[ Downloaded from journals.tums.ac.ir on 2024-12-04 ]

o) lis

SBS JUait sy s ol 55 Y-y 55,530 005 18 ComigS U519 CommdgST &5 o) 2
OIS s ey b U5 welsesS g shw 93 (FY/EY commSSIS 93)

oS>

-

(ERVAR VIR RN FRRVARYA PN ON VR FRRVZY-Va 2 SRS IV FRRVAY VAP I

oS s Lo, il S L s Jlasl sl js L 055, (Connexing b SO iie o ai
S350 53l 0dS S R ey adllae (pl Ga IS 4 Olsely sad iS50 5 a0 g JUESH lsedge
53y Al Gl oS ClapiSSls (S AT 5 YV ((Connexin) SO 53 05 Ol el s IS 58 A5 g5 5o
Ll sl E b 5 S Lg) s (58 e S

Ol slaw (65,0 Sl Slides S e 53 \WA4 OLT B AA 55 5l stalim 6550 andllas cpl opmry w o0
e plol (SKasd sdiSal O3) U8 5 (UMess Cinds oy L 065) anlllas 65,5 53 53 0,68 ipe ol
Sl Yom80 o oasdome s YAMIKG 5 Sio 0355 WUl 35,5 Jul s 5 (Bologna) Liyls slas Loy S
IS s adllas 55l solan 4 Dl e 5 Olassd SlaeliS S o5 ey 5ls e pke 5 & bl 5o
s sl Ao S 05 Sl CuiS Jaos 53 5l 20k 51 ey i e S 5 L) IS S S o
3 eI RNA £l 5 6Ll Lass & 100 Ml b o=y 0,8 (G SWD I 505 5 (S ST
S e Real-time PCR SisG Laws 5 05 Ol .62 8 52 CDNA

5P/ ) Jd gl P<e/oe V) ols Oy aalllas 05,5 55 (Connexin) oSO 55,8 0 Ol slaasil
o e Jd sl 5 A o J 5 sl (Sl Jlsbae 1S J RS 058 4 o (P /0)) U5 )
NGISYIRRD IRV S E I W B

el lslme Jolas 3 53l 0 1S Il b Olass iand Grnly oS 5l DL i cpl g S uomd

OMass Cand ol b OB Y 5 YV (ST 53 05 Ol o dnsS Sk Sl ek S euds” clals”

.L..:J Ju.}) J)LS u':*-_'.lf‘ b Ca.w‘ 43....4\}; Lg)j)L.v &.‘»5 LS)JL."é
Assisted reproductive technologies (ART) o1 Cls s S

don A*\&j 6;4.}9 b.).i‘)é
‘ra:\)dﬁ Ehgr daeo a\‘b\j.}.).a.m

JONCEIN PPy e

ranls ol Codlbgy Sl 5 e =)
oaplog paime o anels Olicoylogy o)
o Ol S pgle ol o pioant ol
)

olSCia g5 o loys Jelo Sliin 350 =T
plol il motms o 315 slacs Loy
Dl o S ol ol s ot
STy b slaslay i 35,0 =1
Ol s olod Sy o 4le oSS

*

D (S gk o8ls Olg i st ks 58
8 pand s Ol o (unst ol Sl sloy rame
(z2) rards onol il Sliis S e
=AW il
E-mail: zangeneh14@gmail.com

PRV

Controlled ovarian —_al&ilss W ol s 1 el (8
.3,ls 5 hyperstimulation (COH)
L IS G cdr & (IVF) a8sbsT -0 oo
35 (S by s 5 53L8 L Olokass o J 28 SO o 5l enlizul
sdoal (Lo mul) S GbdSs ol 5o s

25

Tehran Univ Med J (TUMJ) 2022 February;79(11):854-62

http://tumj.tums.ac.ir

Premature ovarian oldess 35 S, b osobL OU;
Ao ,> Premature ovarian failure (POF) L insufficiency (POI)
ol pde opl &S s e L&y ool 0L 5l e s LB
Poor ovarian L éwxs cwb b OMessd a8 ol o SlesS
TN L & 500L0 gy 555 b e 50 responders (POR)

Sl el 5 s o LSS o0k e 53 ) Sl Comex


https://journals.tums.ac.ir/tumj/article-1-11531-fa.html

[ Downloaded from journals.tums.ac.ir on 2024-12-04 ]

OLlSaa 5 4S5 (5 5dh sy 8 Aoo

Sl o el S e il (S L SIS VL ey
et o s osbas ol 93 oDl s 350 0 o 45
b s o3l (STl lpel 5 Wy dadsS05e 0 LeOT .52
R S IS TP AR B S [Py
S 5 (b

53 Lbods atld LSl p g5 s WOl Sl sae YV 0yt
sdome (§ S e 35 sl Fob 3 sl B LS Ok
Jsl Gob 3 o Lls adge 1y odd oS Sipe Ls)
s e sS sbdshe g s (KDa2)) S 58 sdaze lad S5
235 bl S gl

S Lals 9L esle 58 5 01K 5 Santiquet (glasllas s
Lea Y (CONNEXiN) SIS 05 Oy oS odiats Ly 5 555U
3> mssh dsnsS ShaS 53 1 01 S5 L5y S S
1 sdgs 4 15 INVMIO Lo s £k 4l lele

Us S essess sladse 5 50 YV (Connexin) oSS
o3l &S el s Ol (cells Corona radiata cumulus) Gl
-5 S sad sk o Homomer/Homotypic sladUls das e
2 3l S gl

ladshe 0555 O 05 by SRalS L 5 £F STl Ol
Sosk Oy LAy U5 Ad; ialS e Granulosa
i3S sk 55 men 1Y (COnnexin) SO 53 S
S 35 Sl 5 U IVF s s 5 5450 0l L
ol S (Connexiny ST ol ol sls ccand onls OLiS
Tasl OB 5 e 5 S kS oS pnd

s Sles Dl 4y by o 065 550b0 o 31 Td 3500
Gl San oy 5 Shae ez Jile 4 Sl Oless
Jole S ) o laia Ll ctas 2alS OU3 e RlB L L o0k
a0l Gless IS8 pbed als (St ol e 5 S
O el L (Primordial) alsl slad S slaws Slsbas ialS
AL IS 0T il ol e Sas kS s i 53 31 W15

b b il (6,8 IS (Aneuploidy) a5k 550 -
5 ATP L3 (kS e sl 2alS b by =Y
T pb Ol L S5 SISl s Sl s bl

Wl e sl 5L 8T L s b 0L o 1

il Ol Gos o8 Wileads sl ilires Sloys gla IS5
Jo O Glass cins Ly) opl ol Gl sl
(ol 5 o (S35 Sl T (S ke ( (S55 —psizes S
Sz ol K L0l as o K> s B Jlo by Syie
Lapebl Lyl n ety (55 50b0 5 e 5 S5 5m S5 )

sl (Kol o i M Cinns ;)Lf,méwg" S Shlew 53
Gl 53 ol St Olzas ool sty (SlacSTasis 5 50us
2Ll Glacass sl blis 534S | AL e 055 Olsl 5 A
Lilasa 5 axdls sy JWl 5 Ol (gl (6508 lageer il
Sl Ol (b OBwasiuly b amlie 3 Oblen cpl
Wl el JUE e s Sl

S ol Dl ¥l iy Ol Cind el psie 4 5]
L obles 31 S 2t cims Y00 Jle B Ll ol ol b a0
S ntn s e Sl LIS s s mul
Sl bl ow Ul Gssr S 4 O S
B S8 5 JSIS S Ososr al mhe i aberde
s 5 S5 shosn Sleo a5 o on Jge ST D055 cads)
T el JIsT slad 5

Loply bwg Oless 5 Ses o8 ol ol jasile o)yl
Oljon ssba W5 Ghass J5o 5 il Gsnssn SadiSom
Al J sl oﬁ.w‘yu\).ijz.ﬂlc;; 555 L3, (Synchrony)

Sl oo 5 das e 0L o Jlo d slaasly
o Risdes el Lay s IS Ad, 0 Sl
Sl sl edge a1y Jse 2SS Jluess (Steroidogenesis)
331 0 S Sl g ,ed3 3 Olhest 350 s il g, Jlie
o SuSplas s Shee 4 il SIlad ol 5 ol 55001
L Laply ol aan 555 a2l W 4 2wt 45 505 CAMP
S Dbl Gk 5l Sess ws; bl 5 sy glediSw
Lo Sleopbl Ko b 2SSl S ol 4

Slomisn LoaSl (S Jole oVl glgl 51 S
b Sassi 5 i sesS ladsbe g (BLII ol &5t LS
SplS pa gl e eal s ok oyl K 5 wdss oy
o AL sl Gl sl K oVl L S
Llods LS

AEF GADF 11 oylas VT 0,50 0 Fo v oo it i gl oletils o 35y 0uSCiils aleo


https://journals.tums.ac.ir/tumj/article-1-11531-fa.html

[ Downloaded from journals.tums.ac.ir on 2024-12-04 ]

Ao ek i anly b U5 sl sS sl sl s (D Sl 5l s 10 VL st o p€ crasi S 5 e ST 8

SPSS software, i5slp 3 5l eslizul L Laesls LT slassls 3JUT

O version 26 (IBM SPSS, Armonk, NY, USA)
S sl el s Gl LS s s 5 o Ske ) ealic
SH) plwil 31 s (Tukey post hoc test) Sy  ias Oye3l
sy 3 Oluabl (gl 3 eslizal Jlos sl (ANOVA) il s
P<e/ee V) A a8 s /o) ) meS (g labae e sl

laasly

05,5 33 > rilsesS sladshe ke S50 il
or s sl b s Ayl cis sl e Poor oJ S
ol VY dad e 5, 0le 4 5 b A S 13 S S
5 oombe Jio St 5l bdde Wl ocis 5l e
N P c2S Sl s S lad e G55
NS

ol bad o dad g Slely 5 ooy el O YA Iy
Sl Gromby Sl s Wl S b |, 55 Sk
25 psbal sls OLE ey 555 03 1) sl b sles 5 sdues S
Sde pola 53 8 6 S0kes A3l o e (5950550 Sl
Sl Js 0L 055 93 53 IS sbay ad gl (65580, 50 o
(5 JK8) 3l e 35680 e Ladsho oS 3

MRN =l 3 03 Ol 5T

eSS 05 Ol ol s Cod 1Y (Connexing oSS O
Laasl, ulal ol odd osls il ) Jsd s €Y (Connexin)
Sslas EalS U5 sl altlie o 55 J 28 055 55 05 O
C S5 I altlie a3 Ll (P<e/ve)) Sl
(P=+/44%)

53 05 Ol Glhas Chas el L 0L anlas 058 s
Al anllas 05k 05,8 4 S IS5 sl b akslie oy S
sl dstlie &S Jl= 55 wls ol (P<+/v0)) lsbus
s e O 0,8 L oamlie 3 05 Ol RIBH 4
51 s Tukey post hoc test ;I acslia pl (gl o (P<s/er))
a5 P<o/en) bslas mhaw 5 sl eslisal ANOVA 5J6T

Al as S

Tehran Univ Med J (TUMJ) 2022 February;79(11):854-62

http://tumj.tums.ac.ir

> o (Zona pellucida) Jawsh Ui slagg lal iman
LAl e a5 3y g0 chas QS Azl Sl U Slac gl

5> S50 3l 0k S S e anlllas cpl Gt
adyl 28 aS ol b 2SOl 8 palalyy K55 s W,
O e S Ly sdome S e 55 sl E o
L Ol odsesS adshe 55 2 oS Lsls sdgs 1) ol
oS sbdse Ad el Oless il 2ol
VLl cplply 5 Kl Comssl @ sk (S0
S 3 Sl bl me g fegs ol Lol o ) sk
el J S 56 s

IR PRI

A4 OLT B A s 5l gdalis g3, se anlllas ol
Ol e plol Olslo (65 90k Sty Dladosd 55 50 5o
IS 5 (Oldasd cind el L 0L3) aadllas o5 5 55 555 2
A rleu.‘ (Kess suSlaal OL3)

23 Sh ess WSASl asss s Loy S s e
e o bulss 5 e Yeof0 s es g 5 YA m2/kg
ple G 5 Ol Gl diS G 5 e )l B eae
(Bologna) Lis) s slms b (oo padedd 55 (Sola & O
3 e 3 Ll I S S Sl
L ol (Jhe Gl s 3 5 i b e s S 2SOl
ey oS, 5l cews ST) (Isoproterenol)  J s s 5!
51 S ST (Propranolol) J 4505 2 5 (Monico W
Slassls Olgsa Vo MM Gl U (Gyls Ay Sl oS
plasl 51 il L) CiS s 4 3Ly 05 S oLl
Nano olSaus L clile 5 plol RNA 1 il (oS oo
3 S 5l cDNA 5 1 el 5= drop

ol s A8 s Realtime PCR SUSG Lu g 05 0L
035 K bels ails 058 3L gl 058 5 adlas
033 2baw 03,5 . sola Loy S 55 5 o)l ok (K RS Gben
535 505 05k O 038 S8 Chnss el Olless 4 bosu e

.JJ.)).:})‘)L:J,{:) ajjf


https://journals.tums.ac.ir/tumj/article-1-11531-fa.html

[ Downloaded from journals.tums.ac.ir on 2024-12-04 ]

Normal
Patient

OLlSaa o 4S5 (5 ,dh sy 8 AoV

Goo g) p3 5ol 5 Gy aw) Jil 5ol cadgl S 51 oy onds frasly Olkadsi 05 8 (555 590 pgoi 1Y S5

AEF GADF 11 oyl VT 0,00 0 Fo v oy il oy pple olSetils gy 0SCiils aloeo



https://journals.tums.ac.ir/tumj/article-1-11531-fa.html

AOA

Cow

I3

S Sl (Hyper stimulation) 5L &G oo J xS

23 ool S8 (g5l b leys s e 5 ol o8
Cdls g Gda bl s slde (IVF) a0 LT -
065 Yaems Oles ol 3,5 o0 s x5 b0 slaSass
el 4l el Oldess o b Lt YU Lieed o (6l5ls
Sl odaline BB aa s 8l 5 i o Sl cal 4l
S 8 S andl s cd ol en cxlid LB e e b ows

Al e slediar o 5 555 Sl s

e e granly b G5 slnsS cslasleo s S S 553 Slis 5 FLs S5 o 4 i ST 5 a7 U35

eSS 05 Ol o s Cs YV (Connexing oSS O

Laasl bl ol sl osls Sulas Y J sl 5 YV (Connexin)
Dblixs rals Js 5 sl astlie azes 53 J 28 03,8 55 03 Ol
CAIL Sl Jd gl g Adtlie ames js Ll (P<e/en)) by
e 05 8 55 05 Ol s by Ollew 05,8 3 (P=2/00)
e 0503 S b alie 55 03 Ol Rl 4 e 5k
oalS a4 e Jg sl dstlie oS - g (P<e/en)) Ul
Tukey post I acslie -pl gl (P<t/24)) L3 8 05 Olo Llsbae
Ssbias s 5 edd eslizel ANOVA JUT I hoc test

A a S L 3 P<i/ee)

[ Downloaded from journals.tums.ac.ir on 2024-12-04 ]

J).‘}ﬂﬁ}ﬁ“, J};}ﬁjﬁ‘ ub}sa):uﬁ.‘a.b c.n\i C)L,\a:'d'J J,:.S AJ;"A)A i,\”(Connexin) w..i..ls Qj Q\:.» Qlﬁ,i.i' :\J‘,.\?
Cx43(2-24¢T)

" solsbae Tsolsls el S sl Olpsl oKl sl
<o/ Vous s Voo Y e O Jbo 5 Oldess
ARE) Y YA Y Sl Oy hnd ey Olbess
<o/ <o 84 Geve WA Y J$ 5 ponl Jbj Oless
<o/ AR e ooy J5Fnon! b maly Olhess
/441 /oY C/eYY VN Y J sl db i Ol
<e/en) <t/ /o\o /Y /040 Y P50 5 et s Olbass

Tukey post hoC test 51 sbacsslabins ISl 05 i oy Olkesss b a i Toslslas slas G5 Jbe 5 Olikesss b avglis ' (g lsbas . Chns ol s o Olass e alis Y slsbias

P<e/e o)) s labime (ool s 51 ST sl 5 ol el ¢!l ANOVA ST bl 51 ey

J)j‘}:’g}}:}d‘y'jﬂjk‘ Ubﬁ);wé‘\i CJ‘J»."'JJJ,ZS a,,f,;,;\"‘/(connexin) C}.,.ﬁls Q; :)k:-.l Q‘):.:.;.? YJ}.\’:

. . \ Cx37(2:44¢T)
Slslas Slskas Slslas
&le Shre Ol Kl 3l
<ufue) Veer AR Vees v Sles Oady Jo 5 Oldkess
A /v YA A Sl Dok iad ey Ol
<e/ue) <e/ee) At /2 0A ata ¥ J5 5 panl b Olaess
</ ey Ry et v J5 5 p05) and fly Oldess
/e c/Avo /AY0 /A v I s s Oldess
<eo/an) <e/eed +/OAN /e /v Al P51 o p ot s Olkass

Tukey post hOC test 51 sbacsslabins ISl 05 i ooy Olbessl b alis Toslslas les G5 Jbe 5 Olkess b aglis ' (g lsbkas .ins ol s b Slass  amlis Y solsbiae

(P</40) s lslims (bl L 51 Gy olie 5 o 0l 7!l ANOVA 56T el 51

Tehran Univ Med J (TUMJ) 2022 February;79(11):854-62

http://tumj.tums.ac.ir


https://journals.tums.ac.ir/tumj/article-1-11531-fa.html

[ Downloaded from journals.tums.ac.ir on 2024-12-04 ]

OllSas 5 iS55 s dh s sé Ao

S Ik Ol el i Sbls )l s 456 Ol el !
Ss poph U dnes s Cowssbpeidiess gl
Aoy o3 56 ce | oocyte culad

SV ik Sl eslsesS Sadshe 3 sds AL5 CAMP
35 Sz Ay Sopl s am 5 b T pa e e Sz 4 SSG
s LS GOy spdm 25de Bge Guise L
o b 5550 0 X [Sw sl Ass Al L LH 5 FSH
(MAPK) Jls LS sy dm g3bwdls 5 CAMP
bl e S sad sl ;s Mitogen-activated protein kinase
B3> So Jy cd SIS0 S fl s ol 4 35S
5 Ay gy 3 i e p 4 3L Ll gey e ) SIS Ky,
sl Sass C-’L

S 2obs a5 sls plis O, s Thomas [ia s, o
Sl b B s S ke 3 1 CAMP & jlas 315 0
S gladsle wae GV Lyl o Wl e s
Nlgd S g g0 53 G e S

G &S cils uSt 5o OlL,Kes 5 Appeltant axlUas
b Sass 3k VM Iyl aeg (b s 53 CAMP o (21330
Sl Gl Sl e ey R 4 e 5 edis s
50t IVF 55 s S

Sla,sst 08 wlol &S cal esls Ol Ll Slidss
dVM L 5 Oocyte-secreted factors (OSF) Koz ased ji
Sl 1y S S sbad S5 51 ol aKass ad, LUl
55 8B L EGF ali 8 Jnlssl o b 5l S ol 8 s e
V5,8 o &y g (EGF) Jle sy

Sl Jle ol den BT &S s e Ol Oldlas ol
b g5 b oS Sl (o0l JB JIET IS S bt
Sladas A o 53 Ly s 553US Jlad g 353 0 5T CAMP
Pasls b Sl Sass ak Las L3 ke s JIS

(LH ovulatory surge) LH U 5 05050 5w b 201581 S
el SRl Y s e o35 e S g3 4 Oljen jsba
S Gk 3 S UssS sbdsbe 53 (EGP) Soasiyl 45, Lels
Sl ST e s sk Jie e S LSSl

oealS =Y (mural granulosa cells) <ol 155051 S g slad shes

3 e Pisde s el e gy 53 00 Silens s (s A
sl ol 5 edd alis Jless (Folliculogenesis) . 5555 53
St b (5S35 S ladshe il ool
s B e piS0e CS L s SVl oS B e

i 53 0T ey 5 B s SVl ) 5 05
SIS 5l B8 13 ar 5 sy s B slaenl s
S50 53l 08 e SN pl B L el 53 s
ol e s 3

Bl s Uiy Sldlas glaasl Jlisa asdlas
P58 Ky 2 P Sade 5 il (S S b
ple oS das e Ol hae 53 SIS 5 el age (Oogenesis)
N5 8 o e sl Ly 55 IVt e VL] ) ol

S S S hs S JESI b S e
S Ll or a0 O by Ly o Sl 4 e S Slad S
Aol fb s ol Gl S LIS 5 ) cer
S0 i80S 5 cpigsl CGMPICAMP (g5, Slllas o 2is
Ll 48 Sy g Jhge 534S Al e Dland

Maturation ) <= ple Ol sl
S gan b B 5 s CAMP (S =5 5 promoting factor (MPF
LH wivo Lyl & 53 (54 QL Ao by Jle gl 553 o
2 (COMP) (gl )i 5o (sl mhw a8 sl
3w 4 S e Cawisl 5 e GlISS sbad
035 sdasder ahesas AT Glaal (35808l 4 US 0 SeS
sl wpo Sulg 55 5 MPF 0us Jls 5 AMP + CAMP
Ve s 5 (GVBD) Jbs )

o e O e i e JsSse Jole dbd
sl 3 5 )15 edge 4 |y Sigme S,y JS oS ol CAMP
ol Sos obe a4l tge w1y Jol 28 s pe  J S
(Folliculogenesis) . 555550588 Loy oSS sl uly
Tl g b Cawasl 03 ) S 5 Jbssse

Jad 0lo3 B ol (i gza o 00 dim o OyIiliy Ko 3
Al sl 518 Sl 55 (LH) o558 gm0
oo 5 L 1S cladshe 5 COMP S s ol ol
S Aas> e olis oldlas .njf Js LH C}L » L ew s

AEF GADF 11 oylas VT 0,50 0 Fo v oo it i gl oletils o 35y 0uSCiils aleo


https://journals.tums.ac.ir/tumj/article-1-11531-fa.html

[ Downloaded from journals.tums.ac.ir on 2024-12-04 ]

A

b oo s 03 SanS Uy Ol Je o8 ol S5 L6
Sl o o (Hyperinnervation) Oldess Sl Oleasl L A3,
R P e S B P e,
a3 8 o dle s e 53 6 sl

S s Shes B (sla il S aalllas s Ol San 5 Xia
L3S il 5ol sl ek, S J xS s |, £Y (Connexin)
dosl el 8, W o 53l i, e ST Il il
ol s Jile J5ls CAMP maw (5151 5 (AC) IS
5 O3 Sl s g8 pHYLS, L eSS 0l S
"l 5 Sa 3 iy S 5 Shas

b Comash el sesS oShaS 5o ol (b Lo adlllas
El s Sl ol Glomer Al b IS S oVl
53 5=l ol ;S et L Olesss Cans Gl &S Ao e Ol L
Ol S oy 0Lt aalllan ol 3 S L bl o (5lsbian ol
L s il Jadsil s w5 YV 5 £ (Connexin) - SSIS 55 05
Al o Al 5 sl J 55 sl

Juasl 53 ) 05 Oy 285 L o ol 0L aalllae oyl gl
Slakisy fege 5 oM slpe adS 4 Congsl e ke
Ll oo 4Bl cpl oplply s el wlad b5 SialS SIS
L (5lns0) aols Oloss L3 Xyl 5 Ll B S
&b L 0L L3 (ART) (65l Sas sl 0 5 SIS
A 503 Rl s iy s 4 5L S AL s Ol
AU e Ses fak s wdy by SIS Gl e
L5503 mamen 5 201> Oleys Cilises las pal, ol 53 ol was
Gl 5 Kol VL CoS 4 o jis & | 3L w2ils ART
Ldls sl ol eaas 1y e

o Ol o Gl o b ol e ) iRl
03 Ol s> SK3pul sl kS A ST 5 ceg ST 2E
eSS 53) iSO LS L s Il oLl s 5 S o, S
Mive 10k 05,5 55 J 5S35 I 50 S J ke (8T 5 YV (Connexin)
(nd l) eilsssy oL 5 SaS Jy Oless o &
(z2) rards Chslon 430 ol s 4 okiSans e IVF Ll
Lo 53 Il 065 L OF 4l 5 01 oot plol gl Loy mocims
WAA Jl s 0l (S pske ol o suae (INVilI0) cuiS

Tehran Univ Med J (TUMJ) 2022 February;79(11):854-62

L
http://tumj.tums.ac.ir

et i anly b G5 sl sS sl sl s (D Sl 53 Slts 10 VL S rion o o€ crasi S 5 e ST

C-type natriuretic 4 a—ly S Gl SILS S
S peptide (CNP) and Cyclic guanosine monophosphate (cGMP)
Eok SIS Juses 5 sl insS Jio 53 0 s sl o
S el o e sl

0SB ok S Clled oS das e Ol sl ans s Slalls
5 PSS (Ses fsk )y (EGFR) oyl
EGF Lo 5o (S Il 5 ool gbeediS Hlge alewsa
YY}Y‘}Y.,_X}}J& k.s‘)l.:

Soilatow 5,8 518 a8 5l 0L 01es 5 Luna <oladlas
Gl K300 cad SN Ug5smsnl b (om0 i
Gt S Ul pemen 5 0555 ed ple 5 A3, Ll
das )lj.é J:JU S ‘J‘M )Yﬁjﬁ BE b Mdki Q‘J.A}J
s ST Olsisas JJ s ks Ol b Sl ol s

TS Sl 5 S oS

FSH—={FSHR LH
. sAME
5'GMP
A

~
\ZDI\EIP el Granulosa
(!
S - ERK <—
CNP AREG
cGMP -
ERK
/ Cumulus
CAMP>‘

FSH

cGMP
1k
PDE3

Oocyte

PKA <« CAMP 5’AMP

D - ——
R GVBD |

——

G > Sassl 5 RS IS e S, Gl r S
LH Ju& JUsH 5 culda 5 EGF 4K ulad of jarts CGMP/CAMP < Jlad
i Kgy 3w (6 S ) g et 4 S B SSla g (slad gl

RPRIN I OEE I


https://journals.tums.ac.ir/tumj/article-1-11531-fa.html

[ Downloaded from journals.tums.ac.ir on 2024-12-04 ]

Zafari Zangeneh F., et al.

sl s rL>u\ aK..i.’:l)

References

10.

11.

12.

13.

14.

Blumenfeld Z. What Is the Best Regimen for Ovarian
Stimulation of Poor Responders in ART/IVF? Front
Endocrinol 2020;11:192.

Polyzos NP, Devroey P. A systematic review of randomized
trials for the treatment of poor ovarian responders: is there
any light at the end of the tunnel? Fertil Steril
2011;96(5):1058 -61.

Broekmans FJ, Kwee J, Hendriks DJ, Mol BW, Lambalk CB.
A systematic review of tests predicting ovarian reserve and
IVF outcome. Hum Reprod Update 2006;12(6):685-718.
Morley P, Calaresu FR, Armstrong DT. Catecholamines inhibit
steroidogenesis by cultured porcine thecal cells. FEBS Lett
1990;275(1-2):70-2.

Luna SL, Neuman S, Aguilera J, Brown DI, Lara HE. In vivo beta-
adrenergic blockade by propranolol prevents isoproterenol-induced
polycystic ovary in adult rats. Horm Metab Res 2012;44:676-81.
Santiquet N, Robert C, Richard FJ. The dynamics of connexin
expression, degradation and localisation are regulated by
gonadotropins during the early stages of in vitro maturation of
swine oocytes. PLoS One 2013;8(7):e68456.

Veitch GlI, Gittens JE, Shao Q, Laird DW, Kidder GM. Selective
assembly of connexin37 into heterocellular gap junctions at the
oocyte/granulosa cell interface. J Cell Sci 2004:117: 2699-707.
Broekmans FJ, Soules MR, Fauser BC. Ovarian aging: mechanisms and
clinical consequences. Endocr Rev 2009;30(5):465-93.

Oehninger S, Hinsch E, Pfisterer S, Veeck LL, Kolm P, Schill
WB, et al. Use of a specific zona pellucida (ZP) protein 3
antiserum as a clinical marker for human ZP integrity and
function. Fertil Steril 1996;65(1):139-45.

Soéhl G, Willecke K. Gap junctions and the connexin protein
family. Cardiovasc Res 2004;62(2):228-32.

Richard S, Baltz JM. Prophase | arrest of mouse oocytes mediated
by natriuretic peptide precursor C requires GJAL (connexin-43)
and GJA4 (connexin-37) gap junctions in the antral follicle and
cumulus-oocyte complex. Biol Reprod 2014;90(6):137.

Shuhaibar LC, Egbert JR, Norris RP, Lampe PD, Nikolaev VO,
Thunemann M, et al. Intercellular signaling via cyclic GMP
diffusion through gap junctions restarts meiosis in mouse ovarian
follicles. Proc Natl Acad Sci U S A 2015;112(17):5527-32.

Wang Y, Teng Z, Li G, Mu X, Wang Z, Feng L, Niu W, Huang K,
Xiang X, Wang C, Zhang H, Xia G. Cyclic AMP in oocytes
controls meiotic prophase | and primordial folliculogenesis in the
perinatal mouse ovary. Development 2015;142(2):343-51.

Salustri A, Petrungaro S, De Felici M, Conti M, Siracusa G. Effect
of follicle-stimulating  hormone on cyclic adenosine

AW

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

monophosphate level and on meiotic maturation in mouse cumulus
cell-enclosed oocytes cultured in vitro. Biol Reprod
1985;33(4):797-802.

Zhang M, Ouyang H, Xia G. The signal pathway of
gonadotrophins-induced mammalian oocyte meiotic
resumption. Mol Hum Reprod 2009;15(7):399-4009.
Thomas RE, Armstrong DT, Gilchrist RB. Bovine cumulus
cell-oocyte gap junctional communication during in vitro
maturation in response to manipulation of cell-specific
cyclic adenosine 3',5'-monophosophate levels. Biol Reprod
2004;70(3):548-56.

Appeltant R, Somfai T, Maes D, VAN Soom A, Kikuchi K.
Porcine oocyte maturation in vitro: role of cAMP and
oocyte-secreted factors - A practical approach. J Reprod Dev
2016;62(5):439-449.

Conti M, Hsieh M, Zamah AM, Oh JS. Novel signaling
mechanisms in the ovary during oocyte maturation and
ovulation. Mol Cell Endocrinol 2012;356(1-2):65-73.
Gilchrist RB, Luciano AM, Richani D, Zeng HT, Wang
X, Vos MD, et al. Oocyte maturation and quality: role
of cyclic nucleotides. Reproduction 2016;152(5):R143-
57.

Park JY, Su YQ, Ariga M, Law E, Jin SL, Conti M. EGF-
like growth factors as mediators of LH action in the
ovulatory follicle. Science 2004;303(5658):682-4.
Ashkenazi H, Cao X, Motola S, Popliker M, Conti M,
Tsafriri A. Epidermal growth factor family members:
endogenous mediators of the ovulatory response.
Endocrinology 2005;146(1):77-84.

Hsieh M, Lee D, Panigone S, Horner K, Chen R, Theologis
A, et al. Luteinizing hormone-dependent activation of the
epidermal growth factor network is essential for ovulation.
Mol Cell Biol 2007;27(5):1914-24.

Luna SL, Neuman S, Aguilera J, Brown DI, Lara HE. In vivo
B-adrenergic blockade by propranolol prevents isoproterenol-
induced polycystic ovary in adult rats. Horm Metab Res
2012;44(9):676-81.

Merz C, Saller S, Kunz L, Xu J, Yeoman RR, Ting AY, et al.
Expression of the beta-2 adrenergic receptor (ADRB-2) in human
and monkey ovarian follicles: a marker of growing follicles? J
Ovarian Res 2015;8:8.

Xia Y, Gong KZ, Xu M, Zhang YY, Guo JH, Song Y, Zhang P.
Regulation of gap-junction protein connexin 43 by beta-adrenergic
receptor stimulation in rat cardiomyocytes. Acta Pharmacol Sin
2009;30(7):928-34.

AEF GADF 11 oylas VT 0,50 0 Fo v oo it i gl oletils o 35y 0uSCiils aleo


https://journals.tums.ac.ir/tumj/article-1-11531-fa.html

[ Downloaded from journals.tums.ac.ir on 2024-12-04 ]

menthiy

I [ ) ] V I | Tehran University Medical Journal, February 2022; Vol. 79, No. 11: 854-862

Original Article

Evaluation role of beta-2 adrenoceptor agonist and antagonist in the
expression of gap junction genes (connexin 37/43) in cumulus cells of

Farideh Zafari Zangeneh
Ph.D.1*

Samad Muhammadnejad
Ph.D.2

Mohammad Mehdi
Naghizadeh M.Sc.?
Maryam Bagheri Ph.D.!
Elnaz Hekmat B.Sc.

1- Reproductive Health Research
Center, Vali-e-Asr 2 Hospital, Imam
Khomeini Hospital Complex,
Tehran University of Medical
Sciences, Tehran, Iran.

2- Cell-Based Therapies Research
Center, Digestive Disease Research
Institute, Imam Khomeini Hospital
Complex, Tehran University of
Medical Sciences, Tehran, Iran.

3- Non-Proliferative Diseases
Research Center, Fasa University
of Medical Sciences, Fasa, Iran.

*Corresponding author: Reproductive
Health Research Center, Vali-e-Asr
Hospital, Imam Khomeini Hospital
Complex, Tehran University of Medical
Sciences, Tehran, Iran.

Tel: +98-21-66581616

E-mail: zangeneh14@gmail.com

women with poor ovarian response

Abstract

Received: 06 Aug. 2021 Revised: 13 Aug. 2021  Accepted: 14 Jan. 2022  Available online: 21 Jan. 2022

Background: Connexon is a membrane structural protein in the gap junctions. These
cellular connections are responsible for transporting ions and messenger molecules to
the oocyte. This study aimed to investigate the role of beta-2-adrenoceptors in the
process of follicle growth based on the expression of the two connexins 37/43 in the
gap junctions that have a primary role in the mitotic resumption and oocyte maturation.
Methods: This case-control study was conducted from April 2019 to November 2020 at
the Reproductive Health Research Center of Tehran Imam Khomeini Hospital was
performed on women with the poor ovarian response (POR) and control (women donate
eggs) groups. Both groups had entry criteria with a body mass index under 28 m?/kg
and 20-45 years old. Exit criteria were including no drug use except ovarian stimulants
and no illness. The diagnosis was made agreeing to the Bologna model criterion.
Ovulation stimulation cycle was performed, and then after the puncture, cumulus cells
were isolated by enzyme and were freezing in -80 centigrade until the time of inserting
into the cell culture medium. Isoproterenol (agonist) and propranolol (antagonist) at a
concentration of 100 nM were added to the culture medium as the beta-2 adrenoceptors
selective drugs. After culture, RNA extraction was performed and the concentration
was read by Nanodrop, and then cDNA was synthesized. Gene expression was
determined by real-time PCR.

Results: The findings of connexin expression in the three study groups: without the
drug (P<0.001), propranolol (P<0.001), and isoproterenol (P<0.001) were significant
compared to the control group. Isoproterenol decreased expression but propranolol
increased it (P<0.001).

Conclusion: These findings confirm the important role of connexins 37 and 43 in
cumulus cleft junctions that propranolol was able to increase its expression. Therefore,
we suggest firstly these two connexins can be an effective target for oocyte growth and
maturation. Secondly, propranolol could be a new treatment for women with POR and
be effective in assisted reproductive technology (ART).

Keywords: adrenoceptor, cumulus cell, gene expression, two connexin 37/43, women
with poor ovarian response.
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