[ Downloaded from journals.tums.ac.ir on 2026-07-08 ]

93 oode (gaollad (Cons ) o 9 Cuodlw alxo
RTLR VE T RUAVI RVERN Fe 4|

T U PP Clao YA 50k cpaw ojlod o235l98 0,90

Available online: http://ijhe.tums.ac.ir ' \\/ -
u.i'.h ‘9}: Jle \ / «\“’g

€, 5
o o«
Of Environ™

Sy oo duo sl plo glgil 51 dms (y1g5 sBlws j0 L Sy 9 )Smo (o y
0B Tls (lae s 50 (Sl O pao

u‘ﬁ‘ ¢Ulffo).¢: sulffo).m oKiils ‘L;..lﬁ)o 09.»3 9 r:jl.c oaSlisle (s u;p.».lo GLHO (S 05;

0 b S> -l fo el M LI

S{L}.)o Lgl.m.]a.::m I Lg‘o.)u'.’.\ sl )9.9{149; LgL:bo..\.LiY] L{bs_i..l_.u){.aj)im HE-KV-Y 9 4oy QA/Y/VY :Q’«él.ud (”_u)l.s

sl azsls Sbo Ologzge (0,8 OIS asles oo oaYl qALWE/VA to ey b
ol s plabe ;o 05290 GlacSiindlyg Sue Giomion 5 (o2 psbaie iomy 2 M9y AA[AY :yLaal gu ,G

g 98 oolital lnSLidly g Se (55l )5l § L (3g0i i 5 (Solal ()0 paiged s,
Olole (3155 oliws ;5 Sl S S5, 9 IS ex 58 Slsld oy @ B9, 02l b
NG PR <L.>‘\)).1 uu)l.e Ca.l?
Obale &y 4558 a slate Sl g S laa o] oy gl @y x> g5 b ibdaidly
(2, Y8) (Diagramma pictum) s yuS\> g3 (a—o,s #Y) (Sillago sihama) o jloame oL, ( Sogll i guuds 5519
(2,0 0) (Otolithes ruber) osy 5 (oo, #) Lutjanus johniiy Jeexo 35 o i 0 amm ) (Sl g e ¢ Lol
Scomberomorus) i 4355 15 909 (9—s,0 V) (Epinephelus coioides) ,sl»
A oanline (Sl g S (COmmerson
oS ols las hale 5l aisS 12 40 beSadlys Koo Cilisen ISl o phs 56 5 A2l
L ol 5 loiaf 3 5 St adlos Koo SISl o2 500515 w0y AV 51 s L Lo o S
(32t pl gl Gelul o g ca b cdaliw clale  seS do 0 Vg a0 V) ol ey
SloaisS o b Stdl g ,Sen Sogdl sl owlin Laslis lgicas Sillago sihama 445 1 g 0 s 93 i § S Cnny
6y 08l e G Sy g, B puae .00 )5 o Sl iy )b mds 0 adlllas 0,90 abolfazlnaji@gmail.com
Sl Il slooan¥T Koo 5 Sislog, T glag g e o3l (Seidly (39381 lgo Jli
02755 50 Semlion QLTI g LoSeidly il g loSusdly g S 090 59 (6 Sl Dlidd

Please cite this article as: Ghattavi Kh, Naji A. Assessment of microplastics in the gastrointestinal tract of some fish caught for human consumption
in Bandar Abbas, the Persian Gulf. Iranian Journal of Health and Environment. 2019;12(3):449-60.



https://journals.tums.ac.ir/ijhe/article-1-6248-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-07-08 ]

s S 5 5 U8 3 5l oS dlos e ipatd
L o LT g b el e 45" wilonds LSt _sglice
oS iadly s Koo 45" wilools Lt Slalllas (Y) Y +) wily
s DI Ll (YY) ol gezs 6 30] Slogzge 50 ailgs o
ool @356 g0l 5 o b LS bl Koo cilizeo gl
Sl Slogmge S Mg, Son Wb S5sK> (YY-YO)
Ol g Qlizs 5| (6 )l SIS el lals alox ]
Ly Sl g o a5l s 4 oYV Y8) sl o
Bgd oo B pan (Lole ogaza (ol )0 laaiss i g ke
5 ) s 30 4 Ensl (ySae lele (YA YA)
S rel)ls S0 Bran 5D et i 5 (Sliges, b O
o Sidly 5 oo (Wl05,5 B e Siadlyg Koo b a5
5o Qslgs oo LSCo My g S (VY Ve ) 0 isS ool |,
S 5ol ploy e gl (s Dlagzse [blsS oS o
Sgd—mo |y 039, 0ly 5 Wg— 13& 59,9 ailo o (VY VY) aiiles
SSeisbser Sloanl S s Ky oo Bpan (FF) asS
00,5 50 52y 093 9t P s 5 9135 o0 25U oo
Oty olml g Jio adgi oS o0 5 Wil 0 395 g 4y a5
gz Lasgs St bl San b pan (Y0) 3,138, 130
(039 st olge Bras liee Jed 51 T ceodes 20
sllasls ST Ll (S35 5 Comaz 5 M5 ooty g0,
3y Sy g o o5l Sl 51 (FF YY) Cual ail
Sl a8y (l38l (g etz jobay (L] (ol aSLS
oo 455 F iz (gl 40 45 0 4285 ey 1 (YF)
«(Sillago sihama) ;Lals & 95 Jolis 4 0,6 zds |
Sbale ous ,90 (Diagramma pictum) s S5 g5
«Lutjanus johnii) Jsexs 5> s (Otolithes ruber)
obele & g (Epinephelus coioides) Jyors ;50ln

N3 s 2 3,5 (Scomberomorus commerson)

Ry
axdllas 5590 dilaio

S i 4l 50 wip Logldl Of (69—t ) s
oyt Jl—i o as cul ol ugldl sl gla sl o ol ]

$0

e 5185 BIKwd 43 L LMy g S0 (w2

doddlo
3l as,0 A0 vgas g diin ball; Lol s S
3929 b )3 ym g haw (Jolg ;5 &5 4l gez slaall
5385 gla Jw jo (V) Wlosls plaislogsasl, o)l
(V) Sl @Bl Bl ey 05 sl 3 (Stdly oy
slaba>de JB 5 mee slo g shlo (Seiadly DY gazs
M o5 438 b adgi g (55l eplgs «Sem (39 2iile
30 99290 S Si M 5l as 0 A D90 45T ggm 4y (Y)
03 (S 033 5 (oo L wgil3l ol laailsog, & )b 5l L o
9l Sl g ;SKn 1,5 ygely 55 OITD S0 45 Cansl 0
Slows (2 i &5 (F) wid wgildl 5 byo Zoba o
s il ity (0) 9isS e i 1, S ks
el S slaoailedl g aims oo LzolS |y O e
F) Bigd oo () E45 318 Canwd Sl g (soges Cuodl g
Lo 50 o0 Glacallad g o iS5, (6 mlo (Y
3 (Seidly gla Sogll S 5laojo Yo aga ¢ by
oo dnkad dalad 03 L(A) Wigd oo Joli |y ol s lae
O3S g Ol (=l 9508 5D 98 Baybo 5l Sl
sl Slogzga 5 5 Gelgyaam) ol () galannST)
9 (Sedly sladunS ( (Sdly slas sl (1 A) 055 o
Syl ;0 (GYob loy Sae sl 6 Seole sla )y
(V0 WgB oo s Seiwdlyg,Se 4 5 0o o (L
S5 (Setdly Slalsd Sl S oSt s Koo
oui¥1 plgieds pin 08 sl 51 i STy J5il,S
plod ;o Sawdb 0aila 8l (VY N Y) Wa s a8 5 L
Pl abals (S aee U J b 5l b )s slalare
b 3blie L5 lgi ol 5l 5 gl B ol Las 51O0Y)
V) ooid 5blis & o o 5 (V8 10) Sy, 45V F)
s g0 4 Lie L 51 lacSeitadly g S ol 00y 3135
9 (LeacilS )l Son 5l (F 2 9 Sl 9 (A5 o) (b
S e (G g i 5l 00 gyl pagige D) (e ghan
gz ol Ll slge 5 Stodls Ko {(VA) Wi oo

O ol on 9294 5,95 3 5L b g uld (2]

ggg yﬂy
VPAA Jusly /oo o)l /s jlgs oj9s 8
N -

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


https://journals.tums.ac.ir/ijhe/article-1-6248-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-07-08 ]

SRe g (gollas axy s

SrpS> g 5 soe £ «(Sillago sihama) b
2l ox,e b soe £ «(Diagramma pictum)
Lutjanus) Jsexs 55— sa_c & (Otolithes ruber)
(Epinephelus coioides) Jsors ys0lo s0c & (johnil
(Scomberomorus commerson) sl i sas Y g
A 4 elee iy oLy b (ale 5L 5l (Bolai )50
sladiges ‘Lg)'L»ooLJ 5 Bl 51 L3 (FY) (Y Jgo)
ooliiul b o ol diges Jobo caiois ools gaiiants O L ool
bbb ale JS 059 5 s Sl 6 g S b
e cilooly 5 g pSojll /) g cds b Jiams o5,
ossld s $0° sy 1 oSt slaagml 5l bo als 5l olaS o
S5 oK 5 00385 15 S50 5 50 anie 5 all
Hobds oo lax slacdl g 00,5 cuslosl g (g S oslasl Ll
0315 )18 sy laSiadly 215 )3 vz 2 ol o 152e
ilooolel Sz g po5 (S5imme Sk (490 (e 5 Wk
209900, i )5 0 o olSitils ol ilejl 4y 5T
CFY YA) Wi 6l Sl o =Y+ °C (sles

iobale Gladigs 51 Sl 9 S gLl by, -

VY h Goe 4 ladiges lol Lo dl g, 25wl (sl
SBkiged (335 o 2285 135+ OC (glas jo 51 o
339 okl g G 2090 )5 iilonly g (6 S0kl onls S
0y Sl pan gy oa i S sbdiges gl g sleal
o 8Ll KOH a0 Vo Jolowo Ve ML 45505 ,0 4y
A o an (F9) 28,8 1,5 St )5 g win ol 5
ools gt Jaie STL +/FO UM e Ly yedly (0215
Slo 0595 b S 5,0 sl win 5l Jol> Jglore 50t
ssbioa) o onildgy cositeagll s lacid (g5, 5 9
(g2 55 Blae gLy 5l (Sogll 5 Loz il JBlos 4,
942375 Gln o0ty Glaies i o Lo ild G
Vo g/mL as al> o 10 (FO) wab ooy |13 gam Judos
oSy 5,8 3oz sl Jslne (NAD) sy o
3 oiledls sly—e (55l sLow 23 5l (g5l 5l 35k ]

Jaloeo o ol a8lol ()1 ey g 0l gy il pan

h 1PAA by /g o )laid /s jlgs 09>
. Y 3l

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

£0)

6LAO.M)LSAY‘:"" kmzduuiwLMmgw‘)s_ws
YOIAPC b wlgs o Lol e Yo PC B YA Lo )b eds o O
4 0T o9 0l et o & iz S oy 238 50
oyl I8 (B ax s Y LYY 5 Jled az oV LYY
Qo )0 B sga a5 (6 9bas il slaanl pl o e )
5 (V) cwl ools olazl ogs ay |y Lis b o Jaig Jo>
Sl gole 5 S8 lagels 5l G S5 S g
Oyge b join LBy B (ale L 51610 paiges (1Y)
5 o0l mds lele LJle s s 5l Solay (g lay >

25,5 ol 45 5l

o 595 g ol

S8 g5 ¢ S5l 8 (o & 53l ol 9 L (35 e
W) 4...7‘0).7 ;J.” 095 UL..Q:LA BN L{b;_i.u_m)bj)i..n k.il) 9
) CEIEY 9 é‘}o -

Shd kg eld @b 5l o)l paiged Dl 5l (g5l
booe jo |y S ,See Juldo g a5 dap 10 05 =90
Lo SCoeodly 9,500 o Ulsd do as.0gd diges ;0 « Sitwdly g o
quﬁﬁmp&é@Js‘sﬁ)dowélM)b
)Lg jdj.lain e_j L’ oolaul Syg0 dsj.]o GALM 9 KW r:l.’?u‘ Ogd
609“"'49']—‘&})53 buw&.})‘wsoww)@
JJ uj&j)s...ay).w‘ 03 9dto (f\ ‘\()) K o.\.:l_wy
O 285 (o sy Bk el g 325 5 00,5 5
:obdlo (5,10 paiged -

Ol 3 @ly ol o Gl e 5o Sl rgly
e dde A lowd Gudod sl gl g ol plxl 550 0


https://journals.tums.ac.ir/ijhe/article-1-6248-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-07-08 ]

mean +) |lae 8l o Sl e & ygo 4 Laosls
o ey EXCEL 1581 0 5 5l solaiul b b loges ¢ oyLe (SD

b adly
s 435 2m Rk (nl 5o addlhs 550 sladiss dan )
Sl g ,See (Scomberomorus commerson) _als
Sy oo gl 5l slaiges | S o ol
S polas g, olaelas ol ale 2l ;o oad cdal i

FRETS WS SO VICI FYL COWRIPTINTTIE WO W FPJL GOSN N
IREX P olas

e 195 53 5 1 SiaoMy g Sao ouv 2

Seigml gl ss J31o O MIN o 4 y31ld of o 4
Sslanz o3, dlse .o 00ls 1,8 (Sonicated agitated)
B Gy yile O TN e s 0y (i &5 51 o codds
ks 4 oailenBl Jolore g o osls 1\8 5 ey SO o g
2B L (ps—Sy o) W saS ol olSiwo o skl
S 90 ks T 51 e s adlsl < /FO pum ey
ool 13 o Jolod 9 41520 (slp oo o Lisla—and oo
29kl 5 ML (g 95wy S gyl i b ilS e
ool ol 485 OoSwg Se gr il JLzmd (a0 b
(FF) 203 oolial 523 15 (30— (gasl ) it Lol

Sy 5Somo (FoglT Jaloni 9 41 5205 S o)l gl 51 (Blo oy (55T 2o (slBAigas ((eSilao Elumo By (339 9 Job ) Jgor

GS 4 Sy SEN oo VERE/Y VEISEN Y A Sillago sihama ol oyl
S 4y Sy YIYLY/A OVVSEFAY  YVAEV/Y § Diagramma pictum & S 525
GS 4 Sy VIYEY/A VAV /SEF5/5 YO/OEY /A $ Otolithes ruber Blo oy 5
S a4y o3 VO/AEV A/ YONAESYID  YVAEIY)) q Lutjanus johnii el o
GS 4 oy YANVEYYF FOVYEVAS  YAVEYR/E 5 Epinephelus coioides — Jyos ;5al
Sl FYIOEY A/ DAFFISEVEAVY VOB ¥ Setibo s Al
commerson

Lutjanus johnii

Sillago sihama

Diagramma pictum

ool gl 53 aslllae 5 yg0 WaiaS i o ! il gL Seiwdl g 5Smo 31 (o lei —) JSUs

% 9 t_—m/ﬁﬂﬁ’
VPAA Sl /ogen o lait /paasjlgs 0)95 |
-

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


https://journals.tums.ac.ir/ijhe/article-1-6248-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-07-08 ]

S g gollad azyus

Lutianus johni__

Ctolithes ruber
. Fe

Diagrarrima pictunm
AR .

cololdes
o ¥

Epinephealus

Scomberomorus

ST rSOon

Sillage sihama

ool gl ST 50 axlllas 5550 LrdisF KL ar oud sublive G Siwdly g ,Semo Slglyd o yd -1 3503

ol (bple (ladiss ;o Susmwdly 9,0 Slgl 8 g b -

]s &
5 pbed ed 0l LS D g, a iz IS
Bl i o 2l olle (168 ol s jo CieF )8

Sl cdml e (Scomberomorus commerson)

Oleale 51,0 laStdly g So JULA (2 o Lo 89 Soro
So o )0 S 9,50 Sl god 5l Gl (S)lee 4 9 Wog
o oy (Gl Siiidly 9,8 oy 5l Joli |y 4555 7

el ol oals HLas ¥ loged jo ladiel SIS @

A5 A oy e (slmoaiiSoogll alax 5l lacSidl,
(A St 431 ol 4 5, ler JSie S lyicds
ooy clonds Sl gelme (LS5 s (Fooll 58 0
90l iy Sl sl daed S plsie Wl e eS|
axlye (goz JSie L1y Lo 4 asly ol 31 S 5 olazdl
Q@ﬂlﬂ)o@g)aaﬁf‘% 3G e bV Y) WS
loally 13 o il slacs, 5o 4 45 wlead 4 lis
Sy oo Seidls Soe Hya> (FA) wilad )5 )18 (Sdly
&lp ogas an ] QFAS Byae (6l 50k 5)ls—o
S r s oololpy (FY) ool atils oLl g ]9l
Sty g See s5l )8 S Slead 610 iged Hlale
5555 10 ISy Sae yya> ol anlllan 5 sing,

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

Loy

ST dy s suline gl Siudly g ,Semo il o 4 -

aiss
Scomberomorus commerson a5 s aiab
SUTPSS
olole ©ys b aieS (6l e Mg S (i
SrmS B 915 4565w 0,0 #Y L (Sillago sihama)

W Camdds C"L"' d_._b il oo lde (""

e 93 s s o, YE (Diagramma pictum)
Otolithes) sas 5 2l w0y # (Lutjanus johnii)
(Epinephelus coioides) ,ssla ale 3 00,0 0 (ruber
Sillago sihama) :\Lols &5 4545 45 Cwn do s )
Slgl8 o ,d .l (Stdly Sodll gl clin sl
Jogai ) 0disS CSuSi 4) o odnlive (glocSidly s Sas
<l 0 ooy lis

bl 2 oo ol Gy g jSoro (Slgl 6 g i -
)

@ il aslio o ol 0,015 g5 Al Sl
el oS, (F5) Wsi o olss silises sl
023 el | Sty s e pulin 51 (los S il o
oS 0 sanlive biiaS b 5 GLIL s esiie b Ss, (FV)
4 2dg (g 5 dhew 508 ol ¢ 2l oud Zl GBS,
()L;;sY)\a}AJ)oafwld’I&;)gél&uM)awM

sl 00U 00l


https://journals.tums.ac.ir/ijhe/article-1-6248-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-07-08 ]

e 5185 BIKwd 43 L LMy g S0 (w2

100% - i .
%
90% -+
J o 80% -
H R 70% A
\j 4 60% 1  Black
8 50% -
9 0 @ Red
4 7 40% -
5 é‘ o 7 7 7 © Pink
2B . .
5 20% | H White
10% - #Blue
0% -

Sillago sihama Diagramma Otolithes ruber Lutjanus johni  Epinephelus

pictum

coioides

adlas 5 40 sl ab gla 43_;

o9y s )0 00l v axlllao 090 Ldlo digS jo STy (wlwl p ouds Z! il (Gl 9 ;Seo (Slglyd =Y Hloged

100% 1
90% A
80% A
70% A
60% -
50% A
40% A
30% A
20% A
10% A

&\\\\\\\\\\\\\\\\*

0% -

WL

% b

N

ol C‘J’.‘:“" s &&a}\g’})&wﬂuﬂbud&ﬂ

coioides

Epinephelus  Lutjanus johniOtolithes ruber — Diagramma Sillago sihama

pictum

adlas 5 40 s ab o 43_,?

0l glS )0 ouds ao axlllan 8590 (Lible 43gS )3 Sl 9 S (Slgly8 - T Hlogei

S g,Se 95 a5 (FA YA YA) wing lale slaaiss
el b 2lo o j 45 bogy o Ldas 0iS o0 Bpan a S
o 5 (5155 sl e 53 Ygone laSiudlg S (04)
FS 55 3lge L e o slasl plw 5l 585 )18
Sy, (FA) gl ols (0)ls5 bapome ay () 4 ailgi oo
s 4S5 Cewl oas oolawl Slogge Cdl pan gl Al

got

9 (St (e S oy obiie 4 ) S o (oo
alllae oyl 5 S 8 bl 8 ysme Sl B las
sl slaale 48 50 S W5 S wlale ( Sls
(223 1)) ieS 3 < (220 AY) d o jay o l6 il
05l b b 8 sl Csndy gl 3o 09 (G0 0 V) W8 <
Elosl sl Sedlyg S JS& o Sl e e - MG Y -

%ﬁ yﬂy
TFOA g o i /pasjlgs o3, 3

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


https://journals.tums.ac.ir/ijhe/article-1-6248-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-07-08 ]

SRe g (gollas axy s

(SCOmberOn’IO}’uS commerson) )'“—“" ddsf 9 Al
S 4 0035 5 g5iS Glale IS jsba ol o i

St plale 4 Ca s (6 iy Sl See )l
S U‘B.».C:L‘ uLu}u.v) aS Cawl oolo uLM.AJ C.aL..u (M") A

S8 (OF) 0S o Jos Sl So 4353 oo

(GBS ] 0 sl Cewsds ol 4 a5 b S oDy o

ez (BT LT aile a3 5 sl Slalllae ol b dalie 5o
oo oat plowl Sliios sl 5 (00) Lokt >lgw (OF)
SLSEg See Slsl S anslic g ST >y JL
Bl L b ol aslllas 0,50 sleals 4365 o oo cdly

Jdo a5 (0V) o HCT sl 5l osla il o g, ol 5]
> eoliiul 5550 (g, Olsi o0 g, onl 5l (AU SIS
ool aal b oo Siidly g Sion 5 l) il aalllas
il sl w5 s IS5 S lgieas |, (Nal
Olej man wgllae Glesdl, (OY) 3 B4 Lol See
Sty cman plp )0 polie slge Jge Bl g oslitul aje
S S See Slgl Bl Al dnwgs SS9 odes
Sglie saa il a5 Cwl o (3,168 oo lare
SBaisS (1o )0 00l B ras olde Slas g4 g Slade oy
Gl lale 15 SKedlyg Koo dulin (F4) Coul Ciliies
Sillago sihama) ;als &4 5 4565 a5 ols oL
S iy Sy ‘Sfo}ﬂ shls sleale , Ko co s

Ok blE ple b polo aslllae 3590 Gladlo 43g5 )0 ouud b (S Seowdly 9,500 (19l 8 o -Y Jgaor

JuCil
5 48 (um) o3l caub PH axllao 5490 ddilaio
) pum) o sk 9 390
< e Johnius belangerii .
oy >0 FUNCSRCIIX gt
Ak - 7 e Stolephorus waitei Malysia
EUNCRCRIX gt
%) >0 # . 7o Hyporhamphus intermedius China
okt
Alepes djedaba,
e e Epinephelus coioides, .
Y <X Jolf wou .
oY) X< PICEPCRIX ST Platycephalus indicus, Northeast of Persian Gulf
Sphyraena jello
Platycephalus indicus, Saurida
(¥9) CeSXS) e glS e B s tumbil, Sillago sihama, Musa Estuary of Persian Gulf
Cynoglossus abbreviatus
s . Merlangius merlangus
‘ oS 8 P )
YA) <X <Y e e . P Micromesistius poutassou English Channel
N Trachurus trachurus
Trisopter
) >0 CieS 3 pnd Delphinus delphis British coast
Sillago sihama
Diagramma pictum
ol dslllas e <X<He - PUVCILAUX S PO Otolithes ruber Bandar Abbas, Persian Gulf

Lutjanus johnii Epinephelus
coioides

h 1P9A il /g o jlaid /s jlgs 695
- ) 193 0,9

Uil bazo Cublsgy pale gazsl Ldudg fy ale solilad

ijhe.tums.ac.ir

$00


https://journals.tums.ac.ir/ijhe/article-1-6248-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-07-08 ]

Gleasss sl o b (S oo 4355 Lo v laSoldly
9955 O jg—o Jolp—w (Sogll 5 Ll Ol 5L 5 55525

St Ll G )0 sege (BB 4055 LS, s

58,5 al)l ST Sladllas solpiin g9090 (ylgicds Wil oo g

S EsllisSo
Slal o ool @8 pae Jolis SIS OIS als Ba gy
WLC) Jlas u_»‘ ) ‘) ‘_g)'l_moo‘é 9 aools uu):o sd_§l§5é

.&‘oo;

References

1. Mason SA, Garneau D, Sutton R, Chu Y, Ehmann
K, Barnes J, et al. Microplastic pollution is widely
detected in US municipal wastewater treatment plant
effluent. Environmental Pollution. 2016;218:1045-
54.

2. Bouwmeester H, Hollman PC, Peters RJ. Potential
health impact of environmentally released micro-and
nanoplastics in the human food production chain: ex-
periences from nanotoxicology. Environmental sci-
ence & Technology. 2015;49(15):8932-47.

3. Ivleva NP, Wiesheu AC, Niessner R. Microplastic
in aquatic ecosystems. Angewandte Chemie Interna-
tional Edition. 2017;56(7):1720-39.

4. Mani T, Hauk A, Walter U, Burkhardt-Holm P. Mi-
croplastics profile along the Rhine River. Scientific
Reports. 2015;5:17988.

5. Karami MA, Farzadkia M, Jonidi Jaafari A, Nabi-
zade R, Gohari MR, Karimaee M. Investigation of in-
dustrial waste management in industries located be-
tween Tehran and Karaj zone in 2009-2010. Iranian
Journal of Health and Environment. 2012;4(4):507-
18 (in Persian).

6. Thompson RC, Moore CJ, Vom Saal FS, Swan SH.
Plastics, the environment and human health: current
consensus and future trends. Philosophical Transac-
tions of the Royal Society B: Biological Sciences.
2009;364(1526):2153-66.

g0

e 5185 BIKwd 43 L LMy g S0 (w2

) &..._M:}LB)& ‘Maf UJ‘ 5o o..\.n] Cwddn C.:Lu &.‘o
Scomberomorus) als yis 70 axlllas 3,50 oy Lols acn

g a8 5 000 Slaslin b .ol 8l (commerson

b Sty g ,Son 0aind JoSid sl oy 98ns ;Sie gy il
055 Geiod () @bl olol g diied ieS 5 58 Loges
Sl sl olie a3l i olgicas Sillago sihama
o0l S 5o asdllas 5550 sladisS (o LS DS
3 Sl Jamgs Sidlyg e oS il 5100 5 o oliiny

Slogzg0 0550 10 Wb Oldlas (pl 04l oo B ras Slog>ge
3 el O ygoas a5) Basy g ol sl (e 5 Jie

7. Gall SC, Thompson RC. The impact of debris on
marine life. Marine Pollution Bulletin. 2015;92(1-
2):170-79.

8. Andrady AL. Microplastics in the marine environ-
ment. Marine Pollution Bulletin. 2011;62(8):1596-
605.

9. Bergmann M, Gutow L, Klages M. Marine Anthro-
pogenic Litter. New York: Springer; 2015.

10. Fossi MC, Romeo T, Baini M, Panti C, Marsili
L, Campani T, et al. Plastic debris occurrence, con-
vergence areas and fin whales feeding ground in the
Mediterranean marine protected area Pelagos sanctu-
ary: a modeling approach. Frontiers in Marine Sci-
ence. 2017;4:167.

11. Ryan PG, Moore CJ, van Franeker JA, Moloney
CL. Monitoring the abundance of plastic debris in
the marine environment. Philosophical Transac-
tions of the Royal Society B: Biological Sciences.
2009;364(1526):1999-2012.

12. Thompson RC, Olsen Y, Mitchell RP, Davis A,
Rowland SJ, John AW, et al. Lost at sea: where is all
the plastic? Science. 2004;304(5672):838-38.

13. Schlining K, Von Thun S, Kuhnz L, Schlining B,
Lundsten L, Stout NJ, et al. Debris in the deep: Us-
ing a 22-year video annotation database to survey
marine litter in Monterey Canyon, central California,
USA. Deep Sea Research Part I: Oceanographic Re-
search Papers. 2013;79:96-105.

ggg yﬂy
VPAA Jusly /oo o)l /s jlgs oj9s 8
N -

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


https://journals.tums.ac.ir/ijhe/article-1-6248-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-07-08 ]

SRe g (gollas axy s

14. Barnes DK, Galgani F, Thompson RC, Barlaz M.
Accumulation and fragmentation of plastic debris
in global environments. Philosophical Transac-
tions of the Royal Society B: Biological Sciences.
2009;364(1526):1985-98.

15. Naji A, Ismail A, Ismail AR. Chemical specia-
tion and contamination assessment of Zn and Cd
by sequential extraction in surface sediment of
Klang River, Malaysia. Microchemical Journal.
2010;95(2):285-92.

16. Naji A, Esmaili Z, Khan FR. Plastic debris and
microplastics along the beaches of the Strait of
Hormuz, Persian Gulf. Marine Pollution Bulletin.
2017;114(2):1057-62.

17. Obbard RW, Sadri S, Wong YQ, Khitun AA, Baker
I, Thompson RC. Global warming releases micro-
plastic legacy frozen in Arctic Sea ice. Earth’s Fu-
ture. 2014;2(6):315-20.

18. Alshehrei F. Biodegradation of synthetic and natu-
ral plastic by microorganisms. Journal of Applied &
Environmental Microbiology. 2017;5(1):8-19.

19. Pago A, Duarte K, da Costa JP, Santos PS, Pereira
R, Pereira M, et al. Biodegradation of polyethyl-
ene microplastics by the marine fungus Zalerion
maritimum. Science of the Total Environment.
2017;586:10-15.

20. Jeong C-B, Won E-J, Kang H-M, Lee M-C, Hwang
D-S, Hwang U-K, et al. Microplastic size-dependent
toxicity, oxidative stress induction, and p-JNK and
p-p38 activation in the monogonont rotifer (Brachio-
nus koreanus). Environmental Science & Technol-
ogy. 2016;50(16):8849-57.

21. McDevitt JP, Criddle CS, Morse M, Hale RC, Bott
CB, Rochman CM. Addressing the Issue of Micro-
plastics in the Wake of the Microbead-Free Wa-
ters Act-A New Standard Can Facilitate Improved
Policy. Environmental
2017;51(12):6611-17.

22. Cole M, Galloway TS. Ingestion of nanoplastics

Science & Technology.

and microplastics by Pacific oyster larvae. Environ-
mental Science & Technology. 2015;49(24):14625-
32.

23. Bakir A, Rowland SJ, Thompson RC. Enhanced
desorption of persistent organic pollutants from
microplastics under simulated physiological condi-

h 1PAA by /g o )laid /s jlgs 09>
. Y 3l

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

LoV

tions. Environmental Pollution. 2014;185:16-23.

24. Hamlin HJ, Marciano K, Downs CA. Migration
of nonylphenol from food-grade plastic is toxic to
the coral reef fish species Pseudochromis fridmani.
Chemosphere. 2015;139:223-28.

25.Hu L, SuL, XueY, MuJ, Zhu J, Xu J, et al. Up-
take, accumulation and elimination of polystyrene
microspheres in tadpoles of Xenopus tropicalis. Che-
mosphere. 2016;164:611-17.

26. Seltenrich N. New link in the food chain? Marine
plastic pollution and seafood safety. Environmental
Health Perspectives. 2015;123(2):A34-41.

27. Browne MA, Galloway T, Thompson R. Microplas-
tic—an emerging contaminant of potential concern?
Integrated Environmental Assessment and Manage-
ment: An International Journal. 2007;3(4):559-61.

28. Lusher A, Mchugh M, Thompson R. Occurrence of
microplastics in the gastrointestinal tract of pelagic
and demersal fish from the English Channel. Marine
Pollution Bulletin. 2013;67(1-2):94-99.

29. Rochman CM, Tahir A, Williams SL, Baxa DV,
Lam R, Miller JT, et al. Anthropogenic debris in sea-
food: Plastic debris and fibers from textiles in fish
and bivalves sold for human consumption. Scientific
Reports. 2015;5:14340.

30. Desforges J-PW, Galbraith M, Ross PS. Ingestion
of microplastics by zooplankton in the Northeast Pa-
cific Ocean. Archives of Environmental Contamina-
tion and Toxicology. 2015;69(3):320-30.

31. Campbell SH, Williamson PR, Hall BD. Microplas-
tics in the gastrointestinal tracts of fish and the water
from an urban prairie creek. Facets. 2017;2(1):395-
409.

32. Browne MA, Dissanayake A, Galloway TS, Lowe
DM, Thompson RC. Ingested microscopic plastic
translocates to the circulatory system of the mussel,
Mytilus edulis (L.). Environmental Science & Tech-
nology. 2008;42(13):5026-31.

33. Batel A, Linti F, Scherer M, Erdinger L, Braunbeck
T. Transfer of benzo [a] pyrene from microplastics to
Artemia nauplii and further to zebrafish via a trophic
food web experiment: CYP1A induction and visual
tracking of persistent organic pollutants. Environ-
mental Toxicology and Chemistry. 2016;35(7):1656-
66.


https://journals.tums.ac.ir/ijhe/article-1-6248-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-07-08 ]

34, Karlsson TM, Vethaak AD, Almroth BC, Ariese F,
van Velzen M, Hassellov M, et al. Screening for mi-
croplastics in sediment, water, marine invertebrates
and fish: method development and microplastic ac-
cumulation. Marine Pollution Bulletin. 2017;122(1-
2):403-408.

35. Lithner D. Environmental and health hazards of
chemicals in plastic polymers and products [disserta-
tion]. Sweden: University of Gothenburg; 2011.

36. Lusher A, Welden N, Sobral P, Cole M. Sam-
pling, isolating and identifying microplastics ingest-
ed by fish and invertebrates. Analytical Methods.
2017;9(9):1346-60.

37. Hajrasouliha O, Hassanzadeh S. The impact of
wind stress in modeling of oil pollution diffusion in
the Persian Gulf. Journal of Bioremediation & Bio-
degredation. 2015;6(2):1.

38. Naser HA. Assessment and management of heavy
metal pollution in the marine environment of the
Arabian Gulf: a review. Marine Pollution Bulletin.
2013;72(1):6-13.

39. Reynolds RM. Physical oceanography of the Gulf,
Strait of Hormuz, and the Gulf of Oman—Results
from the Mt Mitchell expedition. Marine Pollution
Bulletin. 1993;27:35-59.

40. Nuelle M-T, Dekiff JH, Remy D, Fries E. A new
analytical approach for monitoring microplastics
in marine sediments. Environmental Pollution.
2014;184:161-69.

41. Naji A, Esmaili Z, Mason SA, Vethaak AD. The
occurrence of microplastic contamination in littoral
sediments of the Persian Gulf, Iran. Environmental
Science and Pollution Research. 2017;24(25):20459-
68.

42.LiJ, Yang D, Li L, Jabeen K, Shi H. Microplastics
in commercial bivalves from China. Environmental
Pollution. 2015;207:190-95.

43. Boerger CM, Lattin GL, Moore SL, Moore CJ.
Plastic ingestion by planktivorous fishes in the North
Pacific Central Gyre. Marine Pollution Bulletin.
2010;60(12):2275-78.

44, Karami A, Romano N, Galloway T, Hamzah H.
Virgin microplastics cause toxicity and modulate the
impacts of phenanthrene on biomarker responses in
African catfish (Clarias gariepinus). Environmental

LOA

e 5185 BIKwd 43 L LMy g S0 (w2

Research. 2016;151:58-70.

45. Foekema EM, De Gruijter C, Mergia MT, van
Franeker JA, Murk AJ, Koelmans AA. Plastic in
north sea fish. Environmental Science & Technology.
2013;47(15):8818-24.

46. Wright SL, Thompson RC, Galloway TS. The phys-
ical impacts of microplastics on marine organisms: a
review. Environmental Pollution. 2013;178:483-92.

47. Gallagher A, Rees A, Rowe R, Stevens J, Wright P.
Microplastics in the Solent estuarine complex, UK:
an initial assessment. Marine Pollution Bulletin.
2016;102(2):243-49.

48. Claessens M, De Meester S, Van Landuyt L, De
Clerck K, Janssen CR. Occurrence and distribution of
microplastics in marine sediments along the Belgian
coast. Marine Pollution Bulletin. 2011;62(10):2199-
204.

49. Abbasi S, Soltani N, Keshavarzi B, Moore F,
Turner A, Hassanaghaei M. Microplastics in differ-
ent tissues of fish and prawn from the Musa Estuary,
Persian Gulf. Chemosphere. 2018;205:80-87.

50. Pozo K, Gomez V, Torres M, Vera L, Nufiez D,
Oyarzin P, et al. Presence and characterization of
microplastics in fish of commercial importance from
the Biobio region in central Chile. Marine Pollution
Bulletin. 2019;140:315-19.

51. Collard F, Gilbert B, Eppe G, Parmentier E, Das
K. Detection of anthropogenic particles in fish stom-
achs: an isolation method adapted to identification
by Raman spectroscopy. Archives of Environmental
Contamination and Toxicology. 2015;69(3):331-39.

52. Karami A, Golieskardi A, Choo CK, Romano N,
Ho YB, Salamatinia B. A high-performance protocol
for extraction of microplastics in fish. Science of the
Total Environment. 2017;578:485-94.

53. Akhbarizadeh R, Moore F, Keshavarzi B. Investi-
gating a probable relationship between microplastics
and potentially toxic elements in fish muscles from
northeast of Persian Gulf. Environmental Pollution.
2018;232:154-63.

54. Jabeen K, Su L, Li J, Yang D, Tong C, Mu J, et al.
Microplastics and mesoplastics in fish from coastal
and fresh waters of China. Environmental Pollution.
2017;221:141-49.

55. Nelms SE, Barnett J, Brownlow A, Davison

ggg yﬂy
VPAA Jusly /oo o)l /s jlgs oj9s 8
N -

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


https://journals.tums.ac.ir/ijhe/article-1-6248-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-07-08 ]

SRe g (gollas axy s

NJ, Deaville R, Galloway TS, et al. Microplastics
in marine mammals stranded around the British

coast: ubiquitous but transitory? Scientific Reports.
2019;9(1):1075.

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

¢od


https://journals.tums.ac.ir/ijhe/article-1-6248-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-07-08 ]

Iran. J. Health & Environ., 2019, Vol. 12, No. 3

£
&

HERLTH AND ENVIRONMENT

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

'’ g‘,‘
@ ;
£
(lAER) \"‘dc

el|
ot e (¥7)
7
oy o

Original Article

&
&

o, o
" of Environ™

Assessment of microplastics in the gastrointestinal tract of some fish caught for
human consumption in Bandar Abbas, the Persian Gulf

Kh Ghattavi, A Naji*
Department of Fisheries, Faculty of Marine Science and Technology, University of Hormozgan, Hormozgan, Iran

ARTICLE INFORMATION: ABSTRACT

Received: 7 May 2019 Background and Objective: Microplastics (MPs) are well-known emerging
Revised: 6 July 2019 contaminants in the marine environment. A key route by which MPs can directly
Accepted: 9 July 2019 affect marine life is through ingestion.

Published: 21 December 2019 Materials and Methods: In order to investigate and measure MPs in the Persian

Gulf, random sampling and digestion of tissues and flotation of MPs were used.
This method has been used to study the frequency, distribution, shape and color
of MPs in in the digestive system of fish in the Persian Gulf.

Results: According to the results, the highest concentration of extracted MPs
were found in Sillago sihama (62%), Diagramma pictum (26%), Lutjanus johnii
(6%, Otolithes ruber (5%), Epinephelus coioides (1%). However, MPs were not

Keywords: Pollution, Environ- )
observed in Scomberomorus commerson.

mental assessment, Persian Gulf, . o . )

. . . Conclusion: The relative contribution of different forms of MPs in any fish

Microplastic, Food chain i )
showed that microfibers with the most abundant forms of MPs and fragments
and films were observed to have the lowest concentration of 11% and 2%,
respectively. Based on our results, it is suggested that Sillago sihama is suitable
indicator of MPs contamination among studied fish in the Persian Gulf. Ingestion
of MPs provides a potential pathway for the transfer of plastic additives, metals,
PAHSs and other POPs to wildlife and human consumers of fish. Therefore, more
comprehensive investigations on MPs and nano-plstics should be conducted in
food chain of seafood.
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