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Abstract

Background and purpose: Fish is consumed by humans for its nutritional properties, but
accumulation of heavy metals in fish can pose serious health hazards. The aim of this research was to
investigate the concentration of heavy metals in the muscle and liver of common carp in Zarivar wetland,
Iran.

Materials and methods: A cross-sectional study was conducted in which carps were caught from
Zarivar Wetland in 2015. The levels of heavy metals in liver and muscle were measured using ICP.

Results: The findings indicated that Fe and Pb in liver, and Zn and Cd in muscle had the highest
and lowest concentrations, respectively. The levels of heavy metals in liver were higher than those in the
muscles of carp. Moreover, the Target Hazard Quotients for an adult person with mean weight of 71.5 kg
was lower than 1 for the levels of heavy metals studied (expect for Cr).

Conclusion: This research showed that the levels of heavy metals in edible muscle of carp was
lower than international standards, but according to the bioaccumulation and toxicity of these metals in

humans periodic monitoring is required.

Keywords: human consumption, health risk, carp, muscle, cadmium

J Mazandaran Univ Med Sci 2017; 26(146): 201-205 (Persian).

201


http://jmums.mazums.ac.ir/article-1-9653-fa.html

Downloaded from jmums.mazums.ac.ir at 9:50 +0430 on Wednesday May 31st 2017

oy —s (— S b} yeo—L coll Bilsa__as
(Pol-Pod) 1WQ0 Jlw sidwl 114 o)ladh @l g Cuny 0)gs

135S pobo W pan jl U (5w Ol s i Sy pbj)l
Jlg2)j WU Jgnen

' S 9uio Ol 5
oo atdl

" a9l> 9 re

" 63T woles

Adb)._f. ool doxo
23Sz

a3 e Lol 03,8 o ol B oslinal )50 (255 5 nte O gie 4 Ol a4 oo oS iz o 2530 9 il
Sl s i ol 3 e LBl adls of jab 4 Cudl (g g Sl s Ll e ale 3 Ko Sl
bl o Oliws S0l Sl 05 VG 55 Jsmnn 558 (Al A 5 e slacily 55 S

Cble 5 s a5 OVU SINYAF Jlu s 558 Olale e — o 5 axlllas opl)s il ybs) 9 lgo
3,8 313 ICP o&s 3l eslital b amsle 5 ST (gl Cib s K O 5o

58y Ol s bl SYL WS Sl s oy ol DIl aS sl Ol bl g sl asl laasdl
amale Sl 31 YL ST Gl s K DI = s bl axbls 5 Ol Sl oy 3l ammale 3L s pgeslS]
05 SES VB 04s 035 o Slen L LS 55,5 &S5 ol by &Sy Gl el posdle g )5S abe
T s 4 5l 508 (g 8 il @) Sl Clle b

S5l ay o 5 58 Ale (ST Sl 3 S S e 4 505 0L JRagh ol gl g liiies]
Al 5L S SIS gl 095 il €Ki DB o e Lol a5 L Ll 0l el

rj:.n.ﬂf LA:_;:ALA L‘)j; (As_imij &.S’\f-))‘ ‘L;LQMJ‘ g_}}&a :6)-35 ‘SLE BJ',

4o b0

Lo b 5hcmal pdubolant gl olde sl 3Bl 0Ll gl 055 5l oo ad AL
o e il 28, VU OT JWis 4 5 Camer 1531 sl S5 JT cldlas 3l gl 53 L3 cpas 4
O e G b 5 S DI L DLl gl e ¢ 2 e 4B 8 15 s 3050 DI oy 4 (Al il
oml CBle ldde e 5y ol b s 2l abe i Sl b e 1 aes (slaodt VT 35,5 ()
@S 2l g0 O puae Cgar Clin )L ) 5 6 OL 5T (gME oy 52 5= OT (5 02 5 T b
E-mail:davaribehroz@yahoo.com OMon (S o sle oReils ¢ Ky 0aSil5 :0Mon =5 290 I pig ighamno g0

Ol i s S (S o e o215 ¢ g il Dl 08 e a6 5575 (5 el )

Ol i Ol S (S p ke o313 cJamms Cotligy Slidiond 5 el Y

Ol cOlben Ol (S o ke okl o S 5y 0aSCis ¢ (S b i 05,8 colonl ¥

Ol 05 6t (S e o815 lotgs oS (65 o ponrkyl 03,5 5l slel F

Ol i Ol S (S o gk o313 ¢ g gl i 008 cdamee Cblgy i) bt IS (6 il O
WADNN/YE g )6 WADANF Mol Cgor gl b AABAND il o6

1190 sidwl « 116G o)Lauds (@dind § Cunyy 5)9s ohdjle (i) eole olSibils alas Pop


http://jmums.mazums.ac.ir/article-1-9653-fa.html

Downloaded from jmums.mazums.ac.ir at 9:50 +0430 on Wednesday May 31st 2017

ul)lSem g 5 gsin glop

G b 548 Sl O o b glacd Sl VT L

ANV LS Mbw J‘f.-) L;Lh«bb

THQ = (EFXEDXFIRXC)/(RDexBWxXAT)x10-3 :(1)akasl ,
CRiim=RDo x BW/C (Yl

CRmm = CRiim x T/ MS (V)‘\b‘)

el EF (bt fom 3,57, THQ Jute ool 53
33030 ED (Ul 53 55, ¥90) 5,851 5 b a0 53
b 03555 ¢ S FIR ((JLw VYY) (5 28513 6 ne
asdllae 5 50 3L 53 5 015 C (s 00 (‘J? V7e)
Olas ol 5l ar o 53 RDo (p 84S 1 p 8 o)
O3 AT o 8 sS V) JL sl 31 055 o Soke BW
O s o DS 5 (61 5 13 o e
P e 53 Sladlow sliws x Jlow 3 55, Y90)
9 e jlomad =CRiim .omal (JLw VY) (5,5 ) 3
Ao O e Lo slaode g sluas =CRMM ¢ abe
Ol je =MS tor s o 59> =RFD t(ole 43 odey)
(S oS W) odes ,a 55 ale o e
Lolo 53 59, Y /FF) ola o slajs, sl =T

s 9 s aidly
Sl C bl L ekeT Cs 4 s el
< AT el 5 a8 e ST L s S
<rﬂ>\5<¢,;<;§;,<w<mk~,<6”
Sl ys Ly opl &S Iy el oy o pw <ol
< s < 05 Jold i o e
05dS S S B, S AT < s
Ol el (Sl () ol Jads) Ll
skl 315wl s)lee 5 e 53 edeT s
&35S 5 5Lyl Olesle 5 Sl Sl Ol
DI Sl (o Ol Ll 03 (56) ot Jhe
b 53 55 05,5 5 59008 (T (paslS Uszen
P< /0035 LT s gme oMl gl ls 5557 ale

Ble o man S (b0 g () oyl s

adaz 31LOMONASL s Cvail Lo d VT ol (gl
e QLT (gl sl e el 51 d g (slo s,
S L La0T oz s do 5 b (gla oL
(Pl . (Hazard Quotients) s o 5,57 5 Js
ey )5 OV OT (ST Sldlas 5 5 53
Lo STl a7 s gus 25187 1 (K 518
ol 53 oalil 5y 50 £ gaw SUlg, G b 51 5 A
bl glabigy 5 Ol o s SNBB 2555 (5558
o aalllas ol 53 10 Ll 03 55 VB 515 4 OT
i DA s 5 e Ol (s b6 sl OT
O e Sy Olale LS 5 amale laily o

2T Caws a1y LOT Co ez 5 A0 2dldg

b b9, 9 5lge
e e B
Jsb ‘(‘J?Y" £Y+ 05 Law 52 L (Cyprinus carpio)
e Sl Yo Y I Jsb e e YY £F S
i la3T 55 s o \WAF Jle 53 s 5 VG s
Ale 04 51U 5wl sl 5 035 0 8
S (stin dla G305 glacd odn 5lp 5 s 8 I
(HCLOg) ¢S IS dal 5 (HNOg) &S 25 ol
slbes 33 Hbe o ¢L;> J1s e gad s s 05l
o o UL sl d Sdie a0 31,8 Sle as j3 A
—n LS U s sl 13 (O3lis mle 0k JSCi3
G L a5 0l 31 st o o 3 (P03 S
NACEE BT P R JC U RN P
o Dl Sl i b 03l3 )y ey S
25 5 &y 50 ICP-OES 68w ¢SS L s gos o
o0 V7 4w SPSS i3l 0 5 oSS Laesls LT
o O350 15 ime gl 3 gy oy p 8l 28 S
domale 5 IS (Slaily 53 K S Sl SSL
b s e 5,557 5 esliinl S (5 O ga)T )
(NHQ: Non-carcinogenic Hazard Quotient) |30 ,

4_6.’-‘}& BL g;.:-‘:'“‘\'é‘ Qb_?‘ L;J;AJU;‘ L;‘j L;s”'u

Pold 1190 sidw) « 11€¢ o)Laid (@i § Cuny )9y

ohsjle (Al ek oGRSl dlas


http://jmums.mazums.ac.ir/article-1-9653-fa.html

Downloaded from jmums.mazums.ac.ir at 9:50 +0430 on Wednesday May 31st 2017

1935 ols pos jl (BB BT SIS (A& Gy (L)

323 VB 53 Jmme 558 Al Sl 53 (05 50 55 SCa) (K 3l ke 1) ooles Jgur

oS 3l #
ez 055 o8 AT o B o < poed S
s
\O/NF Y/AD Y/FO VO/AA oNg F/oA F/9A Y/ Y/or S8l
Y/ A /A oY A A N4 Al N Shan ol
aomale
Y/50 <AV ¥ \iid Y/AY Y'Y Y/N. i3 Nind J,<L,
A Y A A A ¥id N Al N Shan ol
A e s ) OVE /¥ aYs A e *J,ud;mch,‘
ey V/0Y /YA /¥ i - Y Y %% THQ
O/A VA -0V ladty2 F/YY - ans 2y /Y CRlim
VAY/Y VD V&/A¥ PO /0 o85/¥ - \WANVA 43/0v YA/FF CRmm
o \ - 14 - - Ve \/0 /0 FAOY
) o - \ - ) v Y \ WHO"

e 4S Cl 0T 5l S s pl 3 5ol
Sde o5 55 55 5l 555 SYU SIS b arals
Aal g ol an 4 OB S e gl gy S
s 4 Sy b5 B L Gilae i e (Bl
O e O s cadllas ol 55 Sl O e Sl edsT
V1 s S D3 5 51 5 aoale o slas
sy dalg 7l g g a Gy pop S O b a8
b S A dal g Dgline 5o 3055 b cenline &S
O a5 ot Yo (65,5L8 5 bl Sler Olesle
nJ_faLﬁJ_a;J_Mulgj,ugp_?w I als
So9 b b Ol s ;5 THQ 05 e Al
So3 b DB Sl 5 0 S 5 e cpsedS
ng;;uTwsg&aTjwcsybﬁ-r&
55 ot S99 00 Sl 0§ 53 CRmm el Ol 5
(slalie adllas b s as edalie (659,50 8 Ol
Sl e ble 48" Wws ST 518 oK 5 Sk
Fomll OO alisgy ale 68 55 aomale oL s
Sy i) pat s o3 g Sl slas, kbl )
Lelo3 ) 5l 568 5
Al slacil ;s L alin ;s apale 3L
,m)u;,\}uc‘e;);é;r{&u;gapxﬁ
O35 Foml am e ol 035 by 9
Gl L amglio 55 S5k opl (S pbie gl Jlnb

)};@LAJ:}A’!L:BLALS\A&‘_.AL.)JQ‘#LS'J{\;—MJ@EUT*

sbiml ) DI plas (gl s astla &8 5ls 0L 487
QO a)mdjd?)c_wlo,uh;mw\j\;rf(w;

S35 S ey ol slaasl oL
CSb 53 S et DI o Ll g SV Bl
Laazdl ool a5 sbas cnils 558 Al AS™ 5 anls
il VEF) L o alie Sl S5 L genen
Sl S 5 ol 5L 55 )50 DI LB
PETIS U TR TR PR INCHR
sl 03 (e AE e 5 S DI O ren
.UJlle{).\{qul:&usLaﬁjTQJ;JLéjéle
joﬁjf}w&u):HTalJMgQU_lé&llj
YL Cdr b 51l Slls i =i 5
(535, S 3T 5 63 Slaes T Ik s 4 sy,
it L g oS 5 Ml sl S
oy A bl 05y 5 ke SR e s Sl
S5 78 505 @ Jds 4 bildl 5o e B4 Cos
o Sl ol 5 Bl n OT () e 4 Cd
000355 0 DL 3T 53 58 ol GV mazs

a5 L5 Ol e 48 513 OS5 O3 e Sy
2 (ps S sl a) K Sl ol 6l 2 HQ
5l 035V 5l 50 yome 58 (Ale ammanle 3L,
Lol edaT Cws a4 Ol S bl O e

©aliaS Lyl Oleslv 5 Sle Cilig 0Ll

1090 sidwl ¢ 116G oylads (@iui g Caunyy 5)9s

ohsjls (A eolc oGSl alas PolE


http://jmums.mazums.ac.ir/article-1-9653-fa.html

Downloaded from jmums.mazums.ac.ir at 9:50 +0430 on Wednesday May 31st 2017

ul)lSem g 5 gsin glop

P e

CJLR...G:U‘: "(;J}\:u .19#:}3 u:""hﬁjx"i U'i\ LE‘J"‘ 4o i
a)u\_iot_w:;éﬁ};rj_lﬁembdjj“-déj

RCIM PRV RSNERY 71 12 S g

References

1.

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 Contam Toxicol 2012;
89(4): 831-835.

. Mansouri B, Salehi J, Etebari B,

Kardanmoghadam H. Metal concentrations in
the groundwater in Birjand flood plain, Iran.
Bull Environ Contam Toxicol 2012; 89(1):
138-142.

. Zazouli MA, Mohseni A, Maleki A, Saberian

M, lzanloo H. Determination of Cadmium
and Lead Contents in Black Tea and Tea
Liquor from Iran. Asian J Chem 2013; 22(2):
1387-1393

. Ariayee M, Azadi N, 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.

. 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.

. Norouzi M, Mansouri B, Hamidian AH,

Ebrahimi T, Kardoni F. Comparison of the

levels of metals in feathers of three bird

o Sl L T e i S
SVl il e (lail s S I3 6y
Sl K Ol U ey s adibaie a3 0L 3T

10.

11.

12.

ey 4 S5 0

species from southern Iran. Bull Environ
Contam Toxicol 2012; 89(5): 1082-1086.

. 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.

. Taweel A, Shuhaimi-Othman M, Ahmad

AK. Assessment of heavy metals in tilapia
fish (Oreochromis niloticus) from the Langat
River and Engineering Lake in Bangi,
Malaysia, and evaluation of the health risk
from tilapia consumption. Ecotoxicol Environ
Safe 2013; 93: 45-51.

. Cogun HY, Yuzereroglu TA, Firat O, Gok G,

Kargin F. Metal concentrations in fish species
from the Northeast Mediterranean Sea. Environ
Monit Assess 2006; 121(1-3): 431-438.
Kendrick MH, May MT, Plishka MJ,
Robinson KD. Metals in biological systems.
England, Ellis Horwood Ltd, 1992.

Schriver DF, Atkins PW. Longford CH.
Inorganic chemistry, 21" ed. Oxford, Oxford
University Press; 1994,

Norouzi M, Mansouri B, Hamidian AH,
Zarei |, Mansouri A. Metal contents in tissues
of two fish species from Qeshm Island, Iran.
Bull Environ Contam Toxicol 2012; 89(5):
1004-1008.

Pod 11090 siamw) ¢ 1164 o)lasd (@il g Cumny 8)9s

ohsjle (Al ek oGRSl dlas


http://jmums.mazums.ac.ir/article-1-9653-fa.html

