[ Downloaded from journals.tums.ac.ir on 2026-03-27 ]

B9 ode gaollad (Cows ) o 9 Cuodlw alxo

Olp! e clilogy (oode (pozsil
YFe BYF Olbrio N FF il g0 o)led « paze 0,90

0

&b

(@

£

\vzp %("
Available online: https://ijhe.tums.ac.ir _3 \\/ ;
u..f.h 9 j.._ag Jlas %Y“wo\ 4 jg

%,
0, O
" Of Enyiron™®

ol J1 95y o aliac g il (oS (gla CBL 4oy il pl8 Cdale w0
o) &5 (oK 003> (Lutjanus ehrenbergii)

* Fea> (6 s daxe (6 90ud l3T¢(g 0y dome

Olnleale,S cile,S sl ol oliils cpsle 0aSiils ¢ pwlid G 09,5

0 b S sadl do sl M LI
oladl 4 glie sloo iy 3oy 51 T Jal 5 e S5 ite S5l 4 azgi i g dione VEeF/F/YA bl ;o gyl

psolly e e IS sl o0 o cp5easlS 59y 1 0] S DB CLIE (o) pslate ) pSl anlllas CRIRT

. - towlpg gyl
(Lutjanus ehrenbergii) ol Ji> 45 alo o aliac 5 oS (il slocdl o Sl ORI T

L RFLehs tob ey b
RN X IR I Ll g ,b

ooy 51 VEY o jo sbw B 55 s ool anlad Yo slaws asdllae ol (o 1 gm0 P9y
plos ezt 5 allid S| Gy s (6 slez 5 9pe OB 5 5555 g plSim 003 o o
b plsl ICP-MS Lawsgs oS @l3ls s 5 oz alae 5 il oS slacidl g o a5 ladiges
 aalll 3,50 bl (35 5 S o o] Job filn iy gulls ol , il
by G 0] yaie vl Lol y5g FYIYEVAIR g 5 YYARYIY Cm YYY4V/F Cm (o 3 .
VYVIEY ol s S 5 il (6l bl 5 a5 & |y qans oy dalllne o 90 jolie o O Sl loale tgadS (55l
IS VISA UG/ ol me s dlise il 10 1) mo lpme ity (535 i § bl VWEI) - Ug/S o EXNERN PIVRE JUEV PN Axv
Sl )3 @y paie e 3o (LS ) e (oS dalllae 3,50 polis plo &) Cons S5 pasre
A o I8 UG/ 5 VYD YA Slpee s i & aliae g S o i]
i [F7 GIG iae 4 (s @i ol il lyie 4 Al 10 oy pate luie 1(g S AR
el G yas tlags Bl 51 enlily cod WHO wiile Sloz sl uitin] 3 51 5V o5 0
SVl Candy plg oo pslae sla Gl pll 00 S ad drogi (oSt Sl 4 0agll (5l
Sl e 052 SLLI oot apo slow JIB 95 p 4355 Bpan S92g cnl L Ll o Sl ) (lale
258 Sygo blisl b

] Pmn 0w o (Sig Sl Sy
mahesni@uk.ac.ir
mahesni@gmail.com

Please cite this article as: Ghaderi MH, Teimori A, Askari Hesni M. Study of heavy metals concentration in liver, gills and muscles tissues of
Lutjanus ehrenbergii from the Hengam Island, Persian Gulf. Iranian Journal of Health and Environment. 2025;18(2):349-60.

Copyright © 2025 Iranian Association of Environmental Health< and Tehran University of Medical Sciences. Published by Tehran University of
@ @ Medical Sciences. This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 International license (https://
A= creativecommons.org/licenses/by-nc/4.0/). Noncommercial uses of the work are permitted« provided the original work is properly cited.


https://journals.tums.ac.ir/ijhe/article-1-6960-en.html

[ Downloaded from journals.tums.ac.ir on 2026-03-27 ]

o rolis (nlisis (oo JSa5 ] pladl 188 5, 5l (25
5 wsd ledl Gy oly e3gll leals Sl adss Gk ) wailys
oslazwl ¢ bl (pl 0. () aled o)ls s 5 (ogllasl &l 3]
Gl yolie mazw 5 VL b clile s o5 lals 5|
Bran g gl cal (Sow i 59> slacdl o
@ polis e 550 10 (ATl by il yao ouiiS
Coal Sludl Codls g b Copae g 5l bl o
3 S olls EaZS Ay (g Olllas (V) o)l
5o akae S8l alex 5l )l mls lale (SThe lacdl,
3 e polis s (M) §5 Bee 9 ) gl ol
o s e el sl 5o 5 Al 455 4
I ple 657 b 9 e Sl s g 5 V)
Sz kel S s (b ml e plele ©)el oolgils
(Vo) cwlas §

(Lutjanus ehrenbergii) ol J& 45,0 ol 4565
P bR x5 rede 5l S Lutjanidae solsils |
Sl slapliad ogasy olal 5 STy ke slosiss
9y 2 e aisS e ulply ol Gl 3550 5 w5
O oo bl sl san VT s 5 cedle b))
0 el Jloys3 6l oy ol Sl sl Glale 435S )l
oo el pgeedlS oy (S SIS Sl fag ()l
dlae 5 il (S slacdl (o paolily 5 IS5 (S
5 o ol JB 55y 2 Lo

dllas 0,50 dibaio

Sl g o o, YEOTFPO" classs b alfin o 5>
SRR RIS S JE R NIV VOR &
X8 K2 550> Cannsg b SsS slagoll b a5 ol o 6
bl ) i oy wsiz o Fkm e s 0 km Jsb
O USE) (1) sl o lges £555 6lls 5 ouds @dly 15 50,0

b pg; g dlge
Al b oolew JBB 95 s ol axdad Yo olawi ¢ foghy ol o

Yo-

dodio

Lo Bl e 5l (S Sl a b T (Sl
05 Gee s 4 ) il ol e waw yo (S
Dol oyme o bl Glaot b abls)l pog sgame 5 o
o el 43S 13 i g (55,5l ate slaoasY]
2l G5 1 aS s (oS Sl daoansYT o iogs
e B by g 55 wrassST o JT sl by (glmonsy VT
O b Sy 50 (2l SlaptnssST @ 555 5| g 9 5,5
alo3l g bl o plal g by =l yo aax 5l ons;y Slog>ge
Bgd (oo (2l 0y o)ly Coles ;o g Al xe Ll
orelslio (o o & Cewl (nl 38 polie Lol JSie (V)
5 b sl Jan e (o S gl 9 W5 (o
2 Sl polie ol Grized igd (0 (sO0aTe )5
OWWS] g Wgd oo 50 5L Oy90 (Fame Slgs g O
aSopok S (oo Slml gounie pliertion 5 (Soiele
& cparobly (S5 59, wile Bras oS G5B jole 2>
s % 5L 9550 05 e Olies & o pseiegll
otael Sl g; YL e x5l il plise o5 Sl
S walss G (St sla cdld g cdle
Syl g 090 pgaadls oy aiile S Sl3ls (Y)
5 85,08 Jail [l e 4 g il gy 05 aS
SIS sk (1) S slml P GLnl Gy sk o Shos
PO RSPV BV SCH S CRCH AP
@ )bl alex jlons; Slogzge 93 (53,5 5 (onitS
@bl s S8 5oii (olgd 9 SO sl dtuny; aile
sl Johw cadly IS8 ot slo Jsho plaiels aten catnn
ol 005 oo pygie g AbigSly Sla ol 5 (g S
PR s JolS (ool gen il 225 o pg S il
Comoghtd Chle il o oy Gl 5 ngiss
(H oS b

Cilil g gy Ll lp (VL ey oS SIS
ool a5l 5 o (0) wyls sl 555U slo plail o

Eol % é Jﬂ
1E ol liunli /(g3 6 jlosis /52 6935 <
il /g3 0 22 0,9 9

Ol buzo Cublsgy pale ozl g s ol soliliad
ijhe.tums.ac.ir


https://journals.tums.ac.ir/ijhe/article-1-6960-en.html

[ Downloaded from journals.tums.ac.ir on 2026-03-27 ]

Oh)Se 5 (6,08 prnsdos

& plale oy SLbl asle 3 by (izmes 5 (ot
o) g e b iy go5l5 5l el b e 2008
9 JS Jsb o/ mm s b Jlzms edsS 5 oleale 03
0,8 Cud g (6,5 ojlailonls (5,105°0S lale s luiliul el
25 alae g il oyh> asb 5l o] slacdl
il cdale o e (V) Wl gilulas st Al

A oolatwl V g e 4 cdl o lecdl o o S
Sl S35 YE D e s ooliinl 090 Jilwg g g b oles
0030,5 aSeT e Ol Alasgy s § 92285 518 S 05
AY) 00,8 Jae b el o L_glLo:ol g;"ﬁ-ﬂ &5 o b
ICP-MS s5iws b Ko @lils clale e coles jo
Gy danome datine ofiule;] Lawgs VO - - Agilent Jus

OF) &b o

Lutjanidae oolgil> ;| (Lutjanus ehrenbergii) e
el o i (B Jled 4l o Sl e sle oKy 5l
o B L 5 555 55 b I VFe) Lo ole iy,
ol JI 95y ltle 4l 4 a2 b okiad (5550 xe
sl 5 8l oo sl oSy Blibl jo adles ST 5o
opyr > S Sule (IS g Wed (o0 S8k Sl e
Sy Agad Wl o iz ol By o 4l 0 s
@ 13m0 O g0 4 Gldle o 0l ploxil dilate ol Gl o
R egatte (polS 50 Gl g JEe o sl ansS
g0l . Aguid ‘;%ﬂ So i g Jom loy yo b asaud ools
oiolosl 4 g dezia -V °C gloo jo ¢ Jolos as JUl 5l e
51 oolail b aaiges sllinlesl o 05000 5 Jae Slidss

B sl Sogdl b wiol aiad pdais JLgs Hhaie O

F27°0'0"N

26°30'0"N

55°30'0°E
N
s
27°0'0"N-
//‘—- _’_\ —n\,_//
—~ :
S -’/_.\J"
- ol
/ =
S -
\\(\ B i |
26°30'0"N
047595 19 285 | 38
- Kil

(OB 300 oyl ¢ w8 zeds sld T yo 28lg sl 0 32) axfllan 5 g0 dilaio -) JSi

Afgﬁ yﬂ/
Y, 1EoF Gliunli /g 6l /22 095

Uil bazo Cublsgy pale gazsl Ldudg fy ale solilad
ijhe.tums.ac.ir

Yo


https://journals.tums.ac.ir/ijhe/article-1-6960-en.html

[ Downloaded from journals.tums.ac.ir on 2026-03-27 ]

(el
4 ok JB 53w (39 9 S5 sk ojluslivl Job (S0lee
YN EVNAG S YYAZYVYCm IYY £ VY em sy
S8l o S Ol ronin zols wll ol (6508 o3l
(S| polis sy o e ol I 55 o (2lo S
5 4 pgedlS g e ( JS pg S by )b o
DY UGG 5 IEY oo VO 1o % IVE YD NP

69,9 o2 paie S gz ol (¥ JSKB) 0B (5 503l
A i VAN UE/G s \YRIN - S

2.00

1.50

ng/g

1.00

0.50

0.00

1.20
1.00
0.80

0.60

ng/g

0.40
0.20
0.00

a5ed SPSS 131 o5 5l b ools Julo 5 dyso0 shates
Yo s ass Excel 1580 o5 5l b loges pum i sl g YY
O] SeS @ Laoosls (o Jlo, s 00,5 oolatwl
(Kolmogorov-Smirnov test) i el - 9,5 g0loS
Om Jdgme BB ) n Cuz e B (o)
OSIs gesl 5l calize slodl )3 men pliee eSilee
M| 049 pae b 095 9 o colans (Duncan)

U—'—‘_’—’ (p<~/°a) UL._,._A_Ia‘ &Ia_..a 30 )|.> (———s

IV

il g Alide (S GB35 (o 9 S cpgrodlS (S )T (91 0blg sl o s puolis oz (e =¥ SIS
olow JB 95y (s2Lo

o s égg J@L}/
1F 0 linuli /g 6 jlosis /pd 2 6,95 <
[v) 7 9> 0 2 )9 -

Ol buzo Cublsgy pale ozl g s ol soliliad
ijhe.tums.ac.ir


https://journals.tums.ac.ir/ijhe/article-1-6960-en.html

[ Downloaded from journals.tums.ac.ir on 2026-03-27 ]

Oh)Se 5 (6,08 prnsdos

14.00
12.00
10.00

8.00

ng/g

6.00
4.00

2.00 '
0.00 -

As Pb Ba

<

Cr Ni Cu Cd

9 abds (oS Gl 43 o 9 S (pgrodls (Sl pg0llg o sk e pw polie gomd (3l =Y S5 o]
ol JIB 95y (o2lo (iniia]

A5 28l o obew JB 53w (ol )0 mu)l e (n i
S YITY Glime 0 o5 @ aliae b 50 o] Jlaia o 2a8
S Sl (g Lol BT wlal poois o < /F0 pg/g
s d9zg o Cdb G )l paie Hlade G jlogne
OV Jgaz) (P<-1-0)

8l o obew B 53 (2l o pelly Jlade (i
Ol & e 4y abde 8L 50 o Jlade o 2eS 5 el
oSl el 5T oll o i+ PE/E 5 +/VA
sy B3l G el e ke o Jfocsine S
(P<eT-0) csls

il 28l 3 ol JI5 53 s (le 5 09,8 e (2 e
VIEY lime 0 o i aliae b o o Jlada 0 5205
oS oylel LT elol o i <NVA UG/E
S92y b S8l (o 95 pate e o o gine DS
J& 955w plo o L}m,‘ Slade o i (P<-/- Q) el
iy s aliae S8l o o e (pjteS 5 oS il 4 ol
5IUT Golol 0 o VY UG/ s YYE/TY e &
Cl s o] paie Hlaie o e O STls (5]
() Jgaz) (P<-/+0) cils 349 o

%ﬁ \‘J—/pgﬂ/
Y, 1EoF Gliunli /g 6l /22 095

Uil bazo Cublsgy pale gazsl Ldudg fy ale solilad
ijhe.tums.ac.ir

Yoy

uﬁl.a L u.ni».u.' u‘)lﬁ u..or.....u )‘ OMT Cowdo @L..: wl.m‘ »
WSS pelie Gy g ol JB 93w (ale alas
| &0 S i+ G/G e b pgaolls 5 pseesls
NUFJURINE GETWH BN COVCH [T SR DS SR [UPRIR FCRA N
s’/fa s’/f; A wthwbjdwjﬁjﬁ‘w)b
ool e e (F USE) 0b homies <[+ A UG/E 5 +/VA
S o3I YIFA UG/ 5 VY s 5 2l ol 10 (59, 9
W

ol JB 55y oole (] b 50 (S Sl e
S5 A 9y 5 ol paie Ol S psb @ og i
(s ¢Sy puaie 0 o OV Ug/g 5 YYV/FY
VA IAE AIYA FIY e S5 4 S 5 pasalily cpgeenls
(Y S il ails 1) pezs + /0 UG/

el 28l 53 ol JB 55 5 p0 oy paie e (e
S VITA e s ot 5 & abiae il 4o o] e (s a8 s
S Sl ,lel 56T ull s ool tmies < [F5 ug/g
WS g Gl glo S8l s e pale e (o tee
s OO alae Cdl b @il 5o ol e Lol Cil sg2g

OV Jguz) (P<-/0) clls vg29 (5,l0


https://journals.tums.ac.ir/ijhe/article-1-6960-en.html

[ Downloaded from journals.tums.ac.ir on 2026-03-27 ]

ol JB 95 (Bl il g aliac (oS gbd <l Ho (UG/8) Cilitie polic fuw ) 202 () no doy llo -} Jgu

((P<o1+B) ol s asin (5ui¥ By yo b b il oot 410 Sixo S

VLT VAL o/aab AAE /YR v

/e ab AN /eote/ad Ni

GOVOE/AAS W NAR YR AR VR Cr

V/AE /8T LV VAV Y\ % /N & As

YA Y04 YARGVID sa VTR Zn

bl o o (A0 UGG 9 FIT e (lie a5 4
S| puaie Jlabie (s o sme IS SSls (6Ll LT
Cawds bl bl 5 (P</20) cuils 0529 LSl o
50 ol JB 53w ple 10 paeslS Jlade oy i codal
Gy d dbae 28l o ol ke yeS s il 8L
Golal 56T lal o o + UG/E 5 <A liee
b il o peedlS yaie Jlabe o o goe OS] (STl
O SSls g 5Le] 3 IUT ull 5 (P 0) coils dgg
WS 5 el Gl (e oy pats ke G loine
Ol alae 8l L cdl g0 opl o Ll ccdilad 042
&olel 5IUT bl o (P 0) sy 399 (5ls ixe
CBL e S yate ke g Slo e ST STl
2 (P<AT00) ils 999 azmle g S slo CBL g o]
ol polie o o gme OB Sl (5 Lol 5 IUT wlul
Sl (e US55 ST e cp20U5 o b cpgodls

) Jgaz) (P< 1+ 0) sl 099 oS g alac (il

Yot

S8l ) ol JB 93 e (ale jo S5 ke (n i
azeale 5 05 sle C8b yo 5 100 PG/ i 4 it
S SSls gyl BT ol 5o Gioww © Ug/g
6uab5&@1abwd@)m)lmw)law
e (p S g ol Sl 0 obew JB 53w ale 4o
LA UGIG 5 VYA liae 4 oS 4 alae il s o
o gme OB (Sils (g bl 5B ulol ol o
P<1+0) clls vgzg b 8l o e paie laie 4o

() Jguz)
ot 28l )0 obw JB 53 e ole )0 (55 jlake (Tt
BN Gliwe 0 oy @ alae il 0 ol Jlade o a8
oSals gylel 3 IUT el ad i YIPA pg/E
Seg b 8l o (g5, jaie Jlaie o o Jxe OS]
9 dlo j0 Sl Jlake o yiion (P<H/+0) cil
dlae 2l o o] ke oy yeS g il Cdl s ol i

Eol ég 5 Jﬂﬁ;
1E ol liunli /(g3 6 jlosis /52 6935 <
9 0 lals /. 9: -

Ol buzo Cublsgy pale ozl g s ol soliliad
ijhe.tums.ac.ir


https://journals.tums.ac.ir/ijhe/article-1-6960-en.html

[ Downloaded from journals.tums.ac.ir on 2026-03-27 ]

Oh)Se 5 (6,08 prnsdos

<8l o ol JB 935w oole o S| laie oy ylion
Ol & iy abae 8l 5o (T ke (28 5 it
b 5o Syl 38 e 0l o +/20 pg/g 4 TV
Y uglg (3 YB) b ol e sl alac
Jas ol jo o (V0) cel 00l iomiw
3 S| gez liae oy (Liza aurata) oMb
alac c8b o ol o ieS 5 UM pglg ol cdl
ity aslllas 1)) ool s ssmlive VY'Y Ug/g
5 Ot C8l ) ol JIB g3 (plo y0 pgredlS lade
g IAY Gl a4 i 5 4 alac cél o Q—| Slade (o eS
alac )3 porasls 5 (e (SA0g5 53 0D Gl - UB/G
4,57 42b)0 G35 e gz )0 (Jgens yoS g e ol

YY) Col oals (5155 VYO UG/ 5 VY s
9= ol yo S ol e
>l 388w, p b (Ctenopharyngodon idella)
as ol plas Jsko 5958590 3 RBC a5 gl

S go it i 4 lae cdb il cdl

dasJla o

oL omyp nl ) Jol gl a)lo 1) s 5 09,5 e
5o sl 3500 38 polie @ead (e i &5 Sl
(f) S| 009 alac MSLJ ) )L).M u)]a-o-g 9 J.J MSL)
Gl son SRk (VYY) olSes s Huang
)5 (Bl 4T A )0 (S Sl s mei 5 o2
i a5 aSby (B8 oz bys o ozb dahie (o
S Y o a8 Slebe s e Sw; il s o5 el
G |y o Ol 5l (6 s ez alS o0 (SN
sy (YY) aisls lis (e 2 4) VL Sl Y &
Sander Lol o5 g alac ,o nKiw Ol gazs oliae
ka5 oS ols Las Abramis brama 4 lucioperca

Sl e e pogas Glil e land § (S5l

Lm;&...;}” u;‘ ] u‘r")-‘ ‘5@:>L...; )_._>L, ul_.g_,,_,) 4o u,&...»
YL gezs e ed 4 (YY) o)l lale slacdl o

%ﬁ yﬂ/
Y, 1EoF Gliunli /g 6l /22 095

Uil bazo Cublsgy pale gazsl Ldudg fy ale solilad
ijhe.tums.ac.ir

Yoo

P @ pmpaie Mo G i oS s plis Gragh ol @l
2l o ol e opyieS g Gindal 2l 5o obow JB g5 e
500 Lo 1P UGIE 5 VIVA e & ol 5 4 alae
ol oy JUS (olo il Sl 50 op pate (liee Sdgl
clle Sl .(V0) o  Dlel OIYY pg/g 55 azl o o
2l dlac b 0 w5 paeslS (e K yolic
IRV i as A el OYB s b ol Gy
(F) wb g pSoilil i 35 o/ YA pg/g o +/+¥0
JUS ole alae cil o i cdile (Sl (e
addllas ;o (V) Cusl ol 3,55 OIVY pglg So,b o34
<l 5o ol JI 55 e (2le 50 o)l Jlake o lin Ol
Ol & i 4 alae <8l o o Jlade %S 5 WS
g Sattari oldlas gls .ob o +/F0 ug/g 4 YIVY
8 CLale a8 5 i a5 sl LS (V< 19) o) Sen
315 32y dphs plo alae g 0SBl o oS a4 )b
15 ol JB 53 s ale 43 pguolly ke iy (VA)
G 4 abae S8l o ol ke (eSSl il
Shirvani Mahdavi .os iocw « ug/g 5 <NA ol
lal ;5 maobly g JSs SIS romins (cdmghy 5o (V-1 7)
SWS bs L 4 (Sillago sihama) glo s &5 ol
s a5 wols alil |y o8 0 5> ,o (Terapon jarbua)
Sk )3 (ole 93 52 50 @aslily I (lime ( eS Slo ples
28l o i 4 ol ke oty 5 (F)) pg/kg) alae
Sl e Sl 3L e (VFF pg/kg 5 SYF) oS
cd i sl oale S 93 5o sla Z3L 0wty 5SS

() cwsl alae < Cwgy < A0S
JB 55 ole jo S e o ity ol adlllae o
Sle 28l o g /0 /G liee a4 il 2l 4o obws
e he (it gAMb ok + UB/G azale 5 uS
i alae 8l o o] ke (%68 g ol 2l o

yol asdllae jo 0l Gioww /oA UG/ 9 VA (lyee &


https://journals.tums.ac.ir/ijhe/article-1-6960-en.html

[ Downloaded from journals.tums.ac.ir on 2026-03-27 ]

T s ] o 1 s obis i
g oS slo bl @ cns alac cldl

() s,

& o
PeS (G2 g

——

sl w5yl 5ol Slalie colleb o5 olacdl s olils
Sdslie cld b s bl i b iayl g als oS
oo b ‘Sg.Lm Oeigy (VY) Sl abae ol wsbe ‘_’.:..’l)

9 B3> Jyuo (pleale alae 28l 0 39290 ol (J9Sse

UE/E o o Modl (r 6 lojlw bawgi puioow W3S G pao jlxo uo -Y Jguo

(WHO) . 2lug Sl obosla

T N R NP KPSRA [ VI,
WS oo 8l 0 4 dss g b sl s

(SWlas sl Codgames (p egs 31 S ok Sl o
goz Gl ool adlllae 0550 3blis 5l diged (550 o
Sle dges g cils [jgax adlaie ;o Lai> Wb s diged 54l
s U oged <8l e Globeo jl puiinss |y 00l ao
5500 5logd Jols (a8 g0 dilate 51 (6 i CBo L alol>
ol )3 0wy Dlogrse 59, p (Slllhe sl cadgae
&l 465 cnl 1wl co Jaad b baole plad ;o as pas
g ol asly ol 4% 5 g lw Sl o aS 00 )5 bl
ol e as aal aily so clblB JLs placl isw 0 0o
A ool ol JIB 45 1 2l 5l axllas

Yor

Qm‘ LSU"" E) CJ‘}&:& cdj)}l.«is CJ‘)U}

Turkish Guidelines

sloslys 5 plojle L i Sl G jlne o>
Jolo mls anlio bl oays )5 oMel Lol oy alizes
JB 95 055 50 (o Sl gexd Gliee (o)
e 3 (liee 45 09d oo patie g% (nl 5o ol
I3l ol Sy w51 a8 S al 55 e 5 el
W55 ol 10 Gy e ax Ll (Y Jguz) conl by sole o
e (55985 & i3 s o Slel o a> Sl 5V
Lwlb ol cpl oby Grae W .cwl LSl glae 4

D8 O ygo bl
lo ale 65 atl o s Gl ol J5 55
cle a4 68 ol aled o0 4ds ling Corw g 5SS
i I3 o815 o 38 pn e s 5] i

%y yﬂ&
Tk liants /g3 o.laih /pasa0 0193 S

Ol buzo Cublsgy pale ozl g s ol soliliad
ijhe.tums.ac.ir


https://journals.tums.ac.ir/ijhe/article-1-6960-en.html

[ Downloaded from journals.tums.ac.ir on 2026-03-27 ]

Oh)Se 5 (6,08 prnsdos

Sl aazs s 5l aS Slale el Y ug/g 5o & FAO
ad Sl b lilbinl 4 SGop eagase [0 S

O olasd
el g8l 28 pac oo 51 IS IS dan a5

Al oo, Culey 1) (g5l ools g Lo ools (ay o (il g0

F1yu3 9 S
Sy o5 2Ll Gl b asl bl 5l case dlde cpl
5 e w5 iz ]y e S 4o (i I3
2 8l b5 ahade o (a0 i2) Ul
olo,S el agd olEails cyles b a8 caol VEo) Lo

! ads ‘).?l

%ﬁ yﬂ/
Y, 1EoF Gliunli /g 6l /22 095

Uil bazo Cublsgy pale gazsl Ldudg fy ale solilad
ijhe.tums.ac.ir

Yav

3 s oS wes oo plis adlas ol 5l ol ol
@ adl oo b ale 4 (S Sl3lE g5 sl ol yiege
Oleale C8b aw 2 50 (S Il (i) oo & 555k
&5.; uoL..u‘ > éo.‘)u u"J’“"""'“’ ;.\.n); odlive caxlas 0)9.0
5 20,5 oddlive WS g i )| sledl ;o 4l paz yaice
alae cal Cﬁ‘ﬁL}.} A yhow alae calb 49 Q‘}.:.A U")""’S
S addllae 5590 lale (Lol (SThes il lyie o
Lol sl 00,5 by e (o318 ooV 51, ol 56
sme w5l VL i ate gead Gliee sl 4 4z b
Syl L WHO wsle (Ml o slao oSt
L olndSil slae g odls «s59laS &)l59 9 /Y HE/E
ezl asile ol o Jasbiwl 51 5 ool g +/Y pg/g o lastul

5 VIO UG/E (s & Wil (S Sligiios 5 o cuiloge


https://journals.tums.ac.ir/ijhe/article-1-6960-en.html

[ Downloaded from journals.tums.ac.ir on 2026-03-27 ]

References

1. Norouzi M, Bagheri Tavani M, Amirjanati A,
Ghodrati S. Concentration of heavy metals in tissues
of golden gray mullet (Liza aurata) in different
areas of the southern coast of the Caspian Sea.
Environmental Sciences. 2016;14(3):201-14 (in

Persian).

2. Esmaeeli A. Pollutants: health and standard in

environment. Iran: Naghshe Mehr. 2003.

3. Chen Y, Chen M. Heavy metal concentrations in
nine species of fishes caught in coastal waters off
Ann-Ping, SW Taiwan. Journal of Food and Drug
Analysis. 2001;9(2):9.

4. Shah N, Khan A, Ali R, Marimuthu K, Uddin
MN, Rizwan M, et al. Monitoring bioaccumulation
(in gills and muscle tissues), hematology, and
genotoxic alteration in Ctenopharyngodon idella
exposed to selected heavy metals. BioMed Research

International. 2020;2020(1):6185231.

5. Rahman MS, Hossain MS, Ahmed MK, Akther
S, Jolly YN, Akhter S, et al. Assessment of heavy
metals contamination in selected tropical marine fish
species in Bangladesh and their impact on human
health. Environmental Nanotechnology, Monitoring

& Management. 2019;11:100210.

6. Ozparlak H, Arslan G, Arslan E. Determination of
some metal levels in muscle tissue of nine fish species
from the Beysehir Lake, Turkey. Turkish Journal of
Fisheries and Aquatic Sciences. 2012;12(4).

7. Behrouz M, Norouzi M. Analysis of some metal
elements (Al, V, Ni, Zn, Tl, and SN) and their

relationship with gender and biometric indices in

YOA

different tissues of the golden grey mullet (Liza
aurata). Iranian Scientific Fisheries Journal.

2018;27(4):37-46 (in Persian).

8. Taghavi M, Shadboorestan A, Kalankesh LR,
Mohammadi Bardbori A, Ghaffari HR, Safa O, et
al. Health risk assessment of heavy metal toxicity in
the aquatic environment of the Persian Gulf. Marine

Pollution Bulletin. 2024;202:116360.

9. Torabi S, Gholizadeh M, Yazarlo M, Riahi Z. Health
risk assessment of heavy metals in marine fish
caught from the northwest Persian Gulf. Biological
Trace Element Research. 2024;202(8):3789-99.

10. Barani HK, Alavi Yeganeh MS, Bakhtiari AR.
Metals bioaccumulation, possible sources and
consumption risk assessment in five Sillaginid
species, a case study: Bandar Abbas (Persian Gulf)
and Chabahar Bay (Oman Sea), Iran. Marine
Pollution Bulletin. 2023;187:114551.

11. forces Goota. Geography of the Iranian islands of
the Persian Gulf (Qeshm, Larak, Hormuz, Hengam).
Geographical Organization of The Armed Forces

Publication. 2003:3.

12. Filazi A, Baskaya R, Kum C, Hismiogullari SE.
Metal concentrations in tissues of the Black Sea fish
Mugil auratus from Sinop-Icliman, Turkey. Human

& Experimental Toxicology. 2003;22(2):85-87.

13. Storelli MM, Marcotrigiano GO. Bioindicator
organisms: heavy metal pollution evaluation
in the Ionian Sea (Mediterrancan Sea—TItaly).
Environmental and  Assessment.

2005;102:159-66.

Monitoring

14. MOOPAM(Manual of Oceanographic Observation

and Pollution Analysis). Regional organization for

Eol % é Jﬂ
1E ol liunli /(g3 6 jlosis /52 6935 <
il /g3 0 22 0,9 9

Ol buzo Cublsgy pale ozl g s ol soliliad
ijhe.tums.ac.ir


https://journals.tums.ac.ir/ijhe/article-1-6960-en.html

[ Downloaded from journals.tums.ac.ir on 2026-03-27 ]

Oh)Se 5 (6,08 prnsdos

the protection of marine environment (ROPME,

Kuwait). 1999:220.

15. Canli M, Atli G. The relationships between heavy
metal (Cd, Cr, Cu, Fe, Pb, Zn) levels and the size
of six Mediterranean fish species. Environmental

Pollution. 2003;121(1):129-36.

16. Jarf P. Determination of heavy metals in fish
muscle tissue using the flame atomic absorption
Journal.

spectroscopy. Feyz Medical Sciences

2013;16(7):615-16.

17. Mehri Asiabar Z, Taghavi L, Valinassab T,
Pourgholam R. Measuring concentration of heavy
metals (Pb, Cd, Hg) in tissue of Liza saliens and
risk assessment associated with its use (Case
study: coastal waters of the Caspian Sea). Journal

Science

of Environmental

2016;18(2):225-39 (in Persian).

and Technology.

18. Sattari M, Imanpour J, Bibak M, Forouhar Vajargah
M, Khosravi A. Investigation of metal element
concentrations in tissue of Rutilus frisii in the
Southwest Caspian Sea. Iranian Scientific Fisheries

Journal. 2019;28(3):149-61 (in Persian).

19. Shirvani Mahdavi E. Nickel and Vanadium in
Sillago sihama and Terapon jarbua fish tissues in the
southern area of Qeshm Island. Journal od Marine
Science and Technology Research .2016; 11(1):22-
29 (in Persian).

20. Norouzi M. Investigating some toxic and essential
metals in the muscle, liver and gills of Perca fluviatilis
in Anzali Wetland. Journal of Wetland Ecobiology.
2015;31(9):57-68.

21. Elsagh A. Determination of some heavy metals in

Rutilus frisii kutum and Cyprinus carpio fillet from

%ﬁ yﬂ/
Y, 1EoF Gliunli /g 6l /22 095

Uil bazo Cublsgy pale gazsl Ldudg fy ale solilad
ijhe.tums.ac.ir

AR

south Caspian Sea. Veterinary Research & Biological
Products. 2010;23(4):33-44.

22. Huang H, Li Y, Zheng X, Wang Z, Wang Z, Cheng
X. Nutritional value and bioaccumulation of heavy
metals in nine commercial fish species from Dachen
Fishing Ground, East China Sea. Scientific Reports.
2022;12(1):6927.

23. Al Yousuf M, El Shahawi M, Al Ghais S. Trace
metals in liver, skin and muscle of Lethrinus lentjan
fish species in relation to body length and sex.
Science of The Total Environment. 2000;256(2-
3):87-94.

24. Freedman B. Environmental Ecology: The Impacts
of Pollution and Other Stresses on Ecosystem

Structure and Function: Elsevier; 2013.

25. WHO. Permissible limits of heavy metals in soil

and plants. Geneva, Switzerland. 1996.

26. Tizen M. Determination of heavy metals in
fish samples of the middle Black Sea (Turkey) by
graphite furnace atomic absorption spectrometry.

Food Chemistry. 2003;80(1):119-23.

27. Demirak A, Yilmaz F, Tuna AL, Ozdemir N. Heavy
metals in water, sediment and tissues of Leuciscus

cephalus from a stream in southwestern Turkey.

Chemosphere. 2006;63(9):1451-58.


https://journals.tums.ac.ir/ijhe/article-1-6960-en.html

[ Downloaded from journals.tums.ac.ir on 2026-03-27 ]

o, o
" of Environ™

Available online: https://ijhe.tums.ac.ir

Iran. J. Health & Environ., 2025, Vol. 18, No.2

HETH AND EXVIRONMENT

Orginal Article

Study of heavy metals concentration in liver, gills and muscles tissues of Lutjanus
ehrenbergii from the Hengam Island, Persian Gulf

Mohammad Hossein Ghaderi, Azad Teimori, Majid Askari Hesni*

Department of Biology, Faculty of Science, Shahid Bahonar University of Kerman, Kerman, Iran

ARTICLE INFORMATION:

ABSTRACT

Received: 18 June 2025

Revised: 02 September 2025
Accepted: 07 September 2025
Published: 16 September 2025

Keywords: Fish, Heavy metals,
Health, Food safety, Pollutants

*Corresponding Author:
mahesni@uk.ac.ir
mahesni@gmail.com

Background and Objective: Given the negative effects of heavy metals and their
transmission to humans through the food chain, the present study was conducted to assess
the concentration of heavy metals—including Fe, Zn, Cd, Pb, Ba, Ni, Cu, V, and As—in
the gill, liver, and muscle tissues of the commercial fish Lutjanus ehrenbergii.
Material and Methods: Thirty fish were collected from coral habitats around Hengam
Island in 2022 using nets or hooks. After identification and bioassay, the liver, gill,
and muscle tissues were dissected from each specimen and analyzed for heavy metal
concentrations via ICP-MS.

Results: Biometric analysis showed the average standard length, total length, and weight
of the studied fish to be 23.3 + 1.4 cm, 27.8 £ 2.7 cm, and 470.3 + 18.9 g, respectively.
Among the studied elements, Fe had the highest mean concentration in the gill (327.41
ng/g) and liver (136.10 pg/g) tissues. In muscle tissue, Zn showed the highest mean
concentration (2.68 pg/g), while Ni showed the lowest accumulation. The mean Pb
concentrations detected in the gill, liver, and muscle tissues were 1.38, 1.35, and 0.46
ug/g, respectively.

Conclusion: The Pb concentration in the muscle, which is the main nutritional tissue,
was 0.46 pg/g. This value is higher than the limits set by international standards such
as the WHO. Therefore, from a health perspective, it is not recommended to consume
commercial fish contaminated with heavy metals. While continuous monitoring can
provide information on contamination status, the consumption of Lutjanus ehrenbergii

caught around Hengam Island should be done with caution.
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