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Abstract

Background and purpose: Southern area of the Caspian Sea is an important resource of
seafood products in Iran. One of the major factors affecting the health of seafood consumers is lead (Pb),
due to its wide distribution and bio-accumulative property. In this study, all the studies, conducted during
2003-2016 on the amount of lead in white, mullet, and carp fish at the southeastern coast of the Caspian
Sea were assessed.

Materials and methods: This meta-analysis used the data on 1242 muscle tissues of Rutilus
frisii kutum, Liza auratus, Liza saliens, and Cyprinus carpio collected from the southern coast of the
Caspian Sea. The level of lead concentration in samples was obtained from recently published articles in
valid scientific journals. Then, dietary consumption risk and consumption limit of these fishes were
assessed.

Results: In this study, mean concentrations of lead in fish muscle tissues were higher compared to
levels accepted by various various national. However, daily and weekly absorption of this element through fish
consumption was lower than the dose permitted by the Food and Agriculture Organization/World Health
Organization. It was found that 0.23, 0.43, and 0.28 kg/day of Caspian white fish, mullet, and carp for adults,
and 0.048, 0.09, and 0.58 kg/day of the these fishes can be consumed by children, respectively, without any
non-carcinogenic effects.

Conclusion: According to the results of this study, a great difference was observed between various
studies in terms of the reported effect factor. While publication bias was notable, it seems that the current

amount of consumption of the evaluated fish has led to no serious health risks in consumers.

Keywords: absorption, Caspians Sea, fish, food risk, meta-analysis

J Mazandaran Univ Med Sci 2017; 27(147): 415-432 (Persian).

415


https://jmums.mazums.ac.ir/article-1-9851-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-07-12 ]

o)l s (S b} yeg—L coals diilva_l as

(I10-1EWP) 109y Jls  aam)d 1IEV p)lals  @dbs g Cuny 8)9s

jl j915 g Jla5 caraw gloymwlo W pmo jlao a2 g Ol paa (e
5J940 aellbn:)ja 5b)a gia Yalgw ja o pw jlb i
JUTtn g Syilatu

JUNPL SWERWES VS
" S omi0 O 2
"985 4dl
F‘_;)UT sholos

238

@I Coenl 5ol DY pame I 5 5o VU Gl Jsa 555 Ghus ppe i 1d3a 9 bl
S S g g Jolgo SIS bt e ol 0L ST o e el s, 5
D et sedle (b o Sllee r diepllsi 5550 bl andlan il bys OY pams 08 LS5
07 b oser Jelse 03 558 5 JUST (i gla e 53 e Ol ey 4 (VY40 L AFAY JL
sl e dilazstls

i gl ale 1 ankad VYFY dliae oL 55y 45 dib oo 5IUTIe anfllas ¢ andllas ol il 9 9 Slge
Sseme 35S 5 (Liza saliens) ¢S ,bess JUS o(Liza auratus) S Jus «(Rutilus frisii kutum)
O Ol ol 42 8 Sy g 555 s s o law 55 Oliis baw g a.\,:L;),T@.?- (Cyprinus carpio)
T sty (s g odd Lizte ek jame glaalas 3 Ll gl 53 &S SV I andlas 5,00 sl S o
b s e 8 S adllae 350 la oale (918 3 pae Jhs 5 O pae Slome Ol e cZulgi o

5 ke slas,lulial 1 el 1 cadlas 3y slaale dhae 3L s oo Ol pSOLe laddl
5ol candllae 5550 sla gale O pme 13 g (Saka 5 61555 e Olpn 35 038 S5l 5 g s Ml
(plo dhae 5L 55 g sa e i AL S s 8 sdalie FAO/WHO Lu 5 oddailyf Sl O e Sl
LoT o gl aKT Osus il 5 oo +/0A kglday 5 +/+4 co/+FA BLU 51315 /YA kglday 5 /Y /vy
S oslinul )5S 5 JUS i gl ale 1 s s il axdls oI350 b o ,le

o (opomen b adalie G315 6 i OSUSE Sl o otd S8 3T o Ol st
JUS™ (v sl ale Sloslanal ) oo Lia ode | sy @Lﬁ warg bpls ool g a5 B LS s L;J,:f}.ﬂ

5L sl LT OB US o ae Cadl (51 (6 b5 ¢ 3 puae G5 Oljee by sS

Email: borhanmansouri@yahoo.com il Dl S s S Sy p e oKels e —SIgitie Yl 32 ighume ige
Ol Do 3o 013 (5 Jaen 5 s i 0SS g § a5 5575 (5 gl

O ki s S S o gle ol o g gomils Dlaiond 4208 clame bt (657> (55l Y

Ol e ek o5 (g Jamn 5 s ol atSadls (g Jame Ll gl 57 Y

Ol 08 el (S5 p b ol (3 ot 05,8 ¢ s ST Slstsd

WA/ AN+ iy o o5 WA/ FIYA ol L gl s IR0/ 1l 3 G

119G (133)9)8 1 IEV o)lad (@b § Canyy 3)9s Ohjls Sy eole sEISls dlas K1Y


https://jmums.mazums.ac.ir/article-1-9851-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-07-12 ]

) Sam g 301)5Sius ppuuaanan

Cres (Foopg/dL) A/ umol/L (s55,L o 5o 0L
Q) Cwles S

S IS Sl ge claple O e ST 5 4
Sls mel s 5 oo 8 pole (ns Ll (St
Lo NT 5555 4 s L Ll 350 00 0Ll O
WT 535 T e & oS D16 a1 Jaoms
ot e M 3lse 5 OLRT (M e ) 5o ) sl
Oilg o5 &y Kl sl g el NT ol Sldis
N )5 Coanl BOT 5 e Sl s 5 s
Oljle b SELE ool b ol sl
European Union: ) L)l asbl (Cbldg Sl
deie oo g5lST 5 Ll Oljle (EU
(Food and Agriculture Organization: FAO)
US EPA) K 6T G baous cbli> 15T
The United States Environmental Protection :
Lo VT ol Clale (gl b jloes d Ol 5o ((AgenCy
R N
e LD Copae e U gl pew ol
(V) Wlos g adeiin (U3 ez

S sl s e gl b e e ol 5 S
Ods gk 5,57, (e Sl O s
(@l el (Target Hazard Quotients: THQ)
33050 6 F o mn 53 Olie o e S THQ
(el ol WOl jde &S Uil o OT s
S8 5 0T 45 eliS o an 35 039 9 e Ol
S Doty e 5L 0Ll 5
slge Dopae ot Uil L LOFAYA ) 55, 0
S s el bt Olge Ol (oM
S ey ) e e S K a e
0351 Gty b (i (b5 OLSes 5 ool

Pl Shst Lil O e Sua gy b Ol

oo

Los 55 Jgene oo ¥T I (S 5
O TS STT - T g GV IC
St 53 oK Bl s Ol (Gl
g siie S sloul by ol wsls 5151 0 S6 S
LGS Sl L s gl 6
ale s o YY) syl JWsa oLl (6l 5 il
(DI 053 mle (s 0 dhar I SSLE
osliul g (silws bl sbaals I8 2Vl @L«a
Sl wopm S e g8 el (1) 5ps
Sl sn O 53 OT () pazd Dy 5 Camsd
ot VT 51 (S 4 jaie ) 45 odd o go w0k
ple sy (F9) 558 bus bt ST g
S sl eip 53 o edinslizl 0SS
VA ol 8 mn 53 e ST (1 B 0kl o ) 35
bys ol ole >l OLS L 03 5 S il 4zl
5 2bod oS ool s e ST Gl g
3 OSLS sl VT 4 {":“3"";‘ opl 0390347
O3la)l 3 o (oime 53 Casn co e B e
el 0 3 5 O e
s pe Sl K ol g b
o asl e Ol ST C b T ol DLl 48 s
ool lcble syl k) Sls g O sl
5 S O3 g s i T Sl 2l e
23 b (Shlbcie Cow 0T GV ookl 5
> Sk 53 I gl DM G508 05 S
A5 5k 53 055 P WOk sl ot 5 &S AS
5SS V) 558 o e go | i Olesl) g i dads
Ol o b 0Ll Sl Wl gladilas o 2
Sl Sl Olsle (A) WL s O 3 oo
s C“"‘ (World Health Organization: WHO)

BEIE) (f' g/dL) \V/A IJ.mOI/L ‘) Q‘bﬁ BE U_}" s

1V 1R9Y (333)0)8 1 IEV o)laid (@ibo § Cuny 5)9d

ohsjls Ak} eole sl dlas


https://jmums.mazums.ac.ir/article-1-9851-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-07-12 ]

O 18 183 )1 )35 § JI8S adw slaals dpos Guy) ()

Liza ) ¢SS bej s JUS «(Liza auratus) oMb Jus
6 k5 51 (Cyprinus carpio) Jsess ;55 5 (saliens
$403 s Sl 52 OT OB WS O e (512 oo
5 e lalbbal b 5B Ol awlie 35 5 55
i o ale ol adlae )5 ol 03y Ml
OLS L oy 53 YU s gmn 5 3 s ey 5587 5 JUS
5 Soeal sa o B 5 55 G s s

L bl aglets sl p3 5L ST,

a9, 9 g0

e s 248 5 0Tk andllae &S5 andllas oy
235 5 JUS cldu gl ple 5 s loe d 5 Dl o
N7 b s Jolsm 03 2 g0 o B 5
o3kl b gomta (gl .ol 4l 1YA0 B AVAY Jle
Iran «Magiran SID SleMbl sl 25! I
«Springer Science Direct (Google Scholar Medex
s Web of Science Cochrane Library {PubMed
Pl 5wyl glae 3l IS 5l eslinal L Scopus
507 b ( JH VB JUST ale )5S (ale i
Mullet" Sl (slacjlstlS 5 08 5 ads
Gorgan «Common Carp Caspian withe fish
Anzali wetland s Mazandaran/Caspian Sea Gulf
() oyl 53 gad) Ll gy "

g Ve g bl Sl el
SVl (s o S e Lkd el 5 gluli
SWlae o K8 55 oddailyl SYlie 4o (69,
b Dlllas 035 o w3 0T JolS7 e 5 oS 8
1350 & Sl cphaal (5513 pe 5 O
SWllas 555 el Cl:_alo&aﬁ_)_s,ouj&“;
S 5 ez g 0kis Oly digya OT 3 aesls oS
Joes i ole Al Sledbl i o Laasly

L;vj) M}JUG.& J)}ﬁ V"b’- LJLiJJ" JLw (.6)‘.5;14.;}».;

51 S THQ) 4= b, (Cyprinus carpio) .S
Sy Al opl Dpae bt S Wl Oli (¢S
win 53 VPY Qg ldie (5 e 5 035 U 3l 31 oDl
b 53 rzmen (V1) sl oy B slgti s b ol
S dzils Oy OLes 5 exlisin (5 S Goibw
Lok Ao 53 O Sl Saia 5 wljs) e polis
sy s S5 s Gble s (Rutilus frisii kutum)
FAO/WHO &S ie 4iaS Law s odd s 5lie )|
semse o BRI ale (] O e 5 Ll S
sy OEWS e gl s g 0T o
V) Cals dal g
oy g Ope e sl ) sadle s
» Pl Dpany e o p ol Dl
(Slalllas ! 51K a el 48 S o) go 558 Jlad
CBl o 3 g g0 Candly 3l (gl S ok bl lgsa
N etaT ey gl 4 slzal b g5 alstlute plnil ¢l 5l
35 4T o3 5 il oS 4 5 Ol Ll 5 a5 anllas
o> F 005 el o e (Dl ) S
am g b (plal ol el 0 515 YL
Gos e dnOble allae & el (g S
ool Slalllas ) adeT sty s Gl L b o
23 e ST o Oln 51 6 5 me 557 5 055
OT Coda o575 ol c28ls b1 sy 4587 Jleds
335 035 paid O i 5 4ljn) e b ol
S s Jlswe 5 Olale I eslal as o)l
2o adlas pl sl s 4 35 b ylgbl
Olaabl JB (6l anslr ¢ slowl b 6 sl 03 (!
sadle (b 53 & GWles sl eslizul b (1=1YFY)
3 JUS" et slaale 53w Olin (p 2 4 !
COWY=FY) Wlastls 555 by osm Jolsw 535S
bwcﬁbwbjlg'}wﬁ.n}f&}ﬂu&@|
«Rutilus frisii kutum) Liw sl ale 5,20l

1199 1135)9)8 (1 IEV o)lasd (@Ids § Cuyy 5)9s

ohdjle (i) eolc oGRSl dlas  IEIA


https://jmums.mazums.ac.ir/article-1-9851-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-07-12 ]

) Sam g 301)5Sius ppuuaanan

:g'—.’il 7o bl as
Springer, Science Direct, Google Scholar,
PubMed, Cochrane, Scopus, Web of

:ﬁ.v_;'.i u;'.:—ﬂ.lﬂl c'_'n-
51D, Magiran, IranMedex

Anzali wetland, Mazandaran/Caspian
Sea, Gorgan Gulf, Common Carp,
Caspian withe fish, Mullet

~

Science
h
e 4y e olpds

[ | = L M 1 X 3
[ |y w.h.h._}-_,{- H_.A.h..l,—- H_A-.n..__.f J'"

U s sl A SV

~

L

VAY tdd il dad e WL
. Bl oo 3 e )5 3 4 e
e ! e L
VWP ds s N -.IT":.-T-_; =

N Ui Sl e 2 e
Wi dad oy
Fradd —psoia LS o R P P JJCh =
> W0l Bl s 3 e
A 2y ge Dol ._.j';!,"f s

\E :‘:q?“éh:d.l-l.l_fr."_;ld} e sl

0 Lo s Jolse (Al €5 e 55 e b by e DML (55T rer Sl 10T 5 0Y 05kods 513905

o oslazal La zal b
o) ATk adlls 6 ge glaair 51 (S
Sboojlul Kes 0868 Sllas LT & ol
G b w,S e ol 1y LS (Effect size)
Ollls I edaTewsa 36 o100 LT Kse,lea
Q:ﬁbﬁu =y LS‘j. L uﬁm Q;U;
b copmmman o Ad oslinal Q-teSt 31 cbae st -l il 5l
GITe Olllae HLasl 3 (6,8 s Coerl 4 4 g

23 8 S so EQYr 0sa5T ¢SWSTL (6,8 s b

S Sl 5 ke canlllan 3550 65 b canlllan
5 gl el 08 e 5 £ ol jom 4y aliae s g 6
3l Oladms Low s ol >k iy Sl glad g 5o
5 huaab besls e (Y o)lid Jgu) u\.iﬁjf
i AS = oS
il s pgy 51 daesls e (6l
s S aslizal S0l plesl STl 6l okiiars g
;5! metafor C£ 5 eslizal b g,lbT (sl Lo dan
dobs o cadlas a gly s pll Rl
L die ¢ 515 58 awbes do)ys 40 Oliab

€19 1094 (1333)0)8 NIV o)laid (@ibs § Cuny 5)9s

ohsjls Ak} eole sl dlas


https://jmums.mazums.ac.ir/article-1-9851-en.html

O 18 J83 )1 )35 g JI8S sadw slaals dpos Gy (3B))

7 Slos esm Jrlee S 5558 (i Olabe 55 G I Chle on (6l eslinal 5 50 DY 1Y 0l Jgu

& ezt Jle walllan 3 4o o MY/Q) < o lale Bl S5 5 g0 Jome ol 5
A ETV oleS Y6 )
Al Yoy Vs oS _ Tabari et al.
CNFE Y 08 8 s Jorl g
VALER) S .
YY Yoy Y. 2sS Basim and Khoshnood
AN ULt
YO0 /0 SA o
¥ Yo¥ e KM Yaghobzadeh et al.
VIS5 /Y 33,
A YoNF \0 YA Y L ASSls SV Hassanpour et al.
Y/AF £ /0y geman
YA Y IS0 2
e 055 -
A7 2= -VAY LTS games
LV Py
Y\ Yo Elsagh
YNFE Y by
Y/9¥ £ /P BT
A i -
Y50k oy LT3 gases
Y50 /Y Py
YA Yo Y5 FO0E Y Jus” SUT sl 035 Sl il Ebrahimzadeh et al.
\§ Yo 0 YAY £/ L Rk S3) Eslami et al.
NS E Y O‘ffc—&., = Sl o
BT e
NEE OliweS Y . .
0 Yoy VA _ Saeedi Saravi and Shokrzadeh
YR Y 08 8 mds Jol g
L ~
CNEE Y OliaS YL
CYAE F 235
Y Yory \Y DASE-RVAR! Jus” DS94 3 5 S5 sy sy Fallah et al.
YAL . /0F S
14 Yoy v SYSE A D s s Jelse Monsefrad et al.
i A rY YV EN/F Jus” BIENERY Ranjbar and Sotoudehnia
Cmaly g S S (I .
v A e YN N Jus” _ _ Fazeli etal.
OlicaS 5 a8 5 5k e3LTs somes
v Yo \$ Vo Jus” o by s Taghavi Jelodar et al.
A ERVAT JLSTOs 3
AT S RVAN VoS aiy
ALERVIVN 3UT5 gaes
AV Y Aals
YRS 05,8
VAV VAN oY eal3T o .
1% Yy 0 L _ Hoseini and Tahami
XY R A &sl3!
VAYE-XVALN 25355
ALV e g
NSV & s13T
YRS K8l
ARE- VAN Lol
Y4 Yoo i VE A Jus” RIEWCA Solgi
Yo Yo¥ Yo o/ A/ 255 6 Aol Sobhanardakani and Jafari
¢ Yony \o¥ AV E Y 2sS 08 8 s Jol g Bandani et al.
NFE Y 08 8wl Jol g
25 e
NEE Y OliaS YL i .
A\t Yoy VA _ Shokrzadeh and Saeedi Saravi
WY 08 8wl Jol e
L _
AW Ol YL
v Yag Y. NE L S el ¢ 31 il gy oyl Naghipour et al.
s Yory 0 YNAE /D 2sS IS s Pazooki et al

[ Downloaded from jmums.mazums.ac.ir on 2026-07-12 ]

1W9Y 333)9)8 (1 IEV p)laidd @3dn § Cunyy 3)9s ohsjle Ak} eolc oGSl alas  IEPe


https://jmums.mazums.ac.ir/article-1-9851-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-07-12 ]

) Sam g 301)5Sius ppuuaanan

(1) s
THQ = (EF X ED X MS x C) / (R{D, X BW X
AT) x 10
EF (Oods s Cwd o)1 THQ e 0l 5o
ED «(Jlo > 33y ¥80) 6,515 ome 43 ol
03,5 F5MS (L VY) (5513 o me 53 Ol
S50 gME esle 3 5 015 C (s 5o r,f) 1de
oy 3l g o 533 RiDo o S5kS™ 5 0 8 o) aalllas
(YA) (w6 gl 59y 5 o/ F mg/kg) Olas
O3 AT 5 () (V- k) b 513 035 o Siks BW
YPO) 130 b DS 5 (sl 58013 B e 0
VY) 5,855 o me 55 sdle slaw x Jlu s 3,
Sl (Jle
Estimation Daily intake: ) 415, Ol s
(Estimation Weekly Intake: EWI) Szia 5 (EDI
laadaly 3l oslimul b oS 5z 33| o g5 s e
O pan 105 o Sein g ailigy ol Ol ¥ Y
oS 5z 5| 3 Lo g5 0S5 JUS” (i (sla ale
adlls 53 ol Cawsay 5 SLus (g Jolse 02
5 Sl 5ol e 4l Ol Sl
A ab S Ly (YA g/day) \F kglyear 5= b s

(W)
EDI=C x MSp,/BW Y b,
EWI= C x MSy / BW ¥ abl,

S &l oda Ol EDI claalaly ol 5o

by o Soin Ol Ole EWI 0ty by
sl ale 53 e b el chle C o
S pl O s Ol MSp (58 5 JUS (law
MSw <5, s (;f e 5S 5 JUS

D55BW 5 azia 53 05 ey ple O e O e

22 e B Ol e ST plsil )

L3 S sy oot eddpll shadlas
A ) by cadlls 5,0 sla ale ol
Codiipin (Slad sad ¢ ures el 0l 03LeT (Gl
A2y g w0 OT dhse 5 os 8 Al
o 513 s ged (g lwesleT I s Lbilodd oSl
o gty canlllan 5 50 sl ale amale S3L )5 O
Slallln Golloe ol 0 plowil a3 oKaws
Cusby Iy b ale O 09 s Ar 350> FAO
B Ol S SWlas ys ol by tdas b WS
dnloes &S O35 pluly b ab das 53 O
DMas /Y s 586 55 OT Cpb Loy odd

(THQ)Target Hazard Quotients

oSBT eolgin s 5 THQ ambwe ol
Sl odd oslizal 5 T s o Cblis
05,57 aslsl 43 45T (e3,050 ysbite cpl (gl (FF)
Oljee 1 ilods b 8 oy 5 3w Ol gied colkd
O 3 0T edddar Ol bl coddinyly o ym
3,10 LedoVT (6o, @51 pacsy (FF) ol
331 059 o gie 5 e VY 0L 51 ae Lo s (YD)
DA 5 Jse (19) 4 48 8 s Ve kg L
Lo Cbli> Ll buy o,w bl RD,
Js3 b6 w35, oda e Olpe 51 dSS T s
(Provisional Tolerable Daily Intake: PTDI)
Olaabis Lwg Cpm Bl odd olgiy
Sl Ol &S s S B sl e sla gy 3l
UECFA) (55,5lS 5 Lbasle Oljle 5 Clilug
(YY) s eslazul

035 25 oo % THQ s 6l 48,574 Jobe

1wl

D1 119G 333)9)8 JIEV a)ladh (@3a § Cruway 5)9y

ohsjls Ak} eole sl dlas


https://jmums.mazums.ac.ir/article-1-9851-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-07-12 ]

O 18 183 )1 )35 § JI8S adw slaals dpos Guy) ()

adllan zy Ola pl 1y Olaesl dzbls | o
@il ST Jlae Ol ol 518 cpdla sa
LY 43},0..2‘,.?,:-‘},;}34.3 adllas dw (Cpimman LAS
L asdlas Yo camys s 8 Oodo 0T 51 S
ol S 815 bl e AV Wse e
Ol 5 /0N e b o 80ke g 208 0L
YU odkpln] adlas 4 by o o/0A Hlse
b s (6500 Y L) Y10 Jle s olaS
Slrs Sl 50 Ol5e b ods 31 0 S0l
Lo 3 odbplwl addlae & by (N=Y0) K
350 Dladllas JolS” Dlasein dil o og5 4l 5o
= Lo e oleT Y ojled Jodm 53 gy
LY ale L) FV/F i Obesl Oldlae s 4 gas
S dpi VY B VP S
350 Ollas Sl ekaTowny mls olul
olides Ak god 55 o Pl Ol jr (o
ObdS Okl 3 08 S il ol s Olale
OS5 ol Glokul el 3 5wl
Sran @l ol el (e AL
U™ e S g Jpoms 555 5 Ak Sl oo
S o BOT OB S s e d te |y (6 e Sl
SUf=V4 P< /oY) 5 Sl sme e Q O a3T
Sb ool 05 Keal Kl 5 Q=) MV
bo odbodalie (s pdy el Kasben A3l o
Us il camtiys 5 Sl 035 (6,8 w5l fdsay
Sllas Sl skeTowse bl cups ol
S o 3557 1 1 amalr &S e SSLe 0SB
B s Q T sl oS oK Olges
S doys Vol cuss ol s T,
on edbedalie gpdi ek JS (Knolee
il o Al SRl o e S s
el dmalr oS e SSle 038 518 s ST

S Gl Ve K el s ae sl O

5 5 JUS iddw (o alo (3 s jlows b rend
255 5 JUS i gl ale 5 an Slae U
i Sy oz Sa 03 C;ff\-f >
¥ odal) s 5 1K 0T a5 lame Sbli> 15T

CRiim = RiD, X BW/ C,, ¥ dal

b C2pan Sles = CRyn calaly ol 5o

2 08 35) g 553 RDo 4Gy 52 p S AS)

sal 00 039 BW Gy 3 04 O3 (wf

VO KG 5 OVLE 5 5131 gl Ve KQ) 0 o ums

Pl S o B Ol G 5 (U557 sl
el (05 0555

O s e Slaodey Sl dwles kbl

0 aaly Sl cele y3 sS 5 JUS b cle L

1 e lawl
CRmm= CRjim X T/ MS 0 abail

e Ol ST CRpm calaly cpl o

CRiim (sbs ;5 oie s) andllas 3,50 cla ale (5 ,une
05 AS) adllls 5550 Sla b O3 an Slome A
odes a3 Al s Ol MS (s, s
Sso Y/FE) ol o slajs, slus T 5 (+/YYY KQ)

(F4) ol (ol s

a4l

@bj))%\ﬁngbYAcQuﬁoﬁvw‘ﬂw

1194 (3133)9)8 1€V a)ladh (@Iaa § Crumyy 5)9s

ohsjls A} eolc oGl dlas  KEPP


https://jmums.mazums.ac.ir/article-1-9851-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-07-12 ]

) Sam g 301)5Sius ppuuaanan

o

S - -

= R

[ ]
o: °
[ ]
e [

o

Te}

8

o

[ ]

S
L
- 8
g =
e] o
c
I
n

o

Lo

9

o

[ ]

o

Q _ .

o 1

T T T T T
0.00 1.00 3.00 4.00 5.00
Mean

Sleslizal by los g Jolsm 03 swyp 3550 GBES )5 Oy Ol K0k 5,557 0 b gy e El o )l sal ¥ ookl Hloges

sy Sl EQger 0T mlagrsl Lledd
P=2/AY) ol glaba>Do LB HLast s 6,8 su
23 S Ll Ll e opl &S (A=Y/2Y 5 df=VA
Noses copmen Bl odd A8 mls Lol
53 b SIS L Jas 350, funnel plot
sba &S il edd eaysT ¥ ooyled s el
ol gl el 3 (5,8 e 1 (ST ¢ painta
L aan 53 O b gl THQ (ado
Jodo) LT sy &G 51 28 candllan 35
salisy da Ol 4 by e Slaslows (Y o)led
sslieny (oo 5SSV AL 0Ll S gl (Saie
JUS™ (o sla ple 5 poae 3 Sl 55 oL

2l Jde

S e 1 Sl Keal 4 55 b cammsts
Olabl dhools ) oled I3 sd ks o3lizal _Sslas
S AT s e 4l e S
R olis
SVFA i b S ke ¥ oyled Slased )3
i & Sopen sl 5 /PP e Ol sl
ol (i cpl Jsbcl el S
3 ol IS ke 51 ol Lo 55 40 Ol
a8 das e 0L 1) (/A YY) Slallae plas
Jsas o)l Jao b syls gme Dsles (LT ks
Oleb! slaalols lajlae O3l il 05 9568 oS
o3y Ol dbls K Sjsea SWlks B

P 194 133)9)8 ISV o)lash (@3ha § Cany 3)9s

ohsjls Ak} eole sl dlas


https://jmums.mazums.ac.ir/article-1-9851-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-07-12 ]

O 18 J83 )1 )35 g JI8S sadw slaals dpos Gy (3B))

Author(s) and Year Mean [35% CI]

Tabari etal., 2010 u 016 0.08 ,023
Basim & Khoshnood, 2013 | 026[ 021,030
Yaghobzadehet al, 2014 u 210[ 200,221
Hassanpour et al, 2014 : u 208199, 217
Elsagh, 2009 : 274 267,282

Ebrahimzadeh etal., 2011

Eslami et al., 2011

Saeedietal, 2013 u
Fallah etal., 2011 ‘H
Monsefrad etal, 2012 |
Maghipouretal, 2016  n
Pazooki et al, 2012 : H

Ranjbar & Sotoudehnia. 2005 b=

Fazeli etal, 2005 :
Taghavi Jelodaretal, 2011 : o
Hoseini & Tahami, 2012 ]
Solgi, 2015 [ |
Sobhanardakani & Jafan, 2014
B&anietal, 2011 [ ]
Shokrzadeh et al, 2010 [

]
]
]
]
]
| 455 4.48 462 ]
312[3.08.316]
0.14[0.14.015]
0.34[0.33.034]
0.26[0.23.020]
0.87[0.85.088]
0.00[ 0.89.001]
233[1.96.270]
3.01[2.87.315]
1.50[ 1.26 ,174]
0.19[ 0.15.023]
0.01[0.02,004]
- 500[ 461.539]
0.07[ 0.07.007]
014[013.,015]

RE Model L -

1.48[ 0.80 ,217]

-1.00 2.00

Mean

I |
400 B.00

Je 3l eslizml b 55 gbys osr Jolsm 53 (o) 3558 &S 55 O Oljae 5:50La 3,57 FOTES PIOt 15 a5 ¥ 0 skouds y15 903
Cade s oo Ol 5be (61 1y Lo y5 A0 Olicabsl Aol &G oS sl astoyl oy 53 (glabais 3557 5 15 se5 ol 3) (Sslas Sl

(Aol n 555 Lo asa Jorlow o eddpliosl OSle s 30l 3l g Ul 654

s s VF/OKG 055 L OB 5 (6l 5 /YA kg/day
Jad>) del Cowsas +/OA kglday o +/+4 /o FA
Sl Glrode s SN udi S pman LV ojled
Sl 5sS 5 WS i G Al sl O s
YVIOF 5 OVIAF VYA 55 Ve kg 055 b @l
s 5 VPO KG 055 L 0558 (sl 5 0be y5 0des
o) LeT Cowsas ol 55 ode 5 V/VA 5 V1V/AV ($/FA
sdidans g S,lkul Wil b Ol ol (F o)led
(K 6T G s omes Cbli> 13T 5 JECFA Lw

(0 a)LM:I djv\e')v\*:' M.L;-‘

S os oy Bl THQ asw Y ol J9uo

Sl ey Jlsm 50 558 5 JUS (i gl b O e

2>
Pb '
Y L e
AN (6S5k05 5 5 2OL) JUS ale
¥ S sS Pl

e Dlilons 5 ¢ bl ]y el )5S
33 055 5 JUS dw laale O yme Sle A
(o B S L sl e Jle
5 IR I e Ve kg 035 b @ o3

1199 1135)9)8 (1 IEV o)lasd (@Ids § Cumyy 5)9s

ohdjle (i) eolc sl das P


https://jmums.mazums.ac.ir/article-1-9851-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-07-12 ]

) Sam g 301)5Sius ppuuaanan 519K

Jol g 55 LT OB S s jums b 5 558 5 JUS s (gla gale 3 pms 1 53 o o St 5 4135, ol e ¥ 0 lods 9

o sbos o

EWI® EDIY PTDIC PTWI® PTWI <5

o%/F #0/+ Yo Vo Yo .\:AM@LA

FV/Y Yo/ Yo Vo ) (5o 5 5 2Mb) JUS™ ale
A oF/s 0. WV A Sy 558 Al

OV) 04y 055 51 0 8 S 2 o131 axkn 53 ¢ 8 5 Son iy (PTWI) Ssis 3 3n Jaos 6 Slone ol Ol 3n

el o 8 8 53 YAG 35 o 3l oS e 3 a5 53 (g5 05 53 (ople Wiy B e Ol e
SF AV 3 ol hn 530 8 Sy 8 KY L e 035 L Wl 513 1, PTWIE =D

AV 53K 6555 5308 5 S o2 (PTDD) S5 o il ) Josnd b8 Slons lor 0130 =C

A AV 35 Gl 50505 053 Son o G155 e i =

SISV 35 6535 5505 3 Sn i 1 (Soin Ol et =€

CRimm(ole 3 s 5) CRiim (kg/day)
0’58 OS5 058 VLS 5 8
#/FA VYA /e FA XY L 2l
1V/AY OVIAS AL ¥iad (6S5b5 5 5 2Ob) JUS ale
VA YV/OF QN /YA Ssare S

o 352 50 Ml 5 o SlasIlal 51 goluas b 587 5 JUS i sla pals ahize 3L 55 o Ol e awslas 10 0l J9u

Fossnglg
& o [INSTREE
-y oF WHO
FaoFY Y Venezuela United Kingdom (New Zealand Poland Finland dtalia .Chile  MAFF Spanish legislation ANHMRC
PN \ Thailand Switzerland Sweden Russia
FOF /6 Philippine (Netherlands .Germany .Canada (FAO (ITSF
¢ A EC
\ad Y CCFAC
ol aalllas /Y di ale
ol anlllas /50 (5055 5 2Mb) JUS™ e
ol alllan \ 35S Al

FAO (Food and Agriculture Organization), WHO (World Health Organization), MAFF (Ministry of Agriculture Fisheries U.K), ANHMRC (Australian
National Health and Medical Research Council), EC (European Commission), ITSF (The Ministry of the Agriculture of Turkey), CCFAC (Committee
on Food Additives and Contaminants draft guideline)

& >

Hedlom 5 (e Glas lulnl b 558 5 JUS cidn
33 g Shle S Sl o3 OT I (Sl 052 5
Loy oliomw glasylibul I LS ol
55 548 5 5 Seekd cdda OWIT sl sla,5i8
WHO  Lu g odd pns Mol slas il
CCFAC 4 EC (European Commission) FAO

adlas 3)50 Al G S Coenl 4 x5 L

55305488 Qi Jole (5 po e (18 s o
Ojer amglin 5 i 0T OB WS O jme S
P R P S KUt I P POVI S BN
tslie ol pdlotarl OELE Moy

Sl ab ys sdeTomsa w6 chls J_.<v\.:a

ICPO 119G (3135)0)8 JIEV a)ladd (@Iha § Crway 5)9s

ohsjls Ak} eole sl dlas


https://jmums.mazums.ac.ir/article-1-9851-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-07-12 ]

O 18 183 )1 )35 § JI8S adw slaals dpos Guy) ()

2351 Sl ale s sty Ll 50 o 50

e 5 558 OT OB A5 jan Oty 3505 0 4
gai 5l S sl OT Gl 1y Slslp il
@YU Joles o5l e ladl siaT L S5 4
VﬂjT Sl 2als Caw ol gl bl 5 g 550
o 53 O i sien 3T il Ol sds
) 355 0 (O3 ke 3 5 4 S gl Aol ot
el byl SWlas 3 g sl wix S
AB 0Ll a5y g o5l Hiba 8 SLS 5
55 LOT 23saS 5 Cdo Ol cals (i ldE
$ljgy o Olgee gy (00) Sl ol 03 5en &
Opae Fle adlas ol e e B Sin
Ol cp) &5 313 Ol S 5 IS (hdw o abe
e 5 a5y e add esls o3l Olpe 5l Sl
o) Sl o3y JECFA Olaais Lug o ju
O5SE K 0T G daes Chli> Wl5T (F ojles
oty g o Dol gl 5 (Sl Ol 48 gt
ol adlas de) 53 (FA) Sl o3 S e e
5 oljogin 5 (W) (YVF) OLKr 5 g ome
G o Ol Ol )y b OF) (YIF) 0, SKes
55 0T OB WS o ez 3 s ale 5z 31 3L
My Cws plie mls @ 7 bos o ol s
D) u{“ﬂ céjiz alie Olallas 5 (pmman L5 S
5 0K 5 Grsaie WL 5 Sszme OSen
Siu e S Lsls 55 OLKes 5 oULT
23 ekides GlojE )5S 5 Jgeme h5S Al ST
9 Olg e 395 Ol axrl s (ONLS A sy
Slp S milg Bl Sl 68 laaasolr
(OV-0F) Cals dal g3 ol o 4y o OE S s oz
Copae S5 5w Sl 51 AL bs

doaloes THQ ahgas G2 (l)s DY smms

VT sl pa Coder Olje e o SOl 8 558 o

Committee on Food Additives and )
55 5,5 sl (Contaminants draft guideline
e Ol ke (il 2 033160 o)l Jsuta)
b g odd pad las bl 1 dde gla abe s
350 AYL LU 5 e s ) las 528
Lo VT 51 g5l Oljee Al (0 oyled Jsis)
SLOKL 55 Ll ald) 068 el
335 (smer 5 (S (SHaliS sl NSb (9
5 Gk LGB (il 5 ASCE gl miS
Wigad sl (V) s 555 Glos )l (o8
Lilen (655l i O ey (glord lassS
DS 03 by s S p Sl g el S 5
(=5 OBLE 5L sy ose sele el
Syl e 4 1y e Ll (5 e ol
Loy oled las,S ol (FAFA) LS
Sols 2 A5 023l 0o VL skaeas O, 5Li8
ssbar el Bl Sl B8 ks Osb 3l
s o ys (FA) 535 o enlizal (glos 28
Lo 5 Sl o e DB ol Olge 215
5o st LoV ol (Sulgys sk o
Glre Sogen b OT 53 et o by 4 sy,
Slgmy 55 LOT 51 (93L) Dl o 5 a0 T )5
Loble oo Colid (glg Lot Olgiear L) R
S Sl 3y50 S8 S wr Sl 4 ey
Ol 5 Slgu) dajypo Bia S o a0l
2 o B mle e S LTS e 5
S s bkial 5 e85 JUS i sla ale
oslizal (a0l adas 5 0SUS slodMsb 35,5
O 03 LS g psen Sl s s S
ol b5 Ol 4 OlF o closleS
Y e (ol 5 5 GLod eS|

sl Lo

1199 1135)9)8 (1 IEV o)lasd (@Ids § Cuyy 5)9s

ohdjle (b)) eolc oGSl adlas  KEPY


https://jmums.mazums.ac.ir/article-1-9851-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-07-12 ]

) Sam g 301)5Sius ppuuaanan

wils g oy Sk 55 0T aod gl ST
sl Ol adlas cpl 5l odel Csa ks (r) Ll
i Slaale 53 o 3 S AL s oS
s /YA Kglday 5+ /FY /Y CS S S 5 WS
5 */OA Kglday 5 +/+Q o/ FA Cl e OS5 S
YVIOF 5 OVIAZ SVIYA s e Wl 3131 e oimman
VIVA 5 VV/AY F/FA 5 54 OIS 35S 5 0le 55 ade s
LoT 2ot (gl aSST O 515 o ole 53 s
235 5 JUS i gla oale 1L wdls (g ks
SA el SKan Sl 4 ax g LS eslizal
Wile 6 855 slaely Sl 55 5 K05 ol sl ge s
5 e ol g (ST 355 O 3)ls |y o e edS
AL ol s 5 Ol jas I 208 b ale ol
R e A
sl 53 555 O ske sl g DS
Olseds O 4 39,59 51 oy 2w (F1) ool Ol
b Jo dess Wl oS a8 S
@3le b Sl Son o b el ) 8
Sl Glagal Hlge 2310 ol bl sl
(Sloy 5 elea! Il ad Shlcias
AV ol s g s Hr e e
oz V) 555 8 e 5 LS (mitd e
2o e pon 4 S Gl s Sl
gl 0323k cilasls 5508 D58 G55 p
OlSen 5 Farhat Sldles das o 0L 1) o jm
3y90 OS54 Ao ys VA 55 Oy Ol 03630
5 sl OF) Lgie i Al VO Y andlas
Syge el 51 YY1 Ay VAA s 0K
AN s (80) LK 5 olias Olw addlae
L (#9) 55 e 55 dlo VY JIY 0858 de)s
oS O 5583 5 ot 5 4 gl i o OLES

LS 5 s okt 5 Ol s

&K S THQ Ol ol 0T o353 s
&G S b sl e s s s S
OS¢l Slbs sy edasOlis
OT S Glas 05l 0L e sdle Ol e ol il oo
Oljas ol andllas 55 .(00) AS" o S i 50 1y
(i Sl ale (3 pme I 5 sdbacwls THQ
Oljer opl el Sz 5 51 28 5587 5 JUS
o (Sain g 4iljgy ode Ol oSl 0T Kb
S Al Gy Iy oS e o3 bug
S ol o i S S S 5 JUS ke
@ils jee Jsb 53 LOT 2o gl g pae 5T
sy el ol Glhe Cwl i (F) waL
5 b ol O e okl ) Dlallle 1S
i o JUS ol Cod 4 Jgere 58
Ll o oS A4S o LOT OB S (5 e 4o g
WL by se LOT wdis o5lael 5 4 iy
adllas 550 sla ple (gl oteTisas THQ Ol e
O 50 N6 G Gl (asr Jolow o
o) ALK s Wang Sldlas s steTowsa
0558 gl s B pae glaale 55 o Ol
O Ol gy ) O, 5 Copat 5 (09) (o
(Ul 55587 Joms axrli s Sl odiiks la ple 5>
Sldlas 53 s Towsn Ol 51 50wl 5 (OY)
S b )3 O Ol (o) ) o1,8a 5 Zhuang
&G Dbl s OV Kl seTowsa S s
O 5 Copat 5 (OA) (o 5528 g 5 Odas
o lewsdy (b pme Sl gale 53 o Oljn (50 )
09) 35 (@l mie 3,0 53 WL b=l
“hsy Spae Sbme O1ze) CRim ¢adls)ys
ot s 31485) CRum 5 Gy 53 p 5 oS o
5565 4 Sl Sliee ST (ol j5 U3 s jloes

O3k ST 5 e oale 555 jas il o 53 Ll o0

ISPV 19 (133)9)8 ISV o)lash (@3da § Cany 3)9s

ohsjls Ak} eole sl dlas


https://jmums.mazums.ac.ir/article-1-9851-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-07-12 ]

O 18 183 )1 )35 § JI8S adw slaals dpos Guy) ()

23 Oks S Sy pske oKl (65518 5 Slidos

S8 5 SE m bl s 5 Aol Wy,

References

1.

Malekirad AA, Oryan S, Fani A, Babapor V,
Hashemi M, Baeeri M, et al. Study on
clinical and biochemical toxicity biomarkers
in a zinc-lead mine workers. Toxicol Ind
Health. 2010; 26(6): 331-337.

Mansouri B, Salehi J, Etebari B,
Kardanmoghadam H. Metal concentrations in
the groundwater in Birjand flood plain, Iran.
Bull Environ Contamin Toxicol. 2012;
89(1):138-142.

Mohammadi S, Mehrparvar A, Aghilinejad M.
Appendectomy due to lead poisoning: a case-
report. J Occup Med Toxicol . 2008; 17(3): 23.
Nowrouzi M, Mansouri B, Hamidian AH,
Ebrahimi T, Kardoni F. Comparison of the
levels of metals in feathers of three bird
species from southern Iran. Bull Environ
Contam Toxicol. 2012; 89(5):1082-1086.
Hoshyari E, Pourkhabbaz A, Mansouri B.
Contaminations of metal in tissues of
Siberian gull (Larus heuglini): gender, age,
and tissue differences. Bull Environ Contam
Toxicol. 2012; 89(1):102-106.

Maleki A, Azadi N, Mansouri B, Majnoni F,
Rezaei Z, Gharibi F. Health risk assessment
of trace elements in two fish species from the
Sanandaj Gheshlagh Reservoir, Iran. Toxicol
Environ Health Sci. 2015; 7(1):43-49.
Demirezen D, Uruc K. Comparative Study

trace elements in certain fish meat and meat

SISl

b etils Dl 8" o 5 3l a3,

ol odis & Cogar WAOMNF ST ol

Cislan Sl s ) San Sl Guios ol O i 5 piomad

10.

11.

12.

13.

products. Meat Sci. 2006; 74(2):255-260.
Marijic VF, Raspor B. Metal exposure
assessment in native fish, Mullus barbatus L.,
from the Eastern Adriatic Sea. Toxicol Lett.
2007; 168(3):292-301.

Abdollahi M, Sadeghi Mojarad A, Jalali N.
Lead toxicity in employees of a paint factory.
Med J I.R. Iran (MJIRI). 1996; 10(3):203-206.
Mansouri B, Maleki A, Davari B, Karimi J,
Momeneh V. Estimation of daily intake and
potential risk of heavy metals in different
tissues of fish in Gamasyab River. Sci J
Kurdistan Univ Med Sci. 2016; 21(2):112-
121 (Persian).

Mansouri B, Maleki A, Davari B, Karimi J,
Momeneh V. Bioaccumulation of Cadmium,
Lead, Chromium, Copper, and Zinc in
Freshwater Fish Species in Gharasou River in
Kermanshah Province, Iran. J Mazand Univ
Med Sci . 2016; 26(137): 150-158 (Persian).
Nasrollahzadeh Saravi H, Purgholam R,
Porang N, Rezaei M, Makhlough A,
Unesipour H. Heavy Metal Concentrations in
Edible Tissue of Cyprinus Carpio and Its
Target Hazard Quotients in the Southern
Iranian Caspian Sea Coast, (2010). J Mazand
Univ Med Sci. 2013; 23(103): 33-44 (Persian).
Naghipour D, Shaabaninejad Z, Amouei A.
Evaluation of heavy metal concentrations in

Rutilus frisii kutum on the southern coast of

119G (3133)9)8 JIEV o)lauds (@38a § Cumly 0)9d

ohiile (Sl eglc oEibils dlas  ICPA


https://jmums.mazums.ac.ir/article-1-9851-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-07-12 ]

) Sam g 301)5Sius ppuuaanan

14.

15.

16.

17.

18.

19.

the Caspian Sea (northern Iran). Environtal
Health Engineering Management Journal.
2016; 3(2):55-59 (Persian).

Yaghobzadeh Y, Hossein Nezhad M, Asadi
Shirin G, Pourali M. An investigation of
lead concentration in Rutilus frisii kutum
form Caspian Sea; case study of Bandar
Anzali and Roodsar. J Mazandaran Univ
Med Sci. 2014; 23(110):102-108 (Persian).
Saeedi Saravi SS, Shokrzadeh M. Heavy
metals contamination in water and three
species of most consumed fish sampled from
Caspian Sea, 2011. Environ Monit Assess.
2013; 185(12):10333-10337.

Eslami Sh, Hajizadeh Moghaddam A, Jafari
N, Nabavi SF, Ebrahimzadeh MA. Trace
Element Level in Different Tissues of
Rutilus frisii kutum Collected from Tajan
River, Iran. Biol Trace Elem Res. 2011;
143(2):965-973.

Hoseini h, Tahami MS. Study of Heavy
Metals (Pb and Cd) Concentration in liver
and muscle tissues of Rutilus frisii Kutum,
Kamenskii, 1901 in Mazandaran Province.
Global Veterinaria. 2012; 9(3): 329-333.
Hassanpour M, Rajaei Gh, SinkaKarimi
MH, Ferdosian F, Maghsoudloorad R.
Determination of heavy metals (Pb, Cd, Zn
and Cu) in Caspian kutum (Rutilus frisii
Miankaleh
wetland and human health risk. J
Mazandaran Univ Med Sci. 2014; 24(113):
176-183 (Persian).

Monsef Rad SF, Imanpour Namin J, Heidary

kutum)  from international

S, Mohammadi M, Hoseini SM. Interaction
of essential and nonessential metals in
tissues of Rutilus frisii  kutum from

southwestern basins of the Caspian Sea.

20

21.

22.

23.

24,

25.

26.

JOURNAL OF FISHERIES (IRANIAN
JOURNAL OF NATURAL RESOURCES) .
2012; 65(1): 79-87.

.Fallah AA, Zeynali F, Saei Dehkordi SS,

Rahnama T. Seasonal bioaccumulation of
toxic trace elements in economically important
fish species from the Caspian Sea using
GFAAS. Journal fur Verbraucherschutz und
Lebensmittelsicherheit. 2011; 6(3):367-374.
Elsagh A. Determination of some heavy
metals in Rutilus frisii kutum and Cyprinus
carpio fillet from south Caspian Sea.. 2009;
4(89): 33-44.

Basim Y, Khoshnood Z. Target hazard
quotient evaluation of cadmium and lead in
fish from Caspian Sea. Toxicol Ind Health.
2016; 32(2): 215-220.

Shokrzadeh M, Saeedi Saravi SS. The study of
heavy metals (lead, cadmium, and chromium)
in three species of most consumed fish
sampled from Gorgan coast (lran). Toxicol
Environ Chem . 2008; 92(1): 71-73.

Bandani GhA, Khoshbavar Rostami HA,
Yelghi S, Shokrzadeh M, Nazari H.
Concentration of heavy metals (Cd, Cr, Zn,
and Pb) in muscle and liver tissues of common
carp (Cyprinus carpio L., 1758) from coastal
waters of Golestan Province. Iranian Fisheries
Science Istitue . 2011; 19(4): 1-10 (Persian).
Sobhanardakani S, Jafari SM. Investigation of
As, Hg, Zn, Pb, Cd and Cu Concentrations in
Muscle Tissue of Cyprinus carpio. J
Mazandaran Univ Med Sci. 2014; 24(116):
184-195. (Persian).

Pazooki J, Ghaffar Haddadi F, Abtahi B. A
Comparison of heavy metal concentrations
in skin and muscle tissues of wild and

cultured carp (Cyprinus carpio) in the

P9 1W9¢ 133)9)8 ISV o)lash (@3ba g Cany 3)9s

ohsjls Ak} eole sl dlas


http://en.journals.sid.ir/JournalList.aspx?ID=13829
http://en.journals.sid.ir/JournalList.aspx?ID=13829
http://link.springer.com/journal/3
http://link.springer.com/journal/3
https://jmums.mazums.ac.ir/article-1-9851-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-07-12 ]

O 18 183 )1 )35 § JI8S adw slaals dpos Guy) ()

southeastern Caspian Sea area of Iran.
Environmental Sciences. 2012; 9(1): 51-58.

27.Taghavi Jelodar H, Sharifzadeh Baei M,
Najafpour Sh, Fazli H. The Comparison of
Heavy Metals Concentrations in Different
Organs of Liza aurata Inhabiting in Southern
Part of Caspian Sea. World Applied Sciences
Journal. 2011; 14: 96-100.

28. Ebrahimzadeh MA, Eslami Sh, Nabavi SF,
Nabavi SM. Determination of Trace
Element Level in Different Tissues of the
Leaping Mullet (Liza saliens, Mugilidae)
Collected from Caspian Sea. Biol Trace
Elem Res. 2011; 144(1-3): 804-811.

29.Solgi E. Estimation of Daily Intake and
Potential Risk of Cadmium and Lead in
Consumers of Liza salines in the Eastern
Coast of the Caspian Sea. J Mazandaran
Univ Med Sci. 2015; 25(122): 251-257
(Persian).

30. Sharif Fazeli M, Abtahi B, Sabbagh Kashani
A. Assessing Pb, Ni and Zn accumulation in
the tissues of liza aurata in the south
Caspian Sea. lIranian Scientific Fisheries
Journal. 2005;14(1): 65-78.

31.Amini Ranjbar Gh, Sotoudehnia F.
Investigation of heavy metals accumulation
in muscle tissue of Mugil auratus in relation
to standard length, weight, age and sex.
Iranian Scientific Fisheries Journal. 2005;
14(3): 1-18 (Persian).

32.Tabari S, Saeedi Saravi SS, Bandani GH,
Dehghan A, Shokrzade M. Heavy metals
(Zn, Pb, Cd and Cr) in fish, Water and
sediment sampled from Southern Caspian
Sea, Iran. Toxicol Ind Health. 2010; 26(10):
649-656 (Persian).

33.United States Environmental Protection

Agency (USEPA). Risk-based Concentration
Table. Philadelphia, PA; Washington DC.
2000.

34.United States Environmental Protection
Agency (USEPA). Guidance manual for
assessing human health risks from chemically
contaminated, fish and shellfish. EPA-503/8-
89-002, USEPA Office of Marine and
Estuarine Protection, Washington, DC. 1989.

35. Cooper CB, Doyle ME, Kipp K. Risk of
consumption of contaminated seafood, the
Quincy Bay Case Study. Environ Health
Perspect. 1991; 90: 133-140.

36. Ministry of Health and Medical Education
of Iran (MHMEI). [Online]. Average
lifetime of Iranian; 2015. Available from
http://www.behdasht.gov.ir.

37.Joint FAO/WHO Expert Committee on Food
Additives (JECFA). 2013.

38. Integrated Risk Information System online
database (IRIS). Environmental Protection
Agency. 2013.

39. Guidance for assessing chemical contaminant
data for use in Fish advisories, volume 2:
Risk Assessment and fish consumption
limites.Third Edition From November 2000.
Environmental Protection Agency. 2000.
Available from: http://www.epa.gov/water
science/fish/guidance.html.

40. Agencia Boletin Oficial del Estado or Official
Gazette(BOE).Las Normas microbioldgicas,
limites de contenido en metales pesados y
métodos analiticos para la determinacion de
metales pesados para los productos de la pesca
y de la agricultura (Microbiological standards,
limits on heavy metal content, and analytical
methods for determining the heavy metal

content of fishery and agricultural products).

1199 1135)9)8 (1 IEV o)lasd (@Ids § Cumyy 5)9s

ohdjle (i) eglc oGl alas €W


http://www.behdasht.gov.ir/
http://www.epa.gov/waterscience/fish/guidance.html
http://www.epa.gov/waterscience/fish/guidance.html
https://jmums.mazums.ac.ir/article-1-9851-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-07-12 ]

) Sam g 301)5Sius ppuuaanan

41.

42.

43.

44.

45.

46.

47.

48.

In: BOE, editors. August 2 Order. Madrid,
Spain; 1991, 5937-5941.

Nauen CE. Compilation of Legal Limits for
Hazarous Substances in Fish and Fishery
Products. FAO Fisheries Circular No. 764,
Rome, Italy, 102 pp, 1983.

Plaskett D, Potter IC. Heavy metal
concentrations in the muscle tissue of 12
species of teleost from Cockburn Sound,
Western Australia. Aust J Mar Fresh Res.
1979; 30(5): 607-616.

Gauthreaux K, Noble C O, Falgoust T, Beck
M J, Sneddon J, Beck. Federal Standards:
Nature Protection Soils Classification of
Chemical Species for Detection of Pollution.
Moscow : Federal Standards, 1989, 174102-
174183. (in Russian).

Food and Agriculture Organization(FAO):
Compilation of Legal Limits for Hazardous
Substances in Fish and Fishery Products, FAO
Fishery Circular.Rome , 1983; 764. pp. 5-100.
Republic of Turkey - The Ministry of the
Agriculture and Rural Affair , 2000, P, 3-5.
Europian  Union  Communication (EC).
Setting maximum levels for certain
contaminants in foodstuffs. Official . Journal
of the European Communities, 2001; 466.
Joint FAO/WHO Food Standards Programme,
Thirty-third Session. Codex Committee on
Food Additives and Contaminants (CCFAC).
Comments Submitted on Draft Maximum
Levels for Lead and Cadmium, Agenda
16¢/16d. The Hague, The Netherlands, 12-16
March 2001.

Atafar Z, Mesdaghinia A, Nouri J, Homaee
M, Yunesian M, Ahmadimoghaddam M, et
all. Effect of fertilizer application on soil

heavy metal concentration. Environ Monit

49.

50.

51.

52.

53.

54.

55.

Assess. 2010, 160(1): 83-89.

Cheraghi M, Lorestani B, Merrikhpour H.
Investigation of the effects of phosphate
fertilizer application on the heavy metal
content in agricultural soils with different
cultivation patterns. Biol Trace Elem Res.
2012, 145(1): 87-92.

Sinkakarimi  MH,  Pourkhabbaz AR,
Hassanpour M, Ghasempouri SM. Determi-
nation of metals in tissues of mallard (Anas
platyrhynchos) and risk assessment of food
consumption in the southeastern Caspian Sea.
Journal of Wetland Ecobiol. 2014: 5(18):
79-90.

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(4):831-835.

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. Archives
of Polish Fisheries. 2013; 21(1):11-18.
Mansouri B, Maleki A, Davari B, Karimi J,
Momeneh V. Estimation of target hazard
quotients for heavy metals intake through
the consumption of fish from Sirvan River in
Kermanshah Province, Iran. J Advan
Environ Health Res.2015; 3(4):235-241.
Ariayee M, Azadi NA, Majnoni F, Mansouri
B. Comparison of metal concentrations in
organs of two fish species from the Zabol
Chahnimeh reservoirs, Iran. Bull Environ
Contam Toxicol . 2015; 94(6): 715-721.
Harmanescu M, Alda LM, Bordean DM,

Wy

1194 (3133)9)8 1€V d)ladh (@Iaa § Crumyy 5)9s

ohsjls Ak} eole sl dlas


https://jmums.mazums.ac.ir/article-1-9851-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-07-12 ]

O 18 183 )1 )35 § JI8S adw slaals dpos Guy) ()

Gogoasa I, Gergen |. Heavy metals health risk
assessment for population via consumption of
vegetables grown in old mining area; a case
study: Banat County, Romania. Chem Central
J.2011; 5(64): 1-10.

56. Wang X, Sato T, Xing B, Tao S. Health risks
of heavy metals to the general public in
Tianjin, China via consumption of vegetables
and fish. Sci Total Environ. 2005; 350(1-3):
28-37.

57.Copat C, Bella F, Castaing M, Fallico R,
Sciacca S, Ferrante M. Heavy metals
concentrations in fish from Sicily (Mediter-
ranean Sea) and evaluation of possible health
risks to consumers. Bull Environ Contam
Toxicol . 2012; 88(1): 78-83.

58.Zhuang P, Li Z, McBride MB, Zou B, Wang
G. Health risk assessment for consumption
of fish originating from ponds near
Dabaoshan mine, South China. Environ Sci
Pollut Res . 2013; 20(8), 5844-5854.

59.Copat C, Arena G, Fiore M, Ledda C,
Fallico R, Sciacca S, et al. Heavy metals
concentrations in fish and shellfish from
eastern Mediterranean Sea: Consumption
advisories. Food Chem Toxicol. 2013; 53:
33-37.

60. Karrari P, Mehrpour O, Abdollahi M. A

systematic review on status of lead pollution

61.

62.

63.

64.

65.

66.

and toxicity in Iran; Guidance for preventive
measures. Daru. 2012; 20(1): 2-17.
Froehlich TE, Lanphear BP, Auinger P,
Hornung R, Epstein JN, Braun J, et al.
Association of tobacco and lead exposures
with attention-deficit/hyperactivity disorder.
Pediatrics. 2009; 124(6): 1054—-1063.
Brondum J. Attention deficit hyperactivity
disorder and blood lead levels in Chinese
children. Environ Health Perspect . 20009;
117(7): A286.

Braun JM, Kahn RS, Froehlich T, Auinger
P, Lanphear BP. Exposures to environmental
toxicants and attention deficit hyperactivity
disorder in U. S. children. Environ Health
Perspect. 2006; 114(12): 1904-1909.

Farhat AS, Parizadeh SM, Balali M, Khademi
GR. Comparison of blood lead levels in 1-7
year old children with and without seizure.
Neurosciences. 2005;10(3): 210-212.
Faranoush M, Malek M, Ghorbani R,
Rahbar M, Safaei Z. Study of the blood lead
levels and related factors in the 6-11 years
old children in Semnan. Koomesh. 2003;
4(3-4):182-189. (Persian).

Dehghan L, Ghane A. Study of the blood
lead levels in the 2-12 years old children in
Yazd. (dissertation). Yazd Univ Med Sci.
2000 (Persian). (Master Thesis).

119G (3133)9)8 JIEV o)lauds (@38a § Cumly 0)9d

ohdjle (i) eolc olEiily dlas  KEWP


https://jmums.mazums.ac.ir/article-1-9851-en.html
http://www.tcpdf.org

