[ Downloaded from zanko.muk.ac.ir on 2026-07-04 ]

PY-R0 /1AW oGuG /o6w)S (Sb)y eole alSiily /953 (Sib)y eolc alas

S canlo SO 40 o g 935 (S (BT (595 P gdS 60w (i ) 20X
S o 48 (C. carpio) Jeoxe y9a5 g (H. Molitrix) glo & you8 Cowgd g T
(e B

Tt 103 ST (haaled £ Loy a5 ¢ Ko (bl T Sgiome e B (S ygio O
Ol e it (O S (S5 pske o815 cama Cblgy Dl S o ¢ ol o (51575 (g il -

Ol e s 7 (S o ke oSl ¢ g metils Dligions a8 —Y

AFOMIAVIV ks o5l — DOrhanmansouri@yahoo.com : J.!
o\xt‘bﬁ‘&ﬂo&ui“ﬁcuﬂ&mugﬁjJat,mbf‘w,'h__,um)lwu)tffv

Ol gt (Olws ST (S ke ol dammn Ctldgy lidiond S 0 clamme il L1 ¥

O ) et cOlws S (S ke oSl (bl oAl ¢ pme by i3S (5 il -0

Ol bt (Ols S (S pshe o8l (635 ook 013 ¢t 5 ST kel =5

Ol e Oliws S (S o e ol (6558 5 (ha s Sislas Olays 5 Colgy Sy ke Ll s S Y

Slp e DT 5 0 8 s 4y Gl 5 08 DI b5 ST (sla Lae (S5 JTiOUD § dise
(030315 (o G5 Olgon g cardllan pl 510 )yl 51 igls a5 i 53 05 Sl e Kos 5 ol
s (Hypophthalmichthys molitrix) (sle & ;S G g 5 il (AS casmale LESL 55 e 055 JSS onT (s,
ML o i g 55 OS> (Cyprinus Carpio) (Jsexs 5S

ik o (o5 555 5 Jpeme a5 Al 85 53 4 Gl ale e T Sl o et aalllas ) 1 gw 2 (P9
05 2 0SS0 ey 3L 3 K il ke s b § 515 addllae 3590 Loy 5 smale (S 2T (glacil
Ly odel Cows 4 Sledbl s ol 5 Shimadzu AABBO Juts ol o olaws Lo 5 laesls w5 4 jo AL e
W23 8 5 o 5 4 i 3,50 17 453 SPSS 0 5

5 T Sl 53 e oS D3 Clle Ol e85 o e 45 55 OLE G ol slaesls s a4l
S35 kS T3l 53 (535 5 2 cpendlS & 3 DL B8 53 o b &K bls 0sa3T b Cpmed (sl 035 ey
LT Jls sme oM 06587 55 amale 3L 3 (655 5 S5 e 5 male L 5 (555 038 e (AT 3L 3
p</e0)syls

235 65 55 o o sl w) (K DIk il SSle o 5l LES Gt a1 51 ol s 106 S AR 9 Sy
o Sl oS Sl o3 gy 7S FAO (slas I linl e dom Sl ecslo,85 )5S 5 Jgons 558 485 55 omale L3l 3 (sl o8
Al o 65 93 0l 035

OGS ¢ Ao 0 cp5003lS ( S JT 1Sl S0 319


mailto:borhanmansouri@yahoo.com
https://zanko.muk.ac.ir/article-1-34-en.html

[ Downloaded from zanko.muk.ac.ir on 2026-07-04 ]

Pl B pan 5o SIS sl Sl ME o
5 Lles

3 Cwlaplul lds vib}‘u*éﬁws““
55 Sl EoIT Sldlas 31 ol Js e 4
ol 50l 5 F oo ale Caliis slacil
(lodd sl b oale LS 5 amenle 5L 5 candlas
sl 5 0Ll (gl (ST s eslital amaale L 1
OB WS oslizal (gl pastli g 5,05 0di) Sl g 4o
e s 4 AST S8l s Wil Ol Lo s
W ol 155 Joe 5 oS U YL
S e D5 o Ol gl (S oL
AL o 2l glacil plew

5 0l 5 ol Sllles 5 Slades 04STU
S PN I TS PEC VP
ol 4§ Sy g b ale gla aL s al —
353 JSS (33l cp 5,8 Olje 01, Ken 5 Turan
Merlangius merlangus sl 45 ¥ amals 53 1,
-4 |y ol L ,> 4> Engraulis encrasicholus s
VaradtVAR LPRVATY IRVAY SRRVIT & S P
NS 05 530 55 S YOIRAF 551 YA YA
Ol O an 5 Kuznetsova cpoeas . diles S
Rutilus s ale Gy 5 iioT cammale 5 15 <)
o JSL -l ,s s Perca fluviatis L.  rutilus
2 0558 VimYAY AN OFYA o (3
O 5 55l b 31 les S 518 e S
JUS ()5S oale 458 aw ammnle 53 1 p5ueslS Ol oo
GNP CS S o sbos el 0o Lde
Psites S NS 05 5308 5,858 1V 501N

g Ol (s 2 (A adllas pl 53 opl sl

3 35 oIS AT Gy cpadlS o

.

4000

-ou\_\iYT Cy RN \Aa-\...i‘y-" ‘gs'iij,}j;‘ )ld; J‘
g o e 4 JBoE 5w LB gl
LSl 5 DLS 5 il 42 LB b sloeny YT
5l o e Laome 53 oS Bl e S DI
ST oo Sls e (S5 5 @M 0 53 2
0T Jor 4 Slidows 4 a5 L. IS W
4 @l Gt ST s DI pslie o ais
ii.:’qucw (O cfx.ablfco}:q- S Lgf.p\.i.c
Syder by S s

T Gt ST 4 jole ol 5l odn 5555
33 el sl S Al L gapl Sl Lly
T s ekd (ST 051 0355 5 DT
c O T
e DN gl 5 55 a e ST (25 L
(5‘]" }:; v.{ )L”.m.: L;Lbc,.}al& DL £5:> cng_')T DL
LK.M&W%}wcwaQYTw\w‘
)\ é}.&‘x‘& )}Jﬂ 4 9 -U)‘b )K)jw Q‘;LQ U’L‘
@jhd&)})))b‘ébﬂ[)-\'gwﬁgé&}b
‘.L_.fv.n obj.n") 69\)) Lgbgifb ‘u\)}-&dﬁ o )
“_.)T g_)j.,an b crléj &51"1'&; aﬁqdj &,’.J” )" e
j‘o)&’;w‘.(V)JﬁjdeeJﬁ-)@bé)bfuupl)b&
L;.i.sr.gmj;cqchsal.aaquc‘g}ﬁuf\)}scb
35038 5 S SRIPI e 4 (255 sl
K D6 el al a5 1 & oLl O 53l
Sals sl 0L T Calibes gite 56 Lsa
535S o i s S5 Ol ) i (Al

2 g 4 bl 5 00y (e o 4 (oen

PY-0 /1WAW Byl /olws)S (b eole sliihils /433l (b)) eolc alas


https://zanko.muk.ac.ir/article-1-34-en.html

[ Downloaded from zanko.muk.ac.ir on 2026-07-04 ]

s)pois play  PA

D35 81 A 5 (it Al ) amale 0 8
Aol Lgline Sl digad dn Gl e 6355 o0
- Cai LHCIO) K 1S sl 5 (HNO3) & 2
Ggad B4 dS Oyseo plas . Ad dal g esleial Yo
Lol (/50) &G s dawl 2 Lot cple 31 g5
b 55 g0 MK ol 53 b o e a5
e o
g o DLl &gai a4 (V) KNSl 2
(Oolid Jloes 4 Odewny Oloj Soka b L g o KT
dalg ool HIA (o ple) by Sl 6,
Ot o b OT b ladiged e ¢
(o So /0 i) s 51 )5 b 5 ol 2] o
oKaws b (5, S a3l sl oyl Sl o b 5o
255 SIS el ol

e 108 S5l il (oS eI (s
e5¥ 35 o eolial Shimadzu AABOD Jue ol
6 @ pan 3ylhkl Gl gl sl (ol S5
L (Merck) sl s,llbal 51 gwy e 5508 5 &
o Sl Cble 5 4h e 4 Voo ppm bl
e G ol 53l ale Caliies (slacsl
il p 8 520555

Chle o Sl g S sy gy Gl g
Clle Ol Calisee ozl s K Sl
One-) & b &S wibsls 05037 51 abe 65 55 o
Sl S5 4 p5Y dd eslinal (Way ANOVA
SPSS LIl o5 3l eslizal b Laesls Lot 5 4525

5 5 g (V§ a5ed)

)};5 C..wj__s:j U':M;“T c.l.:f ‘Q;:AL#A 6&&;3\:)}‘)*4
ysS s (Hypophthalmichthys molitrix) (sle &
S5 G w5 (Cyprinus carpio)  Jsess

12 O9)
OA'" ) GMi e (Easy opl sll o
(Badsb PP V' g Jls 5o r0YSs
S YYF S5 by e e shST A ol L
T Ol g 58 Jled 5k NY Lo T
3o T ol e o ege B L
4 g gd S OV e )5 e o fege
Oladllas 1z (3 ol il (512 T on Sl
o 38,8 Doy o 3OS A ailate 350 55 4
)'l‘_}:é..x,i(b.d\db;ﬁ‘)fjsudbb)’\&)bﬁdﬂ
Sl 5 Jley Gaon Ll iy 425 05
Y Ode a VeSS RS el s 1y eslizal s s
Lyh Seieds Wl Gog b b osls L5 Cela
33 88 ol VU Oopae eluly s sai Ol

el 03 5 adbais
(it T camale (GBI (g)ls paisa 5 oo
055 3 Jsme 055 ba ale sas S sy 5 A8
el (s 55 Sl ealinal b (O A (glo &
& oS 5 ‘S”TC"" S sl 358 e
- Jae oaleT & Sl izl 5 (53lelr
OT b b gl §siind 1 e oisla3T 53 358
(I Jsb (JS I 5,5 5D (6 e ke
AS 5 il cammale (slaSl (05 5 o,k Jsb
Ollas ubul s rass ol S Sy 355 0 plon

Vbadigel plant pdn sl Y sl e S

PY-0 /1R (GG /o6w)5 (Sb)y egle alEkils /9551 (Sibj eolc dlas


https://zanko.muk.ac.ir/article-1-34-en.html

[ Downloaded from zanko.muk.ac.ir on 2026-07-04 ]

2 S Ol e Ol (p S 5 0 YL
05057 b ol o3y gy 5 AT glacil
pyedlS oS sl Ol 68 55 o 4 b K Ll
cotiT 3L )3 gy AST Sl 53 Sas s o
3 JSS e s cammale 3L 53 (55 5 05 S c pm
LT 5ls gan M 65 55 wmale 3L )3 )

P< /b)) s,ls

baisl
cop pedlS R Db bl S

ST gls 5L s T 5 sy (JSS e s S
Ssoe 555 65 53 53 Cngy 5 amale (BT
slo,g  ,sS 5 (Cyprinus  carpio)
-f sladsa> > (Hypophthalmichthys molitrix)
S sl olis aallas o) C’L’ Ll ol &Y

C. carpio and H. molitrix _ab 455 90 o cdl 10 (pSuw Ol 38 cdalé (ESD) (puSilko 2 J9oa

of s N 318
Poodl D PIS o JS 89 oo
C. carpio
0.6£0. 12.5#5. 0.4+0. 28.3+6. 33.218.
Mean 0.4+0.1  0.6x0.3 2 3 2 5 7
H. molitrix
0.7£0. 17.4+8. 0.6x0. 22.7#5. 31.3%9.
Mean 0.6£0.1 0.9%0.1 2 1 3 7 5
®p value species 0.01 0.05 NS NS NS 0.04 NS

%p value for Student’s t test to compare between species; NS = not significant at P > 0.05

C. carpio and H. molitrix sl 455 90 iiaT 8l 30  pfuw O 38 cdalé (£SD) oKl ¥ Jooe

5 O O 318
- Poedl D 2 o G oaT
C. carpio
Mean 05+ 3 08202 04202 16181 0070 266462
H. molitrix
Mean 0.7+0.1 0902 0.60.1 19-5’—’11- (2)-8i0- ) 1.948. 21.617,
%0 value species NS NS NS NS NS 0.01 NS

“p value for Student’s t test to compare between species; NS = not significant at P > 0.05
J.é)b Cg:,.wﬁ_)Qr.;AL» CMT cJS;,cJ:ouéLa L 43% WQ)\}JALTJ oJ.ATCﬂwJa c{b
(p< /0 0) b)\.) S99 6)‘.0T)|.>@&4 oD 4.3; olas 43}? 93 A > Calides LQLACJL O ) Jj.)a—

-@QJJQQQ\}G&}@?J&}:»S.\A:@

PY-0 /1WAW Byl /olws)S (b eole sliihils /433l (b)) eolc alas


https://zanko.muk.ac.ir/article-1-34-en.html

[ Downloaded from zanko.muk.ac.ir on 2026-07-04 ]

sois play W

C. carpio and H. molitrix ak 455 93 dmab cdélb 10  puluw O3 cdalé (ESD) puSilo ¥ 9

a
Poeedl’ O pyS o J< S9) ool
C. carpio
Mean 03102  05:01 OO0 ggrpy D0 9O 244
H. molitrix
410, 12 145, 4+0. 15444, 23.348.
Mean 0.4+0.4 0.7£0.1 (1) 0 1 5 (2) 0 25 93 318
®p value species NS 0 1 0.01 NS NS 0.01 NS
®p value for Student’s t test to compare between species; NS = not significant at P > 0.05
C. carpio and H. molitrix sk 495 95 Cwgs b 58 i D3 Cdale (£SD) (pSle £ Jguar
_ o O 318
g =
Pasedls 9 22 o S &9 Rl
C. carpio
Mean 0.2+0.1 03+ .1 0.2+0.1 75+1.8 0.1+0.1 18.2+52 18.8+3.7
H. molitrix
Mean 0.310.1 0.5+0.1 0.3+0.1 8.6+2.4 0.3+0.1 10.6+2.7 17.716.6
%p value species NS 0.03 NS NS 0.01 0.001 NS

%p value for Student’s t test to compare between species; NS = not significant at P > 0.05

Bl H55 95 Cawgy 9 dmblo (T A (SIS 38 i DI LA 48 ,1aG il 519 6T 0 Jgur

Pgsedls” < 22 0

J S Ry

One- way ANOVA One- way ANOVA One- way ANOVA One- way ANOVA One- way ANOVA One- way

ANOVA One- way ANOVA

F value pvalue F value pvalue Fvalue pvalue Fvalue pvalue Fvalue pvalue Fvalue p
value F value pvalue
. < < < < < <
C.carpio 3.3 0.05 13.7 0.001 7.6 0.001 6.6 0.001 54 0.01 10.8 0.001 241 <0.001
H. < < < < < <
molitrix ' 0001 7 o001 %% o001 4t o001 %% o001 %70 ooy 196 <0001

p significance level, NS= not significant

Ag@l.o\ﬁ)' €5 b oslazul @Lﬁ)'!.x{}y;@ s\ i
33 Olyud & Gl e 555 ¢S Ol e
Aas g Ol STy 55 5l 0T (gla e
J’Oti"“@‘)b@eéo‘}fnafmgw@w

Al i Ol ple 4 Cws T csl

AY oY)

S 4l 9 S
Olsiets Ll g o laen 53 Ko Sljls S5 T
Al Ol g ga S5 5 0Ll (12 (s g
Lg‘Jf .u\.;)‘.) S>3 égij‘}j}:: &‘Jﬁ oj:?d)' BE S

‘k.S’T LSL“M;‘ B C)‘J,lﬁ Cﬁ-’J O‘jy‘ T

PY-0 /1R (GG /o6w)5 (Sb)y egle alEkils /9551 (Sibj eolc dlas


https://zanko.muk.ac.ir/article-1-34-en.html

[ Downloaded from zanko.muk.ac.ir on 2026-07-04 ]

2o Ol eS gy 5 ampale sadL
Olje IS b laxdls 1) S Sl s
Jsa (Cwsy g amale Gl 53 DIl e
5 A5 4 G (Sple il 03y ol
S eSS Chle s s il mS (RAT
Al o e LISL a5 Dl
5 Wong buyg a5 O Slides
sl oLz 55 ol Kes 5 Houserova 5 "ol Kas
Sl & Sl S gy 5L () o Ol &
sSubathra pioeen .Gl 03 28 2] 5 AS

™ Karuppasamy

5 S) e S 5S adllas b ¢
(Mystus vittatus Calsee lalsl Lbwg e Cf’
C3b by e @83 Ol o YL S sl ol
Do wopale 3L 5o @5 Olje o S 5 T
S 5ls O (G ol 1 Jeol s ol w3 S
S5 53 e B ) S DI chle (Sl
5 Iyene 135 65 53 amale S3L 53 (Gl HsS
FAO (slasylblul Sbes o 51 (glo i a8
(S50 500 1T ¥l s /0 i 0 /0 :fﬁ”\;)
S (X Jstr) Sl o3y S (0 5 5 0 85 Sa ¥
ode Yzt 5l 68 55 o) 035 W Sy
S og s kbl by e DI 4 ale (ST
S amale 53 pole ol et 5 oo Olge Jil
Lo A Sl m e gh 53 4R )3 (B pae pae
Comd G il (S ple Gl lab I ammale il
5 65 a bl 6l 035 Sl s3T5 AS
Pl s S Dl e g 5 ol g 5o
g5 B gy sl Gl Lolse s 4 Llg
S amme Ll 5 5 T 5 055 (8L (g T
CLIE 3l o S Gls oy e b 515K

el I AT S3L oS el ls Ol Dl
,;Jﬁ;“c)l;,u@,,;,gug,u\d,ﬂw;\}q,u
5 o Ol 5 SO 515 M sl e ale
B N e UL EETRE SN
Fan b Sk 0us L s 4 Wl e plil ol
0 s st

oy £ 51 L C s O3l b oyl
st K DI e 05T L O Ll s> U
EVC T RGN CO IS Ty
4 il o ol sl 5 ol 05 g Lo b e
02,8 o 13 DT 03352 5m DG 5 ges 5 50
3T Lole o, Gy e O Silg
QW s, e Sl 0 g

sop b b b o, 5 Mansouri
Sl glaphtl 53 LIS B (pe ) pens s S
(oo oble | Capoeta fusca o i OT ol
s il 4 cows T Sl 45T Wsls oli
eIl Olge a4 9 Sl atdls 1) memd Ol o YL
SHes s Majnoni eomes Vs 5 ae o
g Ol o YL S Wsls Ol laadllae b s
S3L 3 e 3 S5 om oS o (Gt
65 55 aomnle 5 Sy glaSL I i naT
23 o Ol Sl ol Vil 03 558 b
b bt alies Gla bl = glaw il 0 S
e &S 55 slgis Karuppasamy das
Bl 5 on AT 53 oS DI pand e il
osie a4 b BT o 5HOT YL g e o
I L8l eyl Sl s 058 g

L thiol groups

PY-0 /1WAW Byl /olws)S (b eole sliihils /433l (b)) eolc alas


https://zanko.muk.ac.ir/article-1-34-en.html

[ Downloaded from zanko.muk.ac.ir on 2026-07-04 ]

)i play WP

53 r;ugﬂ YIF 5 ON SN iS4 by
IS O ol TS Bl E e S AS
3 o Al amale CSL (<l rxﬁ)l{}cj;
VY G CS Sy ol s adkte oy 50
035 05 23 e S ke F 5 0 GIYA s F
.(M):Jf u&)\;di..b-

andllan 48 8 &y g Sliiond dglin 5 (g
(Oladss pl aen j3 S dad- s Ol o
Al T 5 A4S 50 Gl mend g Ol o Al
D3l > pard S S S 0 B 5 s
e L LB P PREY SR
dwéta,a;um@,\f@w;\}:‘suﬂqu,
oS b bl clacsl 5 Ko Sl L ey o
sl e

S18y8 9 K

b 9> 5 S8 ol S G o) 0 i 5
WS e G2 5 S b3S 8 0] 0!
(g tils Dlidond 408 O e Gl (nl (rioees
ch o) OkesS (Sapopske oK
Al e (VF/YTVY

References

Loawslae jo Cab pll ) ¢l on g 565 55 Ol
oS Sl BT 5 U8 Osman s slaily
YD) U a3 35

Sl 53 S D5l mad (ganlllan 3550 5
5 Olgr 3 @b Slidss LT 5 el Calzes
Prabhu & g 0l 5 4 .ol 0k plal 01 ) Lo st
5055 S Ol Ol,%as 4 Dass Batvari
88 93 wmale 5 T S Gl s 1) s,
Carangoidel malabaricus, Belone ) L
p3en38 o Sile b 5 W5 S o c(Stronglurus
/0 i S ) emale 5 BT (ST sl o
R RS RIANTYA :p; Slp /0¥ 5 0/0
Sl pf 53 cf&:‘ VY RYA R TS
7 les S

Ol a0 c()\)l.(.ua 5 Sekar ‘_;J.<J”.> R ES R
5 oAl ST L 5o 1) sy 5 e S cpseedlS
S(aj.:ulf {5 IVAR IV W AYSVA | QUSSP R P
2GS FY sV A 5es S 6l T A8
abie )3 Al 5 055 0S5 53 p S e e
53 0Kes 5 Lok e Mtles S 51 E
5 il WS Gl s S Ol (e
5> J=lsw 5 (Liza aurata) JuS b aale

1. Rand GM. Fundamentals of aquatic toxicology. Ecological Services Inc, 1995;2:1125.
AE) s 8 5l eslinel b T Gladshns Sl pseasls 5 osa 5 pm Glalg ol ) (o2 0 s p oLail Y
1WOlto FF Ol AYAZ (o) Los u’.a.l.c anldliad (C)‘Jb u-l> S9y p ks bt S ge b Jlad U"Jf Silw b

ACAR

bl 558 5l 65 aw 3 (Cr, Zn, Cu, Pb, Cd) K Sl pislie o5l ¢ oslihe ¢ iy (ool ¥

NFF VPR Olois FOl- VA ( S5l 5 iash o )5,

PY-0 /1R (GG /o6w)5 (Sb)y egle alEkils /9551 (Sibj eolc dlas


https://zanko.muk.ac.ir/article-1-34-en.html

[ Downloaded from zanko.muk.ac.ir on 2026-07-04 ]

pp O ) @anl

2 b bl s (Mugil auratus) Sb JUS™ gale e 3l s o8 I a0 L 0350w of iy el F
NN O io F Ol AYAYO) | OIS e dloes 5 (G 5 oy 0 e Ikl Jsb) égij:,a‘}:: Slesin
5. Kucuksezgin F, Altay O, Uluturhan E, Kontas. A Trace metal and organoclorin residue

levels in Red mullet (Mullus barbatus) from the eastern Aregean, Turkey. Water Res, 2001;
35: 2327-2332.

6. Turan C, Dural M, Oksuz. A Levels of heavy metals in some commercial fish species
captured from the Black Sea and Mediterranean coast of Turkey. Bull Environ Contamin
Toxicol. 2009; 82:601-60.

7. Kuznetova Al, Zarubina OV, Leonova GA. Comparison of Zn, Cu, Pb, Ni, Cr, Sn, Mo
concentration in tissues of fish (Roach and perch) from lake Baikal and Bratsk reservoir,
Russia. Environ Geochem Health. 2002; 24: 205-213.

JLKc)xf&E)JLAGAbj‘M;M@MJl{).ﬁgjwjrﬁ:lf@qﬁQ‘k.jw&jcd{&jjﬂéﬁatéjli*i./\
SV i F Ol OFA OO ade dons NTAD-AS Lo s otf,fc,uo,-},);,} GLs ol i o
A0

9. Majnoni F, Mansouri B, Rezaei MR, Hamidian AH .Contaminations of metals in tissues of
Common crap, Cyprinus carpio and Silver crap, Hypophthalmichthys molitrix from Zarivar
wetland, western Iran. Arch Polish Fish. 2013; 21: 11-18.

10. Baramaki R, Ebrahimpour M, Mansouri B, Rezaei MR, Babaei H. Contamination of
metals in tissues of Ctenopharyngodon idella and Perca fluviatilis, from Anzali Wetland,
Iran. Bull Environ Contamin Toxicol. 2012; 89:831-835.

11. Nowrouzi M, Mansouri B, Hamidian A.H, Zarei I, Mansouri A. Metal contents in tissues
of two fish species from Qeshm Island, Iran. Bull Environ Contamin Toxicol. 2012; 89: 1004-
1008.

12. Hedayati A, Safahieh A. Detection of mercury chloride acute toxicity in Yellowfin Sea
bream (Acanthopagrus latus). World J Fish Mari Sci. 2010; 2: 86-92.

13. Mondon JA, Duda S, Nowak BF. Histological, growth and 7-ethoxyresorufin O-
deethylase (EROD) activity responses of greenback flounder Rhombosolea tapirina to
contaminated marine sediment and diet. Aquat Toxicol. 2001; 54: 231-247.

14. Mansouri B, Baramaki R, Pourkhabbaz A, Zareh M, Hamidian A.H. Bioaccumulation and
depuration of copper in the kidney and liver of freshwater fish Capoeta fusca. Iran J Toxicol.
2013; 7: 808-814.

15. Hamer DH. Metallothionein. Ann. Review. Biochem. 1986; 913: 51-55.

16. Wimmer U, Wang Y, Georgiev O, Schaffner W. Two major branches of anti-cadmium
defense in the mouse: MTF-1/metallothionein and glutathione. Nucleic Acids Res. 2005; 33:
5715-5727.

17. Koca S, Koca YB, Yildiz S, Gurcu B. Genotoxic and histopathological effects of water
pollution on two fish species, Barbus capito pectoralis and Chondrostoma nasus in the Biylk
Menderes River, Turkey. Biol Trace Elem Res. 2008; 122: 276-291.

18. Oliveira-Filho EC, Muniz DHF, Ferreira MFN. Cesar Koppe Grisolia evaluation of acute
toxicity, cytotoxicity and genotoxicity of a nickel mining waste to Oreochromis niloticus.
Bull Environ Contamin Toxicol. 2010; doi 10.1007/s00128-010-0118-6.

19. Mansouri B, Pourkhbbaz A, Babaei H, Farhangfar H. Experimental studies on
concentration and depuration of cobalt in the selected organs of fresh water fish Capoeta
fusca. World J Fish Mari Sci. 2011; 3:387-392.

PY-0 /1WAW Byl /olws)S (b eole sliihils /433l (b)) eolc alas


https://zanko.muk.ac.ir/article-1-34-en.html

[ Downloaded from zanko.muk.ac.ir on 2026-07-04 ]

S)pais olay  WIE

20. Karuppasamy R. Evaluation of Hg concentration in the tissue of fish Channa punctatus
(Bloch.) in relation to short and long-term exposure to phenylmercuric acetate. J Plat Jubilee
AU. 2004; 40 :197-204.

21.Wong CK, Wong PPK, Ch LM. Heavy metal concentrations in marine fishes collected
from fish culture sites in Hong Kong. Arch Environ Contamin Toxicol. 2001; 40: 60-609.

22. Houserova P, Kuban V, Spurny P, Habarta P. Determination of total mercury and mercury
species in fish and aquatic ecosystems of Moravian rivers. Veteri Med. 2006; 3: 101-110.

23. Subathra S, Karuppasam R. Bioaccumulation and depuration pattern of copper in different
tissues of Mystus vittatus, related to various size groups. Arch Environ Contamin Toxicol.
2008; 54: 236-244.

Liza ) Jus Al slgnl 5> 5 9 Jgr’ (O u.ii""’ Ol i C:J e Al G’L‘;K CL.»A (o b cu2(= ol -Y¥
FO-VA :Olvie ) Sl IYAF (S e dloes (55 L ys o Jolsm (aurata

25- Vinodhini R, Narayana M. Effect of heavy metals on the level of vitamin E, total lipid and
glycogen reserves in the liver of common carp (Cyprinus carpio L.). Mj Intr J Sci Technol.
2008; 2: 391-399.

26- Prabhu Dass Batvari B, Kamala-Kannan S, Shanthi K, Krishnamoorthy R , Jae Lee K,
Jayaprakash M. Heavy metals in two fish species (Carangoidel malabaricus and Belone
stronglurus) from Pulicat Lake, North of Chennai, Southeast Coast of India. Environ Monit
Assess. 2008; 145: 167-175.

27- Sekar CK, Chary NS, Kamala TC, Raj DSS, Rao AS. Fractionation studies and
bioaccumulation of sediment-bound heavy metals in Kolleru Lake by edible fish. Environ
Inter. 2003; 29: 1001-1008.

ol st g 5oy si la gale (ST 3l 55 IS 5 O psealS S Dl y3lie (6,8 6510 g ()b s —YA
FOFY 1Sl ¥ Ol OYAF O S S ke olils oo alone AYAY L 5

PY-0 /1R (GG /o6w)5 (Sb)y egle alEkils /9551 (Sibj eolc dlas


https://zanko.muk.ac.ir/article-1-34-en.html

[ Downloaded from zanko.muk.ac.ir on 2026-07-04 ]

wo ... O ) @and

Bioaccumulation of Pb, Cd, Zn, and Cu in the muscle, gill, liver, and skin of
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ABSTRACT

Background: Contamination of aquatic ecosystems (e.g. lakes, rivers, streams, etc.) with
metals has been receiving increased worldwide attention due to their harmful effects on
human health and other organisms in the environment. Therefore, the aims of this study was
investigation of Pb, Cd, Zn, and Cu bioaccumulation in the muscle, liver, gill, and skin of
common carp (C. carpio) and silver carp (H. molitrix) in Gheshlagh Dam in Sanandaj City.
Materials and Methods: The study was cross- sectional. A total of 30 fish individuals
belonging to of common carp and silver carp were analyzed for Cd, Pb, Cr, Cu, Ni, Zn, and
Fe in the edible muscle, gill, liver, and skin organs, metal concentrations in the organs were
given as pg g wet weight. Metal concentrations were assayed using Shimadzu AA 6600
atomic absorption spectrophotometer. The data was analyzed using SPSS software (version
16; SPSS, Chicago, IL).

Results: The results of this study showed that the highest and lowest metal concentrations
were in gill and skin respectively. Moreover, the results of one-way ANOVA in two species
showed that the difference was significant in Cd, Pb and Zn in the liver; Zn in the gill; Pb, Cr,
and Zn in the muscle; and Pb, Ni, and Zn in the muscle of both species (p < 0.05).
Conclusion: The results of this study showed that the metal concentrations (exception Pb in
H. molitrix) in muscle of common carp (C. carpio) and silver carp was lower than FAO
standard, that these two fish species are health.
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