[ Downloaded from jssu.ssu.ac.ir on 2025-12-14 ]

[ DOI: 10.18502/ssu.v32i5.16118 ]

AL3 FRYNA AR Ty TR 1 O3 (Bgho Sl (S pale oIS Lhdgy (oode alo

\F‘Y/“V'aiuﬁﬁ.;\g’ @)b \F.¥ .>|.>)o T o)Lo.& €99 9 (oW 0390

&b&swﬁ)ﬁéw‘éhwi

=

Y ) . 2. . ) e & )Y e s WY L .

¢ Pl oy e 0l s o ¢ (gl o Al 58 A 38 ooy aobld T 3 L o
\ES .oy Y PPN
6::3.94.0‘(5)‘ Q‘ﬁ.&bb&)m

ol Comal Gl Gl leys 4y SaS 5 g St (oyme jo sladisS (oLl 6T elr Cuz 690k bl Lk tdedde
Lo as 5950l (yilo g oo 1yl cimn; ol G oS b oy 0y 9 (S5 sloais] 8 o a2l alasd 51l o955
3 ete ol s o sode I Blaws cole, b adl g o] cas; ploy 50,5 WiBgia b 1) caelus cpl JI5 50 s 1Sl
a0 VA8 sleo o Jobo gilwo 3 LS cpl Jes jo il 8ISl (Cryobiology) (i jle e (il 5,k
Ll sladsbs Laim 555 o plnil taig oo g (Snlie slasl ) plas a5 les (e 03 slos ) 31,5 il
A b aS U5 5 g oad Jolo ol slacd iy oloj T 51 00,5 o0 G Jlo Voo 0T a5 005 oz 33
St 0, es lasas slessl golesdl sl by, o )“ RESTOWE. olj.o.s'b Coddge ‘s»jLa...o Q‘)'.:.n LSS 2 o g, Q—.‘.‘
L Cnn J5L4 u.!‘ 9‘).‘>‘ .\))Lb dlom gs‘ﬁl"“ )l.a_'>l.w u‘)‘v\.al...m.a Ses 0)-55" )‘)§ solazwl Syg0 ).......H.a 9 FUOWIRS
5 #alesl 639k 5 Esb (b Jsho sLid Sl & Gl oo diged gl el ez oolall 358 ol 5 &l > Dl
g ool 093 3l aw by Jghe Sleoss) g cuiS alS el Swesu slezl 5,5 o Lal )] jo laguas g o 345 colbld gles

Syl Jlss a1y alises slacaw]
0l dazie S Sas CouaS il g olel sla iy, i, Glp 2l Jos a4 p3 ] Glidss g S A

230y s e 2555 s o ool s ey slazdl (hie b g e Sl 4y (55,0 lie (l aiSl o

SRl Allzy, o Lo jsame Glpeld (s plon oy oias oleF i wily b sawl b webl 4B s oS s gl )
YYAD-YASY :(O) TY V¥ 05 Bodo dugd S pole olKiils (idgh (sole dlme . Juolo (pier g Sotd oy p Slosxsl

Ol Ol (DAL Slozr OLg) aSig 5y (S sy Jho g5 2389 fy puolids iz 095 )

Ol Ol o siiing g DS ¢ gitamj (5091 9 pole 22K by (gl Canmnrj 9 S)93Lx pole 29,5 -V

Ol Ol g Suped oSS () (529US 9 pole 231> (s j (529U 9 (BLS pole 09 S -V

VEFD -1 FA 2 gy G950 ITathi79@royaninstitute.org h_rajabi@sbu.ac.ir : g xSl g = VN PAEYAFY ) 10l 1(J ghanno 0 3kauwy 95)%


http://dx.doi.org/10.18502/ssu.v32i5.16118 
https://jssu.ssu.ac.ir/article-1-6060-en.html

[ Downloaded from jssu.ssu.ac.ir on 2025-12-14 ]

[ DOI: 10.18502/ssu.v32i5.16118 ]

il ilize Vo 4 bl 51 S (Y) g s 51
sUlg g adle pae « eloixl Cd iy 0 SoLb il
kS Rl 5l 6xSee Glr ol e 0 ool
oolazwl 5l ) a5 S Sass pw Siulidl Lo @ b Sass
Oleyd gy ;0 Guized OIS oo 03D 5 dezeie can] o
Ol Sass gelyepmsl Gy g0 sl Ses ()l0
sgeme Shjy g bl BN S92y aed oyl 4 (o s
Do Sosd slasl 4y
Szl U5 jobay 1 Sasd slazil )0 pawye sy,
slaies 5 (Slow Freezing) acal bs, g0 4 Sess
cble slaxl go cpl jo ad e plxl (Vitrification)
Lo ol sl S s Slazl s yos 5 a8l _alS Lags o
Lok el IS ol 4 sl ol 5 il azye -V L -0 4y
odilsy =Fo L -Ve a | oo aslol jo 06l o0 o sloJliws S
a8 s p ol )T il ax 0 /O L /Y Lo jalS cepw g
2ol S le a0 Ve Cepu Ll Lo o] 5l e el
30 LSS g odpw, ol )T il a0 V0. gles 4 4l
) leSess «od £9,8 sl Nabior 6N mlo (394
Sl solezsl S ol 51 e 00l 13 56T sles yo 4l F-
a3 )3 13 ol F il a0 YY) gles o 4l £ ladiges
ol &5 el oo Jane opdad £ a4 (i a4 S el
Yo ) g 5,0l clale g oog cuiS laxe gl laolad
b aigai Ll 3 s oy Ll ol 3 Jaily s
a0 VY glos o el ¥ I Y 5 ouls oo ,95LsSH
&S WK A olosl 5 (V) Wb oo eSSl o 5 il
DB bl cbale %S oo 3 lagmad oy )3 b SeSS
i s Bl Al (ebe g e sl
Cely o ens Jobo o ) i Jsbo S5 O ity
b SIS s 1 S 5 o IS s S 9
s & 1 5 ol Jels & ol il dudsii
Sl b aelsl ;5 098 oo o9 udlygien 4 G A5 Sois
&) S slp Bl Gl S & oal a0l
ooz ] slozil ;o aScpl 4 axg5 L (Y ,F) w2 o

V.Y .>‘.>)o T o)lo.& <99 9 (oW 0390

Jolo (e 9 Soss a1 Slozsil gL

3,8 gl cands o ol &)l as o (aslie ol
aSll (Sojleyw 5 Sls) Sly> aile sladises &b
Ol slod ;0 00 sla ok Lo 4 olitws 5l an o o
Lo s railSle 1 Lagludl Sy TS5 5 500 205 (o
b 5l S Lis Gl W AT gpsbar 05 e
[oaze s oo aLildS LS ool oLl sl a5 slesl
Sy STl «5,9,L0 Hloys yo St slezl a5l
s G AL 5o glaaiss el 5 (ls psle
b s e | o3lel ) Sess slessl Blae oS o Wy
Silwdds S g wax Jus ol Jieads oblg euss]
ART o Sass slasul 0,5 .l i Slog>ge j0 5
o, a5 (Assisted Reproductive Technology)
S Wb e @ B aBib;l how o bSass
slezel oyl 4y az g5 b (6,9,L0 loyo gl p el Conl
(o Ghaed ( Sz slezil des | alize sladiged
.bLo?u‘ > » 0]5‘50 )‘)5 oolaiul Sy90 dan 9 f)"’“'"
Sge bl Jro alisis ladisS 5| Sy 5l LS e
O g_sLi}L) aQ Lol e oM‘aL?ul u.:.oﬁy lJ QSLD‘ A_:L:‘}a} 9
Flo 5 Sb ge Grizpe (Db 2y 5l o S
i e Slazil 4 G SeaBd slezl oode g S
aSol 5 ogdle ART o Sz slezs!l 1 oolatul o9, o0 54
oleys Job jo adlsl sz 5 bSess cé) 00 5 mile
R g O e P
Ol Bagad 5l a5 Wil alaeils 5o 65k 65l
ol 8l alos 5l cadsls calizee Yo 4 045 slacwlS 5l soleu!
«()) (OHSS) lowss o> 5 i S0 P! 4 M
3l 3l s dege 5l i (Sl (Solgls amle as gl 3
Mo a5 Slapils (lowss wy095 (olo,b g lem 4 Mis
oliilaess 90,0 Wb g s b yw sl olas len 4
28 $gd Slydeed 5 X glinsl, boend

O3 (9ot (Sloyd = (Sl lods g (S pele oGS alo


http://dx.doi.org/10.18502/ssu.v32i5.16118 
https://jssu.ssu.ac.ir/article-1-6060-en.html

[ Downloaded from jssu.ssu.ac.ir on 2025-12-14 ]

[ DOI: 10.18502/ssu.v32i5.16118 ]

Oyen g 33Li o1y -

= 2gd sl (b les JUEKl abl feS pom> 4z 0 e
B slp 358 (o0 Dyge (5 S b g i Slexx]
e ool 1 slezsl cop 2l jslaie 4y x>
395 o 03kiiul
Sladerd JUS cops b golozsl Jolro atsjSomg
bras cble Gl L ipnl gblbs 5o gslum! Jalxo
5 Sis el cel a5 wb o Gl lads Jlasl Les
Coons 45 Zulls az g5 Wb 09 o0 o Slo b )5 (0 ys
ol g Ll glane alide glaguad 623598
fel GV) JUb Saso slazsl (b L 1l Sass olazsl
DaliS Sy 5 (slogyls 5 Woygeysn 3l soliiul pac | Lials
Ol a5l s GlSG o0 (6,108 St ¢ e Sasy Wl
oS Gy ohles 5 pllo o3l 5o o151 Jol> slocal 5
15 oloys bl iz s 55 o wils Sazs olozel 4y 3
POl b bSess 5 485 Sjge eI ley De
laztl G o) Cdl,s Sacl Sew 08,5 L
Ol Sk o el lagl 55l 050 Jlaie GV slaSiess
Olgee AVM) alfislejl ésb 5l oolaul b g 00,5 ©gd
sy b Ll sals 3 oolitl 500 5 0,5 Al I, oy
Sygo OV lacKess olazl o 45 ol (glocsd i
MID) Jl slacstass ;5 sz SlsalS 5 0, Oliee a5
55 sairgd GV (glacSass & Coms oid wgd 5 dazeie
AN ) Sl iy g BB jsbay pRles] gl cos
S dlozl lozmsl Job 50 oS a4y 08,lg gUdcamw]
ol a8l oo a4 glite gl Galisee LS5 oy 4o
Selplie oy sk ojlail @ plgige ol Ys I &S
9 643 Sladel S 090 b S92y (Joke o Al o cgliie
ssba 05 oylal by 4 b Jsbo U2 wd e
(593 )lmal (agigeg,S SIS slml Jluiol (5
el e (S aY 5 a5l Ul pasy alS
ol dezie s SKess [ lowwghly; ol Cow g ol

b oo Gl

V.Y .>‘.>)o T o)lo.& <99 9 (oW 0390

slozil g WpS (oo 1B lmas (i )3 e Ol
Gl a5 2l sk bl 9,5 o0 ©y50 05y
Gladad olezil ozl ob; gladed slezl 4 o
Copams Jslhos 6l wilgi oo lagas oW clale 5l oolizal
e 3 EE B oy 85 L e o a5 sl
Syl S g S OISl slezl Cae oo (1581 g oz ol
5o ] slosul B 2 0) ol palS | bapuas )l oot
s Yoo ) i e b ladsl lated sla
VA2 sl o mle iy yo adds p ol 5 sl
Slozsil Cae pus glaiinds slazel jo .aigd co dazmin o5 Silw
slazdl by s azils Ll bpas clile o laiges
S5l G lopgk (oS g 0b) 5l (g B b oo a8
SO I Ny S B NI
5 ISl 51 gl ols 2alS 1, 5 51 Jl sk
slozdl  jo a5 we pbgmas  wlSleddaw s
szl gblye wyS oo 3 Jlkind 0,50 Sado (gladds
(sb St & e Sy Sl sl Jld lated
JBI a4 el 355 S (o8 Cad b Sl 5l oolai!
05 o Se (e Cep SRS deane (LalS (Sosw
TR [ FR R N SRV
Gl g bigas (B ;o Sess (85 )18 oley wae
3 2l glal sloa 5 & sl Sl 5 LS55 5 03,
(F) sl ]

5 lite Jolse gladinds olozmil yo cp BT Jolge
Gt P 4 )l (i Ses slezdl )3 Cude am Jga>
sl 00 L5 jiien jobods b3 4o lag)]

Oy, Dlalllae o 1095 9 Lo el cas w9 ol e
szl (b Lo Lol ey Gialiil at oanlie oliioe
Aoy YV sgu U by ¢ Sady gloodiy ogupy el
P Sy A (atie 35 (Shge SlaSesS sledl jo L ud
Sl slozil 35t Sl e SAd5e SO 9d (b b
Y LN

O3 (9ot (Sloyd = (Sl lods g (S pele oGS alo


http://dx.doi.org/10.18502/ssu.v32i5.16118 
https://jssu.ssu.ac.ir/article-1-6060-en.html

[ Downloaded from jssu.ssu.ac.ir on 2025-12-14 ]

[ DOI: 10.18502/ssu.v32i5.16118 ]

Jolo (e 9 Soss a1 Slozsil gL

Increase the Reactive
Oxygen Species (ROS)

DNA damage

Nuclear membrane
damage

Decrease the P
mitochondrial activity "

Spindles damage @//)‘ ‘@‘?&‘{f

$IVM rate
$1IVF rate

< J/

\IO Membrane rupture

™ NN <
) Osmotic shock

& Blastocyst rate

& Cleavage rate

Sz slazsl Jsbos sloo] 5 oMSES 1 S

S olozsl s 2Bule)T (9y0 Eab ol LRl
el olys, ol 45 amo e Uil |, st sl S5l
owohlisy ood Co g 68 sy oud o]
Waad oo 59 gl loj )3 (sl jeba SBLET Gl 09k e
S Jolw CLSJ 3 B ol e o el oo ol s
<9d 3l e 1) L Sess coaS Bl ol ol )04 Esb
Sass slezsl WS o o5 1) ozl SUls g ools als
oS 1 laSess alfalol gsh el 5 (Sleons; ol
SEabel Eoly e b8l by o (V) S e
L} ...:S [vm).‘ :.:5‘}% )é O\A.Ai) : .. jélL"L; ‘SLQS * e
P9y A e oSl jo ol slidgl, S sla gl
Sleodiy 5 Eob i Jiali8l cel a5 0l colatnl SVl S
S oo o ST @ 9,0 g ol S olezsl (ylej
PS5 g Mg g0 o 4 (b 090 (p y0 ol Syl
PREN ROF PN LS g JU T g SN RS )
cel aiwa glae obj (S, opd o0 atwn slie (SL
S35 4 lopgjgey S alex l atus ;5 35290 Slhigize 399
593 Jloy cdlo 5l Jobo o] a0 a5 sl udbgiens
Dgd oo gy
:Ub‘;,i sbie s Lu 9 Lm‘s)..\;S,;:,,.o KKy uﬁ’..blf
Hlogid g g pudplio « S al) g ol j0 (5,05 5l

V.Y .>‘.>,.o T o)Lo.& <99 9 (oW 0390

Szt el g 4S|4 4z b iSdd L (S,
3wl F e ol glales a4 s w0l g0l o]
i 50 &S Sl o5 ST sla s See o] Lié
Joko slozl (> )0 aloo Ghals plad plSocil o
@ g9yt Jobo @) 5 b sbolaze o & slo b S
Sz dlaw S cnl @sd plej 3 9 WS (oo b LSS
Pl (o9 o8 4 4z b oaS anb e (haS g oad
g oo Lid (Sl g ol Sl Sass las
Slozsl ;o ipamdli S99 g b Jg2959 K0 (Sidemn o2
5 omb gl pyme o 85 18 G ws 5l eslan
oryeeksd 5 ol el gy Jln S S S
Sl oy Al gl o banl ) n s g Sgo glaatd, ol
oy o U ol,S il az 0 YV sles ;o (5,6l0, el
)¢@»j|u@wiwo@wlwu|&ﬂ@
ey A S glaans; as loy wigdd ey JelS
laz g ool o,Slee jo SV oloyl cel Wgis JoSis
@ e Wlgoe aslol jo a5 ead lapgiges S (505
Gash s wsadshasl aile plin 5 slags leals
S9o sbard; 5 b Jsgis e (g e 4 dz g b 0gd
slezsl MI al> o j0 2w Slge g slexsl 4 Coed
lars;, pl LSis pae Jdo & GV ds e o0 Sess

O3 (9ot (Sloyd = (Sl lods g (S pele oGS alo


http://dx.doi.org/10.18502/ssu.v32i5.16118 
https://jssu.ssu.ac.ir/article-1-6060-en.html

[ Downloaded from jssu.ssu.ac.ir on 2025-12-14 ]

[ DOI: 10.18502/ssu.v32i5.16118 ]

Oyen g 33Li o1y -

Slamashlisy b o g g8 sladglS pud o]
Oygoy |y bSess wlgh oo anld (nl Sedipe S
W pls pl Soi g 00)S Als S egia
slazel 51 e lawwshliay ol Corw (VYY) wuS (5,5l
OF) 4l g 5l esliid Lo & sl Sae

lopgipes)S Jgaroyé b o8 b ALl 4 sgadgly gl
Wlgi oo Wapgigeg,S Slasi jo il S o SoSshs]
g o @S JSs 5 ) (oliplal o (SYST cely
2 g sadshssl wsd gl bis ojlse Sy 0
9 Pl oz sladshe g5l g S USE it ol
o3 25 Wil g ole G )0 i ged 5 A (SWSS
5 & sledlw S 6 S S8« SeS 09d 5 slezsl (e 0
& el s Sl o (S5l 5 (oot (S oS
lapgiges,S 5 Sgo slaard, dagsis e iva las
3O s Olee a4 @B olead olge 5l colaiul ogl
b 0959095 slagylmial 59 Jlizl wlexil anl
O oz o]y cepe il Sgo laas) aas o ili8l
OSos Slazsl oo )0 syl 4 ] 0315 Lapgises S
plrilyes g lapyl 0, kae 5 LS5 y0 (e 4 yzeie e
a5 0 samlie otulej] [0 aized 05 agj509,S SSs
5d 5 dezmie glaSess 5l a5 GlacsS; o gadslssl
el S Sess slasSs; 5l ian ply dl wiad sboul sal
OF) ol &) dezie

(b Sl 4 ol g S SS9y
Ced 5090 pydsii 5 T Ll pog o8 Jds 4 laSlesy
O=STOVE) W)lsye oYL conles Sl lagmas (S a
wo By ydaS Sl inlpls oy JpS Sess olid )
aslol )5 g 0ad oy (Jokw )l al¥genl WyS 0 3 &
g ooy s 11y 0e cedyginw ol 5l i Soss
Pl bSess gleondy p Wlgs oo Bl (pl 0ed o0 Sy
S s S5 g laguas 51 ool sl axsls iie
@ e Wl oe Johe @58 5 sl e 0 slaJlivn S
5 a5 a5 393 Jsbes ISl 5 LaoSalal & o]

V.Y .>‘.>)o T o)lo.& <99 9 (oW 0390

«Sas5 Eoby e 3 o)l NS5l 2 e 2@ o
Sl o9 5 00,8 it pedlygion 0 NS ge s
53 el 5Ly el o e 5l oy Lag)]
Oygods Egb p> )0 a0 g Ghge WL slaSess
ok plin 53 wnbios ST pedbigten S (e
3 ilsS slosher it o ot VAL 55K S
bl a5 azdl e gl s GSs el gkl Seso
Gilple S oo ol eedbgin anlle o I, (5l
oeeb ) S5 ol b S e e a1 Lo 08 g
O JSA s ok e ad ST pizee S
S5 o omeB slp o)l il @ sl S slaart,
oyl Gige b Sz o ol Ojpon oS s
Teo oab M 5 Seo gl b oS > il
bl Gl wBlioe moe o €k e 50 Lpgiges S
Jeee 5 Pl cely Ao yo cpl jo b S gl S ol
15 a0 st 45 0 oanline cglalllae 45 08 aalss
el )0 CHIESE Ojgod cdd dexie oSS
J‘f.‘)] oo b 09,8 0 aSl> jo caivg oads cuiSly
A 139 o 00l dazeie el 4 Cared (5,05 sine (gl
Abge (Rl 0gd 5l e S b3l @08 T Az
1) 095 (5,05 ginme Comdnd ( Soss el ;e Slozmil b jo
Wl o Gl ) a5 o0ls s I (6 ilaiS g 4
QOY) S ol S S 20 LS jo 7 W 51 o
aS Wols las arnds Slallas Hlawelyligy ol Cdew
00l i |, Sazs lab 5 Ianslylia Ceslbieds Seass ooz
odplive yuizpd 0gd oo sl ol Cow el aSly
Lassgi 0uls ez slaSess lawshliay (ol Jo a5 wl
Oloj Sz yod slasSoss 5 ity plp b G oS
preelS S35 4 ol D95 b (gl jsbay (OY) Spee
PVS J51s o, (5,25 csla g5 sl sl sodlsiom
Slazsl 09 oo Erw lapwghlsy ol ams ;o aS saioly]l

cely 3l ol aF 00,8 8l 1y dske U5 aenlS Soss

O3 (9ot (Sloyod = (Sl lods g (S pale oGS Ao


http://dx.doi.org/10.18502/ssu.v32i5.16118 
https://jssu.ssu.ac.ir/article-1-6060-en.html

[ Downloaded from jssu.ssu.ac.ir on 2025-12-14 ]

[ DOI: 10.18502/ssu.v32i5.16118 ]

sloenS] oyl b e by Ole p sl &5
(ol S Glacntsn (B g Bsemnd dpnSlnge aile
OedSle) (Jobo 4z b bl slaps daggians oolgils
oolgls) jeugl 4 b by dejled odlils (B
b laSess lauSgy (cwyp 0,05 o i BCLY
Slazsl g5 99 50 by Ole gl Jodo @y a8 ols (las e
slazsl o Sess CuiS 5 6,9,b Ol sladud g atwnl
O ) Gl o5 sladd slozeil b dslie )0 atval
V5 5l ol slad i Job e 2 Slocxil 55T
Sl slalie o L‘”QT sya> g b LSET (Ganghund
3l aS ol oo Lid paySllasil  elow )| cll> olx) cels
Sed SRS ezee WS xSy ol SOk
Sewd bl Jsbo 5351 023 sl (LDS) (condlgins
i LD el o0l s0idigy (soumdgand Y S L aS col
s malSs 5 5 Jorals Gozman Jortul slaynl (5ol
5 clailors g5 welas (etis s medlio ;5 LLD o
ooy cdale 5 w138 506 atn 4 by e slacalad 5 Jslos
Moo 31 (G0l Lo gd 5l e Sesw Gleowsy
coles 5 soml bl o bagd 36 JEs! ol
Sz 50 Led ol sl lazel abais 51 5V g Suiels sed
slag o wilg oo onuay opl el Cgliie e slaaiss
3B oo fod 4 ymie g wa0 &) Sl g (cendlgtn
o) saome @98 el g el 56 @y Lid ol 5 mile
el ol lasil cepn a8 (sl lalag o
05 Joho glid g pdydshi 1alS 5 olid slacq]
s LDS o o @jes ol (e 6 Jlisl Jlss
5 Mgl als ale glacSalail jo YS! § 03,5
&) it bLSI o T b g0 ,Slae Ja 5l a5 (5 S gia
5 o sl o o] e olsb el gl aes
Sed Olld Bdo Gde] ezmen olas Sy, S
o) Blon 35 9 e (S Djppet edbgen
sl b Jsho )3 (@2 a8 galpy Db (olond & 900

loSess olozl o (chagh o b 43S 54 jeud il

V.Y .>‘.>)o T o)lo.& <99 9 (oW 0390

Jolo iy 9 Sad iy 1 Szl (gl
0 osmlive Ws,S ool slezil gl 5,8l 5 Jssaibgy
5 63 bSOl oSS cnl Sl eslitul &S
[y wigd o o] (golozl slcaw! Lds & as b BoSls
b ool 45w oamlie 5 aresl sloxil ,5 0,5 oS
Pzl 5 ok slaisSly dapgjord sloml cely sloxdl
Syl (FSTyy 5 ool b 059 5l et J5Sajs iz
2 Nlgee assly cal GllEl o)l oo ST 5 6,08
Sl gloSezs o ol dol> iz 0y 5 W i
3,5 e S

s il Lawgs k5 Jlis 13518 JUl p slosl 3
Glucose ) GLUT L (SGLUT) S35 o
BBy 0 e e bl Jld o0 (transporter
5581 sazas il s by il Koz slosil wi sl
Nicotinamide 5 ATP zslaw g ools zals 1, (GLUTY)
J=ls (NADPH) Dinucleotide Phosphate Adenine
Ly S gsb )0 35515 eclilin snson 20l5 1, sl
Sy S oS s RIAY 5l S e 0l
O cl 38,56 i Al e 40 o ,a0l

P Se3S Ak 1 SeA 50 0] oy Rlgn g
sile ool Jalse 58l cow g g olel anl
355 55 oot ks S5 oo S oo gy 3Bl 5 SRS
Sissn Wb biutign 5l (Fp ole g ool e )
s e Rl 1) 5 (ol g SR Sl Seb
0959095 Sl i cel a5 slagy; awal slezl o
2 J3 sleyy g KIFYA § KIFYC aole wigd o
ol elas BCDKNYB g CHEKY wiile Joko (g45 >
SN Sesu by olls 5 e Sl iy o a5 euds
O lidoSng e 0S5 ol Ol G20 izen
Pl as wdlgls g SYF agilign slaasly ) il
Sleo b ol soslicne ool oo SlaSless jo iSsS 2
Glp &S Sz slacptisy jl cbla> co o olliws als
Slezsl (55, 32 a5 @l egh o W83 o0 5 Wlis )50 W,
sadodalie @i S & s il ol by MII slaSass

O3 (9ot (Sloyd = (Sl lods g (S pele oGS alo


http://dx.doi.org/10.18502/ssu.v32i5.16118 
https://jssu.ssu.ac.ir/article-1-6060-en.html

[ Downloaded from jssu.ssu.ac.ir on 2025-12-14 ]

[ DOI: 10.18502/ssu.v32i5.16118 ]

Oyen g 33Li o1y -

oab ol el olazdl ag) 0 Jlotml bl peedS s
Mashligy ol o 5 (8ly W 5l i 728 Sla sl S
o Sass CudsS 28l 5 (105095 Eob 4 oo BT (nl 09
o ol eels (Dimethyl Sulfoxide) DMSO .o
5 eelS 355 sl JoSIS Gl 5 gondlygil 4t S
elS Gl 0l 09 o madgion 4 (ol )l Lame
S Ll 5 005 Joo gl oy alie Wil oo (Jshoo S5-I
S rSslr ad osalin (ctagh )3 09d lawbly; ad
SaS 4y o] 5l ol gite D51 g sandly g S el
woolozl Lo 3 peedS (0 (BoaiiS i) slo sz
5 OA) ol ol 1) Sz gleowsy 5z e
255 o Dz oly g3 5l €AY aliEl oad desie s Sass
3 eenelS 3959 9 (V1) (oomdy gioms 4 51 ndS™ (990 Ll
3y lasdlas 5 (V) Jobo oI 0 Jobo )5 Lame
slezil a5 s osalice MII dl> 1o 10 (g0 (slocSass slaxl
a>lns slaceSon 5l (S ol GRIB! Gk 5l S
pboa (MCU) a85e modS S G ool
Dz s B 6 aiSsie Sl lid s as MICU
oS’ cdale MICUY Lans o (iulidl 1) (6,008 gie ol
5 s5b a4l ol 5 00,8 e 1) pedbigin 5 (5,98 gie S5
peedS &5 Gloy Cesline (pay opl WS (e SIS 4550
iz gy ol el Gl laliol v b pendgi
aS oy 9 a3 so Lyiul38l glaslin] o> b 1) (5,068 gie S
peelS D2l Ble il b endign pedS o
y Jokos JHIS ATP l5e Sz slazel 09 o0 (6,95 gine
e ozl 5l ey (6,085 g oenlS G120 o0 a8
ol oo Jad o9 e 5g )00 Sl ml pad b 4,
Gk ol 51U esls Gl 1) ely (geslaeST o]
Sl 5 09 ez slazsl anlp b 41b, Cews 3l g5,
D) b il 0, 6l Sass

V.Y .>‘.>)o T o)lo.& <99 9 (oW 0390

boe 4y SSgid sl (uglgesS sla sl b oljen 557 &Ly
e 1) Ses (o] oS a5 al adlal gd Sl cuis
S5 hallas o ad slexl mlbs 6l cel g ol
cyclodextrin (CLC) cholesterol-loaded methyl-b-
0, YU b ol comlie s osliiul JgydS b oads 5,l38,L
ol slales yo ol epdicaml did o Jopls clile
OO NP b oo il38l s Slewnss Ol 5 ol
snlie goanie lalllas ot Jgbw J515 ol ia 33!
dgd dze,l3 )0 g ol ot luwshlis) «Sosw slosl b a5 0l
Ol 3l ol slagiz 03 5 i (lie 5 S 4y ol
4 S5 hiwsl gy ot Coes (V) Wl 2alS
OY) 5 g aiawsS bl ¢ (hge GlacSess jo olozl Lo
el 2033 b 0l osalice (slaalllas s ol 0ad odmlive
O Jls s ess ol gp58 sladslS sk SIS
S gz o5 (chg ;0 (VA) S9d oo S larwshlis)
35 rr HW 5 Jb SloSess solol Jsbne o )
5 Coalies Lol el (il o s peedS > 0 saalie
sl )0 pedlS j5a> (izred 050 et lwshly; Slad
15 Ohusds 00l dezmie S Kasd o | ady el soloss
Glasdlas 53 .(VY) ols 28l 1) 5ey penelS (g5l 45 25,5
30 ol dezin Sz 0,5 o a5 b cdalie Ko
by oy oloy demio pé SSWS plp b oS 92>
S line jboas i S slal Jglows 5l el i
@ pyel Jlail b gl plis Jloy pob 4 .0T) <l rals
6555 Sl s, o il Jsbo J515 S (Ko
loshliss 5 00,0031 cralizg (s sbib 5o 1y 853 Slgions
Jleo pliine 35 (6 ol (ool Sy 51 B 99 00 S
S5 5 yuod ol Sz gl o CA was
ao lid slaJsSos Wb slacSess 128 5 asl s b
Sl Jdo 4 o)l Jlazs! a5 o0y JUL laSass Ll

O3 (9ot (Sloyod = (Sl lods g (S pale oGS Ao


http://dx.doi.org/10.18502/ssu.v32i5.16118 
https://jssu.ssu.ac.ir/article-1-6060-en.html

[ Downloaded from jssu.ssu.ac.ir on 2025-12-14 ]

[ DOI: 10.18502/ssu.v32i5.16118 ]

Effect of Freezing On
Intracellular Calcium

@ Increasing the intracellular
calcium

@ Activation of cortical
granules

@ Hardening of cocyte
zonaplucida

@ Premature oocyte
maturation

@ Decreasing the IVF rate
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Introduction: To assist save endangered species from extinction and to aid in their care, it is crucial to
sustaining their reproductive capacity. The fetus's life and growth processes begin at conception and

proceed in accordance with a biological clock's timing. With today's understanding through
cryobiology, observing scientific ethics problems and interfering with the clock's operation by stopping
its biological time is possible. Practically, it is accomplished by storing the cell at -196 °C, or the
temperature of liquid nitrogen, where all metabolic activity ceases. Since 200 years ago, germ cell
preservation has been a common practice. Since then, there have been many improvements, particularly
for at-risk women. Since then, significant progress has been achieved, and several freezing techniques
are being used to preserve ovarian tissue, follicles, and oocytes in women who are at risk of infertility.
Different approaches have different levels of success. Among preservation techniques, vitrification
performs better and is used more frequently. The cellular configuration of the mammalian oocyte is
intricate. This cell's constituent parts are particularly sensitive to osmosis and variations in temperature.
For instance, the alterations to the cell membrane that occur during maturation, in vitro fertilization,
and the differential between the permeability of water and cryoprotectants can all be mentioned. Oocyte
freezing results in a variety of impairments, including a reduction in the quality and viability of cells
after thawing.

Conclusion: Recent studies are looking for ways to enhance freezing procedures and raise the caliber
of frozen oocytes. The favorable or negative effects of freezing on the oocyte and its potential, or
embryo development, are the subject of this review article.
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