[ Downloaded from §jimu.medilam.ac.ir on 2025-07-17 ]

[ DOI: 10.18869/acadpub.§imu.24.6.11 ]

90 3w (@D )Ladd «lga § Caunyy 2)9) el (Sib)y eole alEim3ls (iMag)) (alc alas

&5k 52 Js1 3T 9 gl (S anS gSale (531595 slosd (25
s3lo (g ygw (51 (ge (osdg 3,Sos

\ . L e \ .
6J€_J:L§jiyj~pb« A,J}“)ftﬁufwf‘uﬂ')"’ﬁme

Sl g ¢ oy s8N ogle aaSuiily el o 59,5 ()

WUN YA By fe b QLAY 22l s 3o )6

04>

2y g Sl Wlg o (SH55 wlas 5 Sl slb 093 10 (Sigstwl 4 LS 5955 45 Wl edld L ldllae sdontlo
2 JsInl g gl o ig el sSlo oolig e Sl aGdow ol 5o LBl iy (Jresdg plus 3Slos 5 (2655
oop oo Sy sl Uige 3 (JaeS JiSJgb s 5 gyl S e I el o amsly g Esb LT suiils;
23,5

PS5k p 59,50 Yo )i Sl sl oS (i) b sl 05 oy b g5 51 e O 1Y (slyy o i S0 45 9 Sso
Uhge S Jles (0 (g PSS e )S ke Yo Ve IY) sl g (L 0ig P SsSTesS e ¥ 5 ) e IV)oislin o i
oMo 4y 505 oy 5 g VoB VY (slojg) 5l gyl 52 5 (Eske ST i) ily (Sadile siog e (g S8 sl
5 gl o b o] (aoss g g5 5 00 a8 g5l e Ve ) > il

09,5 12 &) (sixe ygb 4 b (Juass (JoSIsh (ssime (Al g ug il 482 50 MBI (o9 gk sty (slb aisl
LH 5 Jgolyl slo (90y9m ggbaw jsb ad 223)5 odalio Jolpf Wl N g o/ ¥ g gl Vg oY gz Jaaliial (slo
3,8 Jiee

38es MBI L ol ot 0395 Esk 4 o b ()59 el 50lo b odlo (sla Jase (03553 )led @l fg e d2ul g Coow
@ olas gl 19y 0329 4 MU= sidgpen— ugeVligeen syl (S )3 el cle 4wl (o Slyuts (l 0,5 lhordgs
bl wgeVbged 55 ()59 i

odle (gyg (Boe fob (o5l (ol 16 lS (51 039

QU.:‘ ‘..\.q..i.d ‘ @”-"’Jj A\g..:a'..\ gr_,l.ﬁ IRCSH ‘wl;.:. Sy a_,; J";M QM‘,S‘:E:‘

Email: behnam@um.ac.ir


http://dx.doi.org/10.18869/acadpub.sjimu.24.6.11
https://sjimu.medilam.ac.ir/article-1-3102-en.html

[ Downloaded from §jimu.medilam.ac.ir on 2025-07-17 ]

[ DOI: 10.18869/acadpub.§imu.24.6.11 ]

OWEas § (Jguw) eligd (158 ... JHVIRIAIT § HRIN) Slo unSeTgTals 53198 JLawd (L))

0315 sk wer Cuwl 0ad odaliie 95 b 55
ol Gl s 4 glie Jl bl bwg Sy
A8 e g b slasl uyiwd > g el Jame
4 39)9 J o i8> Ye 90> gl (WWAY)o,S
095 298 (o odalie (i3 > (lad oy 5l
oud Jate b (19l 4 o ()79l Wiloa (15 )
dox 5l gl 4 (plus gla <L s 3 4
e R e g e ey gl il
o Wl w o) cliie 9 o9dlp; (VFNO),S
Slail oiig gl ol oo 2 Jualyal b Joidl o5l
Slail diled S o cily (Shg il lo 08,5
oy V=V i 4 Bua gl b b yeilly;
Sl Jlail bl & (Syg0 55 2l (oo Jsol il
o cpl 3l a8 Jolils sl g it Jodl 0 31a)
VOS5l o

g mesiorielpe Jolo plyie 4 LS5 ol
Syl 1l 00wl b ol g b sl 3 (590l
Bl b odle Bsigr Jrasdys » osdlns sl 0l
0ad GBI Sipsiel o 058 b Sy ol
peed & Wl edb L oldllas (VWY )Cw!
obj b bl edlps sl 5l Gl b odliyole
OBNs> 9k 9 ogsiel &2 sk g50% 2 gl
(V=YY )sil (oo 00l

ool e 0)93 S g 4 (i 090
se b S8l ) (b > o Al oo 05l
Sl by g b iyl @ ey
ol A gl ad ()l
byl o 485 dalllas giST dgng opl b (YY)l
2 @iy o 3 Jelilll 5 sl b L
ol 48,55 Cjgo 0dle i Jredder (sla o]yl
g pew Ol Lo Gais ool >l
S ool Sl suiles |y Sl g ol
b s ohess 2l JiSs8 g gl
w3 oyt 2Elef] o8
L 595 9 319

i byl dale aw sl b olle
Sy pole olSuisly Sy euStilsy ;) BALBIC
pole ouSiily bl 4y g ol gyl e

dosdo
3295 (EDCs) S gl 5 ablie Sy
S wimd o S |y iy 8l by anb il
05098 4 olas glo C8l (Gl s o (2655 5
S oo B gyl sl geyem 0hg 4 b
Seodly glio S gaze jl (Glhu 1> LS 5
Wras b So SBg b (Sady b il sl
cdly o o)fgyml 52 o tdliay g odal)] Y gans
eyl s S399308 9 (095 (VF) 9 (o
Sl Jed o yie Sl 4 i o i
Elllas g8 (N F)Bl o ol sl dasoee
Jesl » o EDC gl ob; gl b bls)l > il
el o 0 i danl odle (BNg> lords
(S9ag Slpdd gyl 432 > ST by
Cyge )kl gl (B g hess 3 Shes il
e Sl > YS! ol (F-5)cul 4,5
Sy 4 LALS et dbul cle 4 Lo & cwl
1 U] sbul ) tb Wlg e gk cpen bl
s oS S Ml gy sla cumen
s Jo ol b (0)asl geYbgen p> Jtosdss
OYMB! Dbl 3 gge s pulle 38 e
o5 03le iz 3 8525 4 b EDC buwgs JliarJss
Gl 045
b o Jyaze o Ggidln; 0FgrleSile
@ a5 Wb (o0 polisd iz cla B 5l Jols
oS o3gll lsis 4 Gl plie )3 g b
PS> Jod Jl ipsliS @Y g I gyl
s (V-A)0sd (oo ablid O plo g @ 9>
G b opb g bl lie OV game 3 lS 5 oyl
ohg & oM 2 ygl b gl Jele S lgie
o SIE1AN )l oad )5S (Jzeadgs (oM
dauly & ol Gigsl cdld 3l ogil;
Jsalyil oisayen b ol (JsSse Jlisls o5 canli
sl 4Bl 5 Jige lallas bl 0l (e
Glb 05,8 4 b EDC ol bl 5 Jols
Oisrel o s ol Slide g gl 35l
G Sllles (Vo) )its anb Spgy sl
O 1y s & Jlanl cubld gl 5 a8 Wil ool s


http://dx.doi.org/10.18869/acadpub.sjimu.24.6.11
https://sjimu.medilam.ac.ir/article-1-3102-en.html

[ Downloaded from §jimu.medilam.ac.ir on 2025-07-17 ]

[ DOI: 10.18869/acadpub.gjimu.24.6.11 ]

90 aidw! @b o)laids lga § Cunyy )93

ol 50}y egle lEkils (g} (alc Alas

4 ofly ol by Esh BT B > ad
e o J el sli S gl
35 (o o (HPGPUS— jdgen uga Vb
sl ose 0 W Gl L dan A D9 &
S ey Ca D9d (o sdalie KLl
Jobo osalin b b (B9 5> gyl (elgl gyl
odnbline 3l Ly joy Ve B Y 29 0 osds Sl sl
@ gyl B (M)l e sl Gl il
odnlio b o Vo U A Celw o aljsy &g
sob &S (o g5l Ve gy B 05ly o]
o3lizal b odle (slo bge 31 5l (slopwoms] s
2 9 el cuod 4 +/[ANACH Jgloro b aiel Glguw )
SOy by A8 g S e gl aded pY ()
e 9 35 Shel 5y o ) (L)l hite
(cxl; Olympus Bx51) g5 58wy Sue Cod
b ige )0 JolS' gyl ad > .0 plodl sanline
Q@ ds e ¥y g ool sl 55, 0 U F cue &b
oS gl dopom) D9 (o0 el pj Oyg0
At I dtn iy gl Jolo ol (b 5
sl Joho ypas b Ao cpl (ugyinl alsyom¥
TV 2gd (o patuie dlud (o 0 (ALE Adg
S sbgle dspo cpl 3 &S gyl Cuo dlsye
by b Jobo do CgSyl ol b Jolo gl
odnblin odd (ASlb dde b Jolw g 4l atus
aoye cpl &S gyl (60 dlspe¥ D05 e

(VO)() o)lesd JSb)aiians A o CopmsgS'o)

P Olles Wal Jate e awgd,d oS
lod 5 Syl el W/ olids, el VY Lyl
5 o 4 ablil oy bolS sl 4y VIEY
doe b ilejl den bas oIS ke
olStils pole 015l (g5els e linios olStylo)]
W28 plosl eedie (93,8
o3lo slo Jage trloj] (Sl 5 (£ligi o
@ b sk @ ]y 298 oblig U adl ojlal )b
09,5 A 4 (Bolai yobo 4 dljg (sla hge gl Lid
09)5 NS el pj Ojge 4 U A LS
OF9) A e [ B)ed 098 (e (g S
O 03 pSPSTp S 9 )See Ve 09)5 LS ¢ doS
05,5 dw (L wute JyuS)olozn Jouol il
e Vo) /Y slajed b b (Lfpw) g2
w g (0plle) Vg N e N)ok oly pSekSTeS
5V eI lod b s 4y (L) Jglye Wl 095
Voo N elNon ol pSesSleS e Y
Jo 1258 ) 3 Ol 5 b s (ol 50401
Osrar S5y 5l oltnl b gal> 5 b9y 4 9 0
94555l o OB lajgy o oblig ()5 culy &
Wligy Oblig den L4d 52928 Cug S5 gy p2 52
Ojg g (oMo (cwyp g 35 les Ca
591 23 1 g i pgpteo] 52 g Esl ] )
V¥ 9y j g S48 gy pole i Sl g Sl e 1
o3 O3y (SHbjk odalie Caa &ligy g I

cowg ] (63(5 (g puw! Cao (T gyl (w9 yawly po (1 . G090 (g yiww] 4 5o Ciliseo Jol po (S5e) gimmw Y 8, lond JSUS5
1 CamgS P(I dlud (9 85 (AL (wudgy Jobeo(T 1> dud (wiudgy Jobuw()

VY


http://dx.doi.org/10.18869/acadpub.sjimu.24.6.11
https://sjimu.medilam.ac.ir/article-1-3102-en.html

[ Downloaded from §jimu.medilam.ac.ir on 2025-07-17 ]

[ DOI: 10.18869/acadpub.§imu.24.6.11 ]

OWEas § (Jguw) eligd (158 ... JHVIRIAIT § HRIN) Slo unSeTgTals 53198 JLawd (L))

Sl Jobos 5l Y S bausgs o dblo] Copmsggl S
5555 g o e S asSe SlighylS
sl Jobo jlaY S 5l G by a4l b
ol Y 4 Y oS Wl ond abll xS ljgsilS
5555 395 i onlite pyil (sl bn sk
@l Jsho @Y 5 poyil glad gl poyl sl
o s a5 plucl in o512 cliglgil,S
sl Jobo (ol> 9 Bgd (0 S5 ()5 Se5S
chb 5l Gle g il e B
WShie Jidb glo Jo (b s lalsle
SligdglS Joo o 4Y i) Jlov Sess
“VA)zz poyil )3 (g yued dlgo b oddy b s
(v5

Ogosgp ke oS ojlul e pepp0 el
ol piomis b9y L (LH) 59 5 Jgadlyiel sl
L las BSLE oSz b (R.LA)sSTss,
plxl (W) Radim)abg e o coS JSoig
cd S

a9l b ooy Jdow e osly b g 4
o903l 5 one-way ANOVA 45,k il
Nl ey 5l el sl b g Tukyes L oSS
Gyl &ygo 4 gubs 45 plol SPSS vol. 19
2 ne g g (MEAN+SEM) ySilost Las
VR SC I WIRWES L VAR N A S PR TS
o958l

Oh9e 2 Ok 0y S b b g (sle 48t
b 09 1) )b e S 0jg, Ve sl
Jedlps@l v g (P<0.001)closs gl yiwl
) oy lis S 09)5 b awwlas > (P<0.01)
¥ ojled

52075 b o Jhge dan so 5 8l )] pa
Ve gy 090 0 (side uldl] €8 5) 3N el
Giop (2 s gyl (63 by > Ay 5l g
PRI Ve 1 WO W KESI L 1 ) TN PP W
29 008 ilba Jasnyile b1y lawdl s
b IS (Ggepgn plomiw gloj U Ve sled
bl (ge ogs cudbyp g Boos (D92 (2 5l
Sy v obr oy (Wi Ve oo
039 3l om g ok )b b laess dasbl s
Sartorius ) Jlusws (65515 S5 5l eolatol b s
s S Gde sl doyd Ve plleyd )3 (ol
WA Con baore 3,5 il 450 ¥ gled
S Ghedts slo JpSo3 (K jolsdre adlla
Oles ] (laess > b JoSJg8 elgil dlusd e
0l (63l (gm0 clad b Sl eolanl b
9 8B (el Merck) oyl 5l edltul b s
U (L] etz 1512)m55s Seo Lawgs dslsl ;o
o b 5 48 35 ¥ s b by o
SOy il 9 oS glon S5y 5l ealatl b e
5 onlizol b ons 45 (sl pY Ll 53 5 05 (el
b Sy b (ol Olympus BX51) sy ,Sun
(Olympus DP71 ) -yuyd <SS L g calisee (sla
Sl iy et g ek (GBS O Slialie
oled Car Gy 4 plaess S e
gl (s glo JoSdgd )5 Se S sl J5Ss
w5 JEl e Sy Son g (asl g
Josdss ) @ 3y plual 5 SIS JsSs
Lwgs 03 abls] Cogsl Sy (323 b s sl
ol A gliggls sl S I 4Y S
shls sl lo JoSgb 095 (o0 pasuiie (gans)


http://dx.doi.org/10.18869/acadpub.sjimu.24.6.11
https://sjimu.medilam.ac.ir/article-1-3102-en.html

[ Downloaded from §jimu.medilam.ac.ir on 2025-07-17 ]

[ DOI: 10.18869/acadpub.§imu.24.6.11 ]

90 3w (@D )Ladd «lga § Caunyy 2)9)

el (Sib)y eole alEim3ls (iMag)) (alc alas

2 A) 0% Giy Ofile
.

]

...
y
ot

TS
S
o

o

o
.

..
5
et

TS
S0
S

o
5
o

.

TS
S
S

o

o
Ry
o

o

o
.

..
5
et

":
R0
S

b
.

.

.

Woagf

Error

G
bars: 95% CI

29y Ve s Wige 13 o (139 (MeantSEM)s luiliv] lad 5 ufilie .Y 2 lowd JSWS
(U558 2955 U dunylio 43 #P<0.01 4 #:2:P<0.001 m="-A)

Eoby onad L ()b b job 4 ¥ oojlesd
S 09,85 b duslie )3 B 095 (pl )3 ()29
D9

59y oSSle & Jbo > ifsl T (clo bl

5oy YYIY JyuS 09)5 o b > 0fly ol
Jodlyl sl 09,5 33 Jlade cul g g5 1
Jedls Wl Y (YANYY) gl ¥ (YVEY )l

I3 O Tl 330 GsRdla

. &
¥}

Error bars: 95% Cl

L g 45 (o519 ol 3U) Eob 3T (MeantSEM)s luitiw] glhd g cpibo Y 2 ylowd JSUd
(U5 2955 U dunylio 43 #4P<0.01 g #2:P<0.001 m="-A)

P b Gxe yb a4y adx plolaw a8 oy L
(P<0.00D)clgzi s Jgoolywl  sla 09,5
y (P<0.001)sdlys; ¥V (P<0.01):y0dl 5
(P<0.001) gl ¥ 4 (P<0.01) gl 5\
ausly S 098 b dwslie 0 1) (g)b me LialS

(Y ol JSCs )]

ooy pl &g gy g ] B o 48l

o) Gl Job xSl &S Db L b yoee
V (P<O.00L)lysis Jguolyiel (sla 0, 3 452
Vo (P<0.00L)sdl; Y (P<O.01)c5dlp;
(P<0.001) Jsil il Y 5 (P<0.05) gl
adly JpuS 0g)5 b awalie 13 1) (o> (gxe Lial38l
ogrul o a5 j2 S gy n b rer


http://dx.doi.org/10.18869/acadpub.sjimu.24.6.11
https://sjimu.medilam.ac.ir/article-1-3102-en.html

[ Downloaded from §jimu.medilam.ac.ir on 2025-07-17 ]

[ DOI: 10.18869/acadpub.§imu.24.6.11 ]

OWEas § (Jguw) eligd (158 ... JHVIRIAIT § HRIN) Slo unSeTgTals 53198 JLawd (L))

Errar bars: 95% CI

T

Ou gl 43 e IE ] i‘k!g'-‘L"‘..
%
3
3
%
3
B

S e e ]T i
Y O ) gl

ooy £
Error bars: 95% Cl

c9 yiow] &y 31s5 (0 g yine] 4y e Job (i (MeanSEM)s,uibis! s g cSloe £ 0 )lowss JSou5
(JS5S 09,5 U dunglie )3 ¥P<0.05 5 #5P<0.01 ¢ #:P<0.001 n=1-A)

L)l (e s B 09) plo 3 &5 (Syee
ot gla oS g8 dlaay Lol lis S 04 )5
Osdlns ¥ oeodlng v lgzy Jgdlyiel sla og)S
21y dme pials el Y g Jedl sl Y
Omed )d i e 0 Ll ]S 09,5 b duglae
ohse L dunlie 53 (5551 sla J5Sidgh olasi Lo 05,8

ol Glis 1y Gl pxe il S sla

Joto gl o J5S58 3)led (sl 48l

5 osdles @i Sl U @ N ojlad
sl JsSss olas g ez 09 1) oWl
Oy =B (o Ol 0jgy Vo sla (hge > e
P 6P G s 4 ol Gy @ S eSS
aslls ) (P<0.001)clgzy Jouolyiol (sl 09,5
Jo—lp3@l \ (P<0.001) 51,5 Y (P<0.001)
«dly als (P<0.001) g, 5Wl Y 4 (P<0.01)

B g0 (ylaess sl JoSdgd s o ygdll s W g (gl (631595 (o 55U Y 0 jlowds Jou
«P<0.001 m="-A) . JsSJod £lgil slaxi (MeantSEM)s,luilins] glhad g ko
(U555 09,5 b awulis ,3 aP<0.01 4 bP<0.01

b 055 [se35 59 slo JosJs slo JosJs slo JssJs sl Jssdss SIS JsSd b St 3); plac!
Ve Xo 0j O «Jy 450 Jit 3
s ERSE 2V o4 £oYEYVE/NY YIYEVY/- - VEYESO/NY VESEFF/SY o IMEN-/- . - [OVEE/YD Vyoxfo/sy
- ofeeNELo¥E OIYAEYYY/YY Y/AYEVY/o VFAESYISY VFFEEYIAY - IysRANY SIV\EY/PY VISYEFE/SY
oz Jgdlyzul  CefeNE/oYe CA/+ +£\00/5Y C\/AYFY/D CYNYEYANY  CVSEYY/YY  CoMEYY  CV-AEW/SY  CV/YsEVF/o-
ool ofeeYEL[¥D YIEYEY A/ VasEsa/sy \SFESSIAY ANAEEY/ - < JoFEANY <[A-ED/YY V/-afYV /0
o9l Ce/eo¥E[-¥F  Dya/AvEIVO/AY byviastsalsy by/-sxa¥/.. VOYEY. [V a-/osESsn- -IY-o/\Y C/OARYY/\Y
ooillp;v CeleNEL[ oYY by/aatia-/o- CY/YY+o5/sY CY/-¥+0-/\Y SAYEYAAY DevvEs/o.asasENYY CVY-EYYIVY
Jodlp 51y RS YR & ar/\vxov/\Aq Y/VotY./ by/aatoa/sy AN SV a -/fata/- -[o5EYIYA V/ovEs./.
Jedl;@h be/ovEe/ovs av/AvEIAV/YY CVEVERWY av/¥yton/Ay v/ aEyA/- a-/svEs/sy a-/evivia. C Y/\YEYY/AY
Jodl iy Co/eoNEe/ovF be/syEive/sy C\/aA%aY/o CV/Ysfa/- CVOAEYY/IAY  C./¥fxa/o-  C-/osEA/D- CY/ovEYAD

O 1y G5Bl e 09,5 b dwnlie > (P<0.001) S p gl e gpepse sl 4Bl

O )2 LH O90)9R clale 09ML 4 ey (o
b dwlds o (P<0.001) gy xo jobo & W 04,5
Y (oo Ui 1) BRS80S (sla g

09)5 » Jgdlyiwl clale g o odnlie O o)lesd

Vool Voeosdlng N gy Jgslil sl
& o ok 4y Jsdl Sl ¥ sl sl


http://dx.doi.org/10.18869/acadpub.sjimu.24.6.11
https://sjimu.medilam.ac.ir/article-1-3102-en.html

[ Downloaded from §jimu.medilam.ac.ir on 2025-07-17 ]

[ DOI: 10.18869/acadpub.§imu.24.6.11 ]

90 3w (@D )Ladd «lga § Caunyy 2)9)

el (Sib)y eole alEim3ls (iMag)) (alc alas

E:

A\

T o

¥ oo

Y ouone]

e 58l
(Pgiml) pom g3l o

L

k%

Ekk FEE *kk FEE

B
A

&

L
S

Lt

>

e
e

-
¥,

—
o2

o
S

Lt

%

7 o
%! 2
IEEEEEEEEEER

o

LH G500 il (el
(mIUfml)

9 Y| odg) U?‘J')’) eV ob9ﬂ Lgl.ml.)& A_Q).«a.n uo)xn
2 Oblew opl 3 e osdlng Ol ssbo (e
S (YN )ag e S8 eg)S b awslie
4 oog L& wl on iy oRIB 6 Slp
u‘*")9| 'ym'"" 5 O”.-l L;lm u*’?" I Y a)m wa: @L.;
Yoog)S o g Ak odalie (295 e ) g
0Ske gz Jsaliiel 09,8 b it Jsidll o dl
Ledl () SS9l Sl edl il on s
ol 0 oS (¥5)cuel onds aslis Jgpol szl (oS
S5gmlasole OS5 cnl el (o a5 4 GBS
30 Jsdl T ¥ el 4 o0 oslizl (claje> b
A Slgit Jgaalyiaol b e (44 ()55 pis 4
oS Aiogyes a8 Wl ool s daled oy e
o cgob salej maba > 35 o e ARC
2 O oS Mgy S o Wl ) pwlel 8
osbasi b g sl L5 GNRH (lo ygy95 YL
ey jeme il GNRH b s
Py 29 gygme (B S 5dgnn— wge Vs

Error hars: 95% Cl
LH (© g Jor3 gt (W g (490,90 Clidé Ol punss (MeantSEM)s luibiw! lad g puSle .0 2 ylowd JSWi
(J 55 29,5 U dus o 45 ##4P<0.001 :n="1-A)

S35 oS 9 S

b e Al colls S8 adllae zols
dox jlosle (sl hge (Jrerdys il (gl pialily
Elgl il gyl 4 jz > B ¢p0y395 Esl:
O9ospn (St Slyudi g hess la JoSuls
o3l o3l 5925 JWs a4 LH 5 Jodlyiul sl
2yl &lys Jgedl il jlews b asliie Joidl o5l

Volgry Jedlyel e o9, )0 oly Al
o psb 4y Jodlp WY g el Y (ol
Al S ofly b 5Lt Bl o) )l
U cov &S cuwl Bl o g5k )Lcl ATy
ok Ld s (YA ),8 e 8 b EDC
Sl G yobo e 5 (Vo) odliole ugzs oS Wil dls
Bl gl cage sl b (MY (Boe Esb
sob Owen 29d (o Sllg nl 3 Gily (Sasil
65 Jud 5 505 Koyl 5 alilis oS 5 Jlass
Otz fgpelgid g (DES)Jgyim Jotwl ol
LS (V=YY MY )l ashy s a1y olie zols
gt b ghlen Sl (Sjgdsesnl clo (o)
2 ohlew opl &5 0oy i aslisb Jle b wyde;


http://dx.doi.org/10.18869/acadpub.sjimu.24.6.11
https://sjimu.medilam.ac.ir/article-1-3102-en.html

[ Downloaded from §jimu.medilam.ac.ir on 2025-07-17 ]

[ DOI: 10.18869/acadpub.§imu.24.6.11 ]

OWEas § (Jguw) eligd (158 ... JHVIRIAIT § HRIN) Slo unSeTgTals 53198 JLawd (L))

9 Ofm S (S99 Cuxed oy 4 Jeddy 45 >
B P csl By ey el
Jedlywl gl 095 5 o (ige (N5 lass

Yoy Jedlpil Y cogdln; Yoaogdln ) lgi
sl JsSJsd glail olas ials 4 e Jy.llﬂ)‘ljzﬂ
() Julos) S5l sl JoSgs pialél g laass
slo JoSs8 3les g 0065y ol g il
2955 (8 Oldllas > bl (60l595 0y90 53y
O DES o ol EDC ¢ Jgodlywl (g0l595
auily olyed 4 ) polde @l | Jsd e g
S Wl ooy Gl Bues » Sladlas (YV)cwl
Sl p g s glo JSdg asilojle 5 JSits
salp Sy adsl lo JsSd ar b o] s sy
sl JsSd JSis gldl (Al il
F9 05 (o Coge G ey Byl ) (e
ot Jgl 59 iz 3 aloldl 4T 8 ol (Buge 5
OB Ng 53139 0)93 3 (FA)2)5 (o Cjg0 A5 |l
A ek med g b laest Ligeld e 4 wile
58 Wl ply gyl b Jlail oign jpi cle
092> Jgdlyiel (Slowdly zolaw doxis )3 ¢S9
Gy Jeolywl SWljlade pen g cwl ol )
S o gl JoSdgs peS g LSS
S ol ] osims L Sldlbs gl (YA ol
g Gee g » Jpslel chlé Ll
) o Sla S S5 sls o pris
2 S s ady) slo s & 1o o] usg ials
e b JsSIsh 0 Grajsngl GRIBI L caly
(DV-0¥)355 oo b JgSlgd LS, IOl slogy
pSosue iz 3l o gl (glid > el e

Woamg/kg G +/«+\ o o YYEMO/KY 5l Liw b
(W)aly o glite S (£)gSS Lasl s 5 Slgn
039 PSS o il & p)SeSie VD (el

g & Wl adly lis ldese LS ° oyl Jroados
W oS 4Bl Gl 0f bogle gLl b s
QUi 1y Eob o Sl bl )3 ity S ks
Sl ool Glis Bl » oldlas (YY-Fr )y o
Sl 33 0y93 > Jdlyl aw (392 (b &
Sz el o Sl 090 o (i S e
ad 5 alilie SliS 5 g b eyl @iy s
ol ol el et 9 BPA o S5yl
ooV lomn )3 ity S Gl ()9 5 5 (0
eddss CYMB] g oyde; Eols s pie & ok
bty g W 35050l 02, £95 90 p» ctiy S
Sioyiel Coolh & drg L & WS (o ol
Cosl (Sae 38 slo wiiS g gl 3l 5 sl
O S e g2 ($30j90 093 0 CluS 5 ol &S
oogyiel 452 > IMST 4 e (oljg e

(o ad o oliwy yials 5 &8s te (]38l yoge
slo 098 (ABP g clile ials
Vool Y oosdles Vo Jolsd
(W)ohan o 85 as Jodlp sl ¥ 5 Jodl sl
9o & O9dlns Eob | e g 48 Wby ol
&S g o oyl B > MBS @ e b
Sl gmbs il o adllae ol mlbs b (sdlge
CanisST) PPT 5 Jsolyil b (B 0sn o3ljgi slass
EDC L agzlgo sob cod g (0550 Gl 5,
oL T Jgid 9 Ot o (S5 ,0] 4cd sla
e b ygy9 dlaw ialS & yoxie oS Wl edl
g 033 wgeVligun ) (in (S Jro gyl &
Sllgs cpl j3 woyiwl a3 > > M| @ oo
olid (6,500 Clalas ogMe 4 .(\‘Y‘\‘\")wl o
G999 S EalS 4 )3 g ol ol a5 1 esls
sanlis b 35 ARC 5 AVPV b diwd o b
039 olyen b (hge 3 gl S > S
6js Hlaw &S sl (S cpl g L (FF-FF )l
ol Jsal 5 ogdlns Sosapmal ol
b s Sl Gssp s o S 3o


http://dx.doi.org/10.18869/acadpub.sjimu.24.6.11
https://sjimu.medilam.ac.ir/article-1-3102-en.html

[ Downloaded from §jimu.medilam.ac.ir on 2025-07-17 ]

[ DOI: 10.18869/acadpub.§imu.24.6.11 ]

90 3w (@D )Ladd «lga § Caunyy 2)9)

el (Sib)y eole alEim3ls (iMag)) (alc alas

(AF=OANY=VR)00,5 YL )5 > (lreades
o &S ol s yols ddllas guls faeme jd
Joldll 5 ogllns o ojgyalsSle (s3ljg
(095 B cage Slozi Jodlymel IS L alie
Josdg olas als g gyl &2 > SIS
bl Sead 3y wr 4y GMeST sl
o Sl ol S oad o (Bge > (B (gey9n
> SEfgpl Sl 5 ol Ul 8L sles
4 ol o wiwn ofy & HPG je (dljo

Jreadgs jeoe 0uiS ST wgeVbgun (595l
b

Sl Sl

b ogodg (680 dluy S 5l wisw Baios oyl
pole 2aSisl (YYVAY o)leds cil)S) b coles

ol 05 (:l?u‘ J..e(w.n u&d}))é olKuisls

References

1.Fowler  PA, Bellingham M, Sinclair
KD, Evans NP, Pocar P, Fischer B, et al.
Impact of endocrine disrupting compounds
on female reproductive health. Mol Cell
Endocrinol 2012; 355:231-9.

2.Roy JR, Chakraborty S, Chakraborty TR.
Estrogen  like  endocrine  disrupting
chemicals affecting puberty in humans a
review. Med Sci Monit 2009; 15:137-45.
3.Schug TT, Janesick A, Blumberg B,
Heindel JJ. Endocrine disrupting chemicals
and disease susceptibility. J Steroid
Biochem Mol Biol 2011; 127: 204-15.
4.Cabaton NJ, Wadia PR, Rubin BS, Zalko
D, Schaeberle CM, Askenase MH, et al.
Perinatal exposure to environmentally
relevant levels of bisphenol A decreases
fertility and fecundity in CD-1 Mice.
Environ Health Perspect 2011;119: 547-52.
5.Patisaul HB, Adewale HB. Long term
effects of environmental endocrine
disruptors on reproductive physiology and
behavior. Front Behav Neurosci 2009; 3: 1-
10.

6.Jefferson W, Newbold R, Padillabanks E,
Pepling M. Neonatal genistein treatment
alters ovarian differentiation in the mouse
inhibition of oocyte nest breakdown and
increased oocyte survival. Biol Reprod
2006; 74:161-8.

Spas b I Wby Jb 5 GBS 5 obljg
Jio b S geile 4 o3gll (gl (Sysd it
9 CudgSumn «SOS slie sl oS o) @M
e Glo oyou oy s ol eaite ju Bpan
a4 ol 4 o3gll (sl ply cubgS g b i
by i Sy il LS5 onl 02)lss 2% 5
San <5l; TD J) 5L polio by ol
b by @ Ol jlad Ll egdle cul
5 &y p gl Oy oy 4 gyl 4 dlly
538y g 3l o395 sy ol plul s
alye sl (ped 33,5 pufo il e & oxie
2 plin D95 by b yoxie Ml o LS pl b

0095 &gk g (swlogSsl (Lr2g) Sy Sl
Sy Aal b )9l el )3 5 (Ul s

7.Christensen CM, Nelson GH, Mirocha
CJ. Effect on the white rat uterus of a toxic
substance isolated from Fusarium. Appl
Microbiol 1965; 13: 653-59.

8.Zinedine A, Soriano JM, Molto JC,
Mafies J. Review on the toxicity occurrence
metabolism detoxification regulations and
intake of zearalenone an oestrogenic
mycotoxin. Food Chem Tox 2007; 45: 1-
18.

9.Glenn AE. Mycotoxigenic Fusarium
species in animal feed. Anim Feed Sci
Technol 2007; 137: 213-40.

10.Lorond T, Vigh E, Garai J. Hormonal
action of plant derived and anthropogenic
non-steroidal estrogenic compounds
phytoestrogens and xenoestrogens. Curr
Med Chem 2010; 17: 3542-74.
11.Kuipergoodman T, Scott PM, Watanabe
H. Risk assessment of the mycotoxin
zearalenone. Regul Toxicol Pharmacol
1987; 7: 253-306.

12.Prelusky DB, Scott PM, Trenholm HL,
Lawrence GA. Minimal transmission of
zearalenone to milk of dairy Cows. J
Environ Sci Health B 1990; 25: 87-103.
13.Waskiewicz A, Gromadzka K, Bo-
cianowski J, Pluta P, Golinski P. Zearal-
enone contamination of the aquatic enviro-
nment as a result of its presence in crops.
Arh Hig Rada Toksikol 2012; 63: 429-35.


http://www.ncbi.nlm.nih.gov/pubmed/?term=Fowler%20PA%5BAuthor%5D&cauthor=true&cauthor_uid=22061620
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bellingham%20M%5BAuthor%5D&cauthor=true&cauthor_uid=22061620
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sinclair%20KD%5BAuthor%5D&cauthor=true&cauthor_uid=22061620
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sinclair%20KD%5BAuthor%5D&cauthor=true&cauthor_uid=22061620
http://www.ncbi.nlm.nih.gov/pubmed/?term=Evans%20NP%5BAuthor%5D&cauthor=true&cauthor_uid=22061620
http://www.ncbi.nlm.nih.gov/pubmed/?term=Pocar%20P%5BAuthor%5D&cauthor=true&cauthor_uid=22061620
http://www.ncbi.nlm.nih.gov/pubmed/?term=Fischer%20B%5BAuthor%5D&cauthor=true&cauthor_uid=22061620
http://www.ncbi.nlm.nih.gov/pubmed/22061620
http://www.ncbi.nlm.nih.gov/pubmed/22061620
http://www.ncbi.nlm.nih.gov/pubmed/?term=L%C3%B3r%C3%A1nd%20T%5BAuthor%5D&cauthor=true&cauthor_uid=20738246
http://www.ncbi.nlm.nih.gov/pubmed/?term=Vigh%20E%5BAuthor%5D&cauthor=true&cauthor_uid=20738246
http://www.ncbi.nlm.nih.gov/pubmed/?term=Garai%20J%5BAuthor%5D&cauthor=true&cauthor_uid=20738246
http://www.ncbi.nlm.nih.gov/pubmed/20738246
http://www.ncbi.nlm.nih.gov/pubmed/20738246
http://dx.doi.org/10.18869/acadpub.sjimu.24.6.11
https://sjimu.medilam.ac.ir/article-1-3102-en.html

[ Downloaded from §jimu.medilam.ac.ir on 2025-07-17 ]

[ DOI: 10.18869/acadpub.§imu.24.6.11 ]

OWEas § (Jguw) eligd (158 ... JHVIRIAIT § HRIN) Slo unSeTgTals 53198 JLawd (L))

14.0lsen M, Pettersson H, Sandholm K,
Visconti A, Kiessling KH. Metabolism of
zearalenone by sow intestinal mucosa in
vitro. Food Chem Toxicol 1987; 25:681-83.
15.Biehl ML, Prelusky DB, Koritz GD,
Hartin KE, Buck WB, Trenholm HL. Bil-
iary excretion and enterohepatic cycling of
zearalenone in immature pigs. Toxicol Appl
Pharmacol 1993; 121: 152-9.

16.Fleck SC, Hildebrand AA, Muller E,
Pfeiffer E, Metzler M. Genotoxicity and
inactivation of catechol metabolites of the
mycotoxin zearalenone. Mycotoxin Res
2012; 28: 267-73.

17.Finkgremmels J, Malekinejad H.
Clinical effects and biochemical mechanis-
ms associated with exposure to the myc-
oestrogen zearalenone. Anim Feed Sci
Technol 2007; 137:326-41.

18.Bennett JW, Klich M. Mycotoxins. Clin
Microbiol Rev 2003; 16: 497-516.

19. Santos RR, Schoevers EJ, Roelen BAJ,
Finkgremmels J. Mycotoxins and female
reproduction in  vitro approaches. World
Mycotoxin J 2013; 6: 245-53.

20.Nikaido Y, Yoshizawa K, Danbara N,
Tsujitakyutoku M, Yuri T, Uehara N,
Tsubura A, Effects of maternal
xenoestrogen exposure on development of
the reproductive tract and mammary gland
in female CD-1 Mouse offspring. Reprod.
Toxicol 2004; 18: 803-11.

21.Nikaido Y, Danbara N, Tsujitakyutoku
M, Yuri T, Uehara N, Tsubura A. Effects of
prepubertal exposure to xenoestrogen on
development of estrogen target organs in
female CD-1 Mice. Invivo 2005;19:487-94.
22.Zhao F, Li R, Xiao S, Diao H, Viveiros
MM, Song X . Postweaning exposure to
dietary zearalenone, a mycotoxin, promotes
premature onset of puberty and disrupts
early pregnancy events in female Mice.
Toxicol Sci 2013; 132: 431-42.

23.Jefferson WN, Patisaul HB, Williams
CJ. Reproductive consequences of develop-
pmental phytoestrogen exposure. Reprod-
uction 2012; 143: 247-60.

24.Fox JG, Davisson MT, Quimby FW,
Barthold SW, Newcomer CE, Smith AL.
The mouse in biomedical research norm-
ative biology husbandry and models.
2"ed. New York Acad Publication. 2007;P.
203.

25.Caligioni CS. Assessing reproductive
status/stages in Mice. Curr Protoc Neu-
rosci 2009; 4: 41-6.

26.Butcher RL, Kirkpatrickeller D. Pattern
of follicular growth during the four day
oestrus cycle in the Rat. Biol Reprod 1984;
31:280-6.

27.Myers M, Britt KL, Wreford NG, Ebling
FJ, Kerr JB. Methods for quantifying
follicular numbers within the mouse ovary.
Reprod 2004; 127: 569-80.

28.Zhuang XL,Fu YC, Xu JJ, Kong
XX, Chen ZG, Luo LL. Effects of genistein
on ovarian follicular development and
ovarian life span in Rats. Fitoterapia 2010;
81: 998-1002.

29.Stoker TE, Laws SC, Crofton KM,
Hedge JM, Ferrell JM, Cooper RL. Asses-
sment of DE-71 a commercial polybro-
minated diphenyl ether mixture in the
EDSP male and female pubertal protocols.
Toxicol Sci 2004; 78: 144-55.
30.Rollerova E, Wsolova L, Urbancikova
M. Neonatal exposure to herbicide
acetochlor alters pubertal development in
female wistar Rats. Toxicol Mech Method
2011; 21: 406-17.

31.Kim HS, Shin JH, Moon HJ, Kim
TS, Kang IH, Seok JH, et al. Evaluation of
the 20-day pubertal female assay in
Sprague dawley Rats treated with DES
tamoxifen testosterone and flutamide.
Toxicol Sci 2002; 67: 52-62.

32.Deng F, Tao FB, Liu DY, Xu YY, Hao
JH, Sun Y, Su PY. Effects of growth envir-
onments and two environmental endocrine
disruptors on children with idiopathic prec-
ocious puberty. Eur J Endocrinol 2012;
166: 803-9.

33.Massart F, Saggese G. Oestrogenic myc-
otoxin exposures and precocious pubertal
development. Int J Androl 2010; 33:369-76.
34.Foster PM, Mcintyre BS. Endocrine
active agents: implications of adverse and
non-adverse changes. Toxicol Pathol 2002;
30: 59-65.

35.Losaward SM, Todd KL, Mccaffrey
KA, Tsutsui K, Patisaul HB. Disrupted
organization of RFamide pathways in the
hypothalamus is associated with advanced
puberty in female Rats neonatally exposed
to bisphenol A. Biol Reprod 2012;87:28.
36.Lampert C, Arcego DM, Laureano
DP, Diehl LA, Costalima IF, Krolow R, et
al. Effect of chronic administration of tam-


http://www.wageningenacademic.com/action/doSearch?ContribStored=Santos%2C+R
http://www.wageningenacademic.com/action/doSearch?ContribStored=Schoevers%2C+E
http://www.wageningenacademic.com/action/doSearch?ContribStored=Roelen%2C+B
http://www.wageningenacademic.com/action/doSearch?ContribStored=Fink-Gremmels%2C+J
http://www.wageningenacademic.com/action/doSearch?ContribStored=Fink-Gremmels%2C+J
http://www.ncbi.nlm.nih.gov/pubmed/?term=Zhao%20F%5BAuthor%5D&cauthor=true&cauthor_uid=23291560
http://www.ncbi.nlm.nih.gov/pubmed/?term=Li%20R%5BAuthor%5D&cauthor=true&cauthor_uid=23291560
http://www.ncbi.nlm.nih.gov/pubmed/?term=Xiao%20S%5BAuthor%5D&cauthor=true&cauthor_uid=23291560
http://www.ncbi.nlm.nih.gov/pubmed/?term=Diao%20H%5BAuthor%5D&cauthor=true&cauthor_uid=23291560
http://www.ncbi.nlm.nih.gov/pubmed/?term=Viveiros%20MM%5BAuthor%5D&cauthor=true&cauthor_uid=23291560
http://www.ncbi.nlm.nih.gov/pubmed/?term=Viveiros%20MM%5BAuthor%5D&cauthor=true&cauthor_uid=23291560
http://www.ncbi.nlm.nih.gov/pubmed/?term=Song%20X%5BAuthor%5D&cauthor=true&cauthor_uid=23291560
http://www.ncbi.nlm.nih.gov/pubmed/23291560
http://www.ncbi.nlm.nih.gov/pubmed/?term=Caligioni%20CS%5BAuthor%5D&cauthor=true&cauthor_uid=19575469
http://www.ncbi.nlm.nih.gov/pubmed/19575469
http://www.ncbi.nlm.nih.gov/pubmed/19575469
http://www.ncbi.nlm.nih.gov/pubmed/?term=Zhuang%20XL%5BAuthor%5D&cauthor=true&cauthor_uid=20600685
http://www.ncbi.nlm.nih.gov/pubmed/?term=Fu%20YC%5BAuthor%5D&cauthor=true&cauthor_uid=20600685
http://www.ncbi.nlm.nih.gov/pubmed/?term=Xu%20JJ%5BAuthor%5D&cauthor=true&cauthor_uid=20600685
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kong%20XX%5BAuthor%5D&cauthor=true&cauthor_uid=20600685
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kong%20XX%5BAuthor%5D&cauthor=true&cauthor_uid=20600685
http://www.ncbi.nlm.nih.gov/pubmed/?term=Chen%20ZG%5BAuthor%5D&cauthor=true&cauthor_uid=20600685
http://www.ncbi.nlm.nih.gov/pubmed/?term=Luo%20LL%5BAuthor%5D&cauthor=true&cauthor_uid=20600685
http://www.ncbi.nlm.nih.gov/pubmed/20600685
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kim%20HS%5BAuthor%5D&cauthor=true&cauthor_uid=11961216
http://www.ncbi.nlm.nih.gov/pubmed/?term=Shin%20JH%5BAuthor%5D&cauthor=true&cauthor_uid=11961216
http://www.ncbi.nlm.nih.gov/pubmed/?term=Moon%20HJ%5BAuthor%5D&cauthor=true&cauthor_uid=11961216
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kim%20TS%5BAuthor%5D&cauthor=true&cauthor_uid=11961216
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kim%20TS%5BAuthor%5D&cauthor=true&cauthor_uid=11961216
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kang%20IH%5BAuthor%5D&cauthor=true&cauthor_uid=11961216
http://www.ncbi.nlm.nih.gov/pubmed/?term=Seok%20JH%5BAuthor%5D&cauthor=true&cauthor_uid=11961216
http://www.ncbi.nlm.nih.gov/pubmed/11961216
http://www.ncbi.nlm.nih.gov/pubmed/?term=Losa-Ward%20SM%5BAuthor%5D&cauthor=true&cauthor_uid=22572997
http://www.ncbi.nlm.nih.gov/pubmed/?term=Todd%20KL%5BAuthor%5D&cauthor=true&cauthor_uid=22572997
http://www.ncbi.nlm.nih.gov/pubmed/?term=McCaffrey%20KA%5BAuthor%5D&cauthor=true&cauthor_uid=22572997
http://www.ncbi.nlm.nih.gov/pubmed/?term=McCaffrey%20KA%5BAuthor%5D&cauthor=true&cauthor_uid=22572997
http://www.ncbi.nlm.nih.gov/pubmed/?term=Tsutsui%20K%5BAuthor%5D&cauthor=true&cauthor_uid=22572997
http://www.ncbi.nlm.nih.gov/pubmed/?term=Patisaul%20HB%5BAuthor%5D&cauthor=true&cauthor_uid=22572997
http://www.ncbi.nlm.nih.gov/pubmed/22572997
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lampert%20C%5BAuthor%5D&cauthor=true&cauthor_uid=23688948
http://www.ncbi.nlm.nih.gov/pubmed/?term=Arcego%20DM%5BAuthor%5D&cauthor=true&cauthor_uid=23688948
http://www.ncbi.nlm.nih.gov/pubmed/?term=Laureano%20DP%5BAuthor%5D&cauthor=true&cauthor_uid=23688948
http://www.ncbi.nlm.nih.gov/pubmed/?term=Laureano%20DP%5BAuthor%5D&cauthor=true&cauthor_uid=23688948
http://www.ncbi.nlm.nih.gov/pubmed/?term=Diehl%20LA%5BAuthor%5D&cauthor=true&cauthor_uid=23688948
http://www.ncbi.nlm.nih.gov/pubmed/?term=da%20Costa%20Lima%20IF%5BAuthor%5D&cauthor=true&cauthor_uid=23688948
http://www.ncbi.nlm.nih.gov/pubmed/?term=Krolow%20R%5BAuthor%5D&cauthor=true&cauthor_uid=23688948
http://dx.doi.org/10.18869/acadpub.sjimu.24.6.11
https://sjimu.medilam.ac.ir/article-1-3102-en.html

[ Downloaded from §jimu.medilam.ac.ir on 2025-07-17 ]

[ DOI: 10.18869/acadpub.§imu.24.6.11 ]

90 3w (@D )Ladd «lga § Caunyy 2)9)

el (Sib)y eole alEim3ls (iMag)) (alc alas

oxifen and/or estradiol on feeding behavior,
palatable food and metabolic parameters in
ovariectomized rats. Physiol Behav 2013;
119: 17-24.

37.0akley AE, Clifton DK, Steiner RA.
Kisspeptin signaling in the brain. Endocr
Rev 2009; 30:713-43.

38.Anglemont X, Colledge WH. The role of
Kisspeptin signaling in reproduction. Phys-
iology 2010; 25: 207-17.

39.Funes S, Hedrick JA, Vassileva G,
Markowitz L, Abbondanzo S, Golovko A,
et al. The KiSS-1 receptor GPR54 is esse-
ntial for the development of the murine
reproductive system. Biochem Biophys Res
Commun 2003; 312:1357-63.

40.d’ Anglemont de Tassigny X, Fagg LA,
Dixon JP, Day K, Leitch HG, Hendrick
AG, et al. Hypogonadotropic hypogon-
adism in Mice lacking a functional Kissl
gene. Proc Natl Acad Sci 2007; 104:
10714-9.

41.Tenasempere M. Kisspeptin/GPR54
system as potential target for endocrine
disruption of reproductive development and
function. Int J Androl 2010; 33: 360-8.
42.Beale KE, Kinseyjones JS, Gardiner
JV, Harrison EK, Thompson EL, Hu
MH, et al. The physiological role of arcuate
kisspeptin neurons in the control of
reproductive function in female Rats. End-
ocrinology 2014; 155: 1091-8.

43.Hu MH, Li XF, Mccausland B, Li
SY, Gresham R, Kinseyjones JS, et al.
Relative importance of the arcuate and
anteroventral  periventricular  kisspeptin
neurons in control of puberty and repro-
ductive function in female Rats. Endoc-
rinology 2015; 156: 2619-31.

44.Terasawa E, Fernandez DL. Neurobi-
ological mechanisms of the onset of puber-
ty in primates. Endocr Rev 2001;22:111-51.
45.Wiegand SJ, Terasawa E, Bridson WE,
Goy RW. Effects of discrete lesions of pre-
optic and suprachiasmatic structures in the
female rat. Alterations in the feedback regu-
lation of gonadotropin secretion. Neuroen-
docrinology 1980; 31: 147-57.

46.May PC, Kohama SG, Finch CE. N-
methyl-aspartic acid lesions of the arcuate
nucleus in adult C57BL/6J Mice a new
model for agerelated lengthening of the
estrous cycle. Neuroendocrinology 1989;
50: 605-12.

AR

47.Zama AM, Uzumcu M. Epigenetic
effects of endocrinedisrupting chemicals on
female reproduction an ovarian persp-
ective. Front  Neuroendocrinol2010;31:
420-39.

48.Skinner MK. Regulation of primordial
follicle assembly and development. Hum
Reprod Update 2005; 11: 461-71.
49.Morris JA, Jordan CL, Breedlove SM.
Sexual differentiation of the vertebrate
nervous system. Nat Neurosci 2004; 7:
1034-39.

50.Saldanha CJ, Duncan KA, Walters BJ.
Neuroprotective actions of brain aromatase.
Front Neuroendocrinol 2009; 30:106-18.
51.Kezele P, Skinner MK. Regulation of
ovarian primordial follicle assembly and
development by estrogen and progeste-rone
endocrine model of follicle asse-mbly.
Endocrinology 2003; 144: 3329-37.
52.Rajah R, Glaser EM, Hirshfield AN. The
changing architecture of the neonatal rat
ovary during histogenesis. Dev Dyn 1992;
194:177-92.

53.1keda Y, Nagai A, lkeda MA, Hayashi
S. Neonatal estrogen exposure inhibits
steroidogenesis in the developing Rat
ovary. Dev Dyn 2001; 221:443-53.
54.Nagai A, lkeda Y, Aso T, Eto K, lkeda
MA. Exposure of neonatal Rats to
diethylstilbestrol affects the expression of
genes involved in ovarian differentiation. J
Med Dent Sci 2003; 50: 35-40.

55.Rai M, Jogee PS, Ingle AP. Emerging
nanotechnology for detection of mycot-
oxins in food and feed. Int J Food Sci Nutr
2015; 66:363-70.

56.Sherif SO, Salama EE, Abdelwahhab
MA. Mycotoxins and child health the need
for health risk assessment. Int J Hyg Envi-
ron Health 2009; 212: 347-68.

57.Parandin R, Behnam Rassouli R,
Sisakhtnezhad S, Mahdavishahri S. Invitro
evaluation of the effects of Zearalenone and
a-Zearalenol on MCF-7 and MDA-MB-468
cell lines of human breast cancer. Razavi
Int J Med 2015; 3:13-7.

58.Zhao F, Li R, Xiao S, Diao H, El Zow-
alaty AE, Ye X. Multigenerational exposure
to dietary Zearalenone an estrogenic
mycotoxin, affects puberty and reprod-
uction in female Mice. Reprod Tox-
icol 2014; 47: 81-8.


http://www.ncbi.nlm.nih.gov/pubmed/23688948
http://www.ncbi.nlm.nih.gov/pubmed/?term=d%27Anglemont%20de%20Tassigny%20X%5BAuthor%5D&cauthor=true&cauthor_uid=20699467
http://www.ncbi.nlm.nih.gov/pubmed/?term=Colledge%20WH%5BAuthor%5D&cauthor=true&cauthor_uid=20699467
http://www.ncbi.nlm.nih.gov/pubmed/20699467
http://www.ncbi.nlm.nih.gov/pubmed/20699467
http://www.ncbi.nlm.nih.gov/pubmed/?term=Beale%20KE%5BAuthor%5D&cauthor=true&cauthor_uid=24424033
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kinsey-Jones%20JS%5BAuthor%5D&cauthor=true&cauthor_uid=24424033
http://www.ncbi.nlm.nih.gov/pubmed/?term=Gardiner%20JV%5BAuthor%5D&cauthor=true&cauthor_uid=24424033
http://www.ncbi.nlm.nih.gov/pubmed/?term=Gardiner%20JV%5BAuthor%5D&cauthor=true&cauthor_uid=24424033
http://www.ncbi.nlm.nih.gov/pubmed/?term=Harrison%20EK%5BAuthor%5D&cauthor=true&cauthor_uid=24424033
http://www.ncbi.nlm.nih.gov/pubmed/?term=Thompson%20EL%5BAuthor%5D&cauthor=true&cauthor_uid=24424033
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hu%20MH%5BAuthor%5D&cauthor=true&cauthor_uid=24424033
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hu%20MH%5BAuthor%5D&cauthor=true&cauthor_uid=24424033
http://www.ncbi.nlm.nih.gov/pubmed/24424033
http://www.ncbi.nlm.nih.gov/pubmed/24424033
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hu%20MH%5BAuthor%5D&cauthor=true&cauthor_uid=25875299
http://www.ncbi.nlm.nih.gov/pubmed/?term=Li%20XF%5BAuthor%5D&cauthor=true&cauthor_uid=25875299
http://www.ncbi.nlm.nih.gov/pubmed/?term=McCausland%20B%5BAuthor%5D&cauthor=true&cauthor_uid=25875299
http://www.ncbi.nlm.nih.gov/pubmed/?term=Li%20SY%5BAuthor%5D&cauthor=true&cauthor_uid=25875299
http://www.ncbi.nlm.nih.gov/pubmed/?term=Li%20SY%5BAuthor%5D&cauthor=true&cauthor_uid=25875299
http://www.ncbi.nlm.nih.gov/pubmed/?term=Gresham%20R%5BAuthor%5D&cauthor=true&cauthor_uid=25875299
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kinsey-Jones%20JS%5BAuthor%5D&cauthor=true&cauthor_uid=25875299
http://www.ncbi.nlm.nih.gov/pubmed/25875299
http://www.ncbi.nlm.nih.gov/pubmed/25875299
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sherif%20SO%5BAuthor%5D&cauthor=true&cauthor_uid=18805056
http://www.ncbi.nlm.nih.gov/pubmed/?term=Salama%20EE%5BAuthor%5D&cauthor=true&cauthor_uid=18805056
http://www.ncbi.nlm.nih.gov/pubmed/?term=Abdel-Wahhab%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=18805056
http://www.ncbi.nlm.nih.gov/pubmed/?term=Abdel-Wahhab%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=18805056
http://www.ncbi.nlm.nih.gov/pubmed/18805056
http://www.ncbi.nlm.nih.gov/pubmed/18805056
http://www.ncbi.nlm.nih.gov/pubmed/?term=Zhao%20F%5BAuthor%5D&cauthor=true&cauthor_uid=24972337
http://www.ncbi.nlm.nih.gov/pubmed/?term=Li%20R%5BAuthor%5D&cauthor=true&cauthor_uid=24972337
http://www.ncbi.nlm.nih.gov/pubmed/?term=Xiao%20S%5BAuthor%5D&cauthor=true&cauthor_uid=24972337
http://www.ncbi.nlm.nih.gov/pubmed/?term=Diao%20H%5BAuthor%5D&cauthor=true&cauthor_uid=24972337
http://www.ncbi.nlm.nih.gov/pubmed/?term=El%20Zowalaty%20AE%5BAuthor%5D&cauthor=true&cauthor_uid=24972337
http://www.ncbi.nlm.nih.gov/pubmed/?term=El%20Zowalaty%20AE%5BAuthor%5D&cauthor=true&cauthor_uid=24972337
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ye%20X%5BAuthor%5D&cauthor=true&cauthor_uid=24972337
http://www.ncbi.nlm.nih.gov/pubmed/24972337
http://www.ncbi.nlm.nih.gov/pubmed/24972337
http://dx.doi.org/10.18869/acadpub.sjimu.24.6.11
https://sjimu.medilam.ac.ir/article-1-3102-en.html

[ Downloaded from §jimu.medilam.ac.ir on 2025-07-17 ]

[ DOI: 10.18869/acadpub.§imu.24.6.11 ]

OWEas § (Jguw) eligd (158 ... JHVIRIAIT § HRIN) Slo unSeTgTals 53198 JLawd (L))

Evaluation of Neonatal Exposure to Mycoestrogens Zearalenone
and Alpha-zearalenol on Puberty and Reproductive
Function in Female Mice

Parandin RY, BehnamrassouliM®*, Mahdavishahri N*

(Received: November 21, 2015

Abstract

Introduction: It is well known that exposure
to estrogenic compounds during critical and
sensitive periods of lifespan could result in
adverse effects on the development and
function of reproductive system. In the
present study, we examined the effects of
neonatal mycoestrogens Zearalenone (Zen)
and alpha-zearalenol (a-Zol) exposure on
the onset of puberty and reproductive
parameters such as estrous cycle and
ovarian follicle pool in female mice.

Materials & methods: Pups were injected
subcutaneously at postnatal days (PND) 1-5
with sesame oil, estradiol benzoate (EB,
20pg/kg bw), Zen (0.2, 1, 2mg/kg bw) and
alpha-Zol(0.2, 1, 2mg/kg bw).
The control group received no treatment.
Vaginal opening and estrous cycle were
monitored from PND 23 to 70. Animals

Accepted: January 18, 2016)

were sacrificed at PND 70, and blood and
ovary were collected.

Finding: Advanced vaginal opening,
disrupted estrous cycles and decreased
follicular pool were significantly observed
in EB, 1 and 2 Zen and 1 and 2 a-Zol. Also,
LH and estradiol levels impaired.

Discussion & conclusions:  Neonatal
exposure to mycoestrogens accelerated the
onset of puberty but decreased reproductive
parameters in female mice. These
alterations  could result from disruption
anywhere within the hypothalamic-
pituitary-gonadalaxis in particular estrogen-
sensitive  neuronal  populations  of
hypothalamus.

Keywords:  Zearalenone, Reproducrive
functions, Puberty, Female mice
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