Ry F ooke (6wl Juad (b yd (y9idg polke alxe

YA 0 ¥R Olrio P lwsl ¥ oylods (¥ 6,90

Y1) AJlio
I Available Online: http://jmst.kmsu.ac.ir

.
———

=1
|

,}/'d_'u‘y;":rt"i y

S 0T 0 520 33 (ST (5 Ok 031 Ll 5L Jghu (5939399 0 O ek (w5 54
(Epinephelus coioides) s goxo y90ld Blo 38 & LT g 34
Vg L cowild 3900 ¢ WleWw (1S T W gun 9o (dallane VF S pd (ST
Olrl o B et (2b)> 98 9 pole ol (ool g (ab)d pole oSl > (cwlid 09,5 )
Ol adil (o hh55le oSl ¢ lame g (obyd pole 0uSiihy b yd wlid s j0g)S Y

Ol lgnl ol sz oSl o lb gl JsSse 5 Jobo Sliiod S0 (i iz g o5l 09,5 ¥

negin.biology@gmail.com : Sug ySIl Cums ¢ ghand 83w o3

WYAD/ VYA 2y dy gy WRE/NVY 16,5550 & ,U AARARRVA I PR PR

10.22113/JMST.0621.151304 :(DOI) Jtuzxys awlins

ol

)3 5098 (o Al (s e SVl 5 135 s plT plgis 4 45390 (0 Cguie (gl (3 sl pIT (5 e Sl (S0 A8
o3bo 5 ) WL Jgone soela alo sas A jlcaddllas ol plosl (gl 355 o 51,5 03l 3y90 i pluil laie &) K5elsSnS 55 lalllas
S M 3l e g Seaeds Ve Jgill S lawgs ale s s b 5 e ol s g (ot (Blo yuesm b 03l ((sglune D5 4
LYo e g Ve O C slad > aan ¥ Gote d (o0S sld Joho 505 pin ¥ i SU5MS w3l bawg g madi 3oy ©laad 4 S il
M) (5330 (slajgd (o 50 o3l> <sS” (INsulin- transferin- selenium) ITS ol ,on 4 (FBS: Fetal bovine serum)
by L sl (55005850 5id aallie cslo V¥ 5 VY & iio sbo loj 3 5 43l s diges & (1) - LM Y*V oo M -+
HUT 03,5 bl (psdas 5 Jgsls Juie :Methyl thiazolyl tetrazolium) MTT iorw buwg s doyd 5 (woSae CgSuwg,Sas
b oLl ea YTl (o Clale (61518 4 5395 (0 Jgbo Spo 20> 00 Wl crge TOOUM oo 457 o> (s (5558 0

Db 9y g B she (0 3 el YL slajes 53 g 4ty (loj g jgd 4 ditunly iS5 )l Sl el VYl

orbWloss (aS cla Joho ( Jolo oS «ow cus (EPINephelus coioides ) Jgoxs jg0la alo tSMls™ S 319

Copyrights:

Copyright for this article is retained by the author(s), with publication rights
granted Journal of Marine Science and Technology. This is an open-access

article distributed under the terms of the Creative Commons Attribution

License (http://creativecommons. org/licenses/ by/4.0), which permits

unrestricted use, distribution, and reproduction in any medium, provided the
original work is properly cited.

dodo. )
ya

1F) Lol (090 0 )loud (oS0 9 Comuns 090 dt)uf;r)"y
Ry ode 5 4l Juad


mailto:negin.biology@gmail.com*-
https://doi.org/10.22113/jmst.0621.151304
http://creativecommons/

Ol )Ke2 g s )3 o Jgono j90ld (o )3 (L WIg5 (12500 43 8D 8315 CudS (505 S Jghur (59993 p0 Oyt

Jsel b anS codly I sl o sl Jsho 4 005 3
58 el s exlaws! (Epinephelus coioides) Jgexe
45 01d Cguime plgle (L)l 208wy S)h g (5 ek
sl Jsbow )l oige 11y (ote S gt a3 5
e 3} s (HEPALOCYT) lacussilin S ey (Lol
2 el gl Jobw (QUlg a8 <8l s (Shy
2 35290 sLo 01 ¥1 5 pgas Sl 3,5 (5 g 2] S
Benson and Schlenk, 2001; Genten ) a_sb o lae
ol 031l 5 bl 5l 09,5 eyl cpinens (et @l., 2009
o s (Lol g Il lale 3> 5 034 (Serranidae)
aize) ) gl adllls ()eiST S 4 dr g b g (o gune
4,55 G ygeo jeulS I3 0 by bl slo Jole cuiS (¢
obeple 4 leie diej (] 3 485 @90 Clilllas 5 &S 4
2 G Lol oy YAV coledls) a3l (o 0208 &
by g ol a2l e pldle 13 egatt e
plosl wldllas dgde 3l .33,5 oo I i 5l i oles
O3 (9535 Sl )lE > Jgene yoola (lo 59y 5 485
5(2007) Paraeswaran et al. (1999) Chiet al. 4,
2ges 0Ll (2008) Wen et al.

ke Jobw cuiS adlboo cpl () jl Bam (S 5k 4
Epinephelus ) Jsaes j5ela (alo 13 3 cougila
o Jolo 53 o sbml (56058 0 lyuss )y 5 (COIOIDES
bl 5o 0 nlWlgsn (ame (6 01 YT L agalye oloj
ot ol dollae gn 5o Jlo 4 U S sl o ISELS
ol 48,55 plogl o

P95 93090 Y
oozo yooln Al o d alad A sla w5 aslllas 0l o
059 4o ol 5 JLL )5, (Epinephelus coioides)
pole Cliiod dunwga jlodij Cygo & p)S Vee BV e (o)
g0 4By (pliwjgs liwl) petinle b ol 5> @l (S
S=biy ple oKl (JoSUge 5 Jsho Cliiod S ye 4 e
aule ol Jol g alsye 505 Jaze gl (huls suz)
(Sigma USA) (1oys /Y Jgibl (S 55-Y) a3le (5 dlss
Jol8 p3bo s s b L s 51 o 0 g 003 Ghgren
(Wenetal., 2008) sus jsaeis V- Jobl IS lowgs
eyl (2 g il (o055 (s abrs o 5l
2 g dllis Oheo 4 labe I K0S bl g b aslss
Ml oI ¢ gl 4 g s il o 5 il "MolS Loyl i
Phosphate- : JLw ola s 3L) PBS (gols a5 0-
b (e yd 2alg ¥+ ) (Sigma USA) ( buffered saline
e g ((mlogiy pil 32 o )3 9319 ¥ g b (o
b Jobw 8L )3 Lo aiged (5 adgl 98 5 Cund 5l oy 05
5 S5 s 1OM g8 labad 4y 505 ) ool b g8

Y.

a gl Obgrge y oau YT Glpl Ly cacnl ol
& Cal 0l e o Gy Oldllae ) ope Eodge
ol ouds odnliie o bl cwodl yr ol osally il I
g2 @8 oo ol e 0T Jalge (oym0 )3 39250 &S
o ) 10l Gl pl b 0 (00,les g (o)l be @l s
8l Jobs s 3 Gl b s 9 40 o0 &) JsSUge 5 0
Hinton and Lauren, ) sss o JW> 39390 JS g pluil
1990; Stentiford et al., 2003; Thophon et al.,
S99 9 loerd dlge & S gl (S 5o 4 (2003
b Ful opl ol Jow wimd (o )8 05 b cov b
slp el ) oSOl Glgie 4 Mg o SOdlsn
oliul 3)90 Lo 5 (mle oMl Cumdg v 5 (b))
LS )3
PAH: )il ails s ia Sslog)] Lo (259,02
=L oaY1 (Polycyclic aromatic hydrocarbons
Sl iwwsST 10 YU Ceaglio 9 (s5lul cas 4 &S siun
O 9y = O (Yol g s Sl g L g by
Ulools poluamdl sg 3 an 1y LSS op s ob)yd Slogge
SleS 5 aaSs jl L eg—oe o (Dabiri, 2013)
aS ol o glolis (ol dils i Slagyl (cla )59, 0m
Al oas ()15 et Ol 3 om g 2l sl b )3 on
Wged e J1 Se g 0392 1 ol g (cows sl SLS 5 ]
Wallgsis Jste 000V Y el LS 5 cadlllas (sl o sl
(MC-3) il M8 Jste ¥ 5 ¢,2blWlyst (DMBA) (yul 51
2 55 b IS5 4 0 plldllag g YT e ond (B pne
(Reynaud and Deschax, 2006) s5-5 o <8l Lo
ok il wldgrge b sla plul bawg ey a4y 0a YT ol
gl aan olowdly St Jgb J ets y3b & sl 36 5
Loyl 4 e o (Esmaili Sari, 2002) 635" jsee Lo Johos
Sikkema et al., ) 553 o)ls 0y 40 13 (BLs gy jo )5S
Slsgge 5 ) Vb obews (6)lub b oau YT 81.(1994
Ul (Hellawell, 1986; Rohn et al., 2004) 1)l ou5;

5 e b oV piiitins Gl 3 b ale dles 51 L
Okl o sle b 1> SLS 5 ol @ Lo @05 (ien
Sly lie (a3LS 5 Jao (lgis & Sldgrge (ol B odd s
odliiul 3590 Lo pliil Lo dy 0 3,lg Capwl pre55 g b))
Roesijadi and Robinson, 1994; Law, ) 15,5 ), 5
2003; Di Giulio and Hinton, 2008; Velma and
sy (Tchounwon, 2010; Landis et al.,, 2011
Oldllas jl o lises (e dizs bawg 485 O)yg0 Olalllas
soate o sl (> B plal plgis 4 (SO5olglgins
Hinton and ) 53,5 e odlatul 0 3)ly sl line paess
Lauren, 1990; Gernhofer et al., 2001; Roy et al.,
2006; Van Dyk et al., 2007; Fernandes et al.,

ol lise soliie 4 5 ol (g adllas )3 oyl (2008

1F) Ll (90 0 )louds (050 9 Comns 0590 UL)U”J()“’.V
e N



Ol )Ke2 g s )3 o Jgono j90ld (o )3 (L WIg5 (12500 43 8D 8315 CudS (505 S Jghur (59993 p0 Oyt

s, San Yo g oaly 55 g s (ol wlawd H3L) PBS
e 2 P59, & clale LPBS Loss 58, MTT G jpme
¥ ods an b culy o b 8lol b culy 51l o 4y p)8
S 8 (S5 5 skl g ¥eC o 3 el
1S 5o 59,00 @ by |y MTT 055 sla Jobs
oobel 2 gy ST (oo s (filegf sl Jlw S
e Jslome podoilis Sad a3 05 sl Jsbo 2l
Kemnitzer ) cowl sas W (Formazun) Jglowl of5le g8
18l S b b 13 oS5 ol 85 (€1 al., 2007
Sy 3w o (55505 Jolore 09 0 (55l 3lel 3, 8
365,005 @3l bawgs 055 (sl Jgho (6)48 0 53 oS 5
Jobw 3 Jodoee e olileyed slo Jliw S 38 41 5 05 Lol
Jskw (3, 3l (Mosmann, 1983) s’ o g, 0k} sla
plosil 1, MTT Lal m5g; i Jlb (Slsslin i 51 a5 oo
Momeni,) Ssd oo 48,5 Jlai )3 0155 Jalo lsie 45 45 03l
4 9y bee (eslo ¥) p3¥ oloj e (bl ey (2010
Jadomo Jols filogygs sl Sy S oy 9 il ()
L Jsho 5 baee haus 5l onlil b 5 43,5 23lsl DMSO
2 sy S Al 3529 1L iad bolsee Souu b 098 &
o) glo Jsho ()8 e caled )3 5998 (5T 5l> b wigel
5 ewgi yiegils Y0+ zge Jobo 55 (Optical density)
(Caminade et al., 2006) 555 81,5 1055585 2Suus!

b culy )0 oY dlas 4 b Joluo 1S Cawl S5 4 p3Y
& g jlos oy e il o g L 00y cudS o S5 VE
MM AnM ANM) Lo L celw YF 5 )Y
NN plp sy 4 (VemM amM Y- -M iy -M
FS ey sl e (MY YL 2y YAy Ty
1A RIS VAR R/ [ 02510 IS E LIS I DN QYL
5 Jles] &l g0 45 bjlog jI plaS a4 ouy VT clale

sk 40 Ln Jsho e Jolye (s 45 3 ol 55 a5
L et Byl 4 a5 (392 0855 5l linebol g plate
BAD )led g (y g S 0989 Sse Sl 02l
O+ oo il IS ol psil 6l (ROMIjN et al., 2006)
3 e 5, s Sen 00 L Sale g idySn
90055 gla Joluw JLoD pY 5l odlitwl b L g 0l bglses
ol oley S5y el SOy lp o s e 03,0
S5 4 L oo ol 5 03,8 35 03,0 (sla Jsh J31>
dils 25 Jsa 8 0sk 3l o oo (pailo 03 sioy il >

S pwSlie /(030 +0455) b Jolo IS slaas ) *V e
(o5 sl Sk

Microsoft 1581, 51 Jghr o bo)logei ous) yolaio &
de>g0 sl o3l (¢ 4dS .05 exlazul OFfice Excell, 2007
DL o (hlises sbajlog > b Joho 3lass) ol (¢ adlllas 5

AR

3 (Lo Clins 3) PBS syl 48 3505 (5 oy )5 e
lod ;3 i8> Ve e 4y g0 ¥ s UM wapl Zo/Y Jolis
ﬁ,.;)_;l db)_f B jetaie 4y Cj 5l e 53 30> QKS éUl
(55 iz o) FBS (g5l €t o 31 i) 55345
il i jelate 4 coles 45 9 05 edlazwl (Sigma USA)
03wl gy Seo Ve 38le by (6yild 5 SusS jl a Joleo yipe
bk Y Jeb Johe by culs igam g A jo 35
«olpd )0 WA Fot yBle VO o TPM g0 40 dddd O Cdo &
2 9Kl g amyp Ve glod o iS5 cga e Jolw
sobaie &y cdalllan (pl )3 D 4eSSl S )5 I8 18 5516
L-) Leibiowitz L-15 i by s jl Lo Joluw coss
4 (gl i pyw) FBS v.7 ol yorr & (Slgma USA)(].S
- oo 5 %) 4 (Sigma  USA)
s ool o gty ol
) 5 (CYIOMOXICitY) Joho com () piio 4
S b Joho o515 45 ol&im oS bagmo W 0au YT 3]
b e 5 w2l by B Jolo cdun) 70V ) Sy 4 SMlé
4 (Sal A8 gl culy )0 Cuonw Cund byl Hskaie 4y g 0l
0920 O Celo YF Gde 4y g 55 00l H1,8 ol ¥X Ve olass
@S a8 25 0od ojlal Lo Jolw ay b ais )3 1,5 5551l
bowg By b S bl Glaebl jl A58 1) Sdls
dode codS by o by g o las L-160uiS by da Jsl
s jl ) (e V gyl s cusS e A5 S0
S gilgus Juio (63) DMSO olyan 4y 05l L-15cuis’
P S Samg; S 5 cbalé .o (Dimethyl sulphoxide
Joge duSgilgu o (63 ly ) $53 o J> DMSO
o ot (35 o Jo BB o 85 sl S8
9035 some Jsbw L jl o po o Jolo (59 2 03938
cale U adaly o cleMbl 4lads o Jolw cuis )5 il
« o2V (Inhibitory concentration: 1C50)  Sax_is
9 p5Y s ol plosl 4 Sl S (5 4555 )5 o pbldllin
sl cclale o dsab il o M i w) (o )l 4 (gy9p0
Zhou et al., 2006; ) 53250 <Ylio wlul s cuglize
Schirmer et al., 1998; Castano and Becerril,
0V 51 S5y 1 (Lawgie (¢ atals 9 yiSTas « J8lus) (2004
05) i e 9 b 3ylg CulS lasre 4y Allis Gygo 4 la
MTT cows bwg coiS by se jd La Jolo 51 720+ ol
o)l 5l s599 &bly o .(Mosmann, 1983) 45,5 4wl
Jobes 5170 0oy o 3l 4 2B &S 3> (GpununSSgin 2Ulg5
Olge a 055 o wgmme 1C50 595 lgic 4y a8 wil Lo
59 DMSO  Jglome 586 45" sla Joho 51 55 dals 04,5
b ol amobisSSl g o VT 3,8 a8Lsl 5| g 03,5 edlil
il sSan Ve ol Ll 5o 1y Jug 5 3 sl sk

ITS 73 oly—on

1F) Ll (90 0 )louds (050 9 Comns 0590 UL)U”J()“’.V
e N



Ol )Ke2 g s )3 o Jgono j90ld (o )3 (L WIg5 (12500 43 8D 8315 CudS (505 S Jghur (59993 p0 Oyt

4 S il )8 (Sogl 05 595 (ye 0 & e Jsho
L s s 355 11 6,5 o8 el olen o Jso oo
3 o b & £9y8 o Jsbo 53501 0lej 5 593 e Ral38]
) @S9 (593 (A9 N Cygo g 03908 ol S
L4 odalie platel JS! g0 4 g0ome 43 g Blads

5 o3 osaliiie Jolw sla caul (¢ 090 FVF el
M) L o o5 45 > bl 5391 L o o 5
TSI AT VSTV
ol 45 5 oanlite bn Jgho o pnlls IS5 5 aiodle L8
HM jlos 5l snd opbWlgin YV UM les 3 clals
B I Ve

S5 ol g S £
1S 5 oo 4 bles b oa VT 51 (g)ls aSisl 4 d265 L
dlie (o yme 3 b plul plu 4y Cannnd pll (ol g 0] 51 esylo Iy
4 (Health, 1995) 5,15 )8 Jawxe (sl oa¥1 5l oyt
sl lasie 4 A8 )0 Couow @lpil ¢ adllas (> ped
LS 5 Gilies yalie U bL3) 0 ool cadls Cunds
(S s9bo 4 (AU, 2004) 2L (o Jsane B9y Ssngi;
Soom e Lo oa ¥ L L daly 3 ool lllas
o Laes o (IN Vitr0) alKiylojl baso 55 (3] oygls
3 (08 sl D5 (g gm0 3 Lol el 48,5 & y50 (IN ViVO)
sl Joho cutS g9y 2 o 0an¥T 36 L dlaly )5 ldllas ol
Bruschweiler et al., 1995; ) s_ib - oLy Lol

Kamer and Rinkevish, 2002 ;Xiao and Liu,
2011; Taju et al., 2013; Abdul Majeed et al.,
(2014

VY, -
1‘ Yoo
o) Ay

A
J ¢
R

NN

~

S B D) it 09)5 3 53 (1Sle Cpgo 4 g S5k
0ne- as,b Sy uills 5T gy 51 o odls il g o
2 Ab eoliiwl VY a5 SPSS 153l 5 5 g way ONOVA

A a3 ey 3 R<0.5 (gl ime pdaws 35 b sy ples

=Wy

b lime cadlllan oyl )3 ool Cuwd 4 gl b gillae
bl WS ggame 43 g 1b (55 V- UM L I, IC50
b odnliie ddlllas cood gla cilale oy (0 (gl (ixe
.(P<0.05)

Cawd &y sl adly o o0 i V S 0 a5 655Sken
o (Viability) b aoyd (g oximd Ui MTT ioiw 1 ol
OrLlgi eV L las cod (s o ol (ke 055 o >
Celw YF loj ©de 13 YU Cuowd )3 0ud S5 gla cdale o
N/« A Xy/Aaay L )_>|)J ey A ol 59)5 A Cuus
llae el cuss 4 Y 9 SE/AFY SO/V-A S-/OVF FY/AD
orbWlosy (¢ oan¥T Joho (SunsS 5l osal cund 4 gl b
s 4 g Wil o loj 5 j9d Ay diuuly el VY loj e
.&_.4).)0' L_SL&” >90 b..\u\ﬂ ‘JJI )] Voo HM clale u..;).m
cdl sla Joluw bl jd g o b Jolo 0 Jobw Sy
01 YT 50 e L sl YF 9 VY & ¢ lo o) 55 (o0
8 addlles coss (¥XYV e UM Y*Ye o UMY« - UM la
L 5 oopeSinn oSy oo b gyt (ol 31 ool qults a5
(F oV ¥ la JSi) jo i dalllas *Vee LS5 i
Lol 005 031> uLW %) Q_ﬂ G)LJ

ol o odly L (B9 ¥ o la JS5) 50 o5 6555k
b 09)5 2 L;Ja.f sl J9L» 4\,,]5| cus L591> 1) Agod
L;LQJ%JS\‘ZQ‘;«&5D)%W|&@5M(5)L&L»L5])IQ
WP TY WP UH DS o ] B SYCIN PRI WOWCSIP R ) LIPS

| I I I
3 I
] I . . .
L
1

~ > ~ ~

(M) iyl cilale

(M) O pblTy 3 5 o ¥T Caliseo (Sl cdalé 5o by Jok By Ol a0 s10g08 -V S

Yy

1F) Ll (90 0 )louds (050 9 Comns 0590 dwu”’rﬁy
e N



Ol SoR g (s 53 (55 S (5 0w 231> CuidS (51a Johw (K 59098 po ol pundS o) g

b S0 A LT M) Y Slod 53 0 bWTg 5 b dexTan 53 oud Sbrl X 3gled o Dy Sl (395w e ol T D
o 0818 CalS” (5 Jakw 1D Y Ceslu 53 oud 0318 i S Sk 1C 1 Cacle 33 ok 0318 i S ke 1B da Jokw
i ((Less polyhedric) by Jghw O a9 Wz b (Cell detachment) 4 gosmo &5 31 o lua b Jokw i V€ Cslo 50
€ 9 (Shrinkage) b Jelw Fod aoz § oox> Sl (Sl &5 92 :d (More fusiform) by Jelo ol x> 9 (90

Veopm b ol p wlds (weSae Pe5wg a5 (ROUNdeEd) sund & 5 s Jokw

b U5 A (Y M) Y e 50 0 pbWTa s b dealan 50 oud Sl &5 3e8gd yo O i 31 2959 oo pola —F K&
oud 018 s Sl Jokw (D Y Caslw 53 oud 0dld Culs” Sl ok 1C A Ceslw 53 oud od1d s Sy Joko B s Jokw
<92y Joho Od e 9 (599 1C b Johe O g9 Wiz D e gasmo o5 3l ol Tu g Jokw i Y Cel 5

VoMM 1 gl e g0 D9Sins oo T 5 Sla Sk 5 B Jakhe (PN go 3 e 1 (T

Yy

‘0
VPo) cybiansl o900 ylands ¢ 5 Las oo N
Ll 93 05Loid vy 9 Comms 099 U“U ( ;
B3 oale g a0l Juad



O SoR g Liis > (1SS

S5 (5 8 0315 CulS (S Jghow (S 59lod 0 Ol kS (o 0

el Sl AL e M) Y los 50 O blTg s b deTgn 5o odd Sloml &5 5999 50 Ol i 1 (2 95w9 S0 bl —§ S
0ud 0315 CulS” (S Joku D Y Ctly 35 oukd 0318 CudS” S1d Jok 1C (U Casls 53 0ud 0318 i S Joku By Joku
92 0 Johw Od x> 9 (599 1C B Joke O g9 Wiz 1D e gasmo &K 3l ol Tu ol Jokw ia YE Celw 5

VoML 2l wliie (gSae P98y K ol 7 S Joku B 9 b Johu (T mor 9 (o> Sl (Tb

e ol 35 sk Sye i eV Clale (liee Sl
od VT i s (gla clale o 55 ls me B D29 L
Jsls 42 005 3 ) (Sog)l (50 p5 OS] 329 (5 048 5
FOMRTS

09,5 3l opbllgs 3,5 ool adlae oyl 5 a5 5ol
P od Jo b oS 0l o sl Sleg)l sl S,
2ol Jsbo 3 Gl e @ e b gl o Lis
s (Suresh, 2009) 595 o b ol 3 Lie (5L coles
ol o o3y L5 ¥ g ¥ la JS5 )3 a3 oyl

B (5 W) > e bauwgs 485 050 Clalllas I
55250 655 )8 ooy Jele g 4 e sk (59, 2 o oY
oas asloyy Jolo g3 ol lojen 10 5 o (] asS5ly jgo
Abdul Majeed et al. .(Weber and Janz, 2001) ¢!
Jol (55lg8ye 53 0nd oanliie iy & W58 (o (2014)
5035 Lo oV (om0 )3 (55018 g 5 jgo 4 atly o
YL slajed g oloj de 53 oad sdalie sla cuw] 5o
S5 9 2 @l oal ol 0l (155 e ple 5l i
03b Al jb (b laee g laild > e (659>

¥

PS8 el Jobo (Sled jolaie 4 ¢ Jsho cuiS b, 5
Wl ad S )13 SeuS gl Syl 5 (olerd Jalse 150
aely Gl MTT o g o o3l MTT ilojl
Bruschweiler ) pgouws g b 00V 2 ydas @S 5 5l ammog ¢
La Jsb (et al., 1995; Borenfreund et al., 1988
Li and )La S s, > g(Fent and Hunn, 1996)
5 Jeols bl 93,5 0,1, edlazul 3,90 (Zhang, 2002
Al Gl oo 0g)S sk (sl 03, bawgi ¢ talesl
Laville et al., ) cowl oas w0l 35 bl g ollabing s
M s) (2004; Castano and Gomez-Lechon, 2005
b Jobo MTT gliee 3 6155 (o 0]l 5 oz il e

(Chae et al., 2009; Taju et al., 2014) 5 i, 3L
oldl b as S 5,155 (2014) Abdul Majeed et al.
o s 3, I 3 55 s ol e o591 liee
sla Gilesl plw bwg gwls cpl b o Gil38l o)yl
b ol o 1ol 55 (Neutral red) NR plss oo cous
Abdual Majeed et al., 2013; Taju et ) :,Ls ybéioxe
L oS ol 465 4 bl cuwd olie gl 4 35 (al., 2013

‘0
VFo (bl 90 03Loud oS3 3 Comnt 990 Uuaj;’;{#}f
"o
@“53’- ‘snl.c S 4ol J,.as



ORed g inld 55 (1S5

391_») DNA 4 oui .))|5 MT 5l u‘“’b Sylud s 90353
e Jolw a8 15,8 olo dgs @l )liF )3 o ] .58 ool
sl 8 Sogll l opnin clale Voo UM (5 yme oS
2l 8 2l e s DNA & ol e i oo
4 G L jgngl & a0l B o onims L5 Sl F oyl
Py (o a3 4 85 8L (o SVL sl Clald ) oSS
oo w8 ol Jobo Sye i SaliEl g VL o clale
d¢5 olidss ) 55 (2001) Forth et al. .ol . e
G5 s yomio 1l o (Sl o il o dS ol
Oy (8 020} b AtuSld 4 poxie b g RNA DNA s
Ol SS5elgdye Oy osd dbul el o )0 g 0l b OT
53 Opelgs oI aSil & dogi b g b Joko )3 (6l
o] 5 Ol cadllas 390 (el YF) 0loS Hlows yloj oo
Ln o sl 3 ol 03,5 35 o Jsho & (5205 o 5l
c2ge Lo Jolow (olowdly gli 1 g b g 039 (o sl
S LialS g ok b ol 5,Skas 5 sl 55 s slog
A4S )5 o g i Cawl Al o o ]y S bl 5Slee
La oa ¥ jlogy S ol b apalse 3 5 SYsb oloj cose p
CA_:LQ(’ 5 s 039 )IJJ\? Ob d)?.;\ib Ol)‘? QI)LM.& Jals
S5Ppl slb ol (imen 235 o Il S po 4 e
OSes 0¥ L dgalge aeis )3 (608 lo Jobu 4 003 3y
A )0 5 (6)AS gine 50 o5lnST aredyjetud I Bilo sl
oo i ol g 00l Slad (g5 gl g telS ey
Ol el pgo b (oled (g 53 95ilannST (gl jgiud

(Banaee, 2011) 555 Jobo S yo

Sl Pl
FoSge 5 Jobw lidos 15 e oltlejl isw jI obL
oo podige LB1 (asYL g jlgal (Sibjy pole olSils
213 1) X ol 9 5 5 L S

Refrences:

Au, D.W.T., 2004. The application of histo-
cytopathological biomarkers in  marine
pollution monitoring: a review. Marine
pollution bulletin, 48(9-10), pp.817-834.

Babich, H. and Borenfreund, E., 1991.
Cytotoxicity and genotoxicity assays with
cultured fish cells: a review. Toxicology in
vitro, 5(1), pp.91-100.

Banaee, M., Sureda, A., Mirvaghefi, A.R. and
Ahmadi, K., 2011. Effects of diazinon on
biochemical parameters of blood in
rainbow trout (Oncorhynchus

Yo

S5 (5 8 0315 CulS (S Jghow (S 59lod 0 Ol kS (o 0

Caawg y 5l (5 adllles ,> (Poletta et al., 2013) el
g5 §) oy el 5 L) L Jghao 53 05 slogl laglis
Jobe 53 ccnl g ogde ad ()]3S bslos Lo 51 5 08 (5l
(0 M)\ Lo ol il 15 0 L o o sla
b oalitio b Jobo )3 (o8l ol o o (s 45
2 o ado Mo LBl dajlass jlog)S 93 50 50 conlple
G 3 8 Calloys ) 05 odnlio n Jgbo alls 5 IS0
S 538 sl Jolw 40 05 3)lg camsl e 5V sla
D92 f LAd

o S ol 5l odel Cand 4 ol 4 a5 b cggexe )
(Sagdl eble g oloj Jole 93 o Jlael b oS 58 oo ol
2 gl 5ol @loe )3 g ujeS plai ol sy olx]
2 yude sl clale (35 0lg b aS ol 668 4w b Jol
Lo Jolw olasy (adllas 3y50 (yloj ,iShis) Celuw V¥ oy ke
Ul pas > 42 59,50 a3 gsarme 50l wily talS
A g anie S la Jolo 3 5 ¢l olale
P Lm0y o Jobo 15 05 2o 5l G (25 o 2213
SlaS 55 39 by Joho (a8 C8L (2] o Joe (b
-y 4 &5 (Ogundiran et al., 2010) xS S| ow
oaoVl s 5l iy (ilidl g ped Jele calllas cpl 5>
2 Sy Sy g ol Sl 4 i (1S (sla Joho
13 4,8 &y Slalla plo qopl 5 ogMe el 015 Jokao
3 Sire ok sl 03y 1l die cnl ) (LS sl gl
il o ydls (B 5! odo] Cwd a ('?Lu & 0AS Aol
.(Mukhopadhyay et al., 2004)

09y 3 L Jslw Sl oy po-liaie ) caalllan ) 5
L Ui jlass (s daglio plol it 4y g oolizal sk 5yled
W ol sb s oolitul oan YT 486 oS e I ,0uS,
doyd oa oVl cble s Gil38l b« saios opl 5 odel Cawd
Taju et :, b oy diso Sule 3L oksj b Jol 5l 55 o5
ke ol ol i)l ln Jsbo i) 0! 51 (2014) al.

mykiss). Pesticide  biochemistry  and
physiology, 99(1), pp.1-6. (In Persian)

Benson, W. and Schlenk, D., 2001. Target
Organ Toxicity in Marine and
Freshwater Teleosts, Volume 1-
Organs. Taylor & Francis.

Borenfreund, E. and Puerner, J.A., 1985.

Toxicity  determined in  vitro by
morphological alterations and neutral red
absorption. Toxicology letters, 24(2-3),
pp.119-124.

Brischweiler, B.J., Wirgler, F.E. and Fent, K.,
1995. Cytotoxicity in vitro of organotin

1F) Ll (90 0 )louds (050 9 Comns 0590 d‘;’u”lrﬁy
e N



compounds to fish hepatoma cells PLHC-1
(Poeciliopsis lucida). Aquatic
toxicology, 32(2-3), pp.143-160.

Caminada, D., Escher, C. and Fent, K., 2006.
Cytotoxicity of pharmaceuticals found in
aquatic systems: comparison of PLHC-1
and RTG-2 fish cell lines. Aquatic
toxicology, 79(2), pp.114-123.

Castafio, A. and Becerril, C., 2004. In vitro
assessment of DNA damage after short-and
long-term exposure to benzo (a) pyrene
using RAPD and the RTG-2 fish cell
line. Mutation Research/Fundamental and
Molecular Mechanisms of
Mutagenesis, 552(1-2), pp.141-151.

Castafio, A. and Gomez-Lechon, M.J., 2005.
Comparison of basal cytotoxicity data
between mammalian and fish cell lines: a
literature survey. Toxicology in
Vitro, 19(5), pp.695-705.

Chae, Y.J., Pham, C.H., Lee, J., Bae, E., Yi, J.
and Gu, M.B., 2009. Evaluation of the
toxic impact of silver nanoparticles on
Japanese medaka (Oryzias latipes). Aquatic
toxicology, 94(4), pp.320-327.

Chi, S.C., Hu, W.W. and Lo, B.J., 1999.
Establishment and characterization of a
continuous cell line (GF-1) derived from
grouper, Epinephelus coioides (Hamilton):
a cell line susceptible to grouper nervous
necrosis virus (GNNV). Journal of Fish
Diseases, 22(3), pp.173-182.

Dabiri, M., 2013. Environmental pollution (air-
water-soil-sound), Etihad  Publication.
Tehran. 399 p.

Di Giulio, R.T. and Hinton, D.E., 2008. The
toxicology of fishes. Crc Press.

Esmaili Sari, A., 2002. Pollutants, health and
standards in the environment. Nagsh Mehr
Publishing, Tehran. 767 p.

Fent, K. and Hunn, J., 1996. Cytotoxicity of
organic environmental chemicals to fish
liver cells (PLHC-1). Marine
Environmental Research, 42(1-4), pp.377-
382.

Fent, K., 2001. Fish cell lines as versatile tools
in ecotoxicology: assessment of
cytotoxicity, cytochrome P4501A induction
potential and estrogenic activity of
chemicals and environmental
samples. Toxicology in  vitro, 15(4-5),
pp.477-488.

Fernandes, C., Fontainhas-Fernandes, A,
Rocha, E. and Salgado, M.A., 2008.
Monitoring pollution in Esmoriz—Paramos

\rd

S5 (5 B 0313 CulS' (61 Jghur (S 55l98 po Ol pdS (o 2

lagoon, Portugal: Liver histological and
biochemical effects in Liza
saliens. Environmental Monitoring and
Assessment, 145, pp.315-322.

Forth, W., Henschler, D., Rummel, W. and
Starke, K., 2001. Allgemeine und spezielle
Pharmakologie und  Toxikologie. Aufl.
Minchen: Urban und Fischer.

Genten, F., Terwinghe, E. and Danguy, A.,
2009. Atlas of fish histology. Science
publisher, 92-98, 215p.

Gernhofer, M., Pawert, M., Schramm, M.,
Mdaller, E. and Triebskorn, R., 2001.
Ultrastructural biomarkers as tools to
characterize the health status of fish in
contaminated streams. Journal of Aquatic
Ecosystem Stress and Recovery, 8, pp.241-
260.

Health, A. G., 1995. Water Pollution and Fish
Physiology, seconded. CRC  Lewis
Publishers, Boca Ratonal, pp.125-140.

Hellawell, J. M., 1986. Biological indicators of
freshwater pollution and environmental
stressors on fisheshes. Elsevier Applied
Science Publishers, 8, pp.51-66.

Hinton, D. E. and Lauren, D. J., 1990.
Integrative histopathological approaches to
detecting effects of environmental stressors
on fishes. In: Adams, S. M. (Ed.),
Biological Indicators of Stress in Fish:
American  Fisheries ~ Symposium 8.
American Fisheries Society, Bethesda,
Maryland, 51-66.

Kemnitzer, W., Drewe, J., Jiang, S., Zhang, H.,
Zhao, J. and Crogan- Grundy, C., 2007.
Discovery of 4-Aryl-4 H-chromenes as a
New Series of Apoptosis Inducers Using a
Cell- and Caspase- Based High-
Throughput Screening Assay. 3. Structure-
Activity Relationships of Fused Rings at
the 7. 8- Positions. Jurnal of Medical
Chemistry, 50 (12), pp.2858-64.

Landis, W.G., Sofield, R.M. and Yu, M.H.,
2017. Introduction to  environmental
toxicology: molecular substructures to
ecological landscapes. CRC Press.

Laville, N., Ait-Aissa, S., Gomez, E., Casellas,
C. and Porcher, J.M., 2004. Effects of
human pharmaceuticals on cytotoxicity,
EROD activity and ROS production in fish
hepatocytes. Toxicology, 196(1-2), pp.41-
55.

Law, J.M., 2003. Issues related to the use of
fish models in toxicologic pathology:
session introduction. Toxicologic
pathology, 31(1_suppl), pp.49-52.

Li, H. and Zhang, S., 2002. In vitro
cytotoxicity of the organophosphorus
insecticide methylparathion to FG-9307,

1F) Ll (90 0 )louds (050 9 Comns 0590 dwu”’rﬁy
e N



the gill cell line of flounder (Paralichthys
olivaceus). Cell Biology and
Toxicology, 18, pp.235-241.

Momeni, H. R., Soliemani Mehranjani, M.,
Abnosi, M. H. and Nasimi, P., 2010.
Evaluation of viability in adult mouse
spinal cord slices by MTT. Iranian Journal
of biology, 23(2), pp. 267-274. (In Persian)

Mosmann, T., 1983. Rapid colorimetric assay
for cellular growth and survival application
to proliferation and cytotoxicity assays.
Journal of Immunolgiae Methods, 63.
pp.55-65.

Ogundiran, M.A., Fawole, 0.0., Adewoye,
S.0. and Ayandiran, T.A., 2010.
Toxicological impact of detergent effluent
on juvenile of African Catfish (Clarias
gariepinus)(Buchell, 1822). Agriculture
and  biology journal of  North
America, 1(3), pp.330-342.

Oliveira, M., Pacheco, M. and Santos, M.A.,
2008. Organ specific antioxidant responses
in golden grey mullet (Liza aurata)
following a short-term exposure to
phenanthrene. Science  of the  Total
Environment, 396(1), pp.70-78.

Parameswaran, V., Ishaqg Ahmed, V.P., Shukla,
R., Bhonde, R.R. and Sahul Hameed, A.S.,
2007. Development and characterization of
two new cell lines from milkfish (Chanos
chanos) and grouper  (Epinephelus
coioides) for virus isolation. Marine
Biotechnology, 9, pp.281-291.

Reynaud, S. and Deschaux, P., 2006. The
effects of polycyclic aromatic
hydrocarbons on the immune system of
fish: a review. Aquatic toxicology, 77(2),
pp.229-238.

Roesijadi, G. and Robinson, W. E., 1994.
Metal regulation in aquatic animals:
mechanism of uptake, accumulation and
release. In: Baykan, U., Atli, G. and Canli,
M., 2007. The effects of temperature and
metal exposures on the profiles of
metallothionein-like proteins in
Oreochromis  niloticus.  Environmental
Toxicology and Pharamacology, 23, pp.33-
38.

Romijn, J.C., Verkoelen, C.F. and Schroeder,
F.H., 1988. Application of the MTT assay
to human prostate cancer cell lines in vitro:
establishment of test conditions and
assessment of hormone-stimulated growth
and drug-induced cytostatic and cytotoxic
effects. The prostate, 12(1), pp.99-110.

Roy, S., Chattoraj, A. and Bhattacharya, S.,
2006. Arsenic-induced changes in optic
tectal histoarchitecture and
acetylcholinesterase—acetylcholine  profile

Yv

SMS (0w 831> S (g Jokuw (S 59l98 po Ol kS oy 0

in Channa punctatus: amelioration by
selenium. Comparative Biochemistry and
Physiology Part C: Toxicology &
Pharmacology, 144(1), pp.16-24.

Rohn, M., Tenhagen, B.A. and Hofmann, W.,
2004. Survival of dairy cows after surgery
to correct abomasal displacement: 1.
Clinical and laboratory parameters and
overall survival. Journal of Veterinary
Medicine Series A, 51(6), pp.294-299.

Schirmer, K., Dixon, D.G., Greenberg, B.M.
and Bols, N.C., 1998. Ability of 16 priority
PAHs to be directly cytotoxic to a cell line
from the rainbow trout
gill. Toxicology, 127(1-3), pp.129-141.

Sikkema, J., de Bont, J.A. and Poolman, B.,
1994. Interactions of cyclic hydrocarbons
with biological membranes. Journal of
biological Chemistry, 269(11), pp.8022-
8028.

Stentiford, G.D., Longshaw, M., Lyons, B.P.,
Jones, G., Green, M. and Feist, S.W., 2003.
Histopathological biomarkers in estuarine
fish species for the assessment of biological
effects of contaminants. Marine
Environmental Research, 55(2), pp.137-
159.

Suresh, N., 2009. Effect of cadmium chloride
on liver, spleen and kidney melano
macrophage centres in Tilapia
mossambica. Journal of environmental
biology, 30(4), pp.505-508.

Taju, G., Majeed, S.A., Nambi, K.S.N.,
Farook, M.A., Vimal, S. and Hameed, A.S.,
2014. In vitro cytotoxic, genotoxic and
oxidative stress of cypermethrin on five
fish cell lines. Pesticide Biochemistry and
Physiology, 113, pp.15-24.

Taju, G., Majeed, S.A., Nambi, K.S.N. and
Hameed, A.S., 2014. In vitro assay for the
toxicity of silver nanoparticles using heart
and gill cell lines of Catla catla and gill cell
line of Labeo rohita. Comparative
Biochemistry and Physiology Part C:
Toxicology & Pharmacology, 161, pp.41-
52.

Thophon, S., Kruatrachue, M., Upatham, E.S.,
Pokethitiyook, P., Sahaphong, S. and
Jaritkhuan, S., 2003. Histopathological
alterations of white seabass, Lates
calcarifer, in acute and subchronic
cadmium exposure. Environmental
pollution, 121(3), pp.307-320.

Van Dyk, J.C., Pieterse, G.M. and Van Vuren,
J.H.J., 2007. Histological changes in the
liver of Oreochromis  mossambicus
(Cichlidae) after exposure to cadmium and
zinc. Ecotoxicology and environmental
safety, 66(3), pp.432-440.

1F) Ll (90 0 )louds (050 9 Comns 0590 dwu”’rﬁy
e N



ORed 9 inld 55 (1S5

Weber, L.P. and Janz, D.M., 2001. Effect of B-
naphthoflavone and dimethylbenz [a]
anthracene on apoptosis and HSP70
expression in juvenile channel catfish
(Ictalurus punctatus) ovary. Aquatic
Toxicology, 54(1-2), pp.39-50.

Velma, V. and Tchounwou, P.B., 2010.
Chromium-induced biochemical, genotoxic
and histopathologic effects in liver and
kidney of goldfish, Carassius
auratus. Mutation Research/Genetic
Toxicology and Environmental
Mutagenesis, 698(1-2), pp.43-51.

Wen, C.M., Lee, C.W., Wang, C.S., Cheng,
Y.H. and Huang, H.Y., 2008. Development
of two cell lines from Epinephelus coioides
brain tissue for characterization of
betanodavirus and megalocytivirus
infectivity and
propagation. Aquaculture, 278(1-4), pp.14-
21.

Zhou, B., Liu, C., Wang, J., Lam, P.K. and
Wu, R.S., 2006. Primary cultured cells as
sensitive in vitro model for assessment of
toxicants-comparison to hepatocytes and
gill epithelia. Aquatic toxicology, 80(2),
pp.109-118.

YA

S5 (5 B 0313 CulS' (61 Jghur (S 55l98 po Ol pdS (o 2

1F) Ll (90 0 )louds (050 9 Comns 0590 UL)U!’J()".V
e N



Journal of Marine Science and Technology

Summer 2022, Vol. 21, No.2, pp. 29-39.

>
Available Online: http://jmst.kmsu.ac.ir % -
Oriainal Article e

Khorramshahr University
of Marine Science and Technology ———

Study of Morphological Changes in Liver Primary Cell Culture
Exposed to Benzo[a]pyrene in Grouper Fish, Epinephelus coioides

NeginDerakhshesh *, Abdol Ali Movahedinia 2, Negin Salamat 2, Mahmoud

Hashemitabar®, Vahid Bayati 3

1. Department of Marine Biology, Faculty of Marine and Oceanic Science, Khorramshahr University
of Marine Science and Technology, Khorramshahr, Iran.

2. Department of Marine Biology, Faculty of Marine and Environmental Sciences, University of
Mazandaran, Babolsar, Iran.

3. Department of Anatomical Sciences, Cellular and Molecular Research Center, Ahvaz Jundishapur
University of Medical Sciences, Ahvaz, Iran.

*Corresponding Author E-mail: negin.biology@gmail.com

Received: 11 December 2015 Revise Date: 18 December 2015 Accepted: 16 April 2016

DOI: 10.22113/JMST.0621.151304

Abstract

The liver is one of the most important organs of animals that know as a detoxifying and
filtering toxin in the body and the most studies was used the target organ. In peresent study,
hepatocytes were isolated from 8 immature grouper fish (equal to the number of male and
female). Then, anesthetized fish and the head was separated from the body. The fish wiped
with 70% etanol alchol. The liver was removed was cuted with scissors. Finally, the cells
digested by collagen type 4. Then, the cells incubated in 30°C and 20% FBS+ITS during two
weeks. The doses of pollutant (100 pM, 2*100 pM, 3*100 pM) added to samples, then were
studied in 0, 6, 12 and 24 time. The morphological analysis exhibited that the cell death
incubated by B[a]P polluted by concentration of 100 pm results in 50% of apoptosis cell
death. Our finding from this study showed that using lower dosage of B[a]P during 24h
treatment period cause inhibition of proliferation in time and dose dependent manner and
higher doasage cause lysis and necrosis.

Keywords: grouper fish( Epinephelus coioides), cytotoxicity, hepatocyte cells, Benzo[a]pyrene.
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