[ Downloaded from jssu.ssu.ac.ir on 2026-06-19 |

Journal of Shahid Sadoughi University of Medical Sciences D31 (Bgo dukels Sy polke oIS iwgy oole adxo

Vol. 19, No. 5, Nov-Dec 2011 1R 63 5 55T B o loid 1% 050

yie o ® — e, b
di ..«/&ﬁnu“'?ﬁapu
' 7

Pages: 586-597 AR BAS-BAY :amio

SIS I 89 g Cawggl Egld 599 FSH g S 39T vl in Vitro & g (ow g 99
9o
"ol 39508 (5555 debld
Ol o9 ply oty ()5l (S39le 8 b)) (it )5

VWA TFIY iy o6 YYAUSIYY el yo &6

N
RN

5 bl (559,66 yleyd ;o (B ks 1N VILTO laswe ;0 Camwggl b (slp aBlialej] catS lul i sS4 g drwg oo
2 01 sgame Somggl 5 Uhae JsSdgd Esb (59) SyeSol sl 9 FSH Il (g0 4 aalllan ol o .0l go llge
13 5 i vitro lases

i8S TOMI99 oo 5 5 iz slizin & ools slabse slaphanss JIil oy slosSss «inbosl sl s s
slallas oliokel b 0 (J5dgd YO-Y- gol)csS slolass 4 S5 auwl 9 FSH. ) ol polas asal ools
nmol/ml 4 Y+« YF+ A+ Fe ¥+ glacdale s FSH I YY-TU/T g YA AFe Nev FoFe Ve b glocdale o ailsl
TVOCD > az )0 b ylsSil 3 lacesS Laome ) 59, £ Do 4 o sSigd .ys )5 ooliiul S jgSl sl 51 F- -
9 SPSS 18le 5 5l ool b (5 bl (sla Ul g 0gs 0,25 dess 3l andllas g .a5uus ools S Iga 10 7.0 CO2 4 /AY Coghb,
20,5 oolaiwl 720 licebsl a0 b ailfoi> sldawslis sl 55 Post hoe (yge;l 5l 8,8 plol 48 )L, ANOVA o905
Al a8 3 o gl S s ylaie 4y Pvalue<e /-0

s JsSeis (KD (N8 s lyse 08 M) J5SI53 S8 4o (ol Vo TUAFSH e o st
F95Ig8 eliy o9l ol (p =7+ ) sadlive (/) )yl E5bs g (ZAY) (GVBD) (Germinal Vesicle Breakdown)
Bl (6 1 Capmagsl Eobs Gliee 9 Jle)) J9Sai9 (SIS Glad (59, Lol (p< + /2 + Vg F V)l aldl |,

Lo sSlsh 115 52 4 Lo yiall plas 5o (slerss B (il FSH 5 oyl il oS 5 gl Lnaons 55mts  &a
Ll a5 Lol wams oo ali81 1) o1 515 Comggl 5 J5Slsd Esls e (e & S p2 Syl sl 5 FSH 0l s

300 Gl 58 jpazme Cowggl g Lo JoSdsd o) S (59, 5 4y S 56 )

DT 050 (sl 55l oSSl sl o JS5 o5 e 30,90 sl slossly

f.barzegary@gmail.com : Sig xS Cany o YOY-FYYYA« ¢ 2045 € Jghmme odinmng)”


https://jssu.ssu.ac.ir/article-1-1734-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-19 |

BoAY

69LT39 5 (5,55 5 dubld

oolgil> s3> (FSH: Follicle Stimulate Hormone
S Wasly 5 S5 5l g 0500 g bayge 503!
Bl onds JoSis (oSl axly 55 90 b Lo aly 5

Colex 1y Invitro lasrs jo  JoSJsd 0l (558900 FSH
<8l FSH Lol Gu g plail cools ol 81 1o (0)asS o0 sl g
5 Sewgsl Eob (IS (575 FSH o5 ol cunl plaess
25 45 oole glaige (VPSS oo Suym0 |, (g 08 Kaso
O AQ)aizan 5 )bb wonl a8l 3T FSH 50,50 sl als
i (slolome ;5 lsilS sla sl igias] I rizmad FSH
O399 Ol (Y )5l o Jee 4 Cusilows in Vivo 4 vitro
EGF(Epidermal Growth alez> ;I o, o586 pass b
gl A ol eSB! ActivinA - Factor)
5 w3 oo iiSly (IGF-I: Insulin-Like Growth Factor I)
S ndgn 5 sia Syl sl Sl Sl S e Jlab ], Ll
Sg g0 0ld = b Invitro L jo (JeSgd dnngs Job yo
g wale> Sglite (5 5l 4gS g9 9 LudS Lanmme 4y 4z L

e ot 215 oS S (€ (pabig) S35 ]
Sade OV Vewl ghlatins 51 Ko oo g lboley 5o
ol S 5 bphes o SaysSl apl ol
Sl pazd Jowe laeds jo gl oo alilsl S gal
2l 5 5 5 Gl el oSSl
SBlse 5595k Glyee b SIS bl

S ash atia Sy g3 sla sk sl L
ol 1 ol clale 5 giadsn s SeysSel
S e Sand S5 590 4 alady (] (1D
Olee 995 g 4 g rion ORIPIAS 50k 4 cl 68
Ssb 1) o eole 5 sese (alf | Syl sl
(Apoptosis) Jeko S ye 5l SysSw] sl VY AY)AS o
35 S ise Ll 0y slasSilsd 5 gyl S (sla sk
6oL e w1y o 5 WS o 5T el in Vitro lae
oS el oad ol usren () \‘\\‘).moso oals

a5 ol oo JsSdgd s saims ol oSl ol

¥4 609 )éi iy 0 ylo o095 0590

dodilo

Cogsl 5k sl (2REle] i Ll S o5 5 dnss
5 ol gya,bl ey o g8y dn vitro s o
i) onl 58 Ghegh g B2iS (V)39 oo wgmine Ul
oolazwl o)'jfol el )105.0.2.4 9 Coew )L....M.l ‘5|L~u.|‘ 6)9.‘9;4 )‘
b e iile 5 niadilg (B Jae
oBaulejl 0 )b slaJsSgd Eob ae; ;o adlllas (lp
el 03,5 wal,8 (IVM: In vitro maturation)

e s 51 3,0 59 45 ol 5le6sT 5 (S5 ge
O% & O JUl g i) omggl Esb o JeSded o,
‘;)L? (.5"“;)""‘9"’ B el 00 (:l?u‘ w.nﬁ}a L’ ools OAJ)..f
Sgd o JoUS In vitro oo o 5, VeV b ool 5B
4 S o bge 5o J15ilon laJsSss sl rizan
Stz »» > Sl e a0 e el Sl Ll
ClS g U el p3Y gt sl i oo Sl
(MNB9d cwe o 9 omad (Jobo

@dgyil slaggeyge Fwsn g @b Cumgl adg
ol el il slolaess jo cwlol 5 b slaas],s
Dgbes oS cul laggeye JpuS Cod g eday
(5,15 0429 ez jo a5 JSah) olaol al> o slo J9Sdgd
4 JL Comgel b Jslon b ol slaJsSdes yail,
Aot 5 3l Siww Siolej] Gon 4 cusS lae Sl
(Mogds oo cule, Jlael oo

4 o5 sl losuzg anl el LB slacewgsl ésh
SlosSdsd ol e )3 Comgsl canlie 0l 5 dnngs
5 &b JsSdgd (6 108 Sasw ol jo o)l (S Slawess
4 FSH (y90,90 .01 so 0131 1) Cormaggl g 09500 05k oopms,
595 Gl )gi) 4 5 &l Sidemd SlagyigolS alws
S g sag el lagsessr wlg oad Wb LeslS s

5T S e 90590 S a2 |y (5359l malS

O3 (9o el Gloyo — Sllagy Wlous g (Sl i pole oGS alxo


https://jssu.ssu.ac.ir/article-1-1734-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-19 |

g Sy Sl IN VIO @l 31 sy OAAE

(Ymm)yeliglS «(Ymm)pyows Slgym o JoSo L ol o
odds u (O-pg/mb)pclog vl o (VOg/MIW) il o
cnS e 30 O9>g0 (GXigm 6LmQéL ozl 5 .(\\)A.ioy

S5 ,9S g axkad ashd 5, Ol @ bpless ol e
oy b sSish b azilsy LlSal 5l eolizul b Slaass
iyl slaslo 5 4Y 55 b S b Q0 %D pm) 3
Gol> & 09,558 Cewd sl aly Y olien 4 Copgel SIL
PSS n 2lid Gghy l wilee S slaJole
5 S5 0 ol Comgsl ol 0ad T slaJoSg8 wud la
e e & 5 5 sladsbe 5 S aY
a0 b gbsSil 31 iula JaSe ol jan 4 TCMI199 oS
ools uiS 10 il Cop fiee 5 1Y Cush, FVC &) >

5 Sumgsl WD) (59, @ SladeSe Sl b)) sl
Feenmol/ml g Y-+ JYFo Ao Fo Yo glacdale . JoSisd
Wlol o JgSlss sl slacusS lame 4 sl Sooje5]

Sl 2lel 9550 50 e laJgSlgh 0 5 ol Sl
£95 39y yo didg odile @l 039, £ S 0,90 plai yo aS
B e o5 CutS a4 pllo slaJsSlsh ples woyg0
Sl aiog oass ol w03y, ¥ e cnl po &5 lasSCIsh 5
Gy 0 LSe (aeys Yosgamaiad gl Gl s
Aise s 8 s oS Lons

250 S5 s logiales] b5 s 55,5 o5 ol
B sop 35 S UY slaeg S 1SS L e e
oa 13 45 (3l e Jpsb W slaw ool T 15 5
2 A 03ld anass JgSgs £ ol ilejl 05,5 o sl
dnlme (Sils e @l 5l 09,5 52 (sl LaptalesT sl
3 cailos g jlens glrog)S L alie Lyl (18 (sl p0)5
Lma 53 33 J5Sdsh Vo (ol o 28 0g,5 o sl
o ioles] 0,90 Jobo ,0 g o eols S’ JSUI ol Tem199
s adlol o cunS laxe 4 sloske )

bl sl sILT

J5%59 (KBS wamggl Eobs (g9, alira olge il

¥ 60 5 53T cpxiy o ylouds (95 0590

S o aas 1y 4l slie S LSS g conlas

3 lacslonnsT ool Ao ad oaums Hlis YU o)y
Gaiss plo 5 (Buisr slbsSls ady e Job
OV d)el Sl

9 FSH Sjslgm caedl 4 b o)ls aad bl asllae
S ab, sy Sepal ol gl S
sgare Cumagl 5b 5 JLU slaige J15T oy (slaJsSisd
Sonte slp ool Sliole;l .o3ls 40 In vitro laswe,s 1 o
S95050 Sl a5 598 plodil el p3Y Invitro goly 4y asisy
Bl s (855 5 lgen Cgz 50 (SIS pol> aslllas

IR 9

Sp Syld g ple SUL L0 VAN 50l po regl (0
0392 (2725 4o €9 5| (omyp (nl 5o adlllas () ok ol
Wl lislol jo oslatwl 8)90 olowds Slge pled el
(Sigma, USA)Z s &5 15 51 g wivgs (Sl s 5 Lalls
Dol gyl &

Sp Sy pale olRals 51 (VF)esle (59w (g o T
Celw VY o laibisl byls cos Sllgs &Y 3l 5 ays
3 bghse Wad )l (b cell WY b,
o e bl g, ()il chdgame 3¢ § Ol 10,95
lax slp ol v A G P slodiges 0g Solal Oja0 4
pled .(WVal colain) Soss gyl sl JsKdsd oS
b9y 4 Bbge g 0d plmil B ol 3eb (talejl Sy
ol z,o Yo od Jlo o Degen as” jsb Lo 0,5 gll>
il 80 oaile Bb oluxt g (VA)aios azss

518 59 5z laplaass (JIT o sl J5Sb 48 sl
Gl oke pyw ial ools 13 bl SlST gl ooy
e Olgie a4 (FCS)( fetal calf serum) oo allugS
oS (g i e s FSH 0 a3 5 )l 5 5y
Sl b as 6,05 Y+°C sles o JSU Veeml o g oobel
Sgioolawl  e=YeemlUml Gl slacdale  ays
5 TCM199 ¢S oo 10 Soyg5u] sl (Omg/ml) Jgloxs
A (6,055 ole S e (5l -V 0C sles yo g oolel JSII

Tem 199 4l S lao b GG sloo o o ooy

O30 (Pgduo duges Gloyd — Sl Glods g S pole oKAGIS dlxo


https://jssu.ssu.ac.ir/article-1-1734-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-19 |

BoAa

69U 3933 (5,55 3 b ld

CiS 039, F e Job 50 Jlae)s J5Sus (KIS 2s)
Sl pss o b, Post hoc g ANOVA ae3] 5l eolasal b
2 W sl Jml on ladsSlsd (Suislsdyse
Gl e ox e ol ool ool LIS Y 5 ) sla logal
Loads oy JIil oy slaJsSidgd )8 aile (lien 5 5kd yo
LS FSH IYY-TUM g VA+ 0¥ Fede Fe b slocdle
Gl blie s ol glis S egS b awalis
FANG gty ©p8 5 Orpum) ks o (gl sxe
CaiS 63, & oye0 45 V- ~mIU/MI FSH clalé o Lo JsSss
duglio Stalo3T gloog S 1500 5 J 7S 05, L a5 el sy

P <o e e V)l oo

by 0 Ll (6,50 (e g Lo JsSClgd Sad poks ( Jlins )3
odal Gy Slodo 0 o w)yp 48,lS, ANOVA (405
O S og o sae uts (sl ANOVA yee] o
&'y 5 Posthoc (yee;l 5l oo duslie og S sla nSile
W05 eolatwl 740 pliebl 4z, L alfus awslis
version 14.0 ) SPSS j138ls i 5l eolazwl b (5,le] (slay Ul
chw Glge a4 P<:/e0 cd5 sl (for Windows
Al 4SOl s (gl e

S sl JoSdgd g9l 9 o) ol FSH &l it -
(o) 0 Hgame Camggl ¢ 1N Vitro Jass j0 oo

9 Samggl E9b 59, FSH calie slacdale &l 58U e

250

—— (Vo) AaSalgh i
:¥ —— pm) Al ol S Ola
2 200 -
)
w150 -
<
-
q 100 - = _

H.
3 . L L-—_'-'i -
“g: T/E// l\—-!
1“ 50 _ |/!
E é_.—-!———'!
0
0 5 20 40 60 100 140 180 220
{(MUI/ML) (A 55l s S 3052

255 s 550 SasSlsd (IS SN =Y+ (1) JsSIsh (6 iyt ©08 5 (M) J5SI58 18 (59, FSH iz glacile @l 1) jloged
A aslid 590 op powbie FSH 51 - emIU/MI cdale o iolos

100

20 +
80
70 A
60 +
50 A
40
30 +

20

(%) JHay ) Jsbn Sdand (e g Camnnyl £ 3k

10

—— (Yo}l £l

—— (%) e JaSais SERE Giua

0o 20 40 60 80 100

120
(MIU/ML)A 5520 68 S paa (3 3a08

140 160 180 200 220 240

Cale ((ilojT 1 35 o Sy30 S sSdsd S olax) N =¥+ GVBD 5 sl g5l g9, FSH calisen slaclale Sl 1Y Jlsgas
A sl 590 op ewlie FSH 51y -mIU/ml

¥ 60 5 53T cpxiy o ylouds (95 0590

O30 (Pgduo duges Gloyd — Sl Glods g S pole oKAGIS dlxo


https://jssu.ssu.ac.ir/article-1-1734-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-19 |

g St yoSanT sl IN VILFO il ousy s 04+

JB 50 g azg BB S 095 L annlie )3 45 090 oo
BB L al53l S s8] el YE-nmol/ml ool oS
5 MNaes e plas ladeSdsd el ol o lazgs
¥eonmol/ml gl ciS Lo o ial3dl ol (p<e/e+)
E<+1++\ 5 10wl Jlake p i SojeSwl ol
Syge SaysS] sl slacdale 5l S e (Y loged)
lasSdsd 095 )l 50 o JoSlgd JlS (g9, el
Sel GlSee slaclale Loty laes slaog 5 g Sy 095
5 Oy ShE Gl it ogg; £ ooyg0 plai o S psSl

AV eV N VEYUm) S0 g slaslice

ol sl JsS3
sl g S lass 10 je, b Do 4 by J4Sdgd
)‘ f”nmol/ml 9 Yoo ‘Tf’ A ‘f’ AR 6&%}4.1& 69L>
S0 mesls BT was eols S SojgSwl ol
les Post hoc g ANOVA (03] 5l eslazwl L SPSS 3316 5
oai; laJoSdgs LYY L o« Sojsswl ol ol o ols
G5 5 s 5 ey ol oLt Lo iS58 ol il e
Lo o cpl poode aile VIV Um ogus> o

«Sayg5w] Sl Aenmol/ml ¢ Fe ¥ gol> slacus

odmlive Lo JsSdsd sl Ol jo ilo e e 8

Ve
ARSI B T LE
5 L L
':~ 4 L 1
=
VoVes o
o
E
E
= A
5
3 T
3
g s, $
. i —— (%) S S o L Q)
(um) Jpds i
Yo T Yoo £ -3
( nmol/ml )i s

200 e 5o S JsSIsd 5 S (D) JsSdsd sy Ceny pa8 5 (M) J5Ssb 58 (g5, sl S sl Cilides slacdald S SIY Jlaged

ol olnsS sl oo 03,58 03 2 (o b oy
S o> (izred D g p Sglsse S
5> )3 b denlile 5 sl Soggl E5b 9 Jle s J5Sess
5 Comggl Esb )0 2y 5 el wig) S S yeSil al
P>/ O)ogi oo onlive Jlue,s J55059 (SBums oo

(% loged)

¥ 60 5 53T cpxiy o ylouds (95 0590

‘GVBD 5 Cowgsl E5b (59, SooygS! aul &l 51-Y
G 2 obd S8 Sldlle lS @il g, o
o labaze 5 7S b jo oal 2uiS sla 55
FEe A e YOS, e8] sl calisee glacdale b oo
L b sSdsd 0,90 plasl b .ol plosl (F+ -nmol/ml 4 Y- -
Comggl degozmo g Wiud alls SHU e 90 Jawg ds

Slacgoze a5 (CoCs)(Cumulus oocyte complexes) slosss

O30 (Pgduo duges Gloyd — Sl Glods g S pole oKAGIS dlxo


https://jssu.ssu.ac.ir/article-1-1734-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-19 |

Boay

69U 3933 (5,55 3 b ld

“t

(%) Il Jsos3 Eonn s 5 ol gl

D o

(Yo)yduse ) JsSass Soaal e

(Vo)smssl g 51

{ nmol/ml ) sl 55l sl ol

Salojl 18 )3 oy 3590 slaJSgd (S olams) Sl 5 S50 59 (SS9 Cammggl Eobb (59, S ygSeul ol il slaclale I 51:F lages
.(05{ Sae Ve ﬁ‘).g

VL & e Sl b ap alisde LB o 038
9 Uy 09,8 b awlie o oS5 sllase 0 YAQum
YUMol al b ond Jles ooy S
2l 09,5 b gl 5 Gialidl ol Lol e/ - Vg
Eobh 098 axg BB FSH 31 VeemlUml ooisS
1 glaasde LB Ll (JAPIGVBD 5 (/8Y)emsssl
o s JAS b aenlie 5 FSH 5 S8l anl 5

D loge)(P<e/+ e+ V)adsly lis oy ,S

Sy FSH 5 Soys8wl ol (oS 5 Il awslas -F
Ll 53 pamme Comogsl 5 o JsSidgd ad,
Syl sl Yo enmol/ml o S adlsl b e ol
Al LSS canS lase 4 FSH 5l Ve emIU/ml b ol o
i olhee o 130 Gl FSH 5 S oSl anl (o8 5
S5 sl e 5 (ITVIJAS 05,5 b anglia ;o Lo J5Sils3
olidl cplas” Jls o (p<e /e v e Vwols las (JO)FSH
<éb,o FSH 5l Ve emIU/ml s a5 29,5 L awslin o

225
& Survival rate
200 -
W Follicle diameter
175 4 B GVBD
@ Oocyte maturation
150
125 4
100 -
75 A
50 1
25 A
O ,
cof\“o\ yit. © eon cs Vit C

plowl 09,5 ¥ 50 ltalojl 5, # e (b y0 ()1 50 jgamme Cumggl g (J5SI5d 0y (59, FSH g oo po8il sl (gl aslio g (oS 5 I 31D loges
V- -mIU/ml FSH (f 4\« + mIU/ml FSH(Y 5,551 ol ¥ - nmol/ml jga> ;o (V (J58) oo 4 caiS lasma ,0 (V (J65 g8 ot
(g 03e Yo il Gtalesl 12 50 sy 0500 sla JsSisd S oload) Sy eSanl ol Y -nmol/ml +

¥ 60 5 53T cpxiy o ylouds (95 0590

O30 (Pgduo duges Gloyd — Sl Glods g S pole oKAGIS dlxo


https://jssu.ssu.ac.ir/article-1-1734-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-19 |

g Sy Sl IN VILFO @l 31 sy OAYE

5 Lglsils Jobo slo ¥ ples £9,8 b olaards 5 oBauo
9y » FSH loygin, &5 ()5 5 Il lagshe
A S e sl slidls sl
Wiy o (9590l 4 o JoSilgd amst )5 BV )i oo
G551 o )0 (505 Loy (18 FSH iz o8 2305 o0
al 05 S Jske ismaml «ssT Wgy po o ls (JeSlsd
caS e 3 FSH jea> L &S 09000 g
o S glagise T on g JIET GladsSsd
AR RARPARD RO gy

03, g5 o GFSH) oS g FSH 5 (oydsmn FSH
Wang gl b s (VYOY Ak o Culan |, JsSels
SlosSlys 55, fime LS oS5 FSH Y- o¥ L
ok 55 5 98350 I Sl s e 1, S5 o
o2 bl (Vo)) 5S> 36 GVBD 5 Comwgyl
S oo as &l Yeov Jle o Baker lwg o
PBlaz a5 ols Las YooV Jlo jo o),Ken ¢ Cortvrindt a5
DT oy elosSss o,y \-mIU/ml FSH clale
S s FSH aib 1o 5 Caol ()50 e 55 ol
il oo 00i o JoS g8

sl JsSdsd JelS ples dn vitro CuiS lare gl o
g Adriaens (YV)eo! 530l FSH jga> ,0 s sl op
sy S alie ctS oo b V0 Lo o 5 ol S
in vitro o, e 0 FSH (jlaad jo 1) 7). JeSgd
(YA S i)l

Jsb 33 FSH &1 sl 335 & 4ty gimie o5 jshilan
FSH clale (2l b aas oo ol JIiloy (JoSilgb coas
Lagie 0y Sy 4o il o ) - emIU/mIiSTas b
s oo slis b (_gL(bk)i}.ch)'T (YO)ogd o canlie JsSJed
Jasl e FSH gl il a2 JIT o0 (sloJySlsh o5
31 sn ST 0 slaJsSilsh 28 | 5 azis e ol
05 adllas g gy |y Wil 59y 2 FSH palais

Comsgg) Esls 60L5 Hlme 4 FSH o5 05 o ol Lo ol

oy uores Slaslie ol aes o l38l 1, GVBD 4

¥ 60 5 53T cpxiy o ylouds (95 0590

Gy Azl g Sy

b JsSdgd als, ouisS pulas a5 Lol oy Seuil eS8
@ Lo alaslesl o)ls ab (FSH) JgSg8 S yome (yga,90 Sl
SsSg ples 9 0l Gl )0 FSH oS (28 zeg
Qo8 o olis |y invitro by slasl J1T oy

Sy slamsl 4 gl 5o wss il el gl FSH
o35l 0y JS5 riman 5 iyl (slo Jsho 35 0assS
ol SLbl Gliglgl,S sladshe 5 Syl G (Siogy
FSH a5 5,5 bl (Y44Y)),Ken g Cortvrindt .(} 1)l
@l sladsSdsd wby 0 Sl g me Sl BB I
Lo 3l FSH Gd> (S joge ;o .Cewl in vitro lascs
s 5 e b3« | LS slasle sl cutS
(F+)o5so J5Selsh sl Jsko 5o

byls o 05 olgris Veoror Jlo yo o,Sen ¢ Chun
5 S pre HPSB (paiz 3985 5 Ll FSH plads
b 0 (YV)ogd oo Jie 4l slie P 5l Hlaanss
obisle I Comggl zo> 939 4 FSH w8l cus
ol melS L (Gap Junction) ,ladls oVlasl jo D]
A,y S lasme 4 FSH 09380 L Lol jladlss oY Lasl
5 JsSls ndy Sy S8 JLET 0y sla 5SS
sl 5 (S slegise IS eyl ojh> fSas
ONY)a2d o Lialy3l | i Vitro laswe jo pg 5] 0 0

Goalosl ol oS S b solS vszs
.L:....;y L(bo.h)‘é)la U"‘ ‘Mb‘so (IAP)GJ.‘)}..)}'] LSLQQ"':"ﬁf
JSis invitro g invivo glalasxe ;o 15egil 5 sl Jolu
activinA ale> 3l o) oSl pass L FSH () +)aigd oo
il WS e S 1) (JeSdsd by alewy e g aeo e
3 gyigals il dauly Slawss Job sleedas
Iy Pk slo STy by g gols ool Jsbu slo STy
hasSes mebas (ST g (S9! Glapasile dhews

O30 (Pgduo duges Gloyd — Sl Glods g S pole oKAGIS dlxo


https://jssu.ssu.ac.ir/article-1-1734-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-19 |

Boay

69U 3933 (5,55 3 b ld

oMbl JsSJgh ady po fe (S slaanld 0y50 o
el s o (Sl

loJsSdsd ,hd (59, 5l g SiysSnl sl 4z 51
slid ol laJsSdgs woys slazg BB job 4 Lol sl
aS ams o lis Lo lislesl ams o il | ax LSS b
YV L SoysSnl sl L 50 w039, # CiS 0y90 )0
adlol b as Jl> 0 asile oo 03 0,90 plodl 3l amy Lo JoSdgd
ol S b 4 SoyeSw] awwl Yeenmol/ml s S
e ggoge cnl (T jlogedab e Ll V0% b oas e
ol 1) bl (J5SIgs wole 5o SeayeSwl apul ol ke
OFF VA e

Jlo jo LuilKan g Rose ol |35 38lge yol> ls
S o8] dul g gl 09580 L oylial o(FY )l 1244
3y Sewy SladsSdsd vy uddly ciS e 4
o9 g pol> axlllas jo 0w il in vitro lae
oS Sl cplply ol cals o0gjdl ciS o 4
4 S8l sl (309381 &y bogyyo |pasio 55 oo oaalie
as ob plas LS e gy, adgl slaiolesl el laae
& SaSonl i )3 Sllges ool J5Sdsh oo
FoSds aly a ol 52 IV P sy oo ol s
i Laes 55 il on 59 0 gdyi5 5 155 sl Jsho o8 ol
O raw 50 e SoygSew] sl (Y V)aS oy 1, ol vitro
CZge (oefgn Sl g mhy o )eSsS (lyie 4 en g
Sybise (2R crlple (00T Tosd oo (N tiw (sl
5 b i Sl 5 csle caz wh, Jlo 5 slasSilsd
Sepgin] Sl by polie @ 5l elad Sz )L, L
55l

AB g ad; gy Gl Shl e SaysSel apl
S JsKIs ndy ey D8 adl asls lasSs
olidl Gl sl o wws e Gl 1) in vitro e
Q| 0,5 adlsl dn vitro lae ;0 FSH (90,00 o Slas
&y asl sl azy B b wlge Syl
oyl By 3 Sl isdnl Ol C el
2 Sy 9% Sl o atilil ams o 2alS 1) gl

¥ 60 5 53T cpxiy o ylouds (95 0590

chle o wa B8 (024Y),Kes g Cortvrindt

s Gl ol 5l S0 glacdale o Ll sgd co cdnlin
Ot boe Rl Commggl 5l Gizmen s GVBD ((JoSJgd
JLs ;5 Osbom 4 Nayadu ol i85 sbwl, o Slaaliv
Ll Yoo F

bylys 4 1) in vitro laoee byl puilen Lo a5 glej
g dile oo 0aiy a5 oo JoSded e muiS SUo 3 In Vivo
IRl s plonl 2l Wil e g dimy o0 g5k al>se @
b e

25 by (LS slaadllas g addllas (nl mls Gongex L
aby 5o FSH gle s wl [S3 YL o a5 LYo o
ool sl g Jley) J5Sss (KBS (e «(J9SIg
(ol slacudled pl 0l b g o anl ol jo jpame
ohge 5l oy lasSdgs ctS e 4 FSH Yo
Dl oo adlal Iy ol Il Ko 5 S

o boless (s Sl slacdl sl
2ol Ol &5 eSSl al geas
[LH (Luteinizing Hormone) .3 ;| S 20 4 &l
5 cAMP (Cyclic Adenosine Mono Phosphate)
bl ool aYle jo (Y)Cw! pstie boopaudSlisg
oad dwli (598 Cilaus! Gzﬂ S olgre 4 Syl ol
R ARD S

5T 5SSl JIG0ly glgil cy5 il cile anlp b
Oliee 4 SoysSol sl 99,00 (LS 45 05300 Sy
S e 0 a8 o SuB 1) eaisS oS olge ol (g0
S lade Wb ceslie g Jloay! ylys Laa> (gl in vitro
Sygb pols adlas oS WBlol Lo a4 SojeSw] ol
L ablie s aslys ab, Jlo o slo 55t b ons oLl
in vitro lase jo 1) 05 lie K> LS ol sla IS,
QS Laas ((o)ad olge 5l 8)

Al Alfiz slacold ousS aul ol asllas gl
30352 Dl sl (JsSdg 0l 4y S o Sy gSa]

Lol ool o0y ailids g5 a0 (JoSgd dmwgi g 0, b o

O30 (Pgduo duges Gloyd — Sl Glods g S pole oKAGIS dlxo


https://jssu.ssu.ac.ir/article-1-1734-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-19 |

g Sy Sl IN VIO @l 31 sy OAFE

Oowidu Seue slp ol wlioley] el in vitro lase
adllas 59, o0 dpol a5 050 plowl el p3Y in vitro gols 4
oais] Sldllas plxil (135 5jlsen cqz 0 (S5 o>
sl

&l ol

Sl el e 4y 05 lesl g ply oSisls 1 LL o

355 o 8k b

Sl s iy page |y J5Slsh iy Wlgise S Les
ol oolazwl FSH 3l o JoSdgd (6 s Sy &ya8 iulsal
ol a0 a0 T gl Wl sla JeSed lie aS
AR o
S el lame 5yl g Sl sl b dalllae oyl
Gl emlin Joe a5 ol plol S ige 4565 5l oolaznl b

3 ISR ;g dnng (59, Wie SLS 5 SIS S5

:&bw

1- Anderliesz, C, Fong CY, Bongso A, Trounson A. Regulation of human and mouse oocyte maturation in vitro
with 6-methylaminopurine. Hum Reprod 2009; 15(4): 379-88.

2- Eppig JJ, O’Brien MJ. Development in vitro of mouse oocytes from primordial follicles. Biol Reprod 1996;
54(3): 197-207.

3- Smitz JEJ, Cortvrindt GR. The earliest stages of folliculogenesis in vitro. Reproduct 2002; 123(2): 185-202.

4- Dahl K, Stone MP. FSH isoforms, radioimmunoassays, bioassays, and their significance. J Androl 2003;
13(1): 11-22.

5- Liu X, Andoh K, Mizunuma H, Kamijo T, Kikuchi N, Yamada K, et al. Effects of recombinant human
FSH(rhFSH), urinary purified FSH(uFSH) and hMG on small preantral follicles and tertiary follicles from
normal adult and androgen-sterilized female mice. J Fertil Steril 2000; 73(4): 372-80.

6- Chappel SC. Heterogeneity of follicle stimulating hormone: control and physiological function. Hum Reprod
2003; 1(2): 479-87.

7- Allan CMM, Haywood S, Swaraj J, Spaliviero A, Koch M. 4 novel transgenic model to characterize the
specific effects of follicle stimulating hormone on gonadal physiology in the absence of luteinizing hormone
actions. J Endocrinol 2008; 142(6): 2213-20.

8- Abel MH, Wootton AN, Wilkins V, Huhtaniemi I, Knight PG, Charlton HM. The effect of a null mutation
in the follicle-stimulating hormone receptor gene on mouse reproduction. J Endocrinol 2000; 141(5): 1795-803.
9- Bukovsky A, Chen TT, Wimalasena J. Cellular localization of luteinizing hormone receptor immunoreactivity

in the ovaries of immature, gonadotropin-primed and normal cycling rats. Biol Reprod 2010; 48(2): 1367-82.
10-Wang Y, Rippstein PU, Tsang BK. Role and gonadotrophic regulation of X-linked inhibitor of apoptosis
protein expression during rat ovarian follicular development in vitro. Biol Reprod 2003; 68(3): 610-9.

11-Murray AA, Molinek MD, Baker SJ, Kojima FN, Smith MF, Hillier SG, et al. Role of ascorbic acid and a-

tocopherol in promoting follicle integrity and survival in intact mouse ovarian follicles in vitro. Reproduct 2001;

121(3): 89-96.

¥ 60 5 53T cpxiy o ylouds (95 0590 O3 (Bgo I (Siloyd — (Sl lous g Kby pole oKl alxo


https://jssu.ssu.ac.ir/article-1-1734-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-19 |

040 69U 3933 (5,55 3 b ld

12-Byrd JA, Pardue SL, Hargis BM. Effect of ascorbate on luteinizing hormone stimulated progesterone
biosynthesis in chicken granulosagranulosa cells in vitro. ] Compar Biochem Physiol 2003; 104(2): 279-81.

13-Luck MR, Junglas B. Catecholamines and ascorbic acid as stimulators of bovine ovarian oxytocin secretion.
Endocrinol 2002; 114(5): 423-30.

14-Eppig JJ, Hosoe M, O’Brien MJ, Pendola FM, Requena A, Watanabe S. Conditions that affect acquisition
of developmental competence by mouse oocytes in vitro: FSH, insulin, glucose, a-tocopherol and ascorbic acid. J
Mol And Cel Endocrinol 2000; 163(2): 109-16.

15-Thomas FH, Leask R, Srsen V, Riley SC, Spears N, Telfer EE. Effect of ascorbic acid on health and
morphology of bovine preantral follicles during long-term culture. Reproduct 2001; 122(3): 487-95.

16-Cecconi S, Rucci N, Scaldafferi ML, Mascuilli MP, Rossi G, Moretti C, et al. Thyroid hormone effects on
mouse oocyte maturation and granulosa cell aromatase activity. ] Endocrinol 2001; 140(4): 1783-8.

17-Mahmoudi R, Subhani A, Pasbakhsh P, Abolhasani F, Amiri I, Salehnia M, et al. The effects of cumulus
cells on in vitro maturation of mouse germinal vesicle stage oocytes. Ir ] Reprod Med 2005; 3(2): 74-8.

18-Degen SM, Stanton PG, Loveland KL, Meachem SJ. Follicle stimulating hormone(FSH) with drawl induces
germ cell apoptosis in the immature rat testis in vitro. ] Endocrinology 2009; 51(9): 253-6.

19-Albertini DF, Combelles CM, Benecchi E, Carabatsos MJ. Cellular basis for paracrine regulation of ovarian
Sollicle development. Reproduct 2001; 121(4): 647-53.

20-Cortvrindt R, Smitz J, Van Steirteghem AC. In vitro maturation, fertilization and embryo development of
immature oocytes from early preantral follicles from prepuberal mice in a simplified culture system. Hum Reprod
1997; 11(8): 2656-66.

21-Chun SY, Billig H, Tilly JL, Furuta I, Tsafriri A, Hsueh Al. Gonadotropin suppression of apoptosis in
cultured preovulatory follicles: mediatory role of endogenous insulin-like growth factor I. Endocrinol 2000;
135(6): 1845-53.

22-McGee E, Spears N, Minami S, Hsu SY, Chun SY, Billig H, et al. Preantral ovarian follicles in serum-free
culture: suppression of apoptosis after activation of the cyclic guanosine 39, 59-monophosphate pathway and
stimulation of growth and differentiation by folliclestimulating hormone. J Endocrinol 1997; 138(9): 2417-24.

23-Dumoulin JCM, Meijers CJJ, Bras M, Coonen E, Geraedts JP, Evers JL. Effect of oxygen concentration on
human in vitro fertilization and embryo culture. Hum Repro 2008; 14 (2): 465-9.

24-Baker SJ, Spears N. Follicle stimulating hormone inhibits apoptosis in pre- and early-antral murine follicles in
vitro. ] Reprod Fertil Abstr Ser 2007; 19: 21.

25-Nayudu PL, Osborn SM. Factors influencing the rate of preantral and antral growth of mouse ovarian follicles
in vitro. Reprod Fertil 2006; 95(4): 349-62.

26-Mao J, Wu G, Smith MF, McCauley TC, Cantley TC, Prather RS, et al. Effects of culture medium, serum

type, and various concentrations of follicle-stimulating hormone on porcine preantral follicular development and

¥ 60 5 53T cpxiy o ylouds (95 0590 O3 (Bgo I (Siloyd — (Sl lous g Kby pole oKl alxo


https://jssu.ssu.ac.ir/article-1-1734-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-19 |

g Sy Sl IN VILFO @l 31 sy OAFE

antrum formation in vitro. Biol Reprod 2002; 67(8): 1197-203.

27-Cortvrindt R, Smitz J, Van-Steirteghem AC. Assessment of the need for follicle stimulating hormone in early
preantral mouse follicle culture in vitro. Hum Reprod 2001; 12(5): 759-68.

28-Adriaens I, Cortvrindt R, Smitz JX. Differential FSH exposure in preantral follicle culture has marked effects
on folliculogenesis and oocyte developmental competence. Hum Reprod 2005; 19(2): 398-408.

29-Sanyal S, Datta S. Effect of ascorbic acid in in vitro rat adrenal and ovarian steroidogenesis Ind. ] Experiment
Biol 2003; 17(1): 86-8.

30-Padh H. Vitamin C: newer insights into its biochemical functions. Nutr Rev 2007; 49(1): 65-70.

31-Zhao Y, Luck MR. Gene expression and protein distribution of collagen, fibronectin and laminin in bovine
Jollicles and corpora lutea. Reprod Fertil 1995; 104(2): 115-23.

32-Rose UM, Hanssen JM, Kloosterboer HJ. Development and characterization of an in vitro ovulation model
using mouse ovarian follicles. Biol Reprod 1999; 61(5): 503-11.

33-Pinnell SR. Regulation of collagen synthesis by ascorbic acid: a review.Y ale J Biol Medi 2002; 58(4): 553-9.

¥ 60 5 53T cpxiy o ylouds (95 0590 O3 (Bgo I (Siloyd — (Sl lous g Kby pole oKl alxo


https://jssu.ssu.ac.ir/article-1-1734-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-19 |

0y 69U 3933 (5,55 3 b ld

Effects of Ascorbic Acid and FSH on the Maturation of Mice's Oocytes
and Follicles

Barzegari Firouzabadi F(MSc¢)*
Department of Animal Physiology, Payam Noor University, Tehran, Iran
Received: 22 Sep 2010 Accepted: 23 Jun 2011

Abstract

Introduction: Progress in laboratory culture conditions for in vitro oocyte maturation has led to
development of the treatment of human and animal infertility. In this study we investigated the effects of
FSH and ascorbic acid on the in vitro maturation of mouse's follicles and enclosed oocytes.

Methods: For experiment, intact pre-antral follicles were isolated from the ovaries of 6 week-old female
mice and cultured in TCM-199 medium. Special quantities of FSH and ascorbic acid were added to the
culture medium (containing 25-30 follicles) during separate experiments: 5, 20, 40, 60, 100, 140, 180 and
220 IU/L of FSH and 20, 40, 80, 240, 300 and 400 nmol/mL of ascorbic acid. Follicles were cultured for 6
days in an incubator at 37 °C, 92% humidity and 5% air CO,. Our study was semi-experimental. The entire
statistical analysis was carried out by SPSS (version 14.0 for Windows) using one way ANOVA. Post Hoc
tests were used for the multiple comparisons at 95% confidence interval. P values < 0.05 were considered
statistically significant.

Results: At FSH concentration of 100 IU/L increase in follicle diameter (190um), survival rate (91%),
germinal vesicle breakdown (GVBD) (81%) and oocyte maturation rates (61%) was observed (p =>0.05).
Ascorbic acid increased survival rate (42%, p<0.001) but didn’t affect diameter, GVBD and oocyte
maturation rates.

Conclusion: Ascorbic acid and FSH-containing medium showed a marked increase in all parameters except
for follicle diameter. FSH and ascorbic acid increase the maturation rate of follicles and enclosed oocytes but

if they are supplied in a combination, this growth rate can be significantly increased.
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