[ Downloaded from aqudev.liau.ac.ir on 2025-12-09 ]

[ DOR: 20.1001.1.23223545.1393.8.1.4.0 ]

o \\“\Y‘)l@‘J}\A)w‘r:,udugs)}ﬁéijjaiﬂ

dx 30 Sl [ T S T O pudi Ol g P Sl Jokomo 38 W36
& LS (Huso huso Linnaeus, 1754) ak L8

B (TP 5 slogw Olgis &

" 693l 0313 A pai yu ¢ (631 5o Sliminiile e (" odllan Al uos Mgl ¥ isulos 48l
Ol 1 el 53 ol o 505,8 (253 03 5 oo 0dSiils (0 g3 Slihns 5 p sk o5 oDl 13T oS5 -
VEOVO-WVO sy G 3kinn
WAAS-ANG ey G gkt (Ol €05 €535 SO p sk s s go =Y

APY 1y B3bin Ol el ()55 (gL s (50581 0dSn 5 Y

\yay 6:/\:;/.'2]:.3%@)\5 WYAY o 657 :\;éli):'cwl:

035 L Oboale b o 56 e s eS| g 5 SYUIS 0 55T 55 Clad p plst s o 5L 305 Gt (o
e 345 b 20 53 0 8 Lo FFIPA Jslan ol i I glowe 56 LCs0 Ol joe 1l shate cply ok gy 51+ /VF 0/ VY
Sl Ol (el S sl Ogok) Aals les &5 5 (/A LCso 5+/8 LCsg ¢+/FLCso) (S AiS 03 5dme 5 5o ¥
US55 4 g bl alad S ol YF a5 i (g5l 5 ale anlsB Yol 1S5 o b 8 53 1 S5 e Jles
Sl S oyl 5 a8 s a5 (6,8 5 ST ST (sla sl 53T Ste b 5303 5 plonil a5 Slalllas g
Al 5led U Lajled (oles SYUIS o 5T 5laie ol 48 5 VY CFA OYFsla0ke 55 s b Gallae il ailie ba)l S5 o3
SR Ay 5 Lmbls (6ols gme D 55 oa b asled ooleS o 5T e pyler 5553 s 5 i1 0L (615 sme 3D
Cela YF Ol 55 5 (a5 o2 2a8) LCso Sl +/F (g3l 5los JYUIT o3 5T 0l oo sl g5 «(P<+/00) i sutalie 0 5T
don 53 30 sy ST g o 55T O e (P>0/00) 515 0L s b (513 e C3Bkest| S Sles 55 Dy S 3 Ul
25T Oen o e e ptalesT 0593 555 F plad 53 (P</00) sl 0L (5,13 me 3Bkt dals e b poler 5, 53 5 Lajles
o B gy p5 555 3 55 e VT 55 o 5t (65l 4 Hlas eed g5 5 b 03 /ALC s e 55 56 so > 4S50
03 ek g (2 0t YT e o 25 8w b 5b 4 Ol 5 o 48 315 0L 05 85 T s Ll s 8555
Sl plot S J o 5648731 0L gyl ki o> o b 3T 53 0l O n (o (Sros o e ol 0> 8 g 5T
el im0 SNNF Y 055 L Olale |3 s 56 pasd 4euST 5 e 5 YU 0 5T 5

6 sas > ATy g SNBIS pl i o(Huso huso) (e Jb 1 Goals” Olods”

elahe _iran2001@yahoo.com.(P<) SLs1Ss Slsedes ®


https://dor.isc.ac/dor/20.1001.1.23223545.1393.8.1.4.0
http://aqudev.liau.ac.ir/article-1-62-en.html

[ Downloaded from aqudev.liau.ac.ir on 2025-12-09 ]

[ DOR: 20.1001.1.23223545.1393.8.1.4.0 ]

\“ﬂ‘)l@‘J}\A)u¢wdbus)}ﬁé_}fTw}§d{jﬁ

4ST3,l3 (g S s ST 5 5 o150
I 0 pte s g 0 Shes ol s
o NT 511, 3b o 5 i o5 ol PETIRY
(Tophan er al., 2001) 3 ;50 o T 55 5 - 50
Olge 4 b OluS| @TWR! Slaaas s
Pl o 03 (5,8 513 s sl Sl
ol 55 o et 4 OLRT 6ok 3 e YT
Plalsgs 4l u.dt;.:‘w Olallls 51 m g
o ladlas ol 51 gyl LSS CSU 35 . Llesls
gl o—se o s & —S Sl 55,
slaplsl s SlaeuST! L;LA‘.J_);T) Loluws| T
5T o5 STy (VU il Jds 4 Caliie
23 O (213 s I (3w Ol i 4 OIS
Jlis Ol ety il g0 0 gom 5 Lo ¥T 150 4l
Cdd 59y Yoo ) Jlw s 0L 5 Peter
Sprattus ) sls 5,8 SlaS| =T L;L;a‘,)_)'sT
Gt i Ly g0 ie o (Sprattus
30rbea vy SLGdnT o omen U35 gal
Slam =T 6o = YooY Jw 53 0L S
sl ol 5 LeKin & claglaiS g5 ST T
) S PCB 3 PAH ,5U C>v «S Plentzia b
b5 5 6,3 Ol s plol Lis gy 43 5
(”-J";T Sy o ¥ e 5 0, Kaa 5 Tetiana
el G5 s &S M s b SYBIS
Baly ot 3 b Lol Sl 1,5 53laS|
SS90 5 Sldes Yoo # Jlo ys o1, 5 Stanic
Al > e 5T s Sl
SWodNT 5 me )5 S (Acipenser ruthenus)

sy (abu\ Sl Gl 8 O glane

\itd

.

400

23 T losls iy o 588 55 555 slos

9 Oldl 3 Ol | (oDl () 5o sy
Yablonskaya and ) cul eli abl>| OlinisS 5
gl Obe 51 e T gladess 55 (Kosarev, 1994
P N DI 5l 55 T ks
Pacheco and Santos, ) 4iil s Lacd YT
U'f-‘ Sol>= = ) A LS_’T o) 9> aS (2001
Jlw Yo ys 55 bys uTCE» .@b;:}ﬂ
QT4_>=:I: S ol oAAT‘}IbJIAV/a S 9> 4:.24?
Lo o8 slsoj s id) T 5 an
S ST dy o oS (il o (6555158
’)—*5;5—‘3)‘))}—5'6%)34—16—%—‘
oS3 oT oS 5 3 <& (Dumond,1998)
Ol Jol 2 0Ll Gl 5 55)Y
L SLLIT S S PP PP%
PGS B ST SICOIN PR - S B P G W)
W ls gl Olaale 5 SU o 5 i
Sy S st ol Jgdows slap S oun
)bl_>- 4_34_{03}_g (PAHSs) ng_zl>- s&:ﬂn})'\'
@\)\Js Ca_:.o.b\ «shyls .b.:_>u)> ng“'\‘i"i) Cow
<3l L;u,m;tf I (Hose et al., 1996) 15b .
(s> ¢S 5les,T sLap ST5,4 ) PAHS
Q‘P‘u@):cu@ub \)g.fvT):bﬁj.a
o=l 2l 03 8,8 15 o me sl e g gline
{(Teh et al., 2004) das o &5 0T 55 s ,0T


https://dor.isc.ac/dor/20.1001.1.23223545.1393.8.1.4.0
http://aqudev.liau.ac.ir/article-1-62-en.html

[ Downloaded from aqudev.liau.ac.ir on 2025-12-09 ]

[ DOR: 20.1001.1.23223545.1393.8.1.4.0 ]

fv

casdlls 5 g Olale CdST 5 S 4 035 0
Vi el 5 dal s b 1SS a5 s JiobeT
53,5 G e (S5 LSS s ale
3y pled Dyge 4 g o9 dgb 53 Lol sl
Jsb y5aS ST jlesleal GayA islasT oyss
u@}_ascgﬁoucguu\@u@lf,'uc,,;
W sossons3 e ibasT d b s OT 05,
;._;cdaiujT,'\J.éauFAq;uscwcwu
Olre 85 bl o a5 Lol YF 8 LS
odoas L el ol 4S5 0 70 51 S Sl
035 glue dfa.iLAjT (abu\ Sz Olale 05 Cwla
Gb 35 b S sl SB35 LCso 5 SiS
el Cwsas (VAVF) O, Sea 5 Anderson i s,
Cble ¥ ml gl (SausS o3 gdous (5,5 05l
23S s S e gn oS Gl St o
B o a8 (6K 5 G sl i g
5 G s ge Olab LV e 58 ool oS
s 3y 4s sOECD i, 5l sl Cro
Slaes 8 cal o ol plonil g A planil (STl
Ll 5 L LaeSTl a1, S5 ¥ 5o Olale ol Y
V e 3 8 e i tolejT alie T a8
o s o plst S slone 56 51 Bl
aw Chle ja gl ) s 6Ll LeESSE 4 5 Olas]
5z O 3 1SS a5 b 8 i s 1SS
Losle YF 2 eSSU ,a O (uals Ol e 4 i
Y a s o Rl o5 Cble a Jylons
3oAJ\A_?d§JUHj\c:ﬂL§LAGALn¢9L~
Sl b S slias Celu 47 S day Ll 03 e

quj‘il-‘J.Tle—é—ﬁ\)J..Li;)? i i ol Lals

e 3 (HenS | ST gl 5T Dl ks Ol plo i Jshons 56,50

255 Sl Olabs o e I (S ale S
Se CedS VL gl Syl e ar gl 5oy
30T Cmal g bipen 5 055 dudl 5 oos 8
53 ;S e a5 350 5kl Jlamid
e 3 0L 3T 8 oS3 JT S0 Slalllas
U Lol el 48 515 oy p 5550 BOT oo 5T
5 e b 2 0T 1 0 slanllan 05
L ol 438 85 & 555 5L s Olale iy
Rls ials b b ooladl 55,04 e g
b35S 53 i ol Les 325 5 g g 5 OT
555 S 34T 5 L Jlamial 5 555 sl 4l
Coa b G 1 03 (S5m0 ) Jamen ) 00353
C& Jgloes 56 Jlaz| 306 Ol 055 jadein
NP p Sl s 25T ool el pls
oy VT I L gl s s sl S| slag 35T
.u\._»:)f (abu\

35 9 3lge
Pl 5 S 50 5 ialeT 5550 sla e
Gl Ol g 0l 3 o) gl
A Gy LT SLET 51 s asus §
LaoT Sl 3l 5 28 8 13 (o) 2 3590 Olals
o3k ide e a6l IS
(6,8 o3Il aT O3y 5 os Solsusl _bslas
A3 ge 5 0L S5s e3gdoue b Olale |5 4o
SLaeSob 3 5 oLl (o5 Ve V8 £ /YY)
AN KT 5 0 e 4 U 0
S Do 0T aslie 5 wids 6,

S A8 3Ll SFT ()l M2 51 5 55 53


https://dor.isc.ac/dor/20.1001.1.23223545.1393.8.1.4.0
http://aqudev.liau.ac.ir/article-1-62-en.html

[ Downloaded from aqudev.liau.ac.ir on 2025-12-09 ]

[ DOR: 20.1001.1.23223545.1393.8.1.4.0 ]

\“ﬂ‘)l@‘J}\A)u¢wdbus)}ﬁé_}fTw}§d{jﬁ

@uc),'\,'\arsa{@u;,;,m;;ﬂows
ol (3 4B ¥ Do g0 oy S Bha
Freeze - Jos b i 0305 15 51 & 5lo a3 ¥V
F 3 4ids 10 Jols Jploe 358 plnil Thaw
Sachs Sl adds 53 pps Ve Ll Sl ae s
S Sl s ple Sl Sl 3 s S
Q::S)J_;’JL‘LA)'T&\):.J_&”\.&:_M\MABJA
o3 8 e 3583l sy el 3 35 s
Xuet)‘_,:3,,'\,">1l_:t§(.i}_sTL;J_:fc,,'\.x_s\L;\Je
LS| s S o3l gl 5 (@l 1997
Marklund and Marklund, ) 23, 55U semss
A5 8 eslizul (1974
530 p 5 e s (LT (Gl e 5T S
SLET 5l oy s el pados 5l 5 SPSS
0352 035 o 3 Oliabl Cgr ( alejT &~ b
(normality) sJle 5 Cws ¢ 559 o5 5 A Olak
! - plail Shapiro-Wilk Oyl dliws @
Probit value 5y, 3l sl Caamws O 50 dsloes
s lte gl o pomen ..,\_isjf oslazul )\j'é\(af' B
SAUT 51 Calies sl slas s 53 Laosls (g laT
Lz 05037 el 2 5 Anova & b oS il
Duncan ) ;—SSls Glow I &) (glasls
10 (g5 sme Cl“‘" L (multiple-range test
Sl e o3lial O g 85 5 (Soan 0557

A oslizal Excel il 5 51 56 bals gad 0uiST

oW

Pl Cd Jalomo H1 cdald Ol ki

slagp S oot bl el b s
53 sl 45 L i o 5 Uyl

A

SIS L g ol Cowsay slaesls 3l ol
o 4 LCsp 4luse «(Y4a3-i) SPSS 53l
{(Finney, 1978) uss S 4wl Probit value
Jsdoee 500 51 GlasT Lol dlo o plonil (o
sz 3 YUK @ 5T 90 (Ll Ol pls i
Olale (ST S )lse Olgie & 56 samss 1S
¢ /FLCso obale b sla,les 5 ald) HLs B o
S aew bl a3 5 ((/ALCsg /9 LCs
S A s Al asbi ¥ 5 LUl gduatws
5o el 87 bl l Oley Sodke s oslizl
G154 el ..,L_»:)? (abu\ P S (aLu“ )33
(al_>,=3\ Celw YF & s wﬂjT sla o ¢l
Ol S sla el islesT e b s s
oot (sl (AS Lol 5 s a5 L3 (5,5 o510
ST Edls 6, S o3Il gl sl alie O3l
23 otala3T Cadies slajles 55 US™ GlnST]
9,855 5 dm el A8 s VYCFA OYF fol b
gwrug_ésd,_ba;uéug_m;,;
Gges 5 s 8 pldl Olale 51 B3l (6,5 4 e
ke Ll L;)\,Lgij—‘f" Syl dm s y3 AS
S8 Sy dJ oSG e uS b F
03 adied (Jame g o Sl ey 5 A A
93 Kl )5 F s jlsdlomse st Sl
ST 5l 5 aids 53 593) e 53,5 553
04) 5w (Lo nd et /B Sl G eka
&S 5Vl 2 PH L el Slid Y 5e s
BLS| odd s 6 3L 53, » (EDTA ) L
2 50k S sa (sl a3 s S

O s els I 3 Gb Sl g ards 0 Sl w b


https://dor.isc.ac/dor/20.1001.1.23223545.1393.8.1.4.0
http://aqudev.liau.ac.ir/article-1-62-en.html

[ Downloaded from aqudev.liau.ac.ir on 2025-12-09 ]

[ DOR: 20.1001.1.23223545.1393.8.1.4.0 ]

f

9017 slasles i3l 550 lajles s SYBIS

AP<o/4 ) wisls Olas

=S VVFEYY Ol ;e 5 oS e sl 1) Jads
53 WSF Calibes glachle SaisSus (bl Cou
GLSS a5 S5ke) e (sla0le

A4 \Al A YY

o . . Y5/0
V2V s SR . Y4
\ZAn YA YL F1/0
i Yoy ¥F
S 70 S S 1 RV o ¥5/0
S AR U177 ¥4

rbwdj_&a)b(LC)omwjbw Y J}.\:—

2 S e (o SV VFENY ale LS 4

A3
a5 VY fA oy (EEWob

LC
YSPY  YVYA  YANME Y4/ LCyo
FSSA BV/EY FA/SY OV LCs
PO OYAA BFYA OFNY LCoo

C,_MJ)JNJU o:b‘bjy‘suwo‘).:nird}%
A3 e S s e 2T 55 s

4o 00
'//\LCs() '/9LC50 '/FLCs() _
({f)@b
YF/Y*YV YA \N/ZY \RVA%4

e 3 (HenS | ST gl 5T Dl ks Ol plo i Jshons 56,50

S5 el 3550 ¢ S aisS o5 5dmme LilajT
Lssujcl;uﬁ,dguﬂ@fzwﬁcmf@
D3 23T g8 5 my Sl YE 5IA OY 8
bl s g Sojld sl s,y o>
Glresls 5o d o 53 35250 sl S 5 s
FV/O XA S a5 S a s Sl
b S o5l i e 8 e PP/ E/YY
Lo S sk Cble 2alS ediasolis mls
T Mie dls g Celw YF b J o
VEVY Col Y 51 ey Jases 51 Loy ST pn

s 8wl 2 )3 p 8 s

P OLdb 4w 1 9 & 0 Ol jm
LCso com® b7
Calisee slacbale 55 Lk slaws 5 SKka
aos el 4% 5 VY OFA OF ool s il ;T
oslital b ol ol 03,57 Y Jad 3 Olabe J
SPSS ,l;3! ¢ 5 55 Probit value bl sy )
S350 2 pls S sl SBLCs0 Ol 5 18 ased
5T Casty o SVNVE S3505 5 Olale L
LC10 Ol o 51 3lp 5 ot 31 3Ll b ioems
Celw 4% 5 VYO FA YF laile; ,5LCo LCso
Ol s danloes 3l oy (Y Jgdm) 103 5 dclom
w3l (LT ol ado o g5 ) 2 LCso
Olale b 4 6l s LCsp Lok /A 5 +/7 /¥

el 0l T¥ J gl 534S W3 S alone

Byits M)’T O gk
03 gdowe Olale |3 amey 0515 H 3 el YF 51

25T O n gl (0 SV VEEYY


https://dor.isc.ac/dor/20.1001.1.23223545.1393.8.1.4.0
http://aqudev.liau.ac.ir/article-1-62-en.html

[ Downloaded from aqudev.liau.ac.ir on 2025-12-09 ]

[ DOR: 20.1001.1.23223545.1393.8.1.4.0 ]

\“ﬂ‘)l@‘J}\A)u¢wdbus)}ﬁé_}fTw}§d{jﬁ

i edaliie (g ls ae oM = e
+/#LCsp g3l e 45 VG VifT (P>+/40)
e 3 p93c dsl lajs, 5o b S s 56
Oned LS (615 e OV e ler 595 b
Nl o o g 055 GLajsy Glag 5T o
33 r.ij_)T Ol e ((P<0/40) i odaline (g5l5 sas
oy bpss 5 dsl 5a5 53 /ALGso g5l sles
oo 309> 555 55 3T Oljees polex 5 s
53 (P<e/00) Wisls §Las (6,15 pae oD b
YOS 05T b o (Soan 5 LUl o)
oo 50 51 glacbale 5,00 53 Olale US
by aS Celu 475 YF slail) o (ab‘- VS
3 e b3l goa A plol O g 85 o
(Y 5) (sla JSK8) s odalin (g,l5 gme ( Sctumed
el VY 5 FA SLaile 53 O s S gl U
ol ST sls Ol (g )ls e L;{“_MA 5 bLsl
ot ol FA 0L 53 5 YU Sl (S
Olje 0 Colw VY 3 517= AN L Sen

(P 5F sls JSK8) s S aculos 17=1/444

+/fLCsp sl Ls +/ALCsp jla pioman

/FLCsp Hlas o bl ol OLES (6 )l gme oD
L odalie (gl ime M| S0 Sl g3 L
Lasles ol Cela VY 5 FA 51 g (P>1/10)
Lls QLS (gyls mae ol dals Hlas U
sbad Lo +/ALC5p jlas mmans (P<<:/+0)
£9° D90 03 3l Ol (yls gae oM +/FLCs
o3 sme Ml s Jlas 55 L +/FLCs e
L e oo 590 03 Dbasd (!l iopen 51 OLS
sl Ol (6yls ae 2D S +/fLCso Hlos
S A4S sy olas T S oy (P>2/40)
3550 Slaslag 55 Olale amy 3 851 3 el 47
3] e 5 a5l U oyl aun ¢l T
C—oman (P<e/00) uSsls OL&5 (g )ls —as
TS5 ol 3 S soleT la o
(al_>‘- s Jgloes 56+ /F LCsp (g5l Hles YLK
ooz s e 5o sl =T Lo dol 55 50
Lo p53 5o 5T 5 Sl (o)l gme Mt
(P<+/+0) 515 a5 (g ls gae oD (a)l.@.g- 390

50335355 eober 5 pam a0 ST o s

ol i e 518 glize o Ble 53 o 5V VFE/YY Olale J S SYBIS 4 5T 01 e i U

(535 p 8 hon 53 4i83 53 gns Sn) SYBIS 0 5T o lad S J gl 5B Lale
S 4 i Calite laz el s ol
el dy el VY Celo FA Celo YF (55 p S )
YYNY £ vy YY/VY £ gy YV/AE £ 0V YV/AY £ /50°
YRS £y Yr/A. £ pat YY/A £ 25y Y9+ /00" /A
YS/A o /1E YR/ YYRAE AT yyaat ey Yo /AY
YA/PY £ 4 /vof YO/AF £ 2oV Y/ £ AT Y¥/5 e £ o peede YV/AQ

(P<a/40) Al o Laosls m ls cme (oDl 5 gy SO Oleaes b (55 > 3


https://dor.isc.ac/dor/20.1001.1.23223545.1393.8.1.4.0
http://aqudev.liau.ac.ir/article-1-62-en.html

[ Downloaded from aqudev.liau.ac.ir on 2025-12-09 ]

[ DOR: 20.1001.1.23223545.1393.8.1.4.0 ]

o

VoAV
voan. |y =-0.0005x%+0.0365x + 157.77 .
VOAL0+ R?=0.837

VOAEs

VOAY

VOAY+

YOAN

e 53 4283 3 J gy o)

-

VoA
Vova
YOVA
‘A
2 . Ve g Yo ¥

NGE 5T s

k4

S XS,

(A 33 p 5 ) pls S J sloe S0 il

Olale b a S VLSS ST ol i) s
oo 30 Cbale ol i ol 55 0,8 VoV /Y
Celo YF jlin ol i

VEY,
1FY,0.
VEY, e
VE.,0.
VEu, s
104,08
Vo4,
YOA, O
YOA,
YOV, o
YOV, s
10%,0.

y = 0.0008x?+ 0.0882x + 157.19
R?=0.9978

Jses )

she 53 4id )3

VB 5T Sl
o

3

&,

(=an

Y \D Yo ¥

(2200 p 5 ) pls S J glons jlo lale

Oloale b3 48 VLS o STl ey s
Jdous 3L Cble &l is ol 55 (0,5 Vo /VE /Y
ol A Sl dm pls o

v
e :‘: y = 0.002x2 + 0.0314x + 158.89
ENAR R?=0.9991
q DT
} N oaey,e.
N i VEY, .
: PRSI
\ _1) Y,
2\ 104,08
O 184,
PIRFYSN
'k V. Y. v, .

(e 5 o) ol S8 J e o 2 lale

Oloale Jb a8 VLS o ST ol i v s
Jdows 30 Cbale &l ok ol 55 0 8 Vo /VE /Y
Sl VY Sl dm plb o

WY

¥ . | y=0.0046x+0.1453x + 159.15
K R?=0.9843
T
a3
F
Pes \,
.lli . Ve Yo e ¥

(a3 p o) pls o J sl S0 ke

Oloale Jb a8 VLS o ST ol i F s
Jodows 50 Cbale Sl ok ol 55 0 8 Vo /VE /Y
Sl 8% Sl dm pbs S

e 3 (HenS | ST gl 5T Dl ks Ol plo i Jshons 56,50

Hgmusd Al 5 9o o2 5T O ks
LSy o 5T e 6 S oSl s
o 8V VE Y Olals dom AST 3 36 s
Q)&:ﬁ-\@.adfdfsl:ow‘@b\'\c (_)J.&Lgﬁ.»)'\
S5 Opemen 9l Hled g bajplad e (6)l5 s
VY A 51 oy (P> /0 )l 55 s Ll
Sl sme D] dall b +/ALCsp jles g5 Cel
= Lol sre DM i lajley 55 5 S
eolex 590 ool s el (P>1/00) azsly;
Ol dal Hlas L Lo las dan 457 3l 0L
/% Jas Lo /ALCsp jlad pomman A2l Sls o
(P<+/00) iy (g yls —an Dl LCspr /¥
ot Ll ol bl 52 ST Ll SE 45N
st 02 3T 3 IALCs0 sl 4 b gy o 5T 80Ls
Jsdees 5L +/FLCso (5l Slasd 3 56 samsd Al
el S Lps 5 pos Jsl slady, po el o
Ot o= (P<e/00) i als (g yls me oD S
Ol n o a e g p5 9 ol slajs)
LS|y g o 3T P> /00) i adalin (613 Gne
U dslsbaisy 5o +/PLCso sl Hlass 533U soms
s (g yls me M ol S L p s
a2 e 5 p93 Jsl Glass) o Sy P<2/0)
Fye V‘if’T (P>+/40) i oy (53 sme oD
Jsdees 5L +/ALCso (5l e 5330 sams> eS|
eoler e o slasas bdsl 5oy o0l
Lo e 5 poo slajg) Cdls (o)l fae Dl
B9 P<e/40) wzils ()l sme (oDl CJLG.?'- 39
Sol3gre SN et qa b o s 9 95 SS9 (o
(P>1/40) Wi sdaline


https://dor.isc.ac/dor/20.1001.1.23223545.1393.8.1.4.0
http://aqudev.liau.ac.ir/article-1-62-en.html

[ Downloaded from aqudev.liau.ac.ir on 2025-12-09 ]

[ DOR: 20.1001.1.23223545.1393.8.1.4.0 ]

\“ﬂ‘)l@‘J}\A)M¢V:LAJLWLL§)}]§L§_}{TW}§A{J:J

odaliv SNivar 9 jedein LU, 554 >
A SV & gl ) i

35 e (Siad 03031 3l Jool puls ioman
@Jd)\)d&&ibdeLﬁ)W}}jj})
Jb om0 25T 50 ol Ol iy (S
(5 J_gub-) :)‘JJ S 9 QL:AL«

oY

Clb ey (Soar 5 LU, ) 2 )3

2 me 33 Olale 4S5 genss LS g 0 5T
Cmd Lo gl Ol e 5B 51 plac bale
5 pasda bl Cola YF 0l 55 g5 050 S5
VU (Soron o 5 5 5 odali (6)l5 ome
23 Hs 0 JS) s Fealiar’ = +/A4A
bl SasT, celu 49 5 VY 5 FA Glaols

€\>’-g':ﬁi;djl>r.ﬂj\§Q}L@dh%)b&f\'/V?i'/vrd\:ﬁby-\:)'UMAM‘J;:)MV.:J’STQ‘J’:A:Q Jsue

(5.0 0.5 oo 03 4283 53 U 3a 9 S) 36 gy > ST 5w 0 5T b

St J gloea 5l Chale
‘5;43)*3@1&‘_;\.&;;&\“)3 f\"
el dy el VY Celo FA Celo YF (55 p S )
04/ £ AV VOAAA £ 174,20 VOV/AA £+ V5 VOV/VA £ +/5A .
VoF 1ot e 0™ yaar £/ VOA/VE £ 17497 \¥/AY
V8088 £ AT B YA Y s s ks B A A £ L RAT Y. /AY
WANY £ /008 vorar £ Y08 ysysa k1m0t oy £ e YV/AQ
(P</00) il o Waasls  ls gne Dl 5 gy SO Olenes b (39 > F
_Yre YA
g M, .. | V=00002x'+0.0572x+21.857 g VW YTy 0.001x2 + 0.0088x + 21.865
S I R?=0.9898 s BN R? = 0.0982
n,} 3 YF,o - 3 vr
y o o
Y SO vy
j\ *3 YY,o \1 *3 o
i L
5 i Y, e o) i Y,

Ve A\ Y ¥

(7355 0 B k) ol S Jplows Sl o ke

Olale |5 US55 somy > donS Ty gon o 5T Sl o 17 S
Jodous 5L Cbale &Sl ks ol 53 o5 Yo/ VB /Y

Cola A Sl ol o

A\ Y ¥

(03 0 5 ko) gl S o S 2l
Olale J:3 4S50 yoy 3 48Tl 5 5 g‘-:);T Sk D S

Jodows 5L Cbile &Sl ks ol 53 05 Vo /NS /T

el YF ey ol o


https://dor.isc.ac/dor/20.1001.1.23223545.1393.8.1.4.0
http://aqudev.liau.ac.ir/article-1-62-en.html

[ Downloaded from aqudev.liau.ac.ir on 2025-12-09 ]

[ DOR: 20.1001.1.23223545.1393.8.1.4.0 ]

oy

L 5T SIS BT sla s 3T 0 5 pger
0355 8 536 gz A ST 5 VLSS
R Coge a el a Culby S ey ST,
e 0ot eS|y 4 el VB sl
A s b e DT 5 058 S5
LSy STy 5 4y e Lol 5L oy s
ol ot 4y SIS 0536 8 5 355 oa 0558
STy 5 5den SRS Lol 5S35 I8
Almedia et )55 0 35550 4S5 5 o >
4S 03 5 S Sl S 1S (al., 2007
S SIS sl T gl o 5 b
odaliin OT 5330 g0 s eS| 5 4w 5 YUK
LS STl s ol WIS e nl s o
A 5 B SaST gl 28T oKl
Gule et al., ) dab o 315T GlLadlKsly L 5
Aps oo ) sl enST ol 87 Sl (1997
J51s 53 e bay ST s (S0 05T 51 (ks
s D335 2T lad 550 4 b
o 3 VG L5 Lad 58 g0 ol 45 555
YUK dlen 55 50 gansd AnSTT g Ly g0
AL s 0581 50350 &S s 0 5T S
b o
Jod o 78,5515 5 ey ol G
33 o S VNS EXY S35 e3 50 Olals
SVY FAYFslaole) 5o Liale3Ts)se slajles
SYUIS 55T e 457 4s salie L 49
e L lajled (slad 5o Cdls ool 3l gy,

03 o 9 ooy QLA (g yls me M| dalll

e 3 (HenS | ST gl 5T Dl ks Ol plo i Jshons 56,50

RRIRY
o M YE e ) °
'BA - oo y=-0.0004x?+0.1093x + 22.626
Joy R2=0.8518
A Yo
Yoo Yre.
4 3 YE, .
Y
3oy
3 YT
[N
27 vy,
;13 \ Y Y. ¥

(A 33 0 5 hee) ple s J shome Sl il
S5 Jglows 5 Clale Sl okl 53 65 Ve /NEE/YY
Sl VY 3l ey ol

o
y=0.0029x%+ 0.0517x + 22.658
v

R2=0.9788
Yo //

Y.

W ot AT e ey BT IS

‘o

s
e 53 4iB5 53 gy S

<

Ve

ke

rifr

(s

o

Ve A\ Y ¥

(A 33 0 B ) plot s J shome 10 il

Jdows 5L Cbile Sl ks ol 53 0 8 VNS H/YY

C,&Lw‘k?jl.\;qr\s-c,ﬁ

S 5T o (Stmed 05057 )l5 smn o6 1P I
IYY FAYY slgles 5 50 samss AT 5y g 5 SYBIS
03 gdows Olale |3 aou 53 u,:,.:b)T sl jo cele 47

SV INFEROYY S

(Cels) Ol

LY4 \Al fA Y¥
Sles
LC50'/'F

YAV /AYY /YAZ 2 /NVA
Cad 53 p 5 e WAY)
LCsg /8

AT RVATY SRV TAANY) ' 4
CABEY S-S
LC50'//\

JYFY /YED VYN /YPA
Cad 53 p 5 haVF/YY)



https://dor.isc.ac/dor/20.1001.1.23223545.1393.8.1.4.0
http://aqudev.liau.ac.ir/article-1-62-en.html

[ Downloaded from aqudev.liau.ac.ir on 2025-12-09 ]

[ DOR: 20.1001.1.23223545.1393.8.1.4.0 ]

\“ﬂ‘)l@‘J}\A)M¢V:LAJLWLL§)}]§L§_}{TW}§A{J:J

et 36 gy s ST g o 55T Ol e
el 8% 0l 55 5 59, ¥ i8S de bayles
L3y aals Hlag L Lasleg (Son 5T Ol
Oiﬁja:.ij))?d.ﬂ\ru))jm\}‘s)\b@&ﬁ
e 535 ALCso)bs 4 by o o 5T S0l
N o o ¥T 555 op 5t Sl 47 5l e
oen (5 S g a3, £95 595
@LAJJjUMJM\ﬁHﬁPT)\M
53 w231 e LYY 5 A TP (gladle; 3 baslas
mb Al Ol gyl gae LUl Celn 47 0L
Ot St 5 LU Ol (6151 00 S 5
D253 Ol n 336 gy > AST| s 0 5T b
,;L@d;\;owcu@@bﬂ;\éw
S s e 5 adeie LLI I e la YF 0L
A7 s VY FA laOle 5o (Js 3505 3525 LaoT
pe 31 OLE Sl pas 3 bLE SLS, cel
2 25T ol Gl e 53 3 (Soen 3
2523 L S S5 8 ams S F o 0155
Ll 228 0 5T ol Ol i Ll 0y YT
3 VO 05T 55 oy (Soes 05057 @l
e 53 5555 F b s SUsems LS g
)gw\w@@_ﬁdgbowu,w
S VOV s gt Olale o6 am 3 05T
ol 23 51 5T 93 cpl Dl jds 5 5,10 5 2
33 S 5 Niyogi b Sl g3een oL
23,5 0l 5 isls Lol 1 Ui Yeo) L
Joe Lol VT 5 an s LSl 55
I ROS (s A58 e 15 0 S 5 0

0 ST BT Gla 5T 53l g 55k oo

of

o2 L s boled (aled 5T o Cole 47 0L
2T Ol e Ll L izl (6l gime Mt
opeS) H/F LCsp bale (g5l Hlas ;YUK
3N paS s del Cele YF Ol 5o (Gso
S Ol als b (g,ls gne CoMet| s las

O Sl =me Sl 3] e Sl (6ol )5
A el 5l 5 (S T Cosd slasles
wile glaplst 5o GlunST (5T 0 5T b
ol § e 45T 3503 52y el SOL sila 5 AS
Sl g o ! o YL oL 1 ds
(Hung ef al., 2007) asb s 5540 (glaodusNT
T Cdlab s 487 315 LS g 85 o Lol
5 Pl ks bt Bl 5 e 5 SV
5 pabta LUl mea el 89 5 YF gLl
Glaobe) 55 Iy s odalie (5513 sne  Stmed
Aotz Vb Kowwas 5 bli)l Celu VY 5 FA
s & 25 8w b g 4 Ol 5 ool 45 5o
Tl i s VT 5 03 (B 513
Sl odd bajled sled s SYLK ﬁﬂ

Jla 53 0L 5 ol S aS i o
Pl e s 0550 e 36 555 2 WM
Sl g L3 Lsls plx! adS” b s Y
5 Olive i sualive o 5T 5 0l ¥T Ol e o
Lo S oyl S YNl ) 0L
Solea senegalesis s - (PAHs) &S5k g ,T
94538 sy J&_.. ,sHuelva J=-lw 5o
e il 315 PAHS (il 31 o St Seanes
S e Olye 4 SIS 055658 5 SV
L5 S edalie ST


https://dor.isc.ac/dor/20.1001.1.23223545.1393.8.1.4.0
http://aqudev.liau.ac.ir/article-1-62-en.html

[ Downloaded from aqudev.liau.ac.ir on 2025-12-09 ]

[ DOR: 20.1001.1.23223545.1393.8.1.4.0 ]

oo

Barbus barbus 4 )\ Abramis brama
B) }_S Lucioperca  lucioperca s 4w
Anguila s )L Cyprinus carpio Jsoss
.anguila
L)}S 45" Wlesls OLas (gadaze Silalllas o]
A et ¥T 5 oo 36 Lo Lo a8 KT
JMQT@\M\&T@U:M%K@
ol e ks S 8os g 3l 55 e
S 3 Lo ¥T sl 5 £ 55 a5 L g 5T
315 3 Sl 53 5 4SS (o0 S el el
Olar )3 5 oS el ¢SS s LaoT cled O jae
Rosaetal.,) ss 8 L3 505 ol s Clﬁm
Yoy Jw s O, Sea g Petres (2005
Glacn S ads slaed VT Ol 51w p
Ol ple 55 53 (ol adil o &Sy )T
le_br.i)_s"' Ol e &S” AL 5 Sprattus sprattus
33 30 s0ms s LS s 5 SYBET SlST ST
Gl (P 03 i S e 3 3 e slas)Y
3o aS oY 4 ol dzals 3 oo YT
Orbea w5 .55 i jlaws dis g aibie -l
Gl T s YooY s OlHLSea
Lo S 5o L adblie 55 gl STl 5T
Mytilus  J—wlo 53 (gladle 4o ¢S 5key,T
«Crassostrea sp. y—. sl s galloprovincialis
JS" Ll 5 Carcinus maenas Lo >
o) O e 487 55 LS s Mugil cephalus
O b Oliwny 3 Ols s g0 o) o LaouuNT
Ol 53 LaOleeSI 5T Ol (g 0352 Ol

(Cd3dxe Sladlas o)'_gjc‘ ol 03 g Ql:M) )‘ j;'.&:a

e 3 (HenS | ST gl 5T Dl ks Ol plo i Jshons 56,50

il 731 YU 5 50 e s deaSTT g 0 g2
0L VA4V JLw 43 i b DiGiulio .l
Ay o 53T E b O e 4 ST il
L;LAM.;;_YTU,&)_M):J@L:ALA):}\SMJ
S ol Bl Ly glls dmdls )l 3 S 5 des
ST YN Jle s 0, Kes 5 Milinkovich
|, Liza aurata s\s 48 s 37 OIS
w}f)f&f)\ﬁfb-@fﬂ))&
Olajon il jol- G ol Ailas 5 i S
L35 sdaliie ) ST ST lan 5T
3 QL&;‘)&M}YilmaZA_{LS‘;l_&SM)J
up}h&nx:\:r\qd\)};@béjjﬁ\'“? Ju
Ol e Ldd ol 580 LaodNT 2ol 531 b aS™ ol
2T LS 55U se s deST e o0 55T
oS wzsls odide 458 ol 5 b edalie VLIS
d\ﬂu@uu&uéu@beycw
0l Kl S 5 Sl Sgline S )T
g B R O e e L
Fie Bl cm S 3 g3 e o
o Sl Ol WS sl Gaiss s Ll sl
):..A.S:\;Ql_‘i.}:}_ﬁ-)'\u_&i\)é\..\_}))vﬁ_ﬁjs
ngjﬁ;J}JTQ‘;‘JJ}AJAo.U&(alqd‘u.u)ﬁ
Gul L g 45 Olabls 4S8 o3l gl Olale 51 &
ST slae 5T s Yoo F Jl s O,
o 25 LaOT S 55 L5 g ms oSS
- ERCNES RINERIPE P SVt T g
JJJ}{Q)L?FL;A»)}{JJ}AQ\:ALAMUJ}%;J}}T

— Alburnus  alburnus sl o ;)5 0 23


https://dor.isc.ac/dor/20.1001.1.23223545.1393.8.1.4.0
http://aqudev.liau.ac.ir/article-1-62-en.html

[ Downloaded from aqudev.liau.ac.ir on 2025-12-09 ]

[ DOR: 20.1001.1.23223545.1393.8.1.4.0 ]

\“ﬂ‘)l@‘J}\A)M¢V:LAJLWLL§)}]§L§_}{TW}§A{J:J

A5 Ols5 el el e 4 Sl S S gy
Los 0l ¥T ¢ 55 ¢ iz 5 (¢ 2550 2 53 5T
ol VT L3 g2 50 457 Olaj Socke jogen o 1 5
S ola ) 5 moman LBl o Sl S s
Pl sy = Yoo F dle s 50, Sea 5 Zhang
4S Loy aze ol s dsls el Gold fish
23 (e 5 835) 68 Ll s S| (plms ) s>
b 3T 55 Ol 55 Ol see Ll 5 g0 5 ot NT LS
Lsurir’T L g ol VT slge ol s 3
Olgte 4 by ol Oz L84 IE 36 plans
2 ST Gla 5T 51 ol sl 5568
A A5 L Al e 5B s> ST g
O350t eS|y 2l 531 5 56 sams s 4|
g oo odaliin YU 0 55T 2ty 155
s ,»PAHs LY F Jw ;5 Hamed
M Sl 55T Ol sy Ji 255 02507
. Clarias lazaris ,Oreochrromis sp.
L;u;._ép,;um_ﬁduum,g}_ﬁs
Calites glaa s 8 5 &yline Olale Calies
Lyl ST Sl s oslite glacalis

La0T 45 Ol sil ol 5 0 NT 3be ¢ 5
Ao S 5T Gl 5T Ll 00 5 30
Olabs Gl Ol 5 315 Olis Soladlas Mie ol
o Cowla 9 s o) 5l g el 8 ol
gl Olin O 3 J5558 5 2 I s s
5d5 o ) i e LB 53 Slags S 5 e
.(Sole et al., 2001) L&l |s53558

SL Ol jn 55 pge slay SB35 (S
o VT L gl 5o OLej (SISl 5T slag 5T

o7

LTST 6LA°.»\%YT_9 C}M &S Llosls olas Ls:}>- @
A AT p S0 o e Al 5 n 50
= dur-i)—’T clac e 55 ol s ROS
3] cJ._S:)? sl SlilT jo 65T Sls g 4
A Gl L 5 6,8 e Ol s g e
oLl ys as S .(Pinto ef al., 2003) s,
ok SIS BT sl 5T Gl lab 5
il o Dls g g0 55 Sl L, Gl Jsens
ST Glag 5T Oleis 8 il a5 L Js
0l ¥T g 35 5 6T 08 amy L s
o ol NT IS 56 g ol gl
53550 pll 4y (S (slo3I01 b S8 ST
e ¢ Jo LI 5 Ol .(Oruce et al., 2004) s ,1s
O‘f.\)‘bj.'.’lj“‘jg}"’aé‘o)‘f Q)J‘wjl.ﬂ.b)}
Almedia et al., 2007; ) &5,15 (g luw sl

Frenzili et al., 2004; Manduzio et
(al.,2004

M (BT (oos s b i

e a0 93 (513 Lo ¥T 51 (gob 2l 5o
Slela 53 Y yame 45 sl ado o &S 1il o
55 b (B35 515 el VT 5 me 5 4l
a0 ¢S g (adyl celw YF o) S
VT g5 5 458 a5 L aS (5,651
LU e bl Jsb 4 5g) cpinr U 5
ST BT Gl 5T 5l (55 oS s 4 g
33 s ealds Ol [aSTs o NT & 4 S
Tetiana ) duls o Jos o> 54 &l
AST (”-PT Ol e ool 31 (et al., 2005


https://dor.isc.ac/dor/20.1001.1.23223545.1393.8.1.4.0
http://aqudev.liau.ac.ir/article-1-62-en.html

[ Downloaded from aqudev.liau.ac.ir on 2025-12-09 ]

[ DOR: 20.1001.1.23223545.1393.8.1.4.0 ]

ov

s Stanic .(Lazawa et al., 1996) 45
L ST 56 o) 2 ¥e 8 b s 55 0L
Acipenser alb 55 S14wS| 5T sl S Hbess
3 S 0l g gy osls &by, s ruthenus
a5 s il el Laod T 4 S
el ol ale cpl s @\J:“f\dﬂ
oS gy g @ 5T Lol jad ol Gl 5
i odalin 15 YU Ol il 580 506 gauss
55 b b s s ((Gay ¥ e 1 e wl)
EAS8S, 1y B YU 5T G55 es 8 ol
o 3 Sl ST 05U o 5T 4
Sl 4S A8 e 5L OF g LS 05
LS e ml o (oalad el 4 O
drb b e e ) (53 g G
s 3 YUK L;uf_ﬂaf;\; Ol s JS°
Sl el GLa Sl s (ST 50 say s A4S
Ple b a3 ol S J s 6 (S5 T
r—*;wbxhﬁ&w\»’ﬁ@ O g
= (Celw 4F) sl e gann ot Sl T s

W S8 56 b 5T ol Ol on S s

Sl Sl

ol a3y ol 8 OLS IS Sl ay oty
Sliios 55 0 o tsleST 35 sl 655055
TP WP P W Iy AL g W
Ot U Gl ol 5, 534S Slipje
'”)?gs‘ oI Llaxsls |, GOl Culg

e 3 (HenS | ST gl 5T Dl ks Ol plo i Jshons 56,50

LT 35 5 Laots VT oy 53 Yopans ol
e sl s 93 o Sl g (oL
SN [N P P R PN PN N
oS el plal 1 Ol e
Gl o) ar ol Sglite Hls s YT
Joasl oS8 Ol e Al ity 0 NT ol )
A Gk il e i eV 4 a5 T
S Yoo f Jw s ui.}\)l_g‘ua s Zhang
upLé:M):\)dff_&nJ_E&_iuﬁ)}T
055058 o 5T S a8 o il ST 5T
A 03 e 3 e 9de (GPx) jluST1 5,
ogﬁdn_{j\,;ﬂl_:lfﬁ}juwuw\ﬁ
S g nSTT (G o sl 55 059 AenST]
0355 8 5T ) s sl ol e 5l
el 1) 05 54p ST 03 0 5 GlenST
YUK 0 5T Cdlad 5 A5 Oljes e 55 5 as
g5 o SlmeS Ty 055 S 5T bl el
LS e 5 LS 055 5dn Ol jon
L O5soded ST 4 325 53 ol ol ST 4 25
Cadien gLaas £ 48 oo (5K SYBIST o 5T
L agarlgn 5o Sl o Sas 0l sl 5 OLale
FEy sty (.i}_sT 95 a5l Cadsbes Lo YT
Sl 5 o Olojan SIS 055058
S0l esd8 L, NES{RCVI [NV PSS
S5 3T 5 et VT L agal e Olaj ke 2ol 31
2 el ol 5 S bl 0 55T 5 8 SIL
Ol m (= 5 Sl Sslane s Sls g g0
235 ST G e VT &G ol 03 Sla g 5

oslizl K0 0 55T 51,805 slot VT ol


https://dor.isc.ac/dor/20.1001.1.23223545.1393.8.1.4.0
http://aqudev.liau.ac.ir/article-1-62-en.html

[ Downloaded from aqudev.liau.ac.ir on 2025-12-09 ]

[ DOR: 20.1001.1.23223545.1393.8.1.4.0 ]

\“M‘)l@.‘J)\A)u¢wdbus))ﬁé_}ﬁw}§qﬁ

10.

11.

12.

13.

14.

15.

16.

17.

18.

amphipods and snails. Spill Sciences
Technology Bulltain, 4, 1-6.

Hamed, R., 2004. Evalution of
Detoxification Enzyme level in Egyptian
cat fish, Clarias lazera Exposed to
Dimethoate, Bulletin of Environment
Contamination Toxicology, 63, 789-796.
Hasspieler, E. B., Behar, J. V., Di Giulio,
R. T., 1994. Glotathion-dependent defense
in channel cat fish(Ictalurus punctatus) and
brawn bullhed (Ameriurus nebulosus).
Ecotoxicology and Eenvironmental Safety,
28, 82-90.

Hose, J. E., McGurk, D., Marty, G. D.,
Hinton, D. E., Brown, E. D., Baker, T. T.,
1996. Sublethal effects of the Exxon
Valdez oil spill on herring embryos and
larvae: morphological, cytogenetic and
histopathological assessments, 1989—1991.
Canadian Journal of Fish and Aquatic
Sciences, 53, 2355-2365

Hung, D. J., Zang, Y. M., Stone, G., Long,
J., Lio, J. H,, Ji, W. H., 2007. Contaminants-
Induced oxidative Damage on carp
Cyprinus carpio Collected from the Upper
Yellow  river, china Environment
Monitoring Assessment, 128, 483-488.
Kosarev, A.N. and Yablonskaya, E.A.,
1994. The Caspian Sea, SPB Academic
Publishing, The Hague, 259 P.

Lazawa, S., Inoue, Y., Kimura, A., 1996.
Importance of catalase in the adaptive
Response to hydrogen proxide,
Biochemistry Journal., 320, 61-67.
Manduzio, H., Monsinjion, T., Galap, C.,
Leboulenger, F., Rocher, B., 2004.
Seasonal variation in antioxidant defenses
in blue mussels collected frome a pollution
area: major contributions of in gill of
inducible isoform of Cu/Zn-Super oxide
dismutase and glutation transferase.
Aquatic Toxicology, 70, 83-93.

Marklund, S., Marklund, G., 1974.
Involvement of the superoxide anion
radicalin the autoxidation of pyrogallol and
aconvenient  assay for  superoxide
dismutase. Europ Journal of Biochemistry,
47, 469-474.

Milinkovitch, T., Ndiaye, A., Sanchez, V.,
Le Floch, S., 2011. Liver antioxidant and
plasma immune responses in juvenile
golden grey mullet (Liza aurata) exposed
to dispersed crude oil. Aquatic Toxicology,
101(1), 155-164.

OA

é.gb.o

"Z,‘LSJ‘JJ Ol dle . 5 ¢ Ham 0 ‘g_s':"‘; A
T e Ol 1 05 5Ls e 36 AYAA
aalS Al uS ol s YUK Q\A:_.Mfi‘_;“ﬂ

iyl i 8 4l QUL . Rutilus rutilus

o V8 018 Sliios 5 ghe o5

Almedia, E. A., Loureiro, G. R., Martinez,
S. Miyamoto, J., Onuki, L. F., Barbosa, C.
C., 2007. Oxidative stress in Perna perna
and other bivalves as indicators of
environmental stress in the Brazilian marie

environment: Antioxidants, lipid
peroxidation and DNA damage.
Comparative Biochemestery and

Physiology, Part A, 146, 588-600.
Anderson, J. W., Neef, J. M., Cox, B. A.,
Tatem, H. E., Hightower, G. M., 1974,
Characteristics of dispersions and water-
soluble extracts of crude and refined oils
and their toxicity to estuarine\ crustaceans
and fish. Marine Biology, 27, 75-88.
DiGiulio, R. T., Washburn, P. C., Wenning,
R. J., Winston, G. W. and Jewell, C. S.,
1989. Biochemical responses in aquatic
animals: a review of determinants of
oxidative stress. Environment Toxicology
and Chemistry, 8, 1103—-1123.

Dumond, H. J., 1998. The Caspian lake:
History, biota, structure and function.
Limnology and Oceanography, 43(1), 44-
52.

Finney, D. L., 1978. Statistical method in
biological assay. London: Charles Griffin,
68-77.

Frenzili, G., Bocchetti, R., Pagliarecci, M.,
Nigro, m., Annarumma, F., Scarcelli, V.,
Fattorini, D., Regoli, F., 2004. Thime-
course evaluation of ROS mediated toxicity
in mussle, (Mutilus galloprovincialis),
during a fild trans location experiment.
Marine Environmental Resources, 58, 609-
613.

Gil, S., Belge-Kurutas, E., Yildiz, E.,
Sahan, A., Doran, F., 2004. Pollution
correlated modifications of  liver
antioxidant systems and histopathology of
fish (Cyprinidae) living in Seyhan Dam
Lake, Turkey. Environment International,
30(5), 605-9.

Gule, 1., Leonard, B., Holdway, D. A.,
1997. Oil and dispersed oil toxicity to


https://dor.isc.ac/dor/20.1001.1.23223545.1393.8.1.4.0
http://aqudev.liau.ac.ir/article-1-62-en.html

[ Downloaded from aqudev.liau.ac.ir on 2025-12-09 ]

[ DOR: 20.1001.1.23223545.1393.8.1.4.0 ]

04

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

Pinto, E., Siggaud-Kutner, T. C. S., Leitao,
M. A. S., Okamoto, O. K., Morse, D.,
Colepicolo, P., 2003. Heave metal induced
oxidative stress in algae. Journal of
Physiology, 39, 1008-1018.

Rosa, M. M., Amila, E. M., Ana, S., 2005.
Antioxidant defencees in fish: Biotic and
abiotic factors. Review in Fish Biology and
Fisheries, 15, 75-88.

Sole, M., Porte, C., Albaiges, J., 2001.
Hydrocarbons, PCBs and DDT in the NW
Mediterranean deep-sea fish Mora moro.
Deep Sea, 48(2), 495-513.

Stanic, B., Andric, N., Zoric, S., 2006.
Assessing pollution in the Danube River
near Novi Sad (Serbia) using several
biomarkers in sterlet (Acipenser ruthenus
L.), Ecotoxicology and Environmental
Safety, 65(3), 395-402.

Teh, S.J., Deng, X., Deng, D.F., Teh, F.C.,
Hung, S.S., Fan, T.W., Liu, J., Higashi,
R.M., 2004. Chronic effects of dietary
selenium on juvenile Sacramento splittail
(Pogonichthys macrolepidotus).
Environmental Science and Technology,
38, 6085-6093.

Tetiana, V. B., Vasilkiv, K. B. Storry, V. L,
2005. Catalase inhibition amino triazole
induces oxidative stress in gold fish brain.
Brain research, 1052, 180-186.

Tophan, M.K., Prescott, S.M., 2001.
Diacylglycerol kinase zeta regulates Ras
activation by a novel mechanism. Journal
of Cell Biology, 152, 1135-1143.

Xu, J. B, Yuan, X. F., Lang, P. Z., 1997.
Determination of catalase activity and
catalase inhibition by ultraviolet
spectrophotometry. China Environmental
Chemistry, 16, 73-76.

Yilmaz, H., 2006. An In vestigation of
Antioxidant Activities in liver of Cyprinus
carpio Taken from Difrantation Station in
the Karakaya dam lake.1, 1, pp. 1-6.

Zhang, J. F., Wang, X. R., Guo, H.I., Wu,
J.C. and Xue, Y. Q., 2004. Effect of water
soluble fraction of diesel oil on the
antioxidant defense of the gold fish
Carassius auratus, Ecotoxicology and
Environmental Safety, 58, 110-116.

e 3 (HenS | ST gl 5T Dl ks Ol plo i Jshons 56,50

19.

20.

21.

22.

23.

24.

25.

Niyogi, S., Biswas, S., Sarker, S., Datta,
A.G., 200la., Antioxidant enzymes in
brackishwater oyster, Saccostrea cucullata
as potential biomarkers of polyaromatic
hydrocarbon pollution in Hooghly Estuary
(India): seasonality and its consequences.
Science of Total Environment, 281, 237
246.

Niyogi, S., Biswas, S., Sarker, S., Datta,
A.G,, 2001b., Seasonal variation of
antioxidant and biotransformation enzymes
in barnacle, Balanus balanoides, and their
relation with polyaromatic hydrocarbon.
Marine Pollution Bulletin, 52, 13-26.
Oliva, M., Gonzalez de Canales,M.,
Gravato, C., Guilhermino, L., 2010.,
Biochemical effects and polycyclic
aromatic hydrocarbons (PAHs) in senegal
sole (Solea senegalensis) from a Huelva
estuary (SW Spain). Ecotoxicology and
Environmental Safety, 73(8), 1842-1851.
Orbea, A., Ortiz-Zarragoitiaa, M., Sole, C.,
Cajaravil, M. P., 2002. Antioxidant
enzyme and peroxisome proliferation in
relation to contaminant body burdens of
PAHgs And PCBg in bivalve mollusca, crabs
and fish from the Urdabai and plentzia
estuaries (Bay of Biscay). Aquatic
Toxicology, 58, 75-98.

Oruce, E. O., Sevgiler, Y., Uner, N., 2004.
Tissue-specific oxidative stress response in
fish exposed to 2,4-D andazinphosmethyl.
Comparative Biochemistry and physiology,
137, 43-51.

Pacheco, M., and Santos ,A.M., 2001.
Biotransformation, endocrine, and genetic
responses of Anguilla anguilla L. to
petroleum  distillate  products  and
environmentally  contaminated  waters.
Ecotoxicology and Environmental Safety
49, 64-75.

Petres, L. D., Port , C., Livingston, D. R.
2001., Variation of antioxidant enzyme
activitiese of Spart (Sprattus Sprattus)
Larvae and organic contaminant levels in
mixed Zooplankton from the southern
North Sea. Marine Pollution Bulletin,
42(11), 1087-1095.


https://dor.isc.ac/dor/20.1001.1.23223545.1393.8.1.4.0
http://aqudev.liau.ac.ir/article-1-62-en.html
http://www.tcpdf.org

