[ Downloaded from isfj.ir on 2025-08-23 ]

[ DOR: 20.1001.1.10261354.1391.21.2.2.6 ]

[ DOI: 10.22092/1SFJ.2017.110051 ]

AR UMU/YAJLA..JJ/‘:S:‘J@.‘*JL.H u‘x‘&)l:ul»wlcd“

Pomid 9595 8590 NI T iiSon daily g 090 LIS oy o
(Carcharhinus dussumieri) wiw 4l awgS WS ¢ das slcél 4o

o b Tl
™ gl ielacal Lulie s M 3" 0 L3 daal
ol haelac Gubse o i o gogs ¢ Tl S dea
atarassoli@gmail.com
Yo Ig;u.ug‘é\g_\lm_)\,l‘uu_)daQﬁﬂb&iﬂ‘d@%)dﬁﬁj#ﬁe@ubﬁ‘d—v‘g\
\E\OO—_\\\-\U_L.;Q: 53_\;@&,\)@3 ‘C)‘J:" QMQ% WJA—Y
VAN 55 bl j sl WA 3T sl u s

° .

Carcharhinus ) wuw 4z aw S 51 4 505 Y8 U 5 ke €U )3 p gtk 5 S35 0307 polis Ol caalllan 9] 53
Pl awsS a1 53wl pan 0 g Sl okl Bula b (313,24 i 05! V 31) bt sk J1 s > (dUSSUMET
Mercury Analyzer —o&uss b o g clalé 3,8 s p pgibe 5 63y Coapb S0 L OT aSon da)
39 GF-AAS, Perkin Elmer 3030 ! wd croaus | o 9y 9 p ke <kl 3 (LECO, AMA 254)
33 p stk 3 639y 05 il (£SD) jlne Byl ol pan 43 o Kils 4 313 DL U5 ook oead PU 9400 Juko
9 V/OYEEY O/ oVETAS G S L g g /AR /0B g [AYE/Y /e bt /oY o Akas il
3 e Sl Oy s A8 Sl 55 O3l o) il ke T ey 5 035 p 8 5 p S5 S +/T8E/NA
3 WHO 3 FAO ©las;lbibinl d 31 5L AS b lad soi 31 Ao )3 ST 3 0 0 ke puizean .5 5 dlize <
St (Kt 039 3 Usb () Sl pita b ST 5 Alae Sl 55 pgaiho 50 g il Kl sy B IS
Sl 53 psatbe CBLE b )l a5 Cute Siran 0 g ald cadllas 31 53 (B b 31 51 DL 3 g5 ) 6l
e 8l a8 S 5 alae Sl 55 (SEIHO) 030r 4 p g 3o S 8 614658 4 131 O ST L 5 abias
Conr din T3 (6,8 S5 0alilis p st 5 05 Cute (Kirod oaT Sy YVEEY/SN 5 S/¥SEVVY o 3
b o Wb S5 4 Se-HY S LS5 Goob ) €8l 53 2 33 05 G et 2l an 13 5 213)
vl 5 9 ) i

o9 s it Gl dwsS pasilis g5y 0g> :5.&;5 ol

1 . N -
JJ—M—L\AGM\’J'*'


http://dx.doi.org/10.22092/ISFJ.2017.110051
https://dor.isc.ac/dor/20.1001.1.10261354.1391.21.2.2.6
https://isfj.ir/article-1-702-fa.html

[ Downloaded from isfj.ir on 2025-08-23 ]

[ DOR: 20.1001.1.10261354.1391.21.2.2.6 ]

[ DOI: 10.22092/1SFJ.2017.110051 ]

s ponila 5 s Gosrd SIHB L G L2ian dasl; 5 s gan SBIE ) OS5 Lo 3
LVRY-T)

Olils o (iSen aaly luly (Bilees pl b0
Lol G350 (S3) 3 porike) gdies; 5 (0ga2) (nSims
o e SR S IR IR R R VA PR
5500 azg BB as e b aS Wigh oo gt )8
ale olde Cedl g Cllags j0 ol mte oz So,d
Carcharhinus ) a.aw ail> awsS (VYAY ail; 8 o se)
agS cpydle a5 cul (S>g8 Sodb awsS (dussumieri
Soye sless o)l s izmen g (550 ,e il Glel o
(e g dpts Al dwgS OS5 alae Cdb jo g clale

il os paarles 5 595 6950 DB L oger LiiSen alal,

IB gy glge
LS obnl pd byl Slidkes cus Jsb o
5SS I8 A e ) egs B Sl (SaS l esli
SY epizr Jolo a Suo5 Jold ax) (e bl sl
Ades il dusgS diged YO NYAA lis) 4o ()lgY 052 slgasl b
Ao (5l pdiges ofw! V5l (Carcharhinus dussumieri)
odalin pac b osslin b (g0l 3 )b ) Conis ylai S
ae | G WAL s igel (39 5 SRz Job (DS
Sled 13 SIS 3l 5 85 Djgo ()0 pdigel S g Sy
Sl o 5 WD NS Sl o oKl az s Y-
Sy olRails b ailie 0aSiiils oLf..ihlLo)"l 4 (Gow L;ch}:JL;'l

sl e ey

Slalaoe g (o) diwg 50 (b ok (S Sl
srerb slaanl i 5l s Slils ol liee ST 3975 ]
Loy dwg 50 olooed g (b VLD 5 Ja9)
@ arg b ogd b o 3l an o5 Sl slacudls
(Biodegradation) ;yol i) g8 4555 ¢ olowd LS
e 4 YU (Bioconcentration) i) sess Jewsls g
Adham et al., 2002; ) w5 oo (som oo YT & Lo
S8 ogux (pSiw wljld 0 o .(Oliojo et al., 2005
30 Gdhe SOSedam il g L 4 a5 ol 08 paste
0,8l ;0 Pl coge aSl wijla ond) Slogzge
5 095 905 e g (bl (oras el b
Slaass 3k 5l (ATSDR, 1999) wed o (5,165 Ko
3 S G $9) 5 peethe 55550 S was oo LS
poedlS g oger (pgaty (i Ol e Sl RalS
Jds e & (Mercola & Klinghard, 2001) o)l
Seadls ) grmlie lone Wl oo gdinsn; Cnl e o
Al egem il K SlE L bl ye Sbje sloos gl 8
Js cnss wile by slaes,glp Grae (Jlie olgin
4o (Mako shark) awsS 4 9,6 pl;> ,o (Pilot whale)
Ol womin 3l o og olpen (enSeigy SIS L aidje
Raymond ) s, Sldl & oguz 4 poaides Jgo Cond 09
(& Ralston, 2009
ol jols (o S5 sbbails 5 5 LalKaVl) sl
«$5,9kaS Sy, Geizmen 5 (S OASL (e g )b 4
ool wiBles azlse oz wogi b )b mlds O jlees
loos,5T 13 Codles s {OVYAF () Ken 5 (65 Los uclosl)


http://dx.doi.org/10.22092/ISFJ.2017.110051
https://dor.isc.ac/dor/20.1001.1.10261354.1391.21.2.2.6
https://isfj.ir/article-1-702-fa.html

[ Downloaded from isfj.ir on 2025-08-23 ]

[ DOR: 20.1001.1.10261354.1391.21.2.2.6 ]

[ DOI: 10.22092/1SFJ.2017.110051 ]

AR utu.u.tts /\‘ b‘)LA.ai/‘sS:tJ Sy Jl.a.u

Ol 2l gale dlae

304
T
29 4
28 4
P
E
Z 26
25
0 100 200km
e 150mi
234
48
Longitude
C)lf}ﬁ,h bl:.w‘ J"y BL 6)‘},343}&3 6\.&6)_’4’&# 0.:..:.03}5 R JS.:»
S5 g goi & A B C D E F G
N= Y%t Y1°vo' Yoy Yovy y1evy' 1o Y1°oV'
E= o°rt 00! 00y 08y’ 08°ve’ orero’ oLy

(LOD) olfss [t o> 0 o duoys Vo0 LA
YO g Y ) i Sy 9 el s Sl
Ve poes a3l 5l 0 KA (js 05 2 e 55,5
ISl Sl 5 5 oy bame (Sogll slaesls 5 3520
oy gools anlie cqa cplply Wil oo 5 (59 ol
039 st S izl SVl b alis (l o ool
IRV SP VI
BN P R N ES PV S S SR - S U
Excel 13805 5l loges gus, <> 3 SPSS 16 158l 3
Jby @ 5l esls camli ol asin gl b oolaiul
Al 5l 38,5 solazwl Kolmogrov-Smirnov yse;1 ;|
chale aslas glp wows Jly bools a5 0o 5 axin
A ooliiwl a> TSt eesl 5l 48 slacdl jo olic
Sloyesie b baigel poile 5 (55, oger cdale abal) ou)
Shoslial b 518 5o (Soon alal, (nizren 5 455 S,
Sz 28,5 g0 Gy Sl slaedls (Sien (g0

\Y

g bglie By e b ollislojl jo ladiges I plas o

ool J13 ias (650 0 sdwl Candy Fen byl 3l (s )lake
Jae) plis 58 oKiws 5l eolaiwl b ocopies 5l e ol
sl ;o el YF Sae 4 (OPERON-OPR-FDU-7012
508 5l e aiged opl aias S o Kile ax o -0
Gl S a5 035150 05 Sgar (B bl b sae
LECO-AMA  Jus Mercury Analyzer ofiws jl ogu
Sl man 5l hgy opl 0 a8l 5l ol eslanl 254
Gerstenberger et al. ) cos b5k 4 5L sl cod eolatul
51 oolatul b ladiges (oleowds uan 0,8 alxil 5wy (2006
[VHCIO,) ¥ HNO] I8 sl 9 SO psouml Lol
sxSoll sl «Ducros et al., 1994; Endo et al., 2008)
85 0555 (o3l Dl slooliiws Sl s (59 5 pgatbes dale
Perkin 3030 jos (Graphite Furnace Atomic Absorption)
olKiws b3k 90,5 eslanl PU 9400 Jao (lé 4 Elmer

MO AL Jo3 L odgaome 13 i (59 9 poibs B (sl


http://dx.doi.org/10.22092/ISFJ.2017.110051
https://dor.isc.ac/dor/20.1001.1.10261354.1391.21.2.2.6
https://isfj.ir/article-1-702-fa.html

[ Downloaded from isfj.ir on 2025-08-23 ]

[ DOR: 20.1001.1.10261354.1391.21.2.2.6 ]

[ DOI: 10.22092/1SFJ.2017.110051 ]

wod sl 5 o sosre 0B L OF oiSen dasl;y 5 o e a5

OholSan 5 Lo

o 50 Faiile OY/F iy oud swo sladises JK
A Jols 5 iz 0 iele AAY g 0obo

2 I&e Jsb pite o s )logine BB adllas )y
b P> ciala vezg oole ez b 5 e
3 peethe 5 59 65900 Dl 5 g clale (Sl annlie
AW wole iz b 5 iz 0 dac oS glacasl
Oy0 Ol cdale (Kl (P>+/0)) ol lis gyl sme
ol cdale 5 Silee 51 VL 6lo gime jokar wuST 8L 50 axlllas
OV Gloges il (P<e/e)) 0g alae cdl yo Sl
e basS g alae cdb s poile 5 0 cile . Sle
g P<eloV) ol Jols losine 5 e (Sion o Job
3 sy hble ay Job Gl b aSJl o o(P</00
ygn 15 4 5 alde il sloaigal

51 e el ouls solaul g adal) 51 Jee Cad o6l 5
Ve 10%) ogex (ool (339 9 (Jgaishes 5o 05 YAAP) pseiles

(Dietz et al., 2000) <ol (Jgo koo 0 p,5
ol = (5 oGi o5 n eSS Jsesl) Jee clile
Ve ldseiskes 03 05 ool Gas X (5 039 5 2 5 95e)

Abw dil> awsS 5l sae YO v 3l Jolbs ml

f?""’L”J 9 (59 O ul).lﬁ cdale e g (cQLA AR s)J \f)
oals las V Jguz j0 ads jelay S g alae glacél o
O Galogre 5 Cudte (Ko asdlas ol jo ol oo
Gl dwgS )3 o 03 9 JB sk (et sla it
Jsb ol iSlas g JBlas (P<e/e)) awl cansy sub

L 6l 58 Glome Sl il 2 5 80ka) pgsthes 5 (S35 gz w5 (i) 5 ool S ) gl

(Carcharhinus dussumieri)

oslo + 5 5 osle

YVO)/0VENTEV/EY YAAVYYEIFY Y 00 Yoiv/AVEVAA/AY (6,5 055
VVALENY/YA Yo/ YEYY/AY V4/YAZY/0V (oils) J&s Job
ooty ooty oy e o s
V/oVEGA +/A4E /A1 VAEAY AS (5 0iseS ppSs, 5
+/AYE /Yo LAY VALY H/AOE /YN e S
VoV /gy Votte ¥y Vet /o) As (585305 2 pSs,5)
Y0 SAYE S AY-E VN s ool
A= SIAR /EYE Y c/oVE VA S (S osseS peSsSn)
VYR /YWY ARV Veaky/e g abae
YVEEY ) Y/FE) /av Y/YrEE/AY A SeiHg Jse oo



http://dx.doi.org/10.22092/ISFJ.2017.110051
https://dor.isc.ac/dor/20.1001.1.10261354.1391.21.2.2.6
https://isfj.ir/article-1-702-fa.html

AR utu.u.sl:s/\‘ b‘)LAJjJ/‘SS:\‘SC_\“%JlA.u u‘x‘&)l:ulw.‘.:du

[ Downloaded from isfj.ir on 2025-08-23 ]

[ DOR: 20.1001.1.10261354.1391.21.2.2.6 ]

[ DOI: 10.22092/1SFJ.2017.110051 ]

AR Yie
: Yo [ ]
3 A - A A p<0.01 °
3 LY as el ® .
S Lfes A |
E 37
M: ‘.ll‘f - Mi: \."& 7
. L
= L. EE
? ‘.'I‘Y ] A dl..a:u_-él.: w:_:
> o +l8 A

T Qe 7o Y- A 9+ Yoo AE —elD fie e

(em) 52 Jsb

-

= =
1

-5
]

.

1 A

i.,‘ A 3 ¢ . =0.56

3 7 3T o p<0.01

o : . .

2 - L TTee O asedt

S P e ST

YooY A Vh: V- A = = ‘e .’

=y - = m r=0.56

3 3 - s+ & p<001

2 ‘ = " e il
b e Y- A - Yo 1) Qe P ' A+ Qe Yeoe e

(em) 52 Jsb
(em) 52 Jsb

(Carcharhinus dussumieri)aaw b= 4w S ;3 Ok Jsb b AS 5 dhas C3b s poke 5 S9) o B ddaly )l gl

AN J5A.? L dJUaa Cred (Y Jﬁ.)o) als ULM.J 6)“);5""’“ L $)|064M 9 S M Iyves clale R Q—i‘ 5
MTWJJASJJ))YLOPd\JrSMA‘S]%QJALCwi’LM m@bm;ﬁswuﬁbse)ﬁ)dﬁwm
5 e ek OS5 il y (gg, cdale b oLl ol lis

Ao Wl A S S 5 daas b 3 pahen 5 505 IS Lo CBLE g (Siner 05051 1Y Jgkx

(Carcharhinus dussumieri)

Se Zn
v AL Hg ab o
————— —v/0y* Se 4lae
Y —+/0 Hg adly
—————— —v /Yot Se S
**P<0.01

Vo


http://dx.doi.org/10.22092/ISFJ.2017.110051
https://dor.isc.ac/dor/20.1001.1.10261354.1391.21.2.2.6
https://isfj.ir/article-1-702-fa.html

[ Downloaded from isfj.ir on 2025-08-23 ]

[ DOR: 20.1001.1.10261354.1391.21.2.2.6 ]

[ DOI: 10.22092/1SFJ.2017.110051 ]

wod sl 5 o sosre 0B L OF oiSen dasl;y 5 o e a5

OholSan 5 Lo

(Carcharhinus dusSUMIEri) diw 6lr 4w S &S 5 abias SO 55 09 5 p sk Jgo il W PP

Se:Hg Kt osr e Bl Sl pohe Joo clale il OH 68
Gosspf 28 desl) | (G55 S 28 Jsesl)
U oY s e Y &l 4 S
VS o/ ova A

il Sldllas o (F Jsoz) ol a8 (Yoo A) o San s
aS o5 Lasie (YoV)) oS o Storelli lawg oo
0ge2 (o9 Vb (ol s daaisS (fwsj Sloogas » opdle
o plo b alinae by plale iz glacdl o
@il inae sbys ol dilhie 8IS0 Slogas
dw Glo jsame o (Semi-enclosed Sea) aiw ass oLy
4 Bl fe a5 oly 5l a5 el W31 g Lyl bewl o)
2)l0 oly Epw Slyd A Pow JU (izmen g udbl ugild]
51 eliae Ll slooss¥T 54, 5 (cob alnoe b, Sl
Loyl o i g0 byo cpl il a5 Conl (gousie slaailsog,
oan VT ahal a5 ol odd crge adlate S35 9,00
LS (pgme gty O YL Ol 5l 5 90T S g0 oS
Bols 5o (S5 Sy camdy (nl wlie 5 o )B s 09
Sla Sogll 595 rizmen 5 Of (5,58 Vb Ol a0 e e
|y byl 5 oo Cobin S53lsST 5 5l elie ol
wlls ol 55 59y 5 peaibe Ll clale ool ssls o
I by sad sl Clillae mlbs b awlie LG
31895 9 poathe DIl w0gr B 5 (F Jgo2) Conl (pnfiions
&S s S glopaSly o Jbd 65058 yolie alex
Ol CBLE s ran 41 g o alatS Siligass s
Ol Wlgs o Blides slaaish 5l Oy ol )5 ol
(McMeans et al. 2007) asb axsls ol
4 ez g 0 e Al pexy cbile ol
a o JEI b gsb o adslie sloan] b sl Slosas
Sy Caogas lale awsS )0 04l (S iz b oSS
chale pals [0 cage Jole wilgs oo Woole jo oljea5; e
2 slbie @S ( Shg nl b Gilhe Sk by 4 Cod oz

-

oxzy sk o o 655 olSle 5 wis (g9 s
dwgS ol cwlal i S s ) pezs o glie
Jsb L (Apex predator) olic e, wl, ol Ko lale
Sl g e o5 wies il Splie £ 5 U e
oy cpns cllale wlbinl o> 5l 5L cdel T e oK
Jolaa 50 o aloul wlalllae (o (Adams. 2004) ol .
dwsS Bl sladisS (59, alitae Slyd 5 sl Glo
Slulial a5l 5s e clale a5 ws )T Lasie (loale
Cornish ) coul oo laawsS 51 55 j0 Lo adgs gllasls
(et al. 2007

Bl mozd cdale (Sl a5 ol plas gwyp ol @S
e e R AR RS R
i 45 el (5 0 p)5 2 S es5ee) VOV 5 +[FF V[V
SAY 5t NY 00 oo ) alae cél e ol ol cdals
slocled o Sglis b (5 0jg £S5 2 PSS
Sl yolie i) mesd [0 soge G LISL ewdslio
5 ads WS wile plecdl o S OllE aasd cle
GV Splie olled walae il b o3 e b
Slaaigas 5l ao,s FF s sg> cibale walllas ol o Canlys]
-10) (1233) FAO 3 WHO s laitiul o> 5 5YL oS dl
Sy Gl el S5 oY El (5 9 o5 2 59,5
C.:L; )‘ sféb R YL R alae sl 9O oga> cdale sowl
30 g yeS bz 5l S dawg oad pll Sldlas
ond pll Slilhae g cdile WS il s 4SS e
a5l e (Yoo V) oLKen 9 McMeans  Lawgs
Endo 4 (Y- +0) Nunez-Nougira lews o slol sibos
1


http://dx.doi.org/10.22092/ISFJ.2017.110051
https://dor.isc.ac/dor/20.1001.1.10261354.1391.21.2.2.6
https://isfj.ir/article-1-702-fa.html

[ Downloaded from isfj.ir on 2025-08-23 ]

[ DOR: 20.1001.1.10261354.1391.21.2.2.6 ]

[ DOI: 10.22092/1SFJ.2017.110051 ]

Ol 2l gale dlae

(gowl) St il dwgS ool g 5 iz g0 o LSS al
osle iz ;0 iz 4 oge> JWl pae NI 5 (VWYY
ASl agS cpl jo ogu cdale S pas 5 Lo Wil o
awgS 5l By aS Wy o155 (VAYY) o) 4 Greig
Jsl 4 506 sole i Squalus acanthias sile Lals

W i A 09>

ey Mustelus norrisi 4 Squalus megalops (slaasss
2 g chle u gl e S &SS90 50l
De ) ais Jel> Mustelus canis ool iz b 5 i
O Gyl gire Dglas waalllas ol 4o (Pinho et al., 2002
odle iz by iz oS g alae glacdl o g clale
Sy go25 e 2 680 Stz (nlpll el Cessy
TP el saw aily awgS WS g dlac slacdl ;o 0g>

bis e Gbbe Olals 4w sS 51 (5 p 4S5 s b 53 (5 055 05 2 pS9,50) (595 5 paides o g il Koo i J g

o e\l o il g Zn Se Hg 5 ale ol <3l
Vas. (1991) Atlantic ocean /e | — — | Seymnorhinus licha
Turoczy et al. (2000) Tasmania, Australia Y — y/A+ | Deania calcea
Storelli et al. (2002) lonian Sea vay Y/A 'Y\ | Sphyrna zygaena
Branco et al. (2007) Azores — \/Y v/¢ | Xiphias gladius
Nunez-Nogueira Mexican coastline | ivav | V/i4 vxv | Carcharhinus limbatus
(2005) dae
Nunez-Nogueira Mexican coastline | vy | YAV -~/ | Rhizoprionodon terraenonae
(2005)
Storelli et al. (2011) Mediterranean Sea | ¥/A | — ywv | Mustelus mustelus
Nam et al. (2011) Florida near shore | — e | Negaprion brevirostris

waters
Nunez-Nogueira Atlantic ocean Y444 | £/9A viva | Carcharhinus limbatus
(2005)
Nunez-Nogueira Atlantic ocean YO | VA +AA | Rhizoprionodon terraenonae
(2005)
McMeans et al. (2007) Prince William Ve | w08 +/\Y | Somniosus pacificus
McMeans et al. (2007) Cumberland Sound | =vAs +/0) «/84 Somniosus microcephalus A
Endo et al. (2008) Ishigaki island YIM | — yA\v | Galeocerdo cuvier
Endo et al. (2008) Ishigaki island Wl | — vy | Carcharhinus plumbeus
Nam et al. (2011) Florida near shore | — AL /A6 | Negaprion brevirostris
waters

Vv


http://dx.doi.org/10.22092/ISFJ.2017.110051
https://dor.isc.ac/dor/20.1001.1.10261354.1391.21.2.2.6
https://isfj.ir/article-1-702-fa.html

[ Downloaded from isfj.ir on 2025-08-23 ]

[ DOR: 20.1001.1.10261354.1391.21.2.2.6 ]

[ DOI: 10.22092/1SFJ.2017.110051 ]

wod sl 5 o sosre 0B L OF oiSen dasl;y 5 o e a5

OholSan 5 Lo

o> &b LS5 b «Endo et al., 2006) Hg-Se oSS

@ oogr p oporibe peiteepe SlaxS b GeSgpeike b
Cardellicchio ) jlacaSsy ;sslsls colled o0 alauly
Molar ) Jse Cows a5 ams o lis 3l Slalllae 3L
S,y 5 G xaBs Condg (SEIHQ) 05> 4 pail (ratio
ol msoe lad bl o 1y ez jpax 5l LAL blage
Oy IS o 45 | pisS] 5 55 Dl ¢ 5L
cbale 5l 518 LT o pacle cdale a5 Slale 5 s3] (Bwipy
Frinr o5l omr & psile Jso o Lo il oge>
39 pogaids o (R oaipoLis Sl YL Jee Cond ol
i) wi:l.uo ax]lao U’il L | 0 (oo CJ‘).)‘ u...mlf
Ajjwdb)éopmﬁwéyw()mdb?d
Sl Gy YIVEEY/EY o SIYFEVVY o5 5 i ails deS
oS ols plas adone plo Oldlas o alive gls (Y Jguz)
Paul et ) -/0V£-/\Y 5 \Y£F/1\ Smooth hammerhead
o Y-\ ¥ Blue shark 445 alae g 05 céb o «@l., 2003
455 90 oS <l o 4 (Branco et al,, 2007) «/sY¥+A
<y Greenland shark 4 Pacific sleeper shark
(McMeans et al., 2007) cool YIYFEA § \YIVE2O/TF

oo YUosh )55 (VAAf) Muir 5 Wagemann
VY9 OV i) pasthe g og> clale by
ot ol Phoca hispida oS 5o (5 055 5 5 p)5 9,5
ol oo Sl cedle zun Ll 3l go ol cdale g YU
s Olidss i 8l dadlae 550 a8 o 36 g0
1 sl o 1 0I5 5 K050 b 56 58 ol s ST
Dgad 35L

S AY M slie ols 5,155 (VaYS)  Kasuya
05> V) UM clale gg, ol 5 /Y VP ML ol
3 T alal, eSS Lo Fe 5l i el 108,56
5 Parizek Loy ool clllas ,0 pgile g o
5,35 o (VAY#) Kasuya -3l a5 5 ) (14#Y) Ostadalova
Slllas ol b oggoge ] Coenl 4 axg L
calize sladiss 5 ‘59.,.,.L..: 9 09w ‘5....\&6.:@ )" 6‘00);;..5

Sl 0 ponils g 0ge> clale oS oy lis Gaass oyl
Whse B o ol b e wly awsS WS g alae
5 ogex wibale Bl L bl e slie ol () loges)
Adams & ) oo Job Lilidl b lale awsS s sl
DePinho et ;Turoczy et al., 2000 ;McMichael, 1999
Slalllas .ol oo 4,155 (Branco et al., 2007 ; al. 2002
S5 Sl o ppat S OIS ses e i
b oo 1y oy Slogzse o 5 s slees S b SheS
O ol g o GRIEL a5 sloog S (o9 s o (e
&o o Joed sy S LRl b (Jodd (e 4 05 puitins ala
Storelli & Marcotrigano, ) ab e (il 5 pSiw il
2 s, <bale s, sl .(Szefer et al., 2003 ;2002
ojlail iol8l b avhw dil> awsS oS g alac cdl slaaigal
ohale aus 53 @i ool (1 oged) Wl IS o
Endo et ) ol cewss 35 Silvertip shark 4 Tiger shark
Sl clale (550 e uKiw Gl M5, @l., 2008
AP ghale g byo Ghlailis Sl (H 0 50 e 5 695 S972
rolie Gl 4 B ull b ol s alyoo G2alS yoe Jobo
«Storelli & Marcotrigiano, 2000) il se b, i o

iSan 45 ols olid (5 5 0gez (Sharad (53051 (o)
FURRVC JCOt FPCIVN R RSO PO FORNC Ot PN SR
Skl 4 Ll gy o8 WS oo i Cdsaisllie JlglhE e
Lo pgaile 5 59y wile 6908 polie (3 (mtws 5
oz 5l lysigllie (Ngu & Stillman, 2006) <l
1) Jskos 09,0 5Lad o5 st o5 J5Sge (159 b slacnis
ey S oa Sl Jp5 slaog S b snins (ST il |
ol s & caw S Ll Sl & ooy
o ol crge Joo ol 0500 (5,05 55 3l Sl
Oiggllie ()f edi iy aml 4 (53, (3 Osd o0 59y O3
ol 3 Sphien nsigllie F Gl co wead Jate
oo 313 g 10 Lol wond atulS (59, oy cibale 5l el
(Quig, 1998) wigss o ,lee

e (Ko 050> ilale a8 ols (Las zuls asllhae oy
Syls oS g alac il e petle cbale Lol s
oS oanmoplis parile 5 oge> cble Cute (Staen

A


http://dx.doi.org/10.22092/ISFJ.2017.110051
https://dor.isc.ac/dor/20.1001.1.10261354.1391.21.2.2.6
https://isfj.ir/article-1-702-fa.html

[ Downloaded from isfj.ir on 2025-08-23 ]

[ DOR: 20.1001.1.10261354.1391.21.2.2.6 ]

[ DOI: 10.22092/1SFJ.2017.110051 ]

Ol 2l gale dlae

Adams D.H. and McMichael R.H., 1999. Mercury
levels in four species of sharks from the
Atlantic coast of Florida, Fish Bulletin,
97:372-379.

Adham K.G., Hamed S.S., Ibrahim H.M. and
Saleh R.A., 2002. Impaired functions in Nile
tilapia, Oreochromis niloticus, from polluted
waters. Acta Hydrochemica et Hydrobiologica,
29(5):278-288.

ATDSR, 1999. Toxicological profile for mercury
http:/lwww atsdr.cdc.gov/toxprofiles/tp46.pdf.
Cited: October, 2009.

Branco V., Vale C., Canario J. and Santos M.N.,
2007. Mercury and selenium in blue shark
(Prionace glauca, L. 1758) and Swordfish
(Xiphias gladius L. 1758) from two areas of the
Atlantic Ocean. Environmental Pollution,
150:373-380.

Cardellicchio N., Decataldo A., Di Leo A. and
Misino A., 2002. Accumulation and tissue
distribution of mercury and selenium in striped
dolphins (Stenella coeruleoalba) from the
Mediterranean Sea (southern Italy).
Environmental Pollution, 116:265-271.

Cornish A.S., Ng W.C., Valerie C.M. and Wong
H.L., 2007. Trace metals and organochlorines
in the bamboo shark, Chiloscyllium plagiosum,
from the southern waters of Hong Kong,
China. Science of the Total Environment,
376:355-345.

Dietz R., Riget F. and Born E.W., 2000. An
assessment of selenium to mercury in
Greenland marine animals. Science of the Total
Environment, 245:15-24.

4

Lo o on doaisl g bsiSh g 5 ol (sSis
505 9)lge (B 50 el 4B T B jg0 a5 Kol
03501 (ol SlapinmssS] ool 5 S50 ez powib Lo
aen mls (Rudd et al., 1980) cul oo soliiwl og> a
Al 40 o> (gew SIS rals wie (ldlas )
A iy Sl azg bl pariles 5L sSTLT
53 poeike Sl jhas el bl 5 ogex 5l (AU Cuegene
58 (Bioavailable) iw) owpwws colild anlllas i 58
SlsS & Sl BT 18 10,95 5] (5l S j5s ) poniles
Ol 950eS b (Jlods Slis)l 5 ez sloypiS Canl 0ol el oS
WS L 1)oiS 5 (S JS (ped 4 as 42lge pate
5 Lailsog)) (ol o & (uages 9 55,588 SloosS @y poeils

(Raymond & Ralston, 2004) 5’ e a3l (e

S0 8 g S
0ASEINS Camay Jagzre 09,8 I, 095 Glitel 5 S5 e

SUl 3903 w818 sl (wyde S b oKl (orneb wlie

w0l oo Slnl pRaes]

&bo

Carcharhinus ) awsS’ SasSTy cwyp SYVY s o lgumulis]
O e ol Gl o Ko e slaassS 5 @dussumieri
s YV el iy los sb5o (Ml Slidiods 5 0

Ao 0 Al Glole dwsS Sian gy p YTV o ol
N lee byo (Mt Slidios 35 0 .05 j0 0 dilate
Ao

(SHw hslowwl 9.z ()l 595 1€ (Grlw asclon!
YYP o850 ollesl ) e 40 0gx JYAP
Axio

b g OISl oot IWAF g il 5 . ghume
S5ogtiS pole abme ()b mdS plale ansS 5l S
AVOY BV Slio b ojlads XF al> ol

Adams D.H., 2004. Total mercury levels in tunas

from offshore waters of the FloridaAtlantic

coast. Marine Pollution Bulletin, 49:659-667.


http://dx.doi.org/10.22092/ISFJ.2017.110051
https://dor.isc.ac/dor/20.1001.1.10261354.1391.21.2.2.6
https://isfj.ir/article-1-702-fa.html

[ Downloaded from isfj.ir on 2025-08-23 ]

[ DOR: 20.1001.1.10261354.1391.21.2.2.6 ]

[ DOI: 10.22092/1SFJ.2017.110051 ]

wod sl 5 o sosre 0B L OF oiSen dasl;y 5 o e a5

OholSan 5 Lo

DePinho A.P., Guimaraes J.R.D., Martins A.S,,
Costa P.AS., Olavo G. and Valentin J.,
2002. Total mercury in muscle tissue of five
shark species from Brazilian Offshore Waters:
Effects of feeding habit, sex, and length.
Environmental Research Section A, 89:250-
258.

Ducros V., Ruffieux D., Belin N. and Favier A.,
1994. Comparison of two digestion methods
for the determination of selenium in biological
samples. Analyst,119:1715-1717.

Endo T., Hisamichi Y., Haraguchi K., Kato Y.,
Ohta C. and Koga N., 2008. Hg, Zn and Cu
levels in the muscle and liver of tiger sharks
(Galeocerado cuvier) from the coast of
Ishigaki Island, Japan: Relationship between
metal concentrations and body. Marine
Pollution Bulletin, 56:1774-1780.

Endo T., Kimura O., Hisamichi Y., Minoshima
Y., Haraguchi K., Kakumoto C. and
Kobayashi M., 2006. Distribution of total
mercury, methyl mercury and selenium in pod
of killer whales (Orcinus orca) stranded in the
northern area of Japan: Comparison of mature
females with calves. Environmental Pollution,
144: 145-150.

FAO/WHO, 1999. Joint FAO/WHO Expert
Committee on Food Additives (JECFA), Fifty-
third meeting, Rome, 1-10 June 1999.
http://www.who.int/pcs/jecfa/Summary53revis
ed.pdf. Cited: October, 2009.

Gerstenberger S.L., Cross C.L., Divine D.D.,
Gulmatico M.L. and Rothweiler A.M., 2006.

Assessment of mercury concentrations in small

mammals collected near Las Vegas, Nevada,
USA. Environmental Toxicology, 21:583-589.

Greig R.A., Wenzloff D., Shelpuk C. and
Adams A., 1977. Mercury concentration in 3
species of fish from North Atlantic offshore
waters. Environmental Contamination
Toxicology, 5:315-323.

Kasuya M., 1976. Effect of selenium on the
toxicity of methyl mercury on nervous tissue
culture. Toxicology Applies Pharmacology,
23:136-146.

McMeans B.C., Borga K., Bechtol W.R,
Higginbotham D. and Fisk A.T., 2007.
Essential and non-essential element
concentrations in two sleeper shark species
collected in arctic waters. Environmental
Pollution, 148(1):281-290.

Mercole D.O. and Klinghard M.D., 2001. Mercury
toxicity and systemic elimination agents.
Journal of Nutritional & Environmental
Medicine, 11:53-62.

Nam D., Adams D.H., Reyier E.A. and Basu N.,
2011. Mercury and selenium levels in lemon
sharks (Negaprion brevirostris) in relation to a
harmful red tide event. Environment
Monitoring Assessment, 20:412-421.

Ngu T.T. and Stillman M.J., 2006. Arsenic binding
to human metallothionein. Journal of American
Chemical Society, 26:67-73.

Nunez-Nogueira G., 2005. Concentration of
essential and non-essential metals in two sharks
species commonly caught in Mexican (Gulf of
Mexico) coastline. 2da ed., pp.451-474.


http://dx.doi.org/10.22092/ISFJ.2017.110051
https://dor.isc.ac/dor/20.1001.1.10261354.1391.21.2.2.6
https://isfj.ir/article-1-702-fa.html

[ Downloaded from isfj.ir on 2025-08-23 ]

[ DOR: 20.1001.1.10261354.1391.21.2.2.6 ]

[ DOI: 10.22092/1SFJ.2017.110051 ]

Ol 2l gale dlae

Oliojo E.A.A., Olurin K.B., Mbaka G. and
Oluwemimo A.D., 2005. Histopathology of
the gill and liver tissues of the African catfish,
Clarias gariepinus, exposed to lead. Journal of
Biotechnology, 4(1):117-122.

Quig D., 1998. Cysteine metabolism and metal toxicity.
Alternative Medicine Review, 3(4):262-270.

Raymond L.J. and Ralston N.VC., 2009. Selenium's
importance in regulatory issues regarding mercury.
Fuel Processing Technology, 90:1333-1338.

Raymond L.J. and Ralston N.VVC., 2004. Mercury:
Selenium interactions and health implications,
Seychelles Medical and Dental Journal
(SMDJ), 7:72-77.

Rudd JW.M., Turner M.A., Townsend B.E.,
Swick A. and Furutani A., 1980. Dynamics of
selenium in mercury contaminated
experimental freshwater ecosystems. Journal of
Fish Aquatic Science, 40:848-857.

Storelli M.M., Cuttone G. and Marcotrigiano G.,
2011. Distribution of trace elements in the
tissues of smooth hound Mustelus mustelus
(Linnaeus, 1758) from the southern-eastern
waters of Mediterranean  Sea  (ltaly).
Environment Monitoring Assessment, 20:511-
521.

Storelli M.M. and Marcotrigiano G.O., 2002.
Mercury speciation and relationship between
mercury and selenium in liver of Galeus
melastomus from the Mediterranean Sea.
Environmental Contamination Toxicology,
69:516-522.

AR

Storelli M.M. and Marcotrigiano G.O., 2000.
Environmental contamination in bottlenose
dolphin (Tursiops truncates): Relationship
between levels of metals, methylmercury, and
organochlorine compounds in an adult female,
her neonate, and a calf. Environmental
Contamination and Toxicology, 64:333-340.

Szefer P., Wieloszewska M.D., Warzocha J.,
Wesolowska A.G. and Ciesielski T., 2003.
Distribution and relationships of mercury, lead,
cadmium, copper and zinc in Perch
(Percafluvia tilis) from the Pomeranian Bay
and Szczecin Lagoon, Southern Baltic. Food
Chemistry, 81:73-83.

Turoczy N.J., Laurenson L.J.B., Allinson G.,
Nishikawa M., Lambert D.F. and Smith C.,
2000. Observations on metal concentrations in
three species of shark (Deania calcea,
Centroscymnus crepidater, and Centroscymnus
owstoni) from southeastern Australian waters.
Journal of Agriculture of Food Chemistry,
48:4357-4364.

Vas P., 1991. Trace metal levels in sharks from
British and Atlantic waters. Marine Pollution
Bulletin, 22:67-72.

Wagmann R. and Muir D.C.G.,, 1984,
Concentrations of heavy metals and
organocholorines in marine mammals of
northern waters: Overview and evaluation.
Canadian Field-Naturalist, 86:123-125.


http://dx.doi.org/10.22092/ISFJ.2017.110051
https://dor.isc.ac/dor/20.1001.1.10261354.1391.21.2.2.6
https://isfj.ir/article-1-702-fa.html

[ Downloaded from isfj.ir on 2025-08-23 ]

[ DOR: 20.1001.1.10261354.1391.21.2.2.6 ]

[ DOI: 10.22092/1SFJ.2017.110051 ]

Iranian Scientific Fisheries Journal Vol. 21, No. 2, Summer 2012

Investigation of mercury concentration and its interaction with
zinc and selenium at the muscle and liver tissues of Whitecheek

Shark (Carcharhinus dussumieri) from Persian Gulf

Tarassoli A.*®: Valinassab T.? and Esmaeli Sari A.®

atarassoli@gmail.com
1,3-Faculty of Natural Resources and Marine Sciences, Tarbit Modares University, P.O.Box: 356

Noor, Iran
2- Iranian Fisheries Research Organization, P.O.Box: 14155-6116 Tehran, Iran
Received: December 2011 Accepted: July 2012
Keywords: Mercury, Zinc, Selenium, Whitecheek Shark, Persian Gulf

Abstract

Mercury, zinc and selenium concentrations were analyzed in the muscle and liver of 25 Whitecheek
Shark (Carcharhinus dussumieri) from the coast of Bandar Abbas. The level of Hg accumulation and
its interaction with Zn and Se in Whitecheek Shark were studied. Hg, Zn and Se concentrations were
determined by an Advanced Mercury Analyzer (LECO, AMA 254), Atomic Absorption Spectrometer
(ASS,PU 9400) and Graphite Furnace Atomic Absorption Spectrophotometry (Perkin Elmer 3030)
respectively. The mean (£SD) of Hg, Zn and Se concentrations were 0.05+0.02, 0.92+0.25 and
0.13+0.05ug/g wet wt in the muscle and 1.07+0.86, 1.57+0.43 and 0.46+0.19ug/g wet wt in the liver
tissues, respectively. The mean of Hg, Zn and Se in liver tissue was significantly higher than muscle
tissue. Also, 64% of liver samples showed levels above the acceptable limit established by WHO and
FAO. A positive correlation was found between Hg and Se concentrations in the muscle and liver
tissues with weight and length variables were statistically significant. In this study, the accumulation
of Se in the muscle and liver of Whitecheek shark showed a positive correlation with Hg
concentration. The mean molar ratio of Se to Hg found in the muscle and liver were 6.36+1.77 and
2.74+3.61, respectively. Positive correlations between Hg and Se showed efficient detoxifying
mechanism and as a result, the possibility of reduction in toxicity of mercury in both tissues via Se-Hg
complexes or the binding of Hg with selenoproteins.
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