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Abstract

Background and Aim: The expansion of industrial and urban activities has led to environmental pollution by
heavy metals, posing a significant threat to ecosystems and human health. These contaminants can accumulate
along the food chain, increasing their concentration over time. This study investigates the levels of lead (Pb),
nickel (Ni), zinc (Zn), iron (Fe), and copper (Cu) in the muscle tissue of Lethrinus nebulosus (Sha’ri fish) from
three regions in Hormozgan Province (Dargahan, Bandar Khamir, and Bandar Abbas) due to their ecological and
public health significance.

Methods: A total of 180 Lethrinus nebulosus specimens were collected from the three study areas during the
summer and winter seasons of 2023. The samples were transported to the laboratory, where biometric analyses
were performed. Muscle tissues were excised, dried, ground into powder, and subjected to chemical digestion.
The concentrations of Pb, Ni, Zn, Fe, and Cu were then measured using atomic absorption spectrophotometry
(Analytik Jena, Germany, Model ContrAA 700).

Results: The results indicated a statistically significant difference (p<0.05) in the concentration of the studied
heavy metals in the muscle tissue of Lethrinus nebulosus across the three locations. Dargahan exhibited the highest
metal concentrations compared to Bandar Khamir and Bandar Abbas. Additionally, seasonal variations were
observed, with significantly higher concentrations of heavy metals in the summer compared to the winter (p<0.05).
However, a comparison of metal concentrations with international standards established by the FAO, WHO, and
EPA revealed that the detected levels of Pb, Ni, Zn, Fe, and Cu were below permissible limits.

Conclusion: The health risk assessment of consuming Lethrinus nebulosus suggests that, at current
consumption rates, the levels of lead, nickel, zinc, iron, and copper do not pose a risk to consumers. However,
continuous monitoring is recommended to ensure long-term seafood safety in the region.

Keywords:Risk assessment, Lethrinus nebulosus, Atomic absorption spectrophotometry, Food chain, Hormozgan

*Corresponding author: Abdolvahed Rahmani, Email: rahmaniabdolvahed @yahoo.com
Address: Dep. of Chemistry, Farabi Building, Faculty of Basic Sciences, University of Hormozgan, Bandar Abbas, Iran.


http://dx.doi.org/10.30491/6.4.255
https://jmarmed.ir/admin_emailer.php?mod=send_form&sid=1&slc_lang=fa&em=rahmaniabdolvahed-ATSIGN--YAAHHOO-.com&a_ordnum=481
http://dx.doi.org/10.30491/6.4.255
https://jmarmed.ir/article-1-481-fa.html

[ Downloaded from jmarmed.ir on 2025-12-06 ]

[ DOI: 10.30491/6.4.255]

e,
(S8
\ J

VF ¥ ol oF e)Low'S & by9d
YOO-YEFY lxbuo
10.30491,/6.4.255 @

Sy lo dlas COL 53 (o g BT (595 WS 0 o e OIS (G 503101 g (om0 2
Ol B pan 51 U jhd Sawy 25y 9 o8 352 oLl (Lethrinus nebulosus)

Yawes woli O Sl salgllans
el eole )l B i olKiiily sy pole 0uSiily o B ylaiS b oo o;)f’

VYNYNY tlBo (Wi pds VE-Y/VIYE il 8L,

R

IS oS sl osd (S il 4 Cuglazee (Sogl 4 e (64 g ixio Sl dnngi g 1) 1R 9 dige
Olsse oy 41 5Bl Giiod S gy Gl (re38 g (M 0285 Sl )3 & 25,006 Loty VT ol adlipe s> slaiags
&S ) OB eyp il adhaie 4w y> (Lethrinus nebulosus) syes (ale dhae ol )3 o g ol 59y (JS5 wopm il3ld
ol 4551y ol gl I3 4y (polie phis g oy

g 8 Pl (6551 8905 VE-Y e 5 il Sy o > allae 3,50 aiaio & 3 (5 (2la 905 YA+t B3,
O S (ol d g OAD )90 (A St Sl g I abde Sl dadigad (i a9 iz o2l 4 Lo iges
(contr AATO0 e olall 58 Katdbl a8 cidl) adl i oSt Lassi o 5 (301 gy « S ey yolis cale o300
8,5 1B s So]sl

o Sy (alo alae il )3 e g ol Sy (S wopu polic clale Ll jl oS sy ol suivs I ol mols sadl
Sud a3 ddlate )3 adlllas 3y90 I3l clale 4G jgkay (P<0.05) 3,5 3939 (6)l> (ime MBI (glol Llod I anlllas 590 bolio
dus > gy (lo e L) o g (8l g oSS oy polie il i 5l iomen Bl o lie )l g prad iy bl
5390 Sl Clale oSy s (p<0.05) A5 oanlite £l Lsime B3] g )lel Lo }) e 5 sl Juad 93 (et dslllno 590 Allaio
b sy (oale e Bl 5 IS e aulio 5l oo e b 51 gy s b 55 5 3,90 3olis ples 55 adllas
ol EPA 3 FAOWHO (cladyluslinl I 208 e g oyl cgg) ( JS5 oy @l b clale a8 by L 5 liliwl polie

b e i b ale ol Gyne a5 ol 039y (] oaimd )l adlllae )90 4365 Bpumn (I3 as b))l 5 6w Al

)85 o GBS B pmo sy (g o g ] ey (SIS ey Sl L

OB 50y ¢ olie 03555 ¢ il o oK (Lethrinus nebulosus) (s yes ale plad Sy (b))l (10 5lguMs

rahmaniabdolvahed@yah00.com : g xSl o . Slos ) d5lgline @ Jotumo ok o5
Ol cobie i ()8 3oy olSily b pole 0aSLEl> (o) yloisles ¢ comid 09,5 1 p0 0l

L5 b dx


http://dx.doi.org/10.30491/6.4.255
https://jmarmed.ir/admin_emailer.php?mod=send_form&sid=1&slc_lang=fa&em=rahmaniabdolvahed-ATSIGN--YAAHHOO-.com&a_ordnum=481
http://dx.doi.org/10.30491/6.4.255
https://jmarmed.ir/article-1-481-fa.html

[ Downloaded from jmarmed.ir on 2025-12-06 ]

[ DOI: 10.30491/6.4.255]

YOV [ (g ynis oplo dliae bl )Ju“"'ﬁ&“’l (89  JS aopuw (pSiww Sl3le g 8ol

! o piogST oximd S5 (gl ] b yolo 42 4558
2 gl 5bj ) Camg (S Sl 1005 o gume
e il pl doms )3 &5 ek 4 ABl e 28 0pd;
Lol ke plye iz b wlgipe (I8 0505 5> (Sh 318
o8t j oo 5 (galo bl Glj3l Sgutne b lga b O 53 &8
don 5 g 4nbl 1y 5ok slo 01T oyl 5l 58 oUlg g5
lgie 1y legalo gyl jlogdee (IS 0po) (Sl 4 e
SlatinposS] 53 cSins il o9l s padls S
Clgie 4 50352 IS 0285 ) )3 &S Iy K0 i o ]
Ol sl bl Ol oatiS Sate ol ke S
CpScu 1318 4 03901 Jlnle B pae I (5L Cungouns il oo
(oras OIS Gy Jro oo ()low Sop 4 pxie Sl oo
Sl 058 4 Glate oy 25 pludl 3 Sy gyl
2 gl oad aslis 5Sles g g Gl ow 5 9 0E
1l el YU sy (gl 5 ol 3,15 oliandbons (glosiy] 8
o 53 oS Cusl ale 65165 sleeltil po cublil 5 (s
g 9 0391 (sow sl QSIS Bpae (gl 138 5k 5l QI
D9 oo bl )l MSie 5 Clas] g SYMS
Ol gl 4y e g 0ad il 138 555k 51 0l Jlide &y paedls’
5 S oS5 el gy (Ul CMUSLe dlox I s
iy Jsb o (V) 9o JEMS Bpas > alS St
i 3l e (59651 elbjly el 4y Ele s
Juad (o e 3 ol (6 B8le oy ke cguy g T
Fe Jelge 3l (lod 5 (B «6)58) o plosd (2155 5 2o
(A) s e calisee glpelnil o S @l xezg 4o
Adbeoo plable (b 02l 5 8L 3 03) e3> (52 (2o
@l oo Syglre 1> 5039 o < slegl 5 g by Sl
(b sl dle boddg (sl (Sl ye VB (Sl ye
Blesl 3 (ol (sl opuo 3bla 5 (sl dwle (sl 9 S0Le
Gl b glele jlasS cpl aiSee (SN ste VO BN
(3) 131 o oo 56 3e0 9 S sl i 5l g 0292 (soLatdl
(S9y (S5 oy Clils Clale )y Baa b adllae ol 0 W
gas blio jl osd (oygl gen 5y2d slo (Blo > (o g 2]
Ol ) il pa3LS plgis 4 (Bjeym Glwl 3 5l
Ol 9 il Juad 93 ) (g @o28 (liee dunliie (599
b sl (3blie cpl ) &lis) Gl Glise (e (imen
Spas ddlas 3)90 3blie )3 65 (pl &Sl 4 4295 b (ppipen
P90 Sl oyl b od Juwols bt o)y (STye5

4,35 dulie dlpej oyl

W s
Sygo K5 4 gy diged oSl STy g s
aio § Sy Slaglan 3955 SlglSe (g0l bsas 45 €8 3

J Mar Med Winter 2025, Vol. 6, No. 4

o

LY RUTY
S lgis 4 aloofig 4 (2l (slaodygl, b yume 0l
dmo dlgo ¢ pmoling ¢ gy O L.M.w polde (glly olie oole
592 38 9 Cumexr Il Cle 4 5 (5)908 o bl
2 Pl pew sl Gl gy (238 Slse a4 Ll g5
Yo 29 Cawl &iljey p)5 0 ale Bras bwgio sl oyl
Blojl 353 Sloe 6590 Jl ety So 8> Camer Sl
Jlo Fr b o Loy ailiw Gpas bawgie 438 o il
(V) ol d8)S i Cumer Ay 3l &S odd il 9> ALiiS
2 Sl dnole Cpiy g (15 o (elind gl
wlawlie .ol (Suis g o) la oo [ Sogll ¢ 5938 clos B
SigliS g b Slidld drwg 5 Cmer @y M)
oo b Cunl 0l 90 (C)Uﬂ 9 pgous g LD:J; 5l o)Lé.;‘.wl)
Slolay (izmen 9 b e slMSB 51 YL
IS 4 S 1318 (V) 33,5 o (sloosiammwgST 3,15 ¢ pSiw
et Jlo sl glie wre oo () 3 Ll 895 (0 3
)Adﬂi;wb\}lédqdidbhpuéaﬂd\fd\é;@w\
ol ol 13 (gt Lo o Sy 4 3] sl (sl
bzl (2 FSyn (S poligds (1) cul oad Jas
Shg2g0 3l 6ol ol plyie & & o slod & lex
Situs glio Goeald ol o585 oy Cueal (s3]
Jolss nimee 5l S 3 el (b o)l Jolse 5
sels J....:bua adlais Qﬁl LSL“’%‘T 4 gl L;Lma,\;i\ﬂ 3959
5l st dl-‘%;%ﬂ 5 ol (giyliS dlenjl (6,50
oo dl.m.j osS o>9ﬂ &ls oy yiodes 1 s slasilowy
OSbo (bl 5 sl Cumen (6356 caps &5 WL (o gl
g (F) ol 003 113 o (5)b55 oS 51 T,81 48 T
255 3)90 (olhowd ggie g Lot (sloodygl b g g ($5olgiSS
Sloaislid @0 4 pudl ladad > cudling g (g5)oliS cninn
simiwo il cumon inlBl b &S gyeb a4 ddl oS
bl il 8l o 4y e 5 T (sl 01,1 59,5 ¢35l
ioslse 5 gl Chpiy 51 )3 Cumslazme (S
&ly (Mol o ublage clooles 5 alojls ds g5 590 calises
Wyas g g Lite Il Bpo sau ¥ Slge (B) ol oni
il oS oled 5 (s Y935 5 ol sl 90 bawgs
@25 3 Folite ey 5l JolS wjod loj U g 4Bl
Ol dles 51055 Slygnge 4 ilags lysl g gjlo 0D
I ol sloptss] (Sl Gl ally ol oy
Cyguo sy j oo cblas Gun b &S cunl gloses sleidlsd
0,Lil CpSiw l38 4 g5 co b 0a YTyl gl 51L(5) 5,5 oo


http://dx.doi.org/10.30491/6.4.255
https://jmarmed.ir/article-1-481-fa.html

[ Downloaded from jmarmed.ir on 2025-12-06 ]

[ DOI: 10.30491/6.4.255]

ol b 3) oo by S edlitel 5 gl ]
adllae ol 53 o loline s A5 e (g a5 S salsS
lyl3905 5 Joliar ooy St (i 5 i8)S )5 )3 403 0
315 il e bl b 3,8 03lizal YoV e STl 5 51
Uk Gl dyln (g o ged alo alis > S
25 (e 1) ailjg) Bpae |
51 o3liol U eSaes 3l (EDI) g, s lime 251
Sl sy s il dpasbrs (gl 139,8 dsusloea (V) alas]y
Olojlo kg 0as )] (V) by 5l oy it glogsslom 4

() 25 o3lizl (USEPA) 1S, o] g bagee cslis
McxCR

e A
X X XMc
THQ = RfDXABWXAET (¥)

Hazard Index(HI) = } THQ; =
THQy; + THQpp, + THQg, + THQz, +

Gpan Gk ) Sl aliy) wir e DI (¥) et
Sl =CRIM (s oislpsSobsTp S k) ool
Sty =THQ [l 5515) sale gy s 16
(¥) sl 31 oolizal b 1315 51 5L las g goomo =HI clas
JS =ED (Lo 3 35, Y50) darlgn uilS 33 =EF e dpuslona
@» 5 =R (Ju Vo) aele ol o
ohg 33e 31 (dly @2 ye 593 Jade {39y p S 5kST RS o)
3503 53y 6ly EPA g o )] e 3o &S cad
=CR ;CA.»)] '/’\c 9 '/’Y "/”\ "/Yl L;u::))g ‘\-j U9 Jﬁﬂ‘:‘
O39S sly 9 A (YL )5 sl & (ale &iljg) Spas £
dyg0 <l p 6 cdale =MC=Cm « (\Y) wib oo 59)/p )5 O+
(5 ois e n pSMSTeSde) b Gpa
L5|)€ &S oaiS g.é),a.a OV O)9 u,‘i;lm =ABW=BW
(VF) cusl pSeksS YYIV 508 (gl 9 0O/A YLS )5
(V0) (1] oo cuwss EDXYSD bl ) njg,y uSike =AET
s s 1o S LSy ) Sl el (e

Al o Y Jod bl g oo 3l oo (e

gsS 9 Sl [ YOA

o1 &Bly (bl )i Salano 5 alSul US55 izman
dw 2 WY Gl g bl Jaad 0 (g)b pdiged idl
YET DOIYYY sl Cunbge b yued i) ddlllas 590 ddlaie
FEIADY' oLl i Cusbge b g3, 007 YO/-A" 5 Jlus
Caxbge b wheydh ¢ (Byd 007 FY/FVY 5 s V57
A pll (55 007 FOIYD" 5 Jlod YE© OUVY' LSl i
oWl 2 5l gynd (plo due Yo Jad » 3 jolate
PP deS JBI CE L diged 2 S o (Bolal g
b odn 6y Kged oguasee Sy 1 )3 wes S ¢
@l & gel g W) G e b & ge s a o
Oles =Y+ 0C (glod 13 g 5528 (190 9 00 Jitie olSlojl
Sllas 3 (10) B85 )l alKisle]] Clles bl
Obgy 3l ookl b alae <l (il b da dged (o Cans
@ sl sl wges WUl cas o UNEP lojlo (ool
G)go dg 0db dpog il polic jl pam 5pSejlulydlate
2555l S el g b & ged (A SWS Cap e (285
- St 5l e g onl asgy (S5 cpp i polie e
2 abae el (W) 135 (50355 ol 5 paditens (2,5
B A Gy — ¥ 0Csles L (VACO 5 Jus) ,uly> 33 olSiuwd
P 2Rkl e gla K8 a4y Sis celo V-
Sartorius g )l s5)5) cejs8 <8l 3l p)5+/0 s )3
[ETHOS 1 Juo) sugSele b 4 5 (35 +/-+) <o L
e Vg 750 Laale S5 sl 1) e VLl Jlis]
B e 3y90 599, le 53 9 03938l Wiged a4 7o Ve 4]
Gp eeilods oBiwd 4 1) Lol b diged e | Ly 8,5
pin ol 4l 0008 dls ol (ABly (plasd clile
8L (o MOOPAM 38 3590 (s29) (polsl 2 igei (olionsd
aus SPSS (g5l 138l oy 5l s odls Julow g 4o o

alizes gblie sy @l3ld clale duglio (gl b oolitul VY
905l 3 ol gxe BB 3939 & yg0 53 g ANOVA 505l 5|
59 ¢ oyl b clils cdale auglio (glys s oolil [Sgs

)bj.bdl).: T Jﬁ.\obn‘pﬁ bliu.ul.c)i P>y o3lo 015 &)S a)]_\.l]uja.l&l.séb).n o)LopJaLcuS.’lwo Ao lio .\—Jg»

st @ odle clale 955e) olSalosl )3 g2y o3lo 00 (6,5 ojluil clale ey Jsb rolie
(P55 2P 95%) (P55 2 ps (yegl)

\E=GVig SEVA. YEVVA/ Y YIY/A Zn

A=A PAYAN A VA FEVAV/Y YA-10 Fe

otaq yok) . \EARINA) YY¥/A Cu

VEY V/FY </\AEY /0 SVEEYN/ LY Y'Y/ Ni

sHay SAYESND ofovEYTY YA/ Pb

blo dlae b )3 o 5 (S eyl 1o g (S polic clale
ol g eyl 0leS)d adlas 3y50 bl )3 (gpai

0

=W
Llod jlasaly (Ui a8 )l S (il lg 4550 51 Jeols s

VF oY ol oF 0 lod & 0490 L b alxo


http://dx.doi.org/10.30491/6.4.255
https://jmarmed.ir/article-1-481-fa.html

[ Downloaded from jmarmed.ir on 2025-12-06 ]

[ DOI: 10.30491/6.4.255]

(PR p R sSa)i 3 bl

(P8 p B s i)l B el

YOA [ (g ynis oolo dlie bl )'3()“"9«}“’] (89  JS aopuw (pSiww Sl3le g 8ol

Sl sine B! ()lel Llod I lne; g il Jguad
ol OT osad Ll gl 4SS jglay (p<005) bl 2934
xSt Sljls ChL Glie allao 350 Gblis Loles 5 &S
bl iy (il Juad )3 (o 9 o8l sy oy (S

(Y Jga2) Al oo (liane

0.829
08 I 0.685
0.593 I 0.633
0.6 =
s 0.382 0335
0 ] e ——
e Bl ]
daddia 3 pa dhila
e S Eos
ool g ety tl (oS> Bblie )3 (5ymd
35 31
30
» 18.15 “
20 : 14.75 14.25
15 11.23
10
5
0
e fLEgHe e g
aaldaa gy pa JhLu
s me

2 b alo aliae 13 (g5, g ol polis aulio Y- 13505
ol g ey (RS ) 3ble

duolio Cpizen (P<O.05) 5)b 3939 (o5l dme glis
oy (JSo polie clale a5l adllas )90 3blie (0L
S ol (i (S5 s (pgeil Alpwgy SRS b e 5 )
Sl OS2 5y (2lo 3 adlllas 5)50 I3l clale (Sl
oy (S polis chle 0o 5 lisydn g pred )yl |
e sk & ol )iy Sl pred sy (62 (2lo 3 e 5 o)

¥ 5) sl Joged) (¥ o) (P<O.05) !y (s

JS$ polie w.i,lm Ol)'#a dulio I Jols s .Y—Js.\q-
GBS om b ple dhas b 3 e g 9y opl oy
(N= 5+ (3 5k Bl ol £ Slio) ol it 5 ppas i

ool 03 ) ols»
YYOE/N YAVELY  oJ0ATE/of JS
» P595%)
(5
Rk oY [SFEL[ed  o[oVYEL]ee$ © g
» P595%)
(e
VYot /A5 YY/oYE- /0] ARVRRS- VRN ¢ &9,
» P595%)
(5
VV/YYEL /¥ VF/vot./a¥ VANOEN/ Y u&i
» P595%)
(5
J[EYYEL]LY JIFNOE L] +/AYAE. /.Y e
2 P5955%)
(5

C;.Bl; 2 e 9017:1 «59) sJS.:.: oDy )..ol.& clale bl )‘
oobE )0 g pmedyal (oS ) ddhaie dw )3 (6yxd (alo dlae

Gblie > (s (oo e > (p)5 5 p)55)500) (o 5 2] sg) oy (JS5 polie e (il dslis ) Juob b F'-Jgu
(1 3haws) (3,lbsl Blyouil £ Slio) lis g Glials Jpad )3 (ol sy g jod sty (5

ool oS3 OkSp ke

oLt liuse ol Oliuse il Oliase
A¥Vak. /.y ¥R PEAVE [y YY) Y NISENR YAV S
R AE2VPN VA L E S SVeE [ f DMK Y  [oAVE [ F L SYE D G
WAEN; NAZENN AAZARENIE YA/AVZE- YA YY/FEE- Y YUSVEY o,
WAsk.Jy WEN WIREIN WA Y VAIVYE /14 WIOAR-YY 2l
VYR ONAE- [+ o5 NNARENA JIEYVE-Y ARNE- [ VALY e

Sl I S e (THQ) opdpphs Jowily polie pizren
Gpao il pd (le 0 o g o0l (sg) aop (JS
bl ol 0l L B Jgdn 50 B jes bl o BaiS
THQ lsse (THQ) 09dll jlad oy yd Lo jod & do g5
ch}fva u‘)lﬁ dy90 3 adlllao dy90 s digod e cél d‘)g

J Mar Med Winter 2025, Vol. 6, No. 4

(EDI) aljgy ol ol jae Canl 020l ¥ Jgan 15 45 jobo o>

oo dhae Bpas ol 5l ol 5 (55, o o (JS polis
U5 @b b 5 IS g (VLS iy spmd
Sl PSS DO (5 (pSSle b pased S5 el (e gioe
55 35S (sl p)SkS YYIV (g (ke 5 VLS5


http://dx.doi.org/10.30491/6.4.255
https://jmarmed.ir/article-1-481-fa.html

[ Downloaded from jmarmed.ir on 2025-12-06 ]

[ DOI: 10.30491/6.4.255]

9350 )l S polie cpl oS cawl oud ool L5 £ g

Toss 5 Sl /Y5

V5l S 8358 5 VLS5 sl e 5 o8l <59y sy
315 oo slacsslon fas sy Juio] 5 45 duubes
5 (HI) S asls polie aibiie o sl 008 Cbyums

2 b ple (BALS Gpae 1 (e g ool 59y woyw (JS S o3l (Daily intake) ailjy, Cla e Slalxe B-Jgaa

oyt g A (o85> Bblie
EPA 4b;lw RFD EDA (C) (ng/kg/day) EDA (A) (ug/kg/day) w3l adlvo
) VN V- IS
¥ -[+0A AN oy
¥ ALY VY e )
¥ FVAY B/ <5 ok
0 \EIVY VA/AA oal
5 </Faa -Javy S
¥ -[+8A AR i
¥ VY VA o a5
¥ YY/0A \ATARY )
0 YV/.5 AAR oal
) -[¥¥¥ -[¥3A IS
¥ <[+YA -[+¥4 i
¥ ALY VY e oobs
¥ \AVas YYAY )
0 ARYAY) ARVN oal

e (o )3 (e 9 ol cgg) SS9 o) oSis 36 (HI) s (e ls U85 (THQ) o0 -5l o (0059 - Jgu

HI THQ (Fe)

THQ (Zn) THQ (Cu)

THQ(Ni)  THQ (Pb) dilaze

C A C A C A

A C A C A

<I¥A -[0Y R A ARy RS & DAY Z VAN

I T B UL I SR I 1Y 1

<Y /¥ NIV R SEERYAL A SEERYAL O

A SN S A3V YL s Y T I

AN JARY JoXY  o[e¥0 o[sYA o [eAY

R A A A R N A R T R R Y RALY upL&).w

V) ol 01 gy gble of 5 b i clo o5 S
Py oK oljls cble ¥ Jls o o,Kea 4 Taweel
Ol gl 93> )13 (bl 3)90 sle y3 Sy izl 2l
5 tle Ciliee clopll > S Slils cdale o sl
hHSen 3 Moselhy (VA) 55 glize calisee (gl Se
A8 (5550 5 ol oy (S come) ik l3le clale
2o S5 5 (385 plale | 48 03)oy wMas 5 Lt
Sl 53 (Fg 5 80,8 (M) (Lol ailate aus 5l 0ad (5]
FB sk 4 S Sl gslaw S (35 o5l (pae) &y
Dy Goldte b pliil 5 2l Caliswe sladisS le o a8
SaisS [ (wimed g plo ilite (adisS o OIS oo
cos Ol Cla o alyss ool db Gl 1) Sl alie

bl (o 45 g oLl @ie o Wile Lol Jelge 156

- -
(o g S el 5 Dl g UG alss Sl
35S g pgows 455 3Ly g olpw (292Y g drwgi Slides
G Gld o)l ml el glswl Glles 305 (65y5liS
laams )3 .l ons 039l 285 (clod Sy uud g S I3l
SR drwgs g 35 pole (6)ygliS e(pad (giato Ol s S
odd obyd giumwsS] ;> (Sl ga OMShe 4 e
&S iololl LY WA Jlo o o) g 03l gyl (V) ol
2 ol il s g S 38 (B s (5o e Sl
=5 » Himantura imbricate .l oyaw Syes cél,
Sl3ls (Sogll e & Kdwy 4o opl 4 sl pll )6
|y )l ino ol ok plogl gln o] Jlows 13 Ko
Olise 53 M) ol w0 LS ol (65 ol polie 4o
5 oo Gluls g b dlj a8 cul b oS! 4 bayye cilile

VF oY ol oF 0 lod & 0490 L b alxo


http://dx.doi.org/10.30491/6.4.255
https://jmarmed.ir/article-1-481-fa.html

[ Downloaded from jmarmed.ir on 2025-12-06 ]

[ DOI: 10.30491/6.4.255]

YEN [ (o ynis oplo dliae bl )Ju“"'ﬁ&“’l (89  JS aopuw (pSiww Sl3le g 8ol

Moo iy i 53 g (2 ytaS lioy Juad o Ly O
Cal ol e (6355 5 L3y piine bl 3925 23515 1) (59
Juad g3 Sl s s gi b gy oo YU 50 (g0 cod ]38l b a8
S 40 F0 & olodldye 0 ajey pyie,S 10 loa (slod liwsls
Ol 5 048 jidey p5e (e 4 3 ey (0 o Sl
Fdr 2 oSl o o) s b o GRlB) 58 o9
5 oles s> o 36 ;536 Cov il (ogasy Jls Joad
x5 Sl B3 0,5 o0 )8 ol 41 (83955 Slael oo
(YY) S o oy yixgw g 02 dlaxl LS clils )
QU e dlex Jl ook gl 9y 2 &5 SWlae b Guieen
2 ObRl S0 g g Couw L&z B (St le e
poeadlS g9y o (ySiw I8 Carouw 9 )l y dn > 156 3500
ORI g i Sl &5l (L5 B85 el o
Lo G oo b Jolos opl dod 5 015 3555 madiine dlasly Lod
5 35 @l oalple Wyl o e bl ln ) ew
(adlae 5,90 (5 ailate dus y ,3) 45 2> (o LS Sl g3
Wdlbge pidn Glime) Jad & Cons plunl Jad )d (gymd
S (o0 30l 3 1) 3)lge pl (el leingy 9 Cliios oS
Mk (olE OV gae dler jI NS slalic 4 S

dagi o B pan Lol Lyl 0058 B pne (sl (0L (sblje &S
&S SlesMe der s (Summo HS Sl el
oilil 4y alo &S Cunl (pl dg0d 3> (plo Bpuae > gl
P18 Lo 93 Oliee 5l o 53 a5 390 B o &S 355 By
39290 (ilowd dlge Shlad (oLl )5 whee diz o (V) 395
9 % bwg pae olend dlge (pl Ll i (il i
aljgy ole e il oo Cutel asls G g o il oS5
239390 SIS e b pudine bl 1Ae B pan 3l o clls
S o3 odle o] Bpas (e s ob g (23 o3k ]
2 g oo lasl i dylg e gyl 5l Gl s Al iy
ey ul)b 43‘55) Ol u‘).m 045 duuslro ).s.)hu ).wl> (380
& 590 3l Fomb 38 9 GYWS)5 Glp adlae 35
OB B (e > 0dd 35l 593 i oy Lt
cdl ly THQ [asls adlas ) )3 el RFD & ol3ls
5 OYLS)h lp adlae 3590 3blie )3 (gynd (alo alae
# 5 eS THQ &8 ol jl s ale V5 o85S
Spae sly Gl Collach (2 )lge pis djie 4y Jlas b))
aslllao dyg0 d,]oLu:: Po 099 d)j d).«a.a u:l).)l.u Cawl 0aisS
Mo (pizmen Cung oM Bpae (leg lp s S
Sy hlo diae cdl gly adllas oyl po (H|) ses edls
o) (B Joss) del cans 4V 5 3¢S g YLS 5

J Mar Med Winter 2025, Vol. 6, No. 4

oS 6ol i 55565 wlinlel b o), Ken ¢ Dural .(14)
cilise sblio )3 (o3l Sldgmge b )3 CpSiw I3l clale
P S sleelye (g Sl ld pae gkt ()l &)
bulyd Jds 4 (L85 VB 5 Lkl Sl o>
Sllled 3929 5 g 5 5 PH (gy58 dod s Jto coglisie Jaee
G rrete 31 S pokar (V) )15 525 (5l gine SMS (tnio
2 e g ool gy WSS ey il clle g Yl LYo
ool g ey & Cumd &S0 (selale ) (5yxd (Lo
& Skl id 55y 9 o €8 50) il glio 3529
oVl i 5 ygn Sl M b il 326 sl
3ol S5y jlosd Loy o Jolgus ST )3 (05055 6 5
pais il oo @i (il g geime p3 layglid g o S
e 9 Bayglid g o (S (gl ooliiol 3)90 SIS )5 )3 (e
Ao 5l e 935 (V) 2) 2929 (B 5 (60 slooly
SB e o 0 US55 o d929) Sagise lo 36
GRS 9 (e sleely sl5S 5 (053 ool ) e
gyl 355 )3 by ol &5 3L (oo diato ] olo le]
595,515 o g ol ey (SIS o pogasy (S l3lE
e dilaie 3 alllas 350 ol cdale taliEl el ol )
2 eyl Glagh I Jol gl b (598 0)lge 48 290
ddlato ;3 e g ool 59 (JS oo polie Cale (35 it
colie Sl op ol )diy g e iy 3blie 4 Cod (55
Sl
Clale oy a5 ol (Lt (G98 Gimgdy 5 @l ;S Sk |l
2 dalllas 350 3blio 1> (o g ol g9y (JSG o polis
b (plo dhas 8l )5 Glie) & Cond Gl Juad
5 Celechovska .o, d935 (o)l gxe M3 ¢)lol Ll
ol o9 St chle oyp YO e
clble & sl Jw S Job o Oncorhynchus mykiss
65 oyl s il s do ol |y s Jab ) Sl
O Sl goo (g b g S 13 (YY) b (o0 lalS
,» Portunus Pelagicus ol jglus iz 3 55 p9,S 9 o pw
S bl (eleyiy ploped) (Biepn Gl Jolgw
Jobo 3 p9)S g 0w (5w polis e g Dl e (il
a3 093 Jsb )3 o Bl g gy Sl diged )3 (5l Aiged
paiimne 5 ol pl e aS Cuol 0398 liwsli Juad > (g)l0
gy ol 53 S S8 S0 (lierdsSo38 sloygiSe
alislejl b Ko 9 Dural (YY) cul (y9ls céb o
lils edale a8 Loy ol Sparus aurata ale y 55655
OEZzen g 039 Cglite il Jguad 53 oy g poredls (e
SEYe) abl o calisee glaio slpolisl o I3l oyl xezs
5 ool 55 oSS oy ilh clale [l cla)sSl Koo
4S5 ok ol (g9 ol puss @ i 45 Canl O (6595 ¢ o


http://dx.doi.org/10.30491/6.4.255
https://jmarmed.ir/article-1-481-fa.html

[ Downloaded from jmarmed.ir on 2025-12-06 ]

[ DOI: 10.30491/6.4.255]

lio adgl (555 ) (Bains dan 10y E W gf (i

ol Alie e 345 L 4o 5 iy st o] 555k

LS &6 g 45 LS (o0 2o el 5 N 5 1280 DLAT
2,05 099yl aslllas 3 ablis

&be
1. Bosch AC, O'Neill B, Sigge GO, Kerwath SE,
Hoffman LC. Heavy metals in marine fish meat
and consumer health: a review. Journal Sciences
Food  Agriculture. 2016; 96(1): 32-48.
doi:10.1002/jsfa.7360
2. Cristiano VM, AraUjo B, Luis A. Heavy metals
in yellowfin tuna (Thunnus albacares) and
common dolphinfish (Coryphaena hippurus)
landed on the Ecuadorian coast, Cedeno- Macias J.
science of the total Environment. 2016; 97 (3):
249- 237. doi:10.1016/j.envpol.2020.115902
3. Albatineh AN, Sohrabi R, Baghi V, Ghanei
Gheshlagh R. Effect of vitamin D on Helicobacter
pylori infection and eradication: An updated
systematic review and meta-analysis.J Prev
Complement Med. 2023; 2(3): 155-162. doi:
10.22034/ncm.2023.385278.1074
4. Kheirvar N, Dadolahi Sohrab A. Heavy metal
concentrations in sediments and Large Scaled Barb
(Barbus  grypus)  from  Arvand  river.
Environmental Science and Technology 2010;12
(2): 123 -131.
5. GanJavi M, Ezzat panah H, Givianrad MH,
Shams A. Effect of conned tuna fish processing
steps on lead and cadmium contents of Iranian tuna
fish Food Chemistry. 2010; 118(6): 525-528.
doi:10.1016/j.foodchem.2009.05.018
6. Pourrang N, Nikouyan A, Dennis JH. Trace
element concentration in fish, sediments and water
from northern part of the Persian Gulf.
Environmental monitoring and Assessment. 2005;
109: 293-316. doi:10.1007/s10661-005-6287-9
7. Fathabad AE, Shariatifar N, Moazzen M,
Nazmara S, Fakhri Y, Alimohammadi M.
Determination of heavy metal content of processed
fruit products from Tehran's market using ICP-
OES: arisk assessment study. Food Chem Toxicol.
2018; 115: 436- 446.
d0i:10.1016/j.fct.2018.03.044
8. 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): 1451-1458.
doi:10.1016/j.chemosphere.2005.09.033
9. Obeidi R, Dahaz T, Ziaeian Nourbakhsh H,
Ghanbari F. Determination the level of essential
heavy metals in muscle of Lethrinus nebulosus in
Bushehr seaport. Iranian Scientific Fisheries

T8 5 Slexy [ VPV

Slp ol s gpxi ale dlae GBpae &5 wad o lis
59 ol b Lol cuslsy saless o y0 BaiS Bpas (oDl
S Smlgd gy 50 e cpl Bpas £ G5l

s gl 2 &S asll den )’\ :‘_43‘:).&5 9 )i.ws

e Jos 4 10,08 5 St e wings pluyssl ool

Journal 2019; 27(5): 149-157.
doi:10.22092/1SFJ.2019.118090.

10. Ruangsomboom S, Wongrat L.
Bioaccumulation of cadmium in an experimental
aquatic food chain involving phytoplankton
(Chlorella  wvulgaris), zooplankton  (Moina
macrocopa), and the predatory catfish Clarias
macrocephalus and C. gariepinus. Aquatic
Toxicol.2006; 78(1): 15-18.
doi:10.1016/j.aquatox.2006.01.015

11. Moopam. Manual of oceanographic
observations and pollutant analysis methods .
1999; 3rd ed, Kuwait, 321p.

12. Burger J, Gochfeld M. Heavy metals in
commercial fish in New Jersey. Environ Res.
2005; 5(3): 1-10.
doi:10.1016/j.envres.2005.02.001

13. Leung SSF, Chan SM, Lui S, Lee WTK,
Davies DP. Growth and nutrition of Hong Kong
children aged 0-7 years. J of pediatrics and child
health. 2000; 36: 56-65. d0i:10.1046/j.1440-
1754.2000.00441.x

14. Hang XS, Wang HY, Zhou JM, Ma CL, Du
CW, Chen XQ. Risk assessment of potentially
toxic element pollution in soils and rice (Oryza
sativa) in a typical area of the Yangtze River Delta.
Environmental Pollution. 2009; 157:2542-2549.
d0i:10.1016/j.envpol.2009.03.002

15. Shinn C, Dauba F, Grenouillet G, Guenard G,
Lek S. Temporal variation of heavy metal
contamination in fish of the river lot in southern
France. Ecotoxicology and Environmental Safety.
2009; 72: 1957-1965.
doi:10.1016/j.ecoenv.2009.06.007

16. Ashraf V. Accumulation of heavy metals in
kidney and heart tissues of Epinephelus microdon
fish from the Persian Gulf. Journal of
Environmental Monitoring and Assessment. 2005;
101: 311- 316. doi:10.1007/s10661-005-0298-4
17. Taherizadeh M. Behvar S, Koosej N. Study on
heavy metals levels and its risk assessment in
edible fish (Himantura imbricate) from Persian
Gulf. International Journal of Environment,
Agriculture and Biotechnology (IJEAB). 2018; 3
(4):1457- 1460. d0i:10.22161/ijeab/3.4.42

18. Taweel A, Shuhaimi Othman W, Ahmad AK.
Assessment of heavy metals in tilapia fish
(Oreochromis niloticus) from the Langat River and

VF oY ol oF 0 lod & 0490 L b alxo


https://doi.org/10.1002/jsfa.7360
https://doi.org/10.1016/j.envpol.2020.115902
https://doi.org/10.1016/j.foodchem.2009.05.018
https://doi.org/10.1007/s10661-005-6287-9
https://doi.org/10.1016/j.fct.2018.03.044
https://doi.org/10.1016/j.chemosphere.2005.09.033
https://doi.org/10.1016/j.aquatox.2006.01.015
https://doi.org/10.1016/j.envres.2005.02.001
https://doi.org/10.1046/j.1440-1754.2000.00441.x
https://doi.org/10.1046/j.1440-1754.2000.00441.x
https://doi.org/10.1016/j.envpol.2009.03.002
https://doi.org/10.1016/j.ecoenv.2009.06.007
https://doi.org/10.1007/s10661-005-0298-4
https://doi.org/10.22161/ijeab/3.4.42
http://dx.doi.org/10.30491/6.4.255
https://jmarmed.ir/article-1-481-fa.html

[ Downloaded from jmarmed.ir on 2025-12-06 ]

[ DOI: 10.30491/6.4.255]

YEY | o ynis oplo dlide bl )Ju“"'ﬁ&“’l (89  JS aopuw (pSiww Sl3le g 8ol

Engineering Lake in Bangi, Malaysia and
evaluation of the health risk from tilapia
consumption. Ecotoxicology and Environmental
Safety. 2013; 93:45-51.
doi:10.1016/j.ecoenv.2013.03.031

19. Moselhy M, Othman Al, H Abd, EI-Azem H,
El-Metwally MEA. Bioaccumulation of heavy
metals in some tissues of fish in the Red Sea,
Egypt. Egyption Journal of Basic and Applied
Sciences. 1; 97 -105.
d0i:10.1016/j.ejbas.2014.06.001

20. Hasani D, Bahrami M, Ghasemifard L. Food
pyramid from the perspective of traditional Persian
medicine and its comparison with modern
medicine. J Prev Complement Med. 2022; 1(3):
163-165. doi: 10.22034/ncm.2022.327031.1008
21. Zhang HH, Yi YJ. The relationships between
fish heavy metal concentration and fish size in the
upper and middle reach of Yangtze River. Procedia
Environmental Science. 2012; 13: 1669-1707.
doi:10.1016/j.proenv.2012.01.163

22.  Celechovska O, Harkabusova V,
Macharackova, B, Vitoulova, E, Lavickova
AAccumulation of arsenic during the growing
period of rainbow trout (Oncorhynchus mykiss).
Acta Veterinaria Brno. 2011; 80: 219-225.
d0i:10.2754/avb201180020219

23. Koosej N, Jafariyan H, Rahmani A, Patimar A,
Gholipoor. A study of trace metals in some edible
fishes and food risk assessment of its consumption
in the Hormozgan province, Iran of the Persian
Gulf. International Journal of Advanced
Biotechnology and Research (IJBR). 2016; 7(4):
1608-1617. ISSN 0976-2612, Online ISSN 2278-
599X.

24. Karbasi A. Standard concentration and origin
of Ni- Zn- Cu- Co- Cd- V- Fe- Mn- Pb in surface
sediments of the Persian Gulf. the journal
Environmental Science and Technology. 1999; 5
(6): 65- 53.

25. Hang XS, Wang HY, Zhou JM, Ma CL, Du
CW, Chen XQ. Risk assessment of potentially
toxic element pollution in soils and rice (Oryza
sativa) in a typical area of the Yangtze River Delta.
Environmental Pollution. 2009; 157: 2542-2549.
doi:10.1016/j.envpol.2009.03.002

26. Bin C, Xiaoru W, Lee FS C. Pyrolysis coupled
with atomic absorption spectrometry for the
determination of mercury in Chinese medical
materials, Analytica Chimica Acta , 447, 161-169
pp. doi:10.1016/S0003-2670(01)01218-1

J Mar Med Winter 2025, Vol. 6, No. 4


https://doi.org/10.1016/j.ecoenv.2013.03.031
https://doi.org/10.1016/j.ejbas.2014.06.001
https://doi.org/10.1016/j.proenv.2012.01.163
https://doi.org/10.2754/avb201180020219
https://doi.org/10.1016/j.envpol.2009.03.002
https://doi.org/10.1016/S0003-2670\(01\)01218-1
http://dx.doi.org/10.30491/6.4.255
https://jmarmed.ir/article-1-481-fa.html
http://www.tcpdf.org

