[ Downloaded from jssu.ssu.ac.ir on 2025-07-12 ]

Journal of Shahid Sadoughi University of Medical Sciences

Vol. 20, No. 1, Mar-Apr 2012

O3 (Bauo dutel (S pole SIS (Lhw gy (oalde alxo

i AL IPAY Colignsd ) 9 520959 ) opbouds < Yo 0390
JL! .bf&b:a"{?ﬁaﬁ;

Pages: 101-109 AR 141149 amio

39 g0 Camggl Egli g iy 39 (il il g3 (cbilito g JSIT (yluwo 31 (w5 99
Pk 3T o

Y \E - . = .
> o daguxo o (60l 59 0 (5,55 p Aeb B

Ol 058 ply ORI ((oulid Cuy (cole 05,5 (5,5l (53902 528 08| (ol )5 -
Ol 9 el olRlS (ol ) (ol 095 ((S5elgmg e JLolinl Y

VWA AIYS 1y o VWALFNY il s f b

-

~
LRV

ALl o ye ol ope g ol Sllsa 5l il 255 50 Grizmen Gl Gl )bl M ) pan leys
oy ool Eob g 0By 3 g Ghe) Oy mly B (emeblineg S slaglane Sl (gm0 S 1B oslinul 590
3 Pee Samgl Eob g 03y p Gl WU bl 2SI lae Sl o) 4 b 0390 cnl 55 Sl ke INVItIO o
2l  IN-vitro

V05,5 s 03l YMT Sais Ve HZ 90+ o) gl il )3 Uy mnboliing Sl glag oo 5l asllas gl 1o comypt 5395
4 45 2iog oleog S F 5 7Y 05,5 05 (AL Cemaggh Il (5 J5Selsd YO ol o5 0o a8 8 L jo 58 055 lstny
sl ool 1Y MT o LVe s HZ 500 b sloglowe (om0 0 i

G ale e g 5l 50 (5)locine Dl e 5 00 9 0 ol b oad e Sl oy slaJsSsh s
(OY)omggl ol o JoSdsd (1O pducens) ©y08 ((VOOUM) had o gyl pxe ioldl blie o .aislas las
9 JrS 09,5 b aS ael Coway S atel YY 0,90 50 55,0 Voo LuilS 8 40 (£Y2)GVBD (germinal vesicle breakdown)
(P<+/+B)ewl oo aslio C’.....:Laﬂ ey 3 o

B 9 eSS e (e P ooty AT )3 9 0F Ol 59y 2 Oml BB b peebline (e DISU g S A
G ,sSl ple LS 0 INVItro lasre jo (6 08 Sess o )0 inlj8l Caz Wil o ail Cdge Oygo 4 a5 Wiz 2 Jole

298 By Fge ae )

Sy u,u9.4 ‘J\).._;T oy 6L®J55.J53 “;...Jal.._m Q‘J,,.a 1goals’ slrojly

f.barzegary @gmail.com : Sig yiSUl oy = YOYFYYYA- « :oals o Jgiume odiangd)
bl o0 ST 35 0 O3 58 ply oL Sk 74k Jol> dlie pl-


https://jssu.ssu.ac.ir/article-1-1916-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2025-07-12 ]

e 3 ol S 8 msblitog iUl loge Sl owyy Vo YE

Ll lapmsiselS ol ol ol s
So,25 INVIVO Las )0 45 Swgsl 4 s 2Kiole ]
u)‘)b)MMbtsouLmdSw‘fdjer)MoM
J 2 4 (F)s)ls 052y gl sln ook byl ans;
28 G656yl coll bes (ol ST cpl Jily
S dmz bl Webige B Sl oy loys )90
g Sty ol 4 (bt (eizes Sl mtes 9 poe
b )l e g ol Sllsm 1 )loms 2255 50 Wl oo
(FN) LS 15 eolawl 0,50 (Gl BLaT Sixe o L@ﬂ
e Sl Sl S3dom 5l ey cnl 5o oo g GioS
9 uJ)Ju}M L)lf"\"? J..\.A )‘ oalawl o)’jfo‘ S| Jim& 9
IS i a0 adlllas sl | e (5l
Olloa! 8L (OAN)Cwl 005 ool )8 INVitro Lo o
4 Wlgi o INVINo S Laseo (o g ol 6l b JoS s
8 S SeS (6)9,LL lays ol p p 392 ge @lse 03,5 o
9 Sgdos Olo 63b) lag) Comggl g5k 9 b, W) (b
b palss 515, onl 5l ogdge planil Dol &y (g3lu g
2 SlaJsSsd Sl oSy g, pmebliie olase Jloe
ol &S gyeb a4 wuiS ass | iNVitro Lo (o o, >
Ao 4 a5 09h 2l JsSgs s ys Sl cael Sl
Pilsl (6)9b Cuzx 0 Jee W5 winy e Esb
Slawe SIFIG o o1 5 G opl 0 g, ol ) aolals
b 9y5bs oS oy 1) (IS8 0S5 (59, (omibline
e oSlee samlin b a5 cusl ol edsn
Gk 42 (lgioe Ghge Sl Eob ) bl xSl
D)go 5o 090 3, b anl ]y bplae (ul (Byme )0 Cugl
2N gy o olgm Ghey Gl Sl Oles oo et
.Q; solaw! Invitro o (_)‘9’“} 9 L)L‘“‘" wgg‘ &L
WS o sols ctS glasSsd CoiS sy el
Ol ga pas g jea> 3 JoSUlsd o sl Gl s,
Sl S5Salsh B 55, 5o o Sl 5 B 15 sl

WA Sl oyl 9 (3205959 «Jgl o ylosds (o 090

doddo

083 (6l 005} (clo sk 45 el ol 3ol CiS Cepaily
3 IS glocdl g aiie SO aSUl a4 Sk aile
ol 3olo il oy SSI izl )8 les
S et lst 5l Gl I 0y sl sk
oL?u‘ (emf)}..a}.oarﬂ\ (59)"" JLA u‘g.uo AJGA oolaiwl
50 g b ahati g0 o |y o3Y (D) Jaily M 5 0iS 0
ol S oo 05 9 0bj ) Jemdly ST g &)50
S T e 5 a2 el sl 4255 e 5o,
(\ ‘Y)(Mbsn ul.m.u @)l} Ml})d....scso o).._'>.> ‘)

2 & Sl b ool (Wl caadblineg wSU o
Jdobo S8, 50 i a0 g Joke (g0 SoS
L lolae ol a5 canl 00,5 ool (6 b Ql;;.il,aﬂ g g0
5y 4 e Gla JUIS lgin oS S sl JUIS 0 50
odds (Jokw U210 mdS (e 5o s el i 7 las
wedlion 05 Ol Jstee o5 gLt 0%y & Lol cllud
PSS S (g 0 i 00yl 1 50 980 g0 st |,
Jdo ol aiS o0 5o alane (ST o Joko L8,
4t apliee ol Gl oS waliae Guiie (5l
2 sty Slihod w3l o sl slaysl ply 5 lagse,s0
bl (6 Sl sla o Sl ST gl 3] dns aix
ol ploxil oy Slogge g b Jshe (59, 2 (omabolineg xSl
9 god 9 08y Gl 4 barye lataghy cnl 5l (S p
Loy S0 (Fp il Goplr 5 (B sladshe 255
5 0o ol Jle Glem blaw opl gleyo eolaiul 4
or & baye 03 (S eizes g (gl (S
(Pl o balaps ol ihigs sgm

Somogsl €k sl (AREalj] et Ll d S5is 5 Axgs
5 obwl 6yl pleye o g8y dnVitro laowe o
boe 50 Somggl g5 (B)0sd00 Cguine Sllg>
5 Cad Juals glp Jee SuSS glee 4 (IVMD)INVitro

O3 (B9 v Giloyo — (Sublage Wloas g (Kb j pele olKLild alxo


https://jssu.ssu.ac.ir/article-1-1916-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2025-07-12 ]

By

Ohwd 9 5oL 598 5,55 2 aebld

lodsks 51 3L aY S5 655 0wl Cumggl g5l 0ad
Siala JoSs ol yos 4 TOM199 oS oo 5] Lo O 0 1S3
C02:500 5 1AY Cugh, ¥VOC &) > azm o by LgilisSil U5l
i ol xS D

Jssdsd YO Jold a5 S 095 lym ) 098
285 (Lo ¥ s b G50 1Y 5Dog (UL Comsggh Il
elrog,S F 5 ¥ Yog,8 ad eols cotS M199 cutS Lame
Sl onl b og S8 09,8 ands Lol oot Ll o5 Wiy
Sad b Ve HZ 5 00 b Glaglare (500 30 oy 4 oS
Ol glate gla il 3 ISl aial eols JIE Y mT
sl Ao J5SI55 15 5 ke olin (S5, 52 gmrbliios 55
2 (bl (GVBD) Jlas)i JsSejy (KoumS 3 Sommigyl
Ve el YY Coe a ia Ve 9 00 B sla s 3
Il on slosds gl slcus e 4 (celo
bline Glae ol gly ol Jlesl Congsl axlg
ool Woe oKias I Y MT i cus L csle
Jgo olfis Spd (g pFoilail i ooliel  pblites Sl
L 5 Sassd 4t pyioms fSad Lauss uabiliiog 5SI lso
Syl e diz 2 288 D g0 edld oKiws 1 el
&9 09 5uzb ool solatl udblise slajlace jo 0uls sl
o JsSlgd ady lame (5 (slod a5 b (nes il Bl g
plil Silse a4y 5 J 7S 09,8 Sliglesl g3 5¥L YVC
ok ey See 3l oolitl b el VY e Job o s
loJgSlgd jhad (culSal Doy S 59y p odd s
Aoy g o) sla JeSdes olass Lae opl o il (650l
el VY S 0)50 bl jo0 28,5 )8 (g 9590 55 ]
Candy b 25 o)y 25 b o J5Slgp S5 (yjgm 5 Lo
s (Cumulus oophorus) aidl, o,y Cowsgl (558058 ,90
S Ol Grizren 9 @b slaugsl o ys 09l
b dalie 9 (o2 5 Jles JsS959

PP See Lawgs b JsSsd (had) Jobo pSlas g Joloo
I UsSdss kb Soilul ol S ol sl
a5l B b dlae B Jltars pal 3 S slasle

WA Sl oyl 9 (3205959 «Jgl o ylosds (o 090

JsS5s KBS g Cummggl Esb oy 5 gy
A% ow,,» GVB (Germind Vesicle Breakdown) Jl. 5

IR 9

plos 03,5 ool TCM199 et Lo 5 0555 ol o
O3 g oAl DS laolesl jo eoliiul 050 slasds Slgo
a5 (5 )l > USA (SIgMa)LeSms o5 5 3l g wiogs Fosl

S pale ollasls 51 (1 -V Vesle (5550 S5 slaise
VYoo bl Lyls cou Sllges Y U3l g ans op
gy Nl (6l Sol cell VY g olidg, el
Sialesl Sl plos oy okl ©jg0 4 baige il
e 5 O po)sm )0 labge wd plonl B Jsol b
005 o ol slaan A U F gladiges il Syogaoe
O ) ooliiul Sasd gl b JsSss

» WL S S LGS el by, 4 g
Jlo 3 Yding oS jobo lew (i 35 0 055 9 (035 4>l
oy SaJsSds 4 sy (IPIwas anss ol #,5 1234
B e LS (sla oy i 1 5 5l laglaess o1l
Al cuS how bl glo jo b o il cols
OeeliolS (YMM) o Slgy slo JoSe b ol o Tem199
O Hg/Ml) s logis iwl o (YOUG/MD) oyl 2o o(YMM)

éﬁl‘. Lg‘)" (5’“)“‘“" J‘).u] oy LngJaSJaB )‘ (?)&)é}» o »
) bsSdsd ol b oolitel INVItTO casS Luma o

St i s ol o e s lais A B Y glasge
a2 s 5 oo, JLul ey 4 Lo sSilsd 5l (Sl
xS 50 Sl oo LS (corpora Lutea)ss,; ez
Y Y LYV Gl gl Jsley bl Cunes
313 (555 oty S JsS98 4 s ()il S sla ks
U N A S CIRTX Y VRpp FYUJ- PR KA R

ool by Shass (oS358 5 axkad anksd 35, 3 4y b s
o b (QOFOUM) 5l o slo JsSdsb s asls  LlSl 5
Y ol e & Commggl Sl (STl S (sl oo 51 4Y 53 L
I sl 5 gladshe g5l a5 05,55 o glasly
b ladsSlgd wiad b 0wy Sie p) (2lad slagt

O3 (P9 v Giloyo — (Sblage wloas g (Kb j pele olKLild alxo


https://jssu.ssu.ac.ir/article-1-1916-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2025-07-12 ]

e 33 ol S 5 msblitog iUl oo Sl owyy ) FE

INVItro lasce ;0 ool S slo JoSded 0y oyl 500
logise JIl op slaJsSlsd (Sojglsdyge Dl
spam 5o Cele VY cls oy o Job o FLL
Mad b ¥V ool b 35,0 Ve 900 b Oglain sloyuilS 3
5 bt s uli8l (S 0)90 Do jo Al pwyp
Slews JL5T oy laJsSdsd o svalive o JsSdgd ol
3 Gl g Dlpki e 3,0 00 90 Gl uilS B L ond
ol blie o sl i ,Baile e g s
1OV G pdyam; D08 (VOOEM) s 5 (g, Sme
ol5,8 50 (IYDGVBD 5 (LAY)Zemwgsl sl o JoSdsd
09,5 b aS aul Caway caS aiclo VY o)90 ,0 3,m Voo
P<+ [+ )l oo auslan @@.uji ooy 35 S0 g J S

Sl 00 ral.?u‘ u,..'lfjs u;‘ )| oolawl L: ey (_gLQUM.;LA)]

5 Sl polie 605 (SSho b JsSsd o Lawgie ,lad 4
Esb gy @l Glagloe Sl gkl casay ESlas
5 bJsSdsd a8 ot (Jlae)s JoSjs (SFenS oy
e Gl ANOVA s 50 odwl Cawds slaas,s
HOC .asus auslie og )5 slo 1 Sileo (yu Hlo cine LS
10 Glaebl a0 b alfais sbhawslio oly tests Post
Ay b s mhw glge 4 P<o/e0.050,5 oolaal
g e SHL o IYAY L) o hegh opl a8 S
&5 3l eon rl o adllae hsy ol el op (g 5l8
o 09y ‘Siblim_:l.a)] ‘5:).‘>u
il sl il 8 L cwnblineg mSUl glaylae ol 5

YA -
Vi
Ve
YT

e

\
=

-

J s Hz &

(HmM)J 558 Hhad

2

2

Hz &- Hz V-

(MM 558 S8 5, omrbliio 251 ol cilisin (slolS 5 2511 S

(%) 58 £ i e

Jus Hz &

Hz &-

() I55el38 i 203 (55, (smalolitio 50 (s chlien (sla iS5 51 Y S5

WA Clgm 3yl g (20598 «J9l o ylosds i 0590

O3 (B9 v Giloyo — (Sublage Wloas g (Kb j pele olKLild alxo


https://jssu.ssu.ac.ir/article-1-1916-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2025-07-12 ]

Byoo

Ohwd 9 5oL 598 5,55 2 aebld

(%) —wssl g sb

- e
a4
e o4
O I

Jus Hz Hz &+ Hz i

(I)amss) g5l (555 (gmablines yiSUl lase calies lo (uilS )8 ol J1Y S
(o) Jine 55 J s 59 (Samand i e
Fo o
¥ o4 T
o A
A
Yo A
‘ -
'l == [ b
T T 1
Jas Hz & Hz & Hz -

D151 0y sloJsSdss GVBD (55, sbling 2SI Hlos cilises sl uilS 5 ol 31 :F S

OF-VF)ass oo oolanl QT S lagl pw oan
5 Goodman asllas mls alie Gbos ol @b
e or G’a 5o 09; g)"‘ el 1240 JL...J B w‘)l&a&
blaplawe cnl &5 W (g Jsho 95 2 Ol 5T penilSee
Oign i 68 o el lagy gyl pasd p 5l
S5 L plae (nl 6z oS Cllas (pl 4z gi ;5 gl oo
Wla ) by lo o s sbul SUlss a5ls a5 oSl
S Slaglejl b5 wioS azrg Jsho ply Jmil dss 4
o 5l s bl ey balags ol Sl 4y wisls elox
S9y9 Moy (g Bolse (pl by meldS jge slaJUS
oly & s Joboo J2I 0 45l poly SO loie 4y oS

WA Clgm o)l g (20598 «J9l o ylosds i 0590

Slapirs $9) » oueblie Glaghus SIS ow)

on S Fed @l Slides o)ls (Ysb able (Ste
ST g 005 (s Slopinss 59y 2 Ol (nl (she S3U
S SPHSL laplbpw glyl 595 2 (Sejglgenn] Slalllae
035 Wi ol (Byme ;5 a5 soldl o laplae (nf alews:
aS Woy o e ol 4 glacezils a5 S8y Jy ol
S o5 OIS S el by asles e 059551 slagl >
b ol S badshe Sopos 5o baplase cal 51 ool
plosl aee; cpl jo g0l Yl Slidzd g 0,5 > o
«55eS SYgame lBl s laplae (ol 5l 05956l 285

O3 (P9 v Giloyo — (Sblage wloas g (Kb j pele olKLild alxo


https://jssu.ssu.ac.ir/article-1-1916-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2025-07-12 ]

33 ttly S B meploliion iUl figa 5T guiyp )+ P

Sheoyd bl cund aRin jee wilad Ol3b ) coge
el 250 lge Jold 090i ol g0 oS

OSow w’ol...:.o QL\fa SN L_glLiﬂl Tty A
eolo a5 wiS L 1) ds” UK udas Y sl JLls el
o Sl b LS g Wl se g Cenl cage gl
(TNl Jué ol jo 1) ogas

Wy g ulSy8 yo slid S sl pslae codlad
Ol Gl JuSs b J3105 & j90 50 5 05000 plowl ool>
)LJ) JJ‘}JLSA 9 M‘LS" dl.{b‘ u».slaﬁ)) o.\a..\.s GMuJoLuua
OFPIV20 s |y (Wl g iSO ‘M)JBL“‘

Ftie So Sk sl YL (Salie s L oy
Ded oo adgi (So sl by il o] je a0 sies
5 pledl) plucw Glsie & 1) Gl ol Gedlse 516k
) LS RNV S = VS IN PR L. Lgl.eabs.;.;.T)!a FRIEUNES
Cdl oo 055 s 5l olodiged S pSlgpy Jeaily
2 e b wadd I oS e J STy 385 g ad) g adb e
RWPIPSULL CIPROU: SRR SO FGIVE SIGH U] ROV P VR PRy
AVEN D)5 o b Jsho

b bl lage Sl a5 smo o lii anllla oyl
Fhe ok Al 50 9 o) ole gy 2 oomb W8
Oyge & &S Wiz p Jole )18, 5 30 e (S0
SaiS gl mablive lase 055 4 (o 05l 2l
SIS Szt o yo Giuldl g INVItro Layl s o JoSsd
ol gl &dly Jae oo gla,gS ple LS 5o wilg o
b cotS colio bame 5y 5 cilo ol b aslllas
Gyt omslie oo 45 0 ol Sl ge aisS 5 ol
2 ISP ;g dnng (59, Wi SlS 5 SIS o5
@ i dgs sl ool Slislel .l INVitro Lo
aslllas 39,00 opsl 45 355 plal el oY INVItO g,

A3 e 85 5 )lgen Sy 50 (S5 ol

WA Sl oyl 9 (3205959 «Jgl o ylosds (o 090

Jb el Lules o5 090 Jshos (99,0 sl il (2l
V)30 5 (o0 0 Ol sl (o

b s YooV Jlo o ol Ken 5 Yamaguchi gzl
ol 4 WS S Ll el Lol aslllas mls eansS
O Ol 50 et o Lad Jonily 50 230 L laglae
2 Ol 56 @ o Ll b Ll .aigs o (Gap dunction) Jgle
4 lad Uy Slpss 5 (b Slse 5 S 5L
2 et fl s 4 g aSley 50 (Seslusge s (ow)p
M85 2295 oo 75U g loje (g b abal,

sozg Alis 45 (glallin ,Lzzil L Y+ F Lo o 35 Bindi
o)Ll lows 5l solil loj 5 S e puilS 3 o oz il
Sdlad (S Jl (I 35 595 2 1) Sl Rl g 08
SLotisn 5l (pan cBld lE g ATPeSe alox 5l o5
OVl @l fige o5

Jls 5o (il Ken 5 CECCONI Lansgs ooy plos! axllas o
Be 5 ¥ Gl uilS 5 b g oF oot b glgal Il a5 Yoo
83,5 oy p INVITO &)90 & o oSl 555 2 1) 52
0olS o 35,0 YT (58 5 05 Cal b zlgel a5 il yo
Sy Ghels BiglglS gladshe iS5 olai gl LSt
gk 035 Job o latumgsl Slyib g Jomol il -~ Y
attie g9 4 Sl b 580 el Lol Lays I glais
go Jpolyl -l W oy g (Jobo (2S5 50 ralS s
5 el Sl 58 Lol (Y )asly e diglyd b b pe Wl
Woadsi 5 (Jsho 5355 50 (talf 3525 b glsal 5 w3)ls o
Wl slgil,S sladsbo 5o 1) Semml anld Ul il -Ls
s b glyel (San 5 Sandra asllas s (Y))aisS o
AE ey 2 sl U Fe 00 S oS
ol s B e 5 anil sud ools cutS sl JsSlss
a3las Jolse 5 56 ol Saw SaNDra aslllas b i
Zleel &5 (gyeky allL In vitro Lyls o eanS
£l s 0, il crge ools Lylid 4o upbliieg SII
wikansls uSe Sl dlge 3 g Wed Sl
Jes o Sandra iz ¢ asllas ol gl ol a5 ¢ shailas

O3 (B9 v Giloyo — (Sublage Wloas g (Kb j pele olKLild alxo


https://jssu.ssu.ac.ir/article-1-1916-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2025-07-12 ]

ey Ohwd 9 5oL 598 5,55 2 aebld

plo oKails 5l crimen Woged Joduo |y p3¥ lags Ko S 3 35wl
335 o0 Sl b ol el ot B 4y o ol el )5 oS S5 55l 5 le S g
References:

1- Barnes PS. Effect of electromagnetic field on the rate of chemical reactions. Biophysics 1996; 41: 801-8.

2- Aaron RK, Boyan BD, Ciombor DM, Schwartz Z, Simon BJ. Stimulation of growth factor synthesis by
electric and electromagnetic fields. Clin Orthop Relat Res 2004; 419: 30-37.

3- Tenforde TS, Kaune WT. Interaction of extremely low frequency electric and magnetic fields with humans.
Health phys 1987; 53(6): 585-606.

4- Cossarizza A, Monti D, Bersani F, Cantini M, Cadossi R, Sacchi A, et al. Extremely low frequency pulsed
electromagnetic fields increase cell proliferation in lymphocytes from young and aged subjects. Biochem Biophys
Res Commun 1989; 160: 692-8.

5- Mitchell LMC, Kennedy R, Hartshorne GM. Effects of varying gonadotrophin dose and timing on antrum
formation and ovulation efficiency of mouse follicles in vitro. Hum Reprod 2005; 17(5): 1181-8.

6- Mahmoudi R, Subhani A, Pasbakhsh P, Abo L, aHsani F. Amiri |, et a. The effects of cumulus cells on in
vitro maturation of mouse germinal vesicle stage oocytes. Ir J Reprod Med 2005; 3(2): 74-8.

7- Cheung A, Swann K, Carroll J. The ability to generate normal Ca2+ transients in response to spermatozoa
develops during the final stages of oocytes growth and maturation. Hum Reprod 2000; 15(6): 1389-95.

8- Eppig JJ, O'Brien MJ. Development in vitro of mouse oocytes from primordial follicles. Biol Reprod 1996;
54(1): 197-207.

9- Eppig JJ, O'Brien MJ, Pendola FL, Watanabe S. Factors affecting the developmental competence of mouse
oocytes grown in vitro: follicle stimulating hormone and insulin. Biol Reprod 1998; 59(6): 1445-53.

10- Abel MH, Wootton AN, Wilkins V, Huhtaniemi |, Knight PG, Charlton HM. The effect of a null mutation
in the follicle-stimulating hormone receptor gene on mouse reproduction. Endocrinol 2000; 141(5): 1795-803.
11- Johnson LD, Albertini DF, McGinnis LK, Biggers JD. Chromatin organization, meiotic status and meiotic
competence acquisition in mouse oocytes from cultured ovarian follicles. Reprod Fertil 1995; 104(2): 277-84.
12- Cecconi SN, Rucci ML, Scaldafferi MP, Mascuilli G, Rossi C, Moretti M, et a. Thyroid hormone effects

on mouse oocyte maturation and granulosa cell aromatase activity. J Endocrinol 1999; 140 (4): 1783-8.

13- Yding CL, Andersen A, Leonardsen J, Ulloa-Aguirre L, Barrios-De-Tomasi L, Moore E. FSH -induced
resumption of meiosis in mouse oocytes: effect of different isoforms. J Mol Human Reprod 1999; 5(8): 726-31.
14- Ventura C, Maioli M, Pintus G, Gottardi G, Bersani F. Elf-pulsed magnetic fields modulate opioid peptide

gene expression in myocardial cells. Cardiovasc Res 2000; 45(2): 1054-64.

WA Sl oyl 9 (3205959 «Jgl o ylosds (o 090 O3 (P9 v Giloyo — (Sblage wloas g (Kb j pele olKLild alxo


https://jssu.ssu.ac.ir/article-1-1916-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2025-07-12 ]

e 33 ol S 5 msbliiog iUl loge Sl owyy Vo AE

15- Lai H, Carino MA, Horita A, Guy AW. Effects of a 60 Hz magnetic field on central cholinergic systems of the
rat. Bioelectromagnetics 2005; 14(3): 5-15.

16- Chang WH, Chen LT, Sun JS, Lin FH. Effect of pulse-burst electromagnetic field stimulation on osteoblast
cell activities. Bioelectromag 2004; 25 (6): 457-65.

17- Goodman EM, Greenbaun B, Marron MT. Effects of EMF on molecules and cells. Inter Rev Cytol 1995;
158(1): 279-83.

18- Yamaguchi C. Lymphocytes and low-frequency electromagnetic fields. FASEB J 2002; 6(3): 2667-74

19- Binhi VN, Goldman RJ. lon-protein dissociation predicts "windows™ in electric field-induced wound-cell
proliferation. Biochem Biophys Acta 2000; 1474 (2): 147-56.

20- Cecconi S, Gualtieri G, Di Bartolomeo A, Troiani G, Cifone MG, Canipari R. Evaluation of low extremely
low frequency electromagnetic field on mammalian follicle development. Hum Reprod 2000; 15(11): 2319-25.
21- 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 3, 5- monophosphate pathway and

stimulation of growth and differentiation by follicle-stimulating hormone. Endocrin 1997; 138(6): 2417-24.

22- Fedrowitz M, Westermann J, Loscher W. Magnetic field exposure increases cell proliferation but does not
affect melatonin levels in the mammary gland of female Sprague Dawley rats. Cancer Res 2002; 62(5):
1356-63.

23- Conti P, Gigante GE, Alesse B, Cifone MG, Fieschi C, Reale M, et a. A role for Ca2~ in the effect of very
low frequency electromagnetic fields on the blastogenesis of human lymphocytes. FEBS Lett 1985; 181(1):
28-32.

24- Wu SK, Vendola J, Zhou O, Bondy CA. Androgen and follicle stimulating hormone interactions in primate
ovarian follicle development. J Clin Endocrinol Metabol 2001; 84(7): 2951-56.

25- Chung MK, Lee SJ, Kim Y B, Park SC, Shin DH, Kim SH, et al. Evaluation of spermatogenesis and fertility
in F1 male rars after in utero and neonatal exposure to extremely low frequency electromagnetic fields. Asian J

Androl 2005; 7(2): 189-94.

WA Sl oyl 9 (3205959 «Jgl o ylosds (o 090 O3 (B9 v Giloyo — (Sublage Wloas g (Kb j pele olKLild alxo


https://jssu.ssu.ac.ir/article-1-1916-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2025-07-12 ]

V.9 Ohwd 9 5oL 598 5,55 2 aebld

Evaluation of the Effect of Low-Frequency Electromagnetic Fields on
in Vitro Growth and Maturation of Mouse Oocytes

Barzegari Firouzabadi F(MSC)*l, Mirhosaini M(PhD)2
1’ZDepartment of Biology, Payamenoor University, Tehran, Iran

Received: 2 Jun 2011 Accepted: 17 Nov 2011

Abstract

Introduction: Access to modern methods for increasing the percentage of in vitro human and animal
mature oocytes can be useful in the treatment of some forms of human infertility as well as proliferation of
many domestic and wild animals which generation is endangered. Effect of low- frequency el ectromagnetic
fields on in vitro growth and maturation of mouse oocytes is recently considered as a new approach. In this
study we evaluated the effect of low- frequency electromagnetic field on in vitro growth and maturation of
mouse oocyte.

Methods: In this study electromagnetic fields with frequencies of 5, 50 and 100 Hz and 2mT intensity were
used. For observation of the effect of electromagnetic field four groups were selected: Group 1 as control
group, which included 35 prenatal follicles (immature oocytes). Groups 2, 3 and 4were exposed to 5, 50 and
100 Hz electromagnetic fields, respectively.

Results: Prenatal follicles exposed to 5 and 50 Hz freguencies showed no significant changes in diameter
and survival rates. In contrast at a frequency of 100 Hz in 72-hour culture period a significant increase in
diameter(155um), follicles livability power(59%), oocyte maturation(52%) and GVBD(39%) was shown in
comparison to other experimental groups and control group(P <0.05).

Conclusion: Low-frequency magnetic field effects gene expression and thus protein synthesis, cell
division, proliferation and behavior. Although this effect can be temporary, it can increase the percentage of

ovulation for in vitro environment along with other environmental factors.
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