgie 05 55 608 lapa il ad Sl g (e @l gl 5l ol S el
Sged (55505181 ialojl £ay5 3l 505 Yo 5l L ly 68 o 3T liwe 5 313,3 ST 51 il Lo 93 48l o |, gariepinus)
O)Sen g AKDATY 59 (alo (slowsd ;3 3l ausl jgiel VT g jlhauil 5ginal bl )luol (laves 5T l5ee S5 gixe Liul38] oaimd Lis ol
oo denS] 1S cos clale 9 Wl cov (Mugil cephalus) (¢S JiS (alo 1> cuS clags 51 lje asllae 4™ (Y VA)
@ Cond (o slowdl )3 sl Fomal VT g 5l pausl Somal bkl (clags 3l oo a5 sls L g sy aBislejl bl 5
nloyssln 13yl Limgh (sloaidl b adloe pl guls 53,8 85 08 il (50 1y ol e o8 cudls (gl ime ialjl )5S 09,5
ble 55 e > 55 oot Gl ol Y 51 (S, 15 e o (o35 (sln Jgho gl 1 D 3,1 Cibllan L g <)
50> Y5 ) 5 el Slhandl gl sl g 1 (Ko a8 oyl Ll 53 (55501 (liee QI e 3558556l (al3al il
S dl‘z’ﬂﬁ.}ﬂ g alae Gl (g9 » VWA Jo jo o) 5 ol pors adlles L LA e LMJ..‘%Y] s@l s s Lghzsm)'ﬂ o8l
5 3l yias] Fgisal )bl (clags 5l cdld lie (g9, 5 ool 1ST @S 95U b srdaiss (Cyprinus carpio) Jsexe alo 445 alo
Christ-Crain et al, Luwg yuin gla wyp b omwomes [l il oblas jgboas aals 09,5 0 coms jlyaunil Sgial Y]
YU ale 5 sl gyl VT Clale blias (a3l cams oYb sebile )3 pal aws] O3 6 &S 45 amlis 1 2004
ol gy il com pll ol (la Joko 4 ol g 039 A4S o] o 3T ol & 395 0 (Oncorhynchus mykiss) ;oS 55,
29 bbie Ol oyl g9 e Celis A dg1s 3 (605 lam il e (605 (Slacuuglin 1ab ol ©y50 13 250 w5l
& Loy 5T Toaoms 5o, & Y 5l ey 15w yin] Jole bl g nbs Lasl i dbs] Cyguo 13 a0 395 oliue yShs & casl YE B YE b

T35 o 395 (il e

killifish (ale 5 15 w5l &3 21y (05 5 p9rodls coaley 09 (e o pos) i I3l 3B IV Jlo 5 e  Jakim
391 ol LS § 39 glisie andllandyge (slags 3T 51 Sopm 5 I3l 51 G o Sl 6olsl)3 w390 (Fundulus heteroelitus)
3y ol addllas opl 3,5 )5 oolitldyge (cow SIS ply 3 ol (48,5 )18 e (adls e Wlg o (o0 (slaps 3l cullsb oS
015 oo (3558 e 4 Canl (] da g BB S5y L ) oyt ol Dt Gl (Ko Suldg 4 gy bl 5> alo &S
sogas I (Yo\)) ) Kan g firat asllls b oo Ll o 515 55 1y onsl clled o onlSiylol byl )5 ] oyuslsS
byl (lag 3l lise yboline iul;8l Oreochromis niloticus sl o0S clam 3l Sy »2 ($9) 5 o coyw oy 318 i)
03,5 sanlie ale oyl )3 0V 8l 59, 65 51 dw 5Bland W1 g 5100l 5 ginal VT 65l il 5 ginel

S5 4o

4SS aloygole (glawdly )3 Sliand ST g 5l pidl 5 ool (VT (il 5 gl Sl (gl 51015 (s ol g 5l ool gl
Camd ()l Sl Bl (1352 (520 13 (o 5 oy ¥T Ll (21531 L oy Slog S0 0aLiS o (glaclalé Co bgiio gt
1S 3905 03litl _oas (slabamo 5 (539 it Sl ity oS sl ] ) e deyiss 35 o 13 ] dzls Sal 095 @
WIS (oo (s |) ot g8 oM Cipmidg gyt sy b g Al (6068 a3 b )SOUES ol &) o



VF+e )LQ{YB)W\’ 8,90 w;l&@l&bﬂgw uM&,&Ssp,l&Alb.m

S S plos imen sl 015 ol IS plosl (i )3 5 (525505 5 8 oyl g a5 il 350 S 1 IUS g U
Ayl e el sl dlde cleMbl Ll s
D)W 392y 3ol QBN o Bl L5)8 WS 1@8le (40 la
sty a9 len] sl {15+ T S i 0155 ol Setngsy (g o2t B3l g 2008 Mg ot
(¥ ) (oS Sty ey

ol okl (ol ol pale g (93,90b,5 sBil bwg Jbo mlis tCGos [ Jlo pulio

&be

1-Naja GM, Volesky B (2009) Toxicity and Sources of Pb, Cd, Hg, Cr, As, and radionuclides in the
environment. In:Wang LK, Chen JP, Hung YT, Shammas NK (eds) Heavy metals in the environment.
CRC Press LCL, Boca Raton, pp 13-61.

2-Kaneko jj, Ralston NV. Selenium and mercury in pelagic fish in the central north pacific near Hawaii.
Biological of Trace Element Research. 2007; 119(3): 242-254.

3-Subashini P, Manavalaramanujam R, Ramesh M, Geetha N. Changes in selected biomarkers in
freshwater teleost fish, Cyprinus carpio var. communis exposed to sublethal concentrations of
chromium sulphate toxicity. Journal of Environment Science Engineering. 2005; 47(3):65-68.
4-Velma V, Vutukuru SS, Tchounwou PB. Ecotoxicology of hexavalent chromium in freshwater fish: a
critical review. Review on Environmental Health. 2009; 24(2): 129-145.

5-Sadeghi P, Kazerouni F, Savari A, Movahedinia A, Safahieh A, Ajdari D. Application of biomarkers in
Epaulet grouper (Epinephelus stoliczkae) to assess chromium pollution in the Chabahar Bay and Gulf
of Oman. Science of the Total Environment. 2015; 518: 554-56.

6-Hamzeh MA, Shah hosseini M, Naderi Beni A. Effect of fishing vessels on trace metal contamination
in sediments of three harbors along Iranian Oman Sea coast. Environmental Monitoring and
Assessment. 2013; 185:1791-1807.

7-Roy S. Bhattacharya S. Arsenic induced histopathology and synthesis of stress proteins in liver and
kidney of Channapunctatus. Ecotoxicology and Environmental Safety. 2006; 65:218-229.

8-Battis Jr GN. The Enigma of Liver Enzymes: Transferases. Journal of Insurance Medecine. 1988;
20(2): 17-20.

9-Wright PJ, Plummer DT. The use of urinary enzyme measurement to detect renal damage caused
by nephrotoxic compounds. Biochemical Pharmacology. 2005; 1974:12-65.

10-Pratt DS, Kapla MM. Evaluation of liver function In: Braunwald E, Kasper AS, Fauci AL (Eds).
Harrison’s principles of internal medicine, New York McGraw Hill. 2005; 1813-1817.

11-Orisakwe OE, Aaonne O], Chude MA, Obi E, Dioka CE. Subchronic toxicity studies of the aqueous
extract of Boerhavia diffusa leaves. Journal of Health Science. 2003; 49(6):444-447.

12-Van der Oost R, Beyer ], Vermeulen N.P.E. Fish bioaccumulation and biomarkers in environmental
risk assessment: a review. Environmental Toxicology and Pharmacology. 2003; 13:57-149.
13-Mohamed AS, Gad NS, El Desoky MA. Liver Enzyme Activity of Tilapia zillii and Mugil capito
Collected Seasonally from Qarun Lake, Egypt. Fisheries and Aquaculture Journal 2019; 10(1):1-5.

14-Paolo P. First record of the orange-sport the grouper Epinephelus coioides (Perciformes:
Serranidae) in the northern Adriatic Sea. Cybium 2001; 25(3):281-284.



YF oo 0l Jaslows! g Sl vyl Cod guS gsl.ibm{}.?i T ol Ol puas

15-Bombeo Tuburan I, Coniza EB, Rodriguez EM, Agbayani RF. Culture and economics of wild
grouper (Epinephelus coioides) Using three feed types in ponds. Aquaculture. 2001; 201: 229-240.
16-Banaee M, Sureda A, Mirvaghefi AR, Ahmadi K. Effects of diazinon on biochemichal parameters of
blood in blood in ranbow trout (Oncorhynchusmykiss). Pesticide Biochemistry and Physiology. 2011;
99:1-6.

17-Sadeghi P, Savari A, Movahedinia AA, Safahieh A, Ajdari D. Determination the Lethal Concentration
(LCs0) of Potassium Dichromate and Behavioral Responses in Epaulet Grouper (Epinephelus
stoliczkae). Journal of Oceanography. 2014; 17 (9): 1-9. [in Persian].

18-Kavitha C, Malarvizhi A, Kumaran SS, Ramesh M. Toxicological effects of arsenate exposure on
hematological, biochemical and liver transaminases activity in an Indian major carp, Catla catla. Food
and Chemical Toxicology. 2010; 48:2848-2854.

19-Barzegarzadeh Zarandi H., Dabidy Roshan V. Changes in some liver enzymes and blood lipid level
following interval and continuous regular aerobic training in old rats. Journal of Shahrekord
Uuniversity of Medical Sciences. 2012; 14(5): 13-23. [in Persian].

20- Niknimma, M. An introduction to aquatic toxicology. Academic press. Elsevier. 2014: 252P.
21-Singh D, Katiya S, Verma A. Role of copper sulphate on oxidative and metabolic enzymes of
freshwater fish; Channa punctatus. Journal of Environmental and Analytical Toxicology. 2012; 2:121:
1-5.

22-Sadeghi P, Attaran Fariman G, Kaslekheh N. Evaluation the effects of sub-lethal concentrations of
zinc chloride on the activity of liver enzymes in Mugil Cephalus in vitro. Journal of Aquatic Ecology.
2017; 6(4): 123-127. [in Persian].

23-Javed M, Usmani N. An Overview of the Adverse Effects of Heavy Metal Contamination on Fish
Health. Proceedings of the National Academy of Sciences, India Section B: Biological Science. 2019;
89:389-403.

24-Roy S, Bhattacharya Sh. Arsenic-induced histopathology and synthesis of stress proteins in liver
and kidney of Channa punctatus. Ecotoxicology and Environmental Safety. 2006; 65:218-229.
25-Oner M, Atli G, Canli M. Change in serum biochemical parameters of freshwater fish Oreochromis
niloticus following prolonged metal (Ag, Cd, Cr, Cu, Zn) exposure. Environmental Toxicology and
Chemistry. 2008; 27(2): 360-366.

26-Abdel-Hamid NAH. A protective effect of calcium carbonate against arsenic toxicity of the Nile
catfish Clarias gariepinus. Turkish Journal of Fisheries and Aquatic Science. 2009; 9: 191-200
27-Akbary P, Sartipi Yarahmadi S, Jahanbakhshi A. Hematological, hepatic enzymes’ activity and
oxidative stress responses of gray mullet (Mugil cephalus) after sub-acute exposure to copper oxide.
Environmental Science and Pollution Research. 2018; 25: 1800-1808.

28-Atli G, Canli M. Enzymatic responses to metal exposures in a freshwater fish Oreochromis niloticus.
Comparative Biochemistry and Physiology. 2007; 145: 282-287.

29-Sahraei H, Hedayati SA, Marivani A, Rezaei L, Rezaei Kh. Envestaigation changes in common carp
Cyprinus carpio Linnaeus, 1758 muscle tissue and liver enzymes fed with iron and zinc oxide
nanoparticles. Journal of Applied Fisheries Research. 2017; 5(2): 79-96. [in Persian].

30-Christ Crain M, Meier Cpuder ], Staub ], Huber P, Keller U. Changes in liver function correlate with
the improvement of lipid profile after restoration of euthyroidism inpatients with subclinical
hypothyroidism. Experimental and Clinical Sciences: International online Journal for Advances in
Science 2004; 3:1-9.



VF+e )LQ{YB)W\’ 8,90 w;uéﬁlﬁbﬂgw UM"),}S"OQLCMD.&

31-Radghar N. Interpretation of clinical biochemistry. Eil Arman Publications. 2017; 740P. [in
Persian].

32-Jackim E, Hamlin J. M, Sonis S. Effects of metal poisoning on five liver enzymes in the killifish
(Fundulus heteroclitus). Journal of the Fisheries Board of Canada. 1970; 27(2): 383-390.

33-Firat O, Cogun H.Y, Yiizereroglu T.A, Gok G, FiratO, Kargin F, KétemenY. A comparative study on
the effects of a pesticide (cypermethrin) and two metals (copper, lead) to serum biochemistry of Nile
tilapia, Oreochromis niloticus. Fish Physiology and Biochemistry. 2011; 37(3):657-66.



Journal of Fisheries Science and Technology
Special issue on Persian Gulf ecosystem l
Volume 10 Issue 2 Spring 2021
Pages: 131-140

Tarbiat Modares
University

Changes in liver enzyme levels under sub lethal concentrations of
potassium dichromate in Epinephelus stolitzkae, Day 1875, of Oman

Sea
Parvin Sadeghi 1*, Asma Esmaeilzade Ashini?

1. Department of marine biology, Faculty of Marine Sciences, Chabahar Maritime University, Chabahar, Iran

ABSTRACT

ARTICLE TYPE

The aim of this study was to investigate the rate of changes in liver enzymes in
the plasma of Epinephelus stoliczkae under the exposure of different
concentrations of potassium dichromate during 21 days in vitro. 200 pieces of
Epinephelus stoliczkae with average total length 29.6+2.2 cm and average total
weight 389.5+92.4 g were caught from the Oman Sea. Three treatments of 3.6,
7.31 and 14.6 mg/L chromium (three replications and one control) were
selected to sub-lethal toxicity test. The fish were exposed to chromium for 21
days and at 0.5, 1, 7, 14 and 21 days after the start of the experiment to measure
the levels of liver enzymes aspartate aminotransferase (AST), alanine
aminotransferase (ALT) and alkaline Phosphatase (ALP), blood was obtained
from tail stems of fish. The amount of enzymes was measured using photometric
method and values were expressed in U/L. The highest and lowest levels of liver
enzymes in Epinephelus stoliczkae were: aspartate aminotransferase
198.16+6.21-298+10.28, alanine aminotransferase 38+2.56-81+2.19, alkanin
phosphatase 118+4.21- 177+2.7U/L .Over time, the amount of liver enzymes in
different treatments increased compared to the control group and showed a
statistically significant difference (P<0.05). For all three liver enzymes, the
highest amount was recorded in the third treatment and 21 day and the lowest
in the first treatment and time of 0.5 days. In this experiment, liver enzymes
increased in response to an increase of chromium concentration and duration of
exposure, which could be due to damage the liver cells and release of liver
enzymes into the plasma. In general, liver enzymes can be used as biomarkers of
pollution in natural environments.
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