IR W‘\V«Y b‘;—.‘-ju ‘Y A)Msv 093

SBCSL 53 Fo) gl Bg ) g (i 3okt g GG § by & k39 Ji Juigd pili

(Acipenser persicus) 3y Blowl dhas g T (Jod S
id‘.}t—& S et Jrnljjau duee ;ngl-,\S (W-RR P L‘dnﬂ\:—:-é}. oy

Ol o roe S5 o8003 ¢ gl ss ke 0dSls (i 03,8 (5 555 gl 25l )
O el g e opde Sy 5 o2 (sl plpa.)&.i.}\: D oy S olzud =Y
Ol D8 e e o ol a3 ke 00K ¢ J 580 g0 S5 058 e =1
Ol ey Olesls dgd (sl Slaale Ll - Sl 2] st~

WAYVY WANAVYY dls

E-mail: kalbassi_m@modares.ac.ir ¢+ \YY1YOY) +) 40 allie J ghenn odin 8 38

oA

oS Sl 53 YN sl U s ooty SWa03 Ol 3 Jos sl 4 oole 3G
Ll o (515 G5 §) g b s Uz 5 Sla) ale o6 a5 il b
e el By Jabe esle 1 e Yo nalpd 1 W e S e 008 s p S e Ve
RNA (e =8 5 oo d =8 ool et Olsoas o i) (ale 035 0SS 52
osba il o () RTPCR (2815 s Jsd5 CDNA & 5 2l s aalllas 550 (slazily
Y e 55 05 bl o Ol S 3 3 S sfskns 5 ol 0L s A plol ST
035 Ol Al 55 Jaesl ol W Osa)5m 5 J3 o8 5 me 53 Jlmb 3L 5 S e dle
05 &l s e s il b glacil s dshu s 05 6l S el I 3 opl o
23 55 05 Oy Olpee i sdalie Sy & S abidae 5 il ol 53T I shU s
S VAO /Y0 US55 b g slad 55 5 VA0 HY/EA US55 sl mally Oseysa b e
IS0 gl e sm 0 S e 0 B L e (gl AS 5o TN e 5hU 55 05 Olo Ol e
Jlombs 53 ¥ T sbU 55 05 Ol Ol 8350 FAVE/YO US 53 [ Lig sl s> 5 4/3A%Y/0)
SLa03 Ol Ul gmn Sl iy 3 g S 4w Ll gl (p<rr0) sy e/TO /Y
) 05 ey Gl LS Ulgea 05 ol 5 U5 e (b 5 AS slail s anlllas 5550
S8 eslinal 2 gy Sl ale WU 55 S5 rudacd sl ge gl S0

Sl Al (5 Ol 5 Lo d s U sl s 0851y AJS




\“’QY bl:...‘..al.? ‘Y e)w GY e)‘,:

el 058 5 psle

Jols oo, Shas (Lo, S (55 51 ontis 2 SIS i
oSl 53 45 358 e Ll S S 5 Ly
Silverstand and Haux, 1995; ) 5,1 i& J53se
Sl 5 4 039 sl 9,500 31 .(Kwon et al., 2001
s G LS Ol pean Tl Ui o3skus
w5l ladame 53 S35 plad 5 S5s el DS 5
BT RUSNG PR N P NLI W OGN S W7 IS
= HLL 5 o5 Js asds eis esle 5l g
el e st by o slad s b oS s
Harries et JcS o jow 1, La Sy s sl (b5 o0
.(al.1997; Hiramatsu et al., 2002; Sumpter, 1998)
s slss o 8 s sses SIS 4 s L
b 3 e (lalay sl b SUT 51 S O pey
Ol =305 0 ol 5 (Mortazavi et al., 2011)
e ol o A5 fsh s ax p Of 3B Jlen!
el I G ol s Sl et
(G5 et S 5 Ul b L5 sl it
Laol ik 5 dlowb 5 akiae il as ol slaell
Y sl U3 5 gsdns slads 0l Olsmae 2
2 g s il adedle s LIS Ol e

Sl o slos okl Al

L by, 5ol se

Sl 24 5o

) Ol Olalenl 3 Dslins Jlas 4w Goad (53
O Slsls gl Sl S e 52 sl 5 b ey
£ L5 Y0r Al s s sk iy 4 ol
baslog L plasl ST (5 80 00+ SSIE 3 o S
G=oF Pl e Jms =) il el oole S S

A Y O U esle Ol ey (onedelal 2,

VRV
oSl U lacsass e s SJs8 As, b
g e xS 05558 Ol & &S Wi o abll sy
S o elis LSS 5, SIS L LY Sy
Bork and Sander, ) . ls el sy U3 slageis
.b)‘écuj))wﬂl%&)li Uy slagms s, (1992
2 Laiptism ol b el Gy oy Sl s
(Dean ) A=S o Jas p el Sl Ol gty O1kny
Bl g 55 L ;51 .2004; Hoodbhoy and Dean 2004
Ui ol sdd 2155 Olale 53 05 cnl Sl g5 i
(Oryzias latipes) Slae ale 55 5L ol Yo e 5
o= (1480 OlHLSes s Murata) coul olld Ll
Chang) Jsexe ;58 daz 3l Olale 31 (ol 55 55 2
s Hyllner) 0S-S5, (VI35 (0447 ol Laa
Acipenser ) .o s gl ol 5 (Yoo OLSKen

. .
< (sinensis

5 Chung-ju) < W e S ol
S AS astie e ol el 53 (V) Ol
aS b e p Bl A LI Y sy Uss odl 5l 5
L5 3L oS Sl Ol 4 5 A4S I 6T W 5 oL
el Kos glacil

2 e S5 S shd 25 (VIR) 55k
Al g oys )l.l_fv_i? Ollse g 53 a8 sl osle O,y 55l
05 2l el B Sas 0355 (6,8 IS
Lo W5 4 el 5o (Sas 035 i e0le iy
LS s Oheess JoSdss a5l el s Il 2l
Hiramatsu and Hara, 1996; Silverstand ) > 5. & A
.(and Haux ,1995; Wallace, 1985

03 L L) i Sl IS o5k
oS PSS 5 (05 ls s S e BYOr S e
S5y Sy Sl e SIS s L eds el



O, Ken 5 (e

I A CPRPLTCY 2 WS VP S T BB

25 st ods 2l S RNA 5l o S5 Son Sl
4—b (Roche, Germany).s , % \w)_im s asens
(€DNA) glai, SSDNA o =S ,2 of faall ;2
R WP H L N ISP UG (I O

SoLe 5l sk s 05 sl eslind 3,5n sla S5ET
Lt ol Al 3 el Oy mRNA 4L l0
SSL pliws osled U (Acipenser transmontanus)
U Acanthogobius  flaviamanus L. (U00455) S5
Al (AB088473) 5 SSL ol s ojlei
S—b pba—ws oylei Ly Pimephales  promelas
Cyprinus )‘_;)_A.u =S ol ‘(AF130354)L5_35
ol (AF414432) 05 SSL olaws okl L (carpio
=5 SOb sl osles b (Danio rerio) s &, 8
5 Sk 3 Blastl sl 5 L « S (AF406784)
s b g edd asiie WO wlie glacens

LYY sk Ua3 03 (sl olinad 3550 (sla S50
Slap sl poled el deml alie Gl 5l eslizad
YT i e oAbl Tl Uy 03
FJ610233 55 L olows o5l glyls) ws > b
Mo a A ) (s HMO06797 FI610234
RS Al 5 edd 55 0T gl s 45 A el
5 s U8 Olgea 55 185 IRNA 05 5 s
15t 02line RT-PCR S5 ol s o
Lol 55 Sl bl osbed 5 eslinal 5550 sl S5LT
RCIR ISV L RS P VU

5535 33 el 61 RT-PCR Sl eslinal L adsl 281
A5 Sb Yo gla uSTs s Genius JSCLa o 5 olSaws
10K 3Ll Koo V.0 Juld SSTy cpl 12y ol
PAS a5l s S o5 (Ve s V+) ANTPS PCR

1 .
Reverse transcrlptase

G5 Jebd Ste J S T canda s oale 035 0 S LS
L WV Osmansn als 055 p S5k s p Sl 0
Ple 035 eSS o e Yol e 4 J sl 2
Voo el ol Dl -Y 5 azis s el 80,
Sigma ) 15 55 Ale 035 085S g S e
s Al 035 0SS 5 A ke ¥ ol aae(Aldrich
.(Zhang et al., 2005) aia ;> seesphl
s 3l o el 5 s Ghe s 0 WG F
1 G F 3l ey el VY 5 A bl ale 038
sla i basl gl o dlsb 5 il wlze S <ot

LA LS)L'wj:."': C{Lﬂ qu:.:,);j«:,;l;f L;))Q}A

RNA b5 5 g Aol
S szl Sl S e Ve 350 I RNA £ s
ol Hlad Glads gai abuae 5 b (il (S ol
(Roche, Germany) .S & RNA gl oS dse
Pl s ok S sl s glsii Sl g 3Ll
Gk Jl e ad A a0 (555 oS sdS 3
03 A el S1ss s Dy Roche .5 Jeall, 523
U b e, J5 a0 RNA (gl slis 53, 3L Ll
o S olSis L s 8358 edzi RNA oS
S pal Ak o e SU YV e b 5 O a8
L =815 .ol DNA G- gl DNase o 51 551~
Jod) Gl ps edd >1b la sl 5l eslanal
Jloil L5 dis el 1,5 ods =l szl RNA (55, ()

255 JSDNA L Ss
sl—205 4! — Conventional-RT-PCR S/,
58T 5 a5 oozt 3 T Iy Uss 5 ois st

MJ.)*



\“’QY bl:...‘..al.? ‘Y e)w GY e)‘,:

el 058 5 psle

Cble L ol s s San 5 poites sla ST
Premix Ex Syber L s lsws .0 eslizal Ve Sl +/Y0
ulol 5 4 Rox reference dye ) +pl Ol 5 4 Green
S VO e LS il ke T ile 51/0
e J S G 93 STy G 2 Gl A el
3l s fLAS Jols as Jol e J xS =) il esls Ll B
Jols S s ke JxS Y ol S50 0 VL
5L €DNA > o b gy el s ¢! A< RNA
DNA S350 Jla=| obsy gl d 28 cpl 5 ool
ABI Biosystem 7500 olSws 55 (2iSly . conl o g}

A el

Sl o 5 452
slao,ss wbod o Real-time PCR 55 4 25 )3
i3l 3 e sl sad Sl sdal ey (CHL L]
(ot IS 5 Jos b a8 18 (2 me 5o slasled)
o3lanl by 5 (BL L o 5i55) e J 28 ladisai L
s J S 05 e SBua 0 Lo AACHS 5 53 )
A tlone (V) J g3 ) aslinad L (o 50)
(Muller et al.,2002)()) R=Y"4

o3lizl VA a5 SPSS el 51 (g lel Slelme (gl
St Opel S s aeb besls 0 A2
oaeiS (Gl ey d> e js a4l eslinud Kruskal Wallis
Mann- Oge3l 5l andlas 3y5 glaos 5 M
e sl £,.Sks IS 4 b A slin] Whitney
Ll sl 0303 QLESEM) (KL

Taq (adsSor o dye 55 Vol L) L S5ET 5
L) s S Y0 Jlde a3, . LDNA
s Ko 0 VO (Y 5e s 04) MgClyo(Sunit/pl = Lls
d> o 3 ol antle glans, SSDNA I 2y S v00
STl Al slaYe = A Okl olg s s )3
53 (pl ESS gl eslind 3) 50 (S0l aal g 058
a5l ;S (Bl a3 80) 4l (giluand el Jold O
ad> e Jols Sl IS YO (aids 0 u
(el ¥ 5,8 Sl a5 4 glas) (g3lwand ol
05l V0 oL 8 sl s N les) Glodl - e
05 ) 4l Y d8s IRNA L=l J 28 5 sk
s VY sles) oS ado o5 (R sl U
el S a0 VL 5 (BT ol S sl
g (aids 0 5 F sl ax 3 VY (sles)
IS 05 555 03503l lp e ey S5
#Les §lp RT-PCR S| il Coms gl 515
Ll 5o s el andlles 5)50 glacsl glad ol
S 2SN s ,n Y U5 6, PCR (2aSTy oY 5 ams
5> slize slaplil gy odal sy Y gz
22 Al sy 5 d e J5 s, PCR ST

S ) 3 L

(Real time PCR) PCR S S|y
Lol alie 5 ks s05 Ol Olje sz S5
53 Laas sas . oslanal Real-time PCR oS 255 5
SRSty al e s gslueeslel glals A1 glacl
53 .o eslial Syber Green ol b KO, g5k
cDNA Ll oS s Sis wlsl L3 sl [2S1y a
i 58 ) W eDNA cxtlu als o 5l ol

Gy Sl Sl 5 5T 3L gy 03 4 S



Slsleg A4S 53 355kt 5 05 edd iS5 asdes LAY IS
€051 X w3y b s bl cod 5 Vi) e J 28
gﬂfﬁwd‘}\;ﬁ!ﬂbjfw\wdjﬁjwr});ﬁ.ﬂb)

03 AS 53V s Uy 05 edd 380 aabad Lo =Y JSG
FoJes Lol o 5 (V) e J 28 glajlas

() casy)

o) o odsdny 05 Ol o) S8 Jo g o3l 50

s o itsT b il 3 ¥ L sy
S 515 L T sk Uy 03 RTPCR sl ol
e 0l s e Ol sl Jlmb 3l s 05 ol
J_i.auibfl.bl 0505 sl Ao Y U5 s edalin

Gl Y s U3 05 Ol i o> bz 5 2]

I A CPRPLTCY 2 WS VP S T BB

RT-PCR 815 sl sl b sla el \ J g

_ IR %4 },‘.‘S.‘i c)'|.\3|
o5 ol JIg s el el
o 2088 05 S5 mlne s, e 5t
AsZP3.1- |CTCACCCTGGCTC
RTF GGTTCTC 192b
AsZP3.1- |AGCTGACCGATAC P
RTR CGAACAG
GCACCAGCTCACT
Vig-F CCATTCAA Abp
Vitg-R CCTCCAAAACAA
GCTTCTGCC
18s tRNA CTTTCGAGGCCCT
(internal GTAATTG Yrbp
control) ACCGCGGCTGCTG|
GCACCAG
@ s

Uss 5 omsskas 05 0l oy J5 Jos esbe 30
oS 3L o Y o gl

Obis e5sdu s 05 RT-PCR sty 5l Jol> CL’
AS s by Sl ale Wb 458 gl 05 ol &S sls
slaelll slm 55 ol 5 (=) J8) 50 oy
Ols (o =) JK3) Ais edali adlze 5 Jlb (ain]
Lol sles 5 Cote J 28 ladipes 53 (iishus OF
Ok i B o e SHkS n e St Ve B
RT- 2oSly Como oS 3bs 0L bt e . ala
oles 53 d=ls J S 05 1,5 «l Aol 5,5 PCR
Liss 05 (Y JK8) ol o Ol IS0 G & Lol
Lol ot slaaigas s AS 3l o VY us ol
Ol bls b Jish 5 e J 28 Olseas 050558
05 55 05) e IS e 5o Sl s Ul oo
S 0L (sl o Lo VWV Ogapm s



W’ﬂ\’ &\:.,.3\5 ‘Y GJM c“ GJJ)

Al 058 5 pshe

23N gy U5 05948 55 i5slus 05 (S Ol
Jlnby us
05 Ol Olye cbmplal 55 05 53 Ol Ol e 4l b
p S 0 B L 5 me 3 slasles 55 S5 skns
53 5 8/80 EYEA L S 53 sl malles W Ose 5
Al O 035 ¢SS 2 8 o p S e Ve e
05 Ol Ol ((P<r 0 0) 355Y/A0 /Y0 1 5 AS 5
0 s b o me 53 sled sl A4S 5o W) Ty Uy
HY/0) ol S 3 gl e W Ogasm 0 S e
033 eSS o I o5 e S Vor Dledd 2 5 4/4A
05 0L Ole 50 YPVE TS Ll 0S5 ale O
e 350 /Y0 /YN Ll b 3 T sl U
e

05 Ol Ol s (655 andllas sl 5l G
Jte Ll 51 ot 5 1) sl Uy s oishas
S rmlad Lol e S pslme s dlae 5 Jlb (i
o Sl alenls s

SN 5L ol 5l S Sl alenls
Sl Al ) pb3 Bds g sbse 5 ol b
22l ol LSl g a5 Lol sl -
Los (Sogll s @ a5 o118 0 s SV a3
el 5555 Al e W5 e 535 0T LG
s Lukyanenko «(Y44V) ol ,L_Sa» 5 Khodoreskaya
cl (Y444) o ,LSa 5 Ivanov 5 (1444) ol
o sbios ol Ol glacaar oS Ws S
5 oS Gl SEalS sl iy il clsa,
el 4Bl 2alS lend saiSes T Jolge 51 2

ol ale 5 (Y)Y) O, 5 Chuang-Ju

S dly 548 s S b Acipenser sienensis oo

Jos Shapalacs osle 5 Oseysm Lol jlas slad yol
el 55 mmen (P I2) ol salie LU
Ol o 51 SLSS cakS s 8 05 basles
il o slacily 3 5k s 05 Ol ol 03l

S edalise vjlﬂl UALWU de

&l 18 TRNA 05 Jotls Ju8 5l ek iS5 anked - ¥ K3

St sad pys 33 idy RT-PCR 281y Coms 05 5 S

Jeis Lol e ladised aoety 5 el sy 5 e JiS
el e J S gladigal otin 5 o Bd sy 5 b

S sbos Jlmb 53 ¥ sl By 05 ok 255 anad ¥ |0
S akad 07 ) i, e b oS Lol Cow sy e J 1S
)b-\}igY ;ﬂéb)}dl’ulﬁ&l{)br.\ \J:m}l.i L}) Oja.)w'?

Wl 0] ST (glanlad mn S ol il L



O, Ken 5 (e

I A CPRPLTCY 2 WS VP S T BB

ujjﬁbgjjlqjojotg«s@mﬁggs@u

SOt 5 Soa ) Jalse Doslme 53 VY s
U [ U G WP FECIUPN P WG] JUVES S APPSO
JesSt Jo Ko S5 et sl e ol en 4 i LS50 eoe
sla jl s Mortazavi et al., 2011) 5 sy s )5 |
AU 5 osisdns 15 5 S5speled dlpe K55
Sl L S ge s 0Ll e )5 e S0
b2 e (Slnl b £55 o sata i sl
W5 093 5205 55 ) AS e eslr el slge
P aSoal g g byl et S8 Al L
s DL 5 Sl bl e o 2 STL sl g
Losle Cwdlw Al 5 o ol soms, (S5 Auland
LA o 1 el gla b 5 a3l 13 platdicou
Coda Olwsl G 3 a4 dis G b 5L 5 duS e
Sl 280 sl soonl S asll e bl 4 1 Ol
Sisiad Jal e 608 56 KK 5Geme S
slads Oly Bl5S 4 e L Sl sl b s
Olanl 53 505 slacail s Ik Uss 5 ooiiskus
o8 de b0y Ol Lbsn obsy aslal e dle (il
5553 3 osline glaOles 53 Olo Oljee gl il s s
LS e e U osd bl e s s SGlsr
sl BOSs sl esle il 2 Ll oS s
GBS B G e 53 0las e bl s 5 A4S

.;;jfuase..i.n)}ﬁ- by Ll bjfwl Sl

‘_;;‘3)45‘} S...o"'“
St bl Olable s 5 2SS e Sy e
U] Silmpal 5 o oS Jdsay S Olesls

Ob e 5 Lajled Ol 5o 03— ol 5L 5550

Olale L 5 Jb S Oz glacsl s ZP3 O
Yo ¥ dly s Jo ol Ol lls el gs Al
Juo b o7 o VL o 53 5 Oldess il s g
Soyglome 5y a8 sl Ol Lol addllae ool 0L (lyls
4SS Sl e W el Uy Ol (S5m0l Julpe
N | CH CHE PR IR I P
05 ol o 4 05 cnl 88 355 Oy 5058 W1 o 5ol
AL (555 Ol ssay Ll andllas ol 53 sk s
sWang 5,5 5l 5 x5 3550 o st Gl 5> et
it Ol Olgee o b (Yer0 5 Voee) OIS
o Ol o3y, sl 5 (Danio rerio) S48 b ds o
A0 AS s skt 0 Ol & Ly o ol
sl 03 5 L33 0 o3Il 4 ey CBL s 5 Ly 40
Glaas S 53 edd S3ojle pedle opidsln s 05 0L
el ol ks oa bl g1 ale ST Je SO
Al O3 Sl o so L s (Y++A) Rge 5 Arukwe
slac bl ;s (Salmo salar) bl .53l
85 i oS Ky i ol a5 S osli
o s cdale a o151 ale s BLsly Uas 5 ik
Sl ‘.5_<:_-I ole ol L ale O3y o me 53 Dl
Sy oS50 03 AS pedle 05 53 (ol Ol oo
RGSUOH IP W S P s
oS S, éYU}_B 53 laales s
Jesl 5o 3 PR ¢ f.,b“ L (Oncorhynchus mykiss)
osls QL& wsline glacLle | zeranenol  Jre S35 2l
5 oisns 05 PSR 553 Oy 4 ke e3le opl 4SS
Oe—ames (Arukwe et al., 2002) ol ods BLsI, Uy
53 (Yee) 0 LShas Celius (5 9w 51 505 (glaalls
Sl SFE S LS Blsly Uys o sls 0l 655 pen



\“’QY bl:...‘..al.? ‘Y e)w GY e)‘,:

el 058 5 psle

Dean, J. 2004. Reassessing the molecular biology of
sperm—egg recognition with mouse genetics.
Bioessays, 26: 29-38.

Harries, J. E., Shehan, D. D., Jobling, S., et al.,
1997. Estrogenic activity in five United Kingdom
Rivers detected by measurementof vitellogenesis in
caged male trout. Environmental Toxicology and
Chemistry, 16, 534-542.

Hiramatsu, N., Hara, A., 1996. A relationship
between vitellogenin and its related egg yolk
proteins in Sakhalin taimen (Hucho perryi).
Comparative Biochemistry and Physiology, 115A,
243-251.

Hiramatsu, N., Hiramatsu, K., Hirano, K., 2002.
Vitellogenin-derived yolk proteins in a hybrid
sturgeon, bester (Huso Huso x Acipenser ruthenus):
identification, characterization and course of
proteolysis during embryogenesis. Comparative
Biochemistry and Physiology. 131, 429-441.
Hoodbhoy, T., Dean, J. 2004. Insights into the
molecular basis of sperm—egg recognition in
mammals. Reproduction, 127: 417-422.

Hyllner, S.J., Westerlund, L., Olsson, P.E.,
Schopen, A. 2001. Cloning of rainbow trout egg
envelope proteins: members of a unique group of
structural proteins. Biology of Reproduction, 64,
3:805-11.

Ivanov, V. P., Vlasenko, A. D., Khodorevskaya,
R. P., Raspopov, V. M., 1999. Contemporary status
of Caspian sturgeon (Acipenseridae) stock and its
conservation. Journal of Applied Ichthyology,
15,103-105.

Khodorevskaya, R. P., Dovgopol, G. F,,
Zhuravleva, O. L., Vlasenko, A. D., 1997. Present
status of commercial stocks of sturgeons in the
Caspian Sea basin. Environmental Biology of Fish,
48, 209-219. 4: 805-811.

Lukyanenko, V. 1., Vasilev, A. S., Lukyanenko,
V. V,, Khabarov, M. V., 1999. On the increasing
threat of extermination of the unique Caspian
sturgeon populations and the urgent measures
required to save them. Journal  of Applied
Ichthyology, 15, 99-102.

Kwon, J.Y., Parat, F., Randal, C and Tyler, C.R.
2001. Molecular characterization of putative yolk
processing enzymes and their expression during
oogenesis and embryogenesis in rainbow trout
(Oncorhynchus mykiss). Biology of Reproduction, 65:
1701-1709.

Mortazavi, S., Riyahi Bakhtiari, A., Esmaili Sari,
A., Bahramifar, N., F Rahbarizade, F., 2012.
Phenolic endocrine disrupting chemicals (EDCs) in
Anzali. Wetland, Iran: Elevated concentrations of 4-

eK_M.:/ 250s g “)rjj& e.,\g.....::"l) &:bj eK&iLﬂjT é)KAA

.;;jfdaé)l}f.d\?muﬂ),\nﬁ,.ﬁj

&lia
Arukwe, A., Kullman, S.W., Berg, K., Goksoyr,
A., Hinton, D.E. 2002. Molecular cloning of
rainbow trout (Oncorhynchus mykiss) eggshell zona
radiata protein complementary DNA: mRNA
expression inl7b-estradiol- and nonylphenol-treated
fish. Comparative Biochemistry and Physiology Part
B, 132: 315-326.
Arukwe, A., Rge, K. 2008. Molecular and cellular
detection of expression of vitellogenin and zona
radiata protein in liver and skin of juvenile salmon
(Salmo salar) exposed to nonylphenol, Cell tissue
research, 331: 701-712.
Bork, P., Sander, C. 1992. A large domain
common to sperm receptors (Zp2 and Zp3) and
TGF-beta type III receptor. FEBS Letters, 300: 237-
240.
Chang, Y. S., Wang, S. C, Tsao, C. C, Huang, F.
1996. Molecular cloning, structural analysis, and
expression of carp ZP3 gene. Molecular
Reproduction and Development, 44: 295-304.
Chuang-Ju, L., Qi-We, W,, Xi-Hua, C., Li, Z.,
Hong, C., Fang, G., Jian-Fang, G. 2011. Molecular
characterization and expression pattern of three zona
pellucida 3 genes in the Chinese sturgeon, Acipenser
sinensis, Fish Physiology and Biochemistry, 37:
471-484.
Christiansen, L. B., Pedersen, K. L., Korsgaard,
B., Bjerregaard, P. 1998. Estrogenicity of
Xenobiotics in Rainbow Trout (Oncorhynchus
mykiss) using in vivo Synthesis of Vitellogenin as a
Biomarker. Marine Environmental Research, 46:
137-140.
Celius, T., Haugen, T. B., Grotmol, T., Walther,
B. T. 1999. A sensitive zonagenetic assay for rapid
in vitro assessment of estrogenicpotency of
xenobiotics and mycotoxins, Environmental Health
Perspectives, 107; 63-68.
Colborn, T., Saal, F. S., A. M. Soto, A.M. 1993.
Developmental effects of endocrine disrupting
chemicals in wildlife and humans, Environmental
Health Perspectives. 101, 378.
Damstra, T., Page, S.W. and Herrman, J.L. 2002.
Meredith T: Persistent organic pollutants: potential
health effects, Journal of Epidemiol Community
Health, 56: 824-825.



O, Ken 5 (e

Sumpter, J. P. 1998. Xenoendocrine disrupters-
environmental impacts. Toxicology Letter, 102-
103: 337-342.

Wallace, R. A., 1985. Vitellogenesis and oocyte
growth in nonmamalian vertebrate. In: Browder,
L.W. (Ed.), Developmental Biology 1. Plenum
Press, New York, 127-177 pp.

Wang, H., Tan, J. T. T., Emelyanov, A., Korzh,
V., Gong, Z., 2005. Hepatic and extrahepatic
expression of vitellogenin genes in the zebrafish,
Danio rerio. Genetics, 356, 91-100.

Wang, H., Yan, T., Tan, J. T. T., Gong, Z., 2000.
A zebrafish vitellogenin gene (vg3) encodes a novel
vitellogenin without a phosvitin domain and may
represent a primitive vertebrate vitellogenin gene.
Genetics, 256, 303-310.

Zhang, Z., Hu, J., An, W., Jin, F., An, L., Tao, S.,
Chen, J. 2005. Induction of vitellogenin mRNA in
juvenile Chinese sturgeon (Acipenser sinensis Gray)
treated by 17-B estradiol and 4-nonylphenol,
Environmental Toxicology and Chemistry, 24, No. 8,
1944-1950 pp.

BN A CPRPLTG) I WK 0P STt

nonylphenol, octhylphenol and bisphenol A, Marine
Pollution Bulletin, 64, 1067.1073.

Muller, P. Y., Janovjak, H., Miserez, A.R., et al.,
2002. Processing of gene expression data generated
by quantitative real-time RT-PCR. BioTechniques,
23:2-7.

Murata, K., Sasaki, T., Yasumasu, S., Iuchi, L,
Enami, J., Yasumasu, I and Yamagami, K. 1995.
Cloning of cDNAs for the precursor protein of a low-
molecular-weight subunit of the inner layer of the egg
envelope (chorion) of the fish Oryzias latipes.
Developmental Biology,167: 9-17.

Silverst, C and Haux, C. 1995. Fatty acid
composition of vitellogenin from four Teleost
species. Journal of Camparative Physiology, 164:
593-599.

Specker, J. L., Sullivan, C. V., 1994. Vitellogenesis in
fishes: status and perspectives. In: Davey, K.G., Peter,
R. E,, Tobe, S. S. (Eds.), Perspective in Comparative
Endocrinology. National Research Council, Ottawa,
Ontario, 304-315 pp.



\“’QY bl:...‘.gl.?‘\' UMJ e)‘,: waﬂ}f"lﬁ

Comparison of nonylphenol effect on Vitellogenin and Zona pellucida3.1
genes expression changes in liver, spleen, gill and muscle tissues of Persian
sturgeon (Acipenser persicus)

Shirin Jamshidi', Mohammadreza Kalbassi’', Majid Sadeghizadeh® and Mohammadali Yazdani
Sadati’

1. Graduated Ph.D. student, Department of Fisheries, Faculty of Marine Sciences, Tarbiat Modares University, Noor, Iran
2. Professor, Department of Fisheries, Faculty of Marine Sciences, Tarbiat Modares University, Noor, Iran
3. Professor, Department of Molecular Genetics, Faculty of Sciences, Tarbiat Modares University, Tehran, Iran
4. Assistant Professor, Shahid Dadman International sturgeon fishes institute, Rasht, Iran

Received: 13.10.2012 Accepted: 03.09.2013

Corresponding author: kalbassi_m@gmail.com, 01226253101

Abstract: The effect of nonylphenol on vitellogenin and zona pellucida 3.1
expressions in the liver, spleen, gill and muscle tissues of the juvenile
Persian sturgeon were investigated. The fish were initially injected per
kilogram of their body weights with 100mg nonylphenol, Smg 17 beta
estradiol, and 2ml peanut oil carrier agent (respectively, for the main
treatment, positive and negative controls), and had the extracted RNA of
their tissues converted into cDNA. Afterwards, RT-PCR reaction for each
tissue sample was done separately. Results showed vitellogenin gene was
expressed only in the liver, but zona pellucid 3.1 gene was expressed in the
liver as well as the spleen of the fish exposed to nonylphenol and 17 beta
estradiol. No vitellogenin gene in the spleen, gill and muscle was expressed;
no gene for zona pellucida 3.1 was either observed in the gill and muscle.
The expression rate of vitellogenin gene was 9.95+2.48 for the treatment
with 17 beta estradiol and 2.85 + 0.35 with nonylphenol; the expression rate
of zona pellucida 3.1 was 9/98 + 2/51 for exposed treatment with 17 beta
estradiol and 3.37+0.35 for the treatment with nonylphenol. In conclusion,
considering the meaningful effect of nonylphenol on vitellogenin and zona
pellucid 3.1 expression in liver and spleen, it could be used for detection of
xenoestrogen biomarker in the Persian sturgeon.
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