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Introduction: Ischemia followed by apoptosis and follicles mortality are
problems that occur after cryopreservation and ovarian tissue transplantation.
The present study used hyaluronic acid hydrogel as a capsule to reduce
ischemia and apoptosis in vitrified ovarian tissue transplantation of rats.
Material & Methods: In total, 22 adult female rats (~ 8-week old) with
normal estrous cycle were ovariectomized, and their right ovaries were then
vitrified and divided into two groups after being warmed, including
vitrified-transplanted (VT) (n=11) and vitrified-encapsulated in hyaluronic
acid hydrogel-transplanted (VT+HA) (n=11) that were auto transplanted
into the dorsal muscle. Following that, a daily vaginal smear was obtained
from the 4th day after transplantation of the rats. The ovaries were removed
at the end of the first estrous cycle (approximately 15 days after
transplantation), and some apoptotic genes including P53, c-Myc, Bax, Bcl-
2, and Caspase 3 were evaluated by the real-time PCR.

Findings: All transplants were completely successful (100%). The results
also showed that the expression of the P53, c-Myc, Bax, and Caspase 3
genes were higher in the VT group, compared to the VT+HA group.
However, this difference was statistically significant only in the c-Myc
gene (P<0.05).

Discussion & Conclusion: Hyaluronic acid hydrogel was able to reduce the
rate of apoptosis in the capsule group (VT+HA), compared to the non-
capsule group (VT) after transplantation.

Keywords: Apoptosis, Hyaluronic acid hydrogel, Ovarian tissue, Ovarian
transplantation, Vitrification

» How to cite this paper

Akhavantaheri M, Rezazadehvalojerdi M, Ebrahimi B. Expression of Apoptotic Genes after Autotransplantation of
Vitrified Rat Ovary Encapsulated with Hyaluronic Acid Hydrogel. Journal of Ilam University of Medical Sciences.

2022;29(5): 12-21.

@ (#) &) | ©The Author(s)

NC

Publisher: 1lam University of Medical Sciences

Journal of llam University of Medical Sciences: Volume 29, Issue 4, 2021


https://orcid.org/0000-0002-6562-133X
https://orcid.org/0000-0002-6592-8243
http://dx.doi.org/10.52547/sjimu.29.5.12
https://dor.isc.ac/dor/20.1001.1.15634728.1400.29.5.4.4
https://sjimu.medilam.ac.ir/article-1-6875-en.html

[ Downloaded from sjimu.medilam.ac.ir on 2025-07-31 ]

[ DOR: 20.1001.1.15634728.1400.29.5.4.4 ]

[ DOI: 10.52547/5imu.29.5.12 |

Y

slbe0 ol

[T

=k

N

k] (a3 09 Obuiila adidep

VOFY-FYYA :P-ISSN
YOAA-Y\Y0 E-ISSN

JIUMS

SOlosmi (yfunoses Sl o1 5 gt Wigw 31 o 39 e T S S Gl (sl we
Oy 30 Swig yolld vt J 59 5 b ol g’

*YF

" soud !l Ly ¢

SO 2ol oaliloy (me d

SHAL Ol

Ol QLS QLIS Sy g she o8l ¢ quiom (Slad b A 5 s S e
Ol 08 ¢ e 5 o8l ¢ (S psle 308l ¢ o 5T 05
Ql_ﬂ\ cQ\Jgj co\{))alf.h}}é sJ‘.n.L:S}J (}k« Z.lg.:..h}}; ‘u«uw) a};r

ol

alio OleMb|

Ol 3L g 3 Slazel 31 oy 87 ol 59K n 3 o 5S35 0568 10 5 55T 0T JUis 4 5 (S 140ARD
53 JpmS & Ol e S ln dol J555n 5 G 5 (oSl 208 Sota b bl dalllan s s s )
A oslital Oy S g (s5bemsl Olkeds

Sl s Olkdnd e 5 03 8 (o 55515l ¢ n g ol S b (i A) Wl 6o ) YY 2l (395 9 Sl
53 ki 5uS (g3lemail 5 (VT) (N=11) (ki g (glasmil 1idys 5 P 05,5 33 4 033 5l e 5 S dezmie QT
¥ 555 3l e 08 035 L gy Sy Olon 2y e S5l 53 & (VTHHA) (N=11) (6 5= K55 lon ol I3 50000
e (g 31 ot 595 00 L ,85) g el S o351 OLL 53 53 8 45 O35 ol Lay 318595 6oy 31 o
Bel- Bax «-MyC P53 alax 31 5 55 5,7 53 Jo3 50 5l 2x (Real time PCR i, L 5 s o o, 0
&3 8 b, Caspase3 2

PE3 (a0} Ol Ol comod (Bsm sy ko )3 10 +) 350 Tl go SalS Lak gy Ao 57 5l DL s Mvly
M| 1 C-MYC 05 5550 53 g5 ol plb 3 VTHHA 05 § 51 53U VT o5 £ 55 Caspase 3 Bax «-Myc
(P<0.05) L5 odtalie ,lskine

JseS lo13 038 53 1 55T Olie chisg 51 g Sl &2l 5 el 0S5 n U5 550km 105 5 4o § Somy
das 2l (VT) g O 03 S 4 i (VTHHA)

55T el ESG a5 Il U5 g 50n cOldaied g ¢(ladind slezsil Oldaie 3L 1 GO (S0 19

Sy ke £

1744/04/100 1edl o F 56
\Y4/:4/F 185818 &b

VE RNV by g b

1 e Okl 9

$3 sy elils) ome

pole 8Sals (aglT oy S
ke Cay oKl ((Saj
Ol

Email:
mr_valojerdi@modares.ac.ir

o S (3Ll Ok 3L 1S 51 g 31 o 552 2T (S1005 Ol O sn i gt 1§ s 6053 13 31305 5 0 05 ol 011 20zl <
AY=TY OV (63 o3l (S ke olSiils oo domn 1) 53 S5 5la el US55 b

s sty © zez

Ll (St pole olKzsls 15k


https://orcid.org/0000-0002-6562-133X
https://orcid.org/0000-0002-6592-8243
http://dx.doi.org/10.52547/sjimu.29.5.12
https://dor.isc.ac/dor/20.1001.1.15634728.1400.29.5.4.4
https://sjimu.medilam.ac.ir/article-1-6875-en.html

[ Downloaded from sjimu.medilam.ac.ir on 2025-07-31 ]

[ DOR: 20.1001.1.15634728.1400.29.5.4.4 ]

[ DOI: 10.52547/5imu.29.5.12 |

Jelse 4 Ol sy g Ko pe
(o] 595 ¢ $3,5 i cligm Jous ozl (g3nze
Jos o Jalse 5 (53 0ias 55 oSS
coode () sl (Ko G5E, mes o
23 Ly S e Oldedw Sl 03y <8, LB
IS Sy Sl Sl e 4 IS5
4L o8l L gy I ey olisla] (aSal 1Y) L 0
s BT & Gl e
o0 g 4 JSIP 55 SRS 5 LSS
Lo 4y T Jols Oln (pl 87 55500 i Ao
SlosT5OF) sl iy J 53 Glad S 6 Conax
i GMeds Sl Silss psh p SsaT Rl
it § 4 e ol ke cpl gl Sl
Llawyls Sl eslitl 4 Olg o dhes ol 5l ezl
LaOlanS T 5T 5 a0 sapn iy sla, S5 (1FNO)
ol 53 el pls €0V8) 3 8 0 il Lgy 5 e b e o
oA shne Sl Al Cawls 1 andlas
A 03litnl L g 3 ey st s T
£r S Oladls LSSl Al
5, S ladaly ) &S ol OIS T 5 SIS
LIS JF S TP WH T G PP S
CaL Ollse g died L 53y Sl el LSCaS
L;;JQ.Z e Jﬁ&s o3 a3l ol (YY) n;u.n
el 2 tOA) 5,15 235 555 5T 5 055 e 5 5 BZSL
ssbtea $Sa, ke Lol J3asdes Sl adlas ol o
@olosil OMeds 3L Lgy S| ey Ssun] SRS
Sl josle 5 fe (ow)p Sl roen (A4 osliz]
e a Al p ol Slalllee (5 G T > Jobs
Y VU [P RRU P ERE g g
S s ol S Gl Jghe bwg Ay ,s sllS
SN TR R AC NS PPV NS PR P
3 omg 8 el Jsher J s S 5e L5 S5m0 T
oy 4 J g 15 53 ¢ Jsho mols SIS 25 3L s

4oddo

oo 0T laoleys 5 Ol aseil o)yl
oo ee plissly 5 Sl (>l
T o a0l ol wiliwlie Lol 6l o3l ol 530
Cod Sl OMass 23 S5 59,08 5 S Boe
5 O ey el (S Ele B
Lim sl (V-F) s ol R Sulgs
S 3)ls 3y ORIl e Oblen ) 53 o0k
b sleasil 5 Sass slezsl ¢ i sleasl 1l LIS Le
g5 4 boiss ol ) eSS Sbal ! Oliess
Candy 5 o vl 3ol Ol e Glays gy Ol e
$Sass slasil 5 iz slasil () 350 Ko Sl
spme 065 5 HUL Ol ezl Olley e sl
Ol 58 Oldains 5L slazuil ¢ Lo §C s 03lizal 15
5 065 L3 ol b sl el S K
S 5 0Ly Cow &S Cal SIS
o) e 8018 51 3 (gl 552005 5 Sless o)
Jo 53 Glam bS5l Chli- gl &S5
slezsil gblse 555 51.0) Sl eslizul J5 o1&l
sl 5 sa IS B sl 3 slam Sl Dluass 3L
G Olb s Olays gy 53 b a5l 045 o003
Sl e a3 g 1y ey o2l OT 2 oogdle s
(FV) sls plowil e 5 S
)y KAL) e Oless 3L 93 5 3Lzl | e
Wl sle &8 3153 5 3L 53 3 g g o S S
CuS Y el ol a&aliT cus
S gy ¥ 5 Ll edilr lad S A8 LT
Kb 8 b (C3E 5 5555 4oddogd 5 demia
S S sad S 5 Sl Oldass S (81 £ 435)
S5 g des Sladew Al e s (golesl C3L Sl edilie
adaze Sladllas 0 xSEAAY Lo 51LA) Liledid 2L
oy g0 Ol g 5 Sl 53 Oleds 3 L (S5,
e 0Ll 3035 Yor S e g 4 ol b oS w3 S

(ic\ ') g:,.w‘ ol

¥

o LA o ddxo

Shi pede

s>/ el


http://dx.doi.org/10.52547/sjimu.29.5.12
https://dor.isc.ac/dor/20.1001.1.15634728.1400.29.5.4.4
https://sjimu.medilam.ac.ir/article-1-6875-en.html

[ Downloaded from sjimu.medilam.ac.ir on 2025-07-31 ]

[ DOR: 20.1001.1.15634728.1400.29.5.4.4 ]

[ DOI: 10.52547/5imu.29.5.12 |

10

slbe0 ol

[T W W

e O

Gl Jol Jglme 3 iledw (Jyl Al o 53 )
35 .S ;5 HEPES tissue culture medium (HTCM)
(DMSO) LS 5il por fzeis3 5 JSUE sl ks
4 1S a) (D2650, Sigma) L& 8,3 I odiags
(HSA) Ll p o 53T o3 Yo 5 (o V/B O 30
5l ) 69y cdases (glos 53 4233 YO Sode 4 g o5l 1 3
L sl () (S S

3ol Jsomn 355 WOldasd cpg3 &l o 55
5 IS ! Fos 53 oS 5 HTCM (55l o5
535 3o de /0 5 (4o ys ¥ Ol 4 plS 12) DMSO
Aoy 5 o3l 5 Sd (555 488310 Sy s A5 8
6394 ands Vo S 4 (-C°196) el 059 5 )3
Aol 5 b 033 25 s 31 O as g 5
Spge d g a3 03 N3 8 O3 A e sl
Jse V5 HTCM Jgloue 5 Oldesws Il ) 10 S
Y ecs 8 51 5C°37 les 45 5 4ids ) oo a5 S su
4 55,5 g dse /0 5 HTCMU gloes 53 Oldai s
o o 537 F el (6,IugSS GBI (slos 53 5 425 0 Dok
Voo w4 oleSa HTCM Jgee 53 Ol cp s
28,8 5 B slas 3 5 aids

S5 ba U35 n b Olbaind 5L 0357 4 5SS
Sl 055 WS 4 5L S IS 055 st
G Oy sdiosd golasl Oldedy 8 Ol
35 b 03] Lsm ) Oles 5,5 sk daae 5l
S Al Jiasda oS 51 T 6 8
o) s 5 eslizal (America,Advance BioMatrix)
s Gelin-S™ (Heprasil® Lol s> 4w I oS
2SS ol b Gl .l os 1S5 Extralink®
2255 b5 T 5 0T il &K 2 ( JSS5 5 Gb
Fo el i3 655 85 Jos g 43 5 o oS
S ;5 Gelin-S | 2y Su¥e s Heprasil 3 ) S
BIRCAPY PR Rt K VR P R RSV
Oldesss 3l b L Sl w5 b glsee WOT LEXtralink

bmio (S5 4k35 Y0 Do as g Adasls I3 0T J=Is 5o

S G ol o e 3t s
oS 55 S e 4 (5leaz LSS [ shiten ool
Slash S Fu5L e e ol peai b i o0
o poler Ao kS el ) S ke
Sl s 032 e 31 81 Sin) 50 30 85U 5
05 L s el A e a5l Gl dallas s (V)

A g g € 2 Ol Ol 5 S|

b w9y 93190
RLIBT YRt KVES G P SN VO Pt g Y
N B ol (D)) gl e oo o YT S GRas
S g 3l oiangs Gl 9 315 0 § 100 Ve v ((glazia
o3bizal (18 D) sily D ga) sy it
B 53 5 DL L3 55 Kan Sl g s £
Cela VY IS 53 5 Cusby s Syl b ledsd 287
G Lyl 5 s eSS SLb el VY 555
oy oKils G i8S b a o e s
3 e azin S5 dwy (OYVIYFYA G| US) ke
a5 S 230 51 Olabl 5l cla o 5,5
48 OJls ol (ol e (Sl g0 dan 4505 05 1
s S ¥ (S s il ol o Gla i ge
S s plss Ao 53 S s (e 3
3345 Ol (o plnil Gl s g 35 el 5
I35 032 gkl Oladss 3L W 4) J 287 05 8
Sl Lp) 3T 058 5 (VT g, lla Al
Aol Jiasde 53 edddl S (oleal Ol
s 8 i (VTHHA ¢ olesa oSG, illa
(MGIKG 0+) puslS (slagyls dbwgas o oo Sla i ga
CLOIAaSS o ¢S 5 50 (MGIKY O) - D15 5
3 (esSIs) ws 8 ol o, o 5l b s
U p Bdd damle by o Sy G (SOIeSS
238 oslizal 058 53 a (sl oS (goleanil J glons
ol a 0T Sl &5 (VY Y1) 5 5 Kagawa oy, el

QUM


http://dx.doi.org/10.52547/sjimu.29.5.12
https://dor.isc.ac/dor/20.1001.1.15634728.1400.29.5.4.4
https://sjimu.medilam.ac.ir/article-1-6875-en.html

[ Downloaded from sjimu.medilam.ac.ir on 2025-07-31 ]

[ DOR: 20.1001.1.15634728.1400.29.5.4.4 ]

[ DOI: 10.52547/5imu.29.5.12 |

DNase <S5 L o 55DNA T JT Dol 545,87
JoSe dziy Lo Lo (FErMentas &S, Sl ediags |
oS e CDNA e oS 5l eslawel L mMRNA
(Applied I eslizal L OT L5 5 Fermentas
Biosystems) Real Time PCR

5 Allel ID (g5 5alS” Hlle s Laws bl
Gene il Lo 5 g 5 A3 1L perlprimer
Joee 035 B 51 Olabsl (61 5 s sl Bllast s Runner
S h by bl L8 bl 0ds Cas
Actin beta o5 31 5 Li amle (O 5 —01,g5) O5lew
Jsds) 3§ eslizal stls J x5 Ol sea (ACT-B)
O ks

sl il T 5l e Towsa E el @bl 56T
(MeantSEM) s bl (glast - ile &y oty Ctlien
Real | sdeTowsa mls o sl 138 Ol
4 ol slaesls AACT-Y Jye s i lunl time-PCR
GSln d e yshads b fS ks B (slaesls
3 SPSS vol.22 15l b eslizal L Laesls cad5 0Ly
o 43S s 54 25 Mann-Whitney o 55T
s a5 L 55 P<0.05 (5,05 gme

=65 5 (Tokai-Hit thermoplate, Japan) rj?
dw ol 08 (I3 el 0 8 dmis B s VY (sles
I Y S o) by 0 g n 428> Y Sl g oS 5
e J35 & Sl o 63 8 JST5 Oladi (535
é&&gowcq@y,xﬁ;oom@:ﬂ
05k e b6 8 L Sy 50/ P.GAC S L
A0 4w B/
Oskie ol Gl s el L) Ol Ol ow)
S BOIeSS ¢k g 3 s syl S sl OLL o
L) Ok Ol 5 b Ol gl e Gla e O
e3> Ao & by ye) P53, C-MyC abex | il
5 Gl pow Ao & by o) Bel-2, Bax (g 57
o0 % Gl poler d e 4 by e Caspase3
ol e 5 S aslin S uSG LReal Time PCR oS
NGRS Y NS TV PN PER
oty Shestazal by (s pg) 4 RNA 71 5l
LRNA S v, » .o ¢(Sigma, St. Louis, MO)
e S s Sy 55 o S el
¢«(Thermo Scientific, Wilmington, DE) I, b

J5 5558530 1 eslizal L RNA CiS™ ()

s b olamtl gls el y S5y Sslod Jous

Annealing Fragment Accession

Target

temperature (°C)  size(bp) number Primer pair sequences gene 29
0% wonws  FSSTIGANICCOTAMONS  aory
o5 wwoms  GOINTISCSSACMCTONOIC e
S ;o wwowews  [OCTOMONTOONTAMCTS g
D o FTSCHCASSCTIONCIS
777 160 NMLOGORL o S GAGAAATCARACA B2
DT w0 o FAISSAMOMCOMICCTC s s

4

o LA o ddxo

Shi pede

s>/ el


http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=nucleotide&id=402744873
http://dx.doi.org/10.52547/sjimu.29.5.12
https://dor.isc.ac/dor/20.1001.1.15634728.1400.29.5.4.4
https://sjimu.medilam.ac.ir/article-1-6875-en.html

[ Downloaded from sjimu.medilam.ac.ir on 2025-07-31 ]

[ DOR: 20.1001.1.15634728.1400.29.5.4.4 ]

[ DOI: 10.52547/5imu.29.5.12 |

Vv

slbe0 ol

[T W W

e O

£33 W0 4 by e) C-MyC 5 P53 el OLy
Ot P53 05 Cdgsy Ol Olpe B 1 iGaneT
Ol Olpe Ll ai odaliee 05,8 93 Ole (g,lsline
Solsbme 5 ba VTHHA 65 5 s comye 05 i g
() oyles JS5) (P<0.05) 55 VT o5 8 51 S

pso =y 4 byye) Bax 5 Bel2 sbdj oL
Ol e b T Ll 5IBCI2 05 i) Ol O e i sz 00T
VT o35 8 53 BOI2 05 Ol e 355 lslis 03 8 53
¢z b, VTHHA 01/0£24/1 o5 § 45 (12/001/1
VT o3 8 5 Bax 0 Cisisy Ok Olps oromen
VTHHA 05 § 4 Cwd S 13 5 odalie(17/0£02/1)
395 lsbkme M -, 1(13/0+78/0)

Bax (Bcl2/Bax) sBcl2 sl i 59, 0l
e (ol A glie SuS L ey £ Obe
05,5 55 5VT 05/0£00/1 o5 5 ;3 Bel2/Bax s 0L
Llod 1 oMl ol i a3 VT+HA 30/0£64/1
(Y 6yles JS2) 550 lsbae g5 lT

o35 »>Caspase3 0 ol O e Caspase3 O ol
/AR VTHHA 05 § 51 i (Voo /2 0) VT
Aol 038 93 Ol (g labime (oylT oDl Lol 65 4

(5 les JS2)

by a8
NSy o W g el S 5 gy S g g
o Cos VTHHA o5 § 51y VY 3 VT o5 8
2 N Salbae Aoy g8 s s B S I3
Lgn Sy ool SR bss )l el
P Sypo ol sd 8 s 3lemil Dl
O s il K g Sl S o) 03 8
553038 Al Gise Lsm Olyea dd 15, 05k
Sy LOT boldess oy inl JSiw sl OLL
don 038 53 a5 b osTaer sy Slalllas
(Gosn Ky A3 V0) 3y 5oa Tl g SalS” a5
e > alllae ol JSIS okt 4 by ol
(21). 4, - 4Biopreservation and Biobanking
£52 d>- o & bgs P53, c-MyCc (slai)
5 Gsnl s dl o 4 by 0)BCI-2, Bax ) 53 57
OLL 3l G polgzr Al o 4 b5 50) Caspased
creal time PCReSCSS 5 b 51 ¢ wg il Il S
Actin beta (ACT-B) J xS 05 O Ol wlel 5
hylin S LVTHHA S VT 05 8 55 55 5 oy
4 SL0) pl Sdga, Ol Ol 4 by e s Ul

ol Ji3 A

J ovT
OvVTHHA

C=Iy'C

Lha)‘.:L;«bx.:aj;j.:).:xﬁJ‘ijﬁ‘%&(Jﬁﬁchaabfmbyf)C'MijPSS élhuju[:.;d‘j:n.‘ B)M‘J::J

ol Lam VT . tloazal )| SEM) st glast 5 Kke 2 ACTB 05 4 o K5 520 50T b0 Cedsigy 0l Ol s 5 0ls &y ot

565 35 S g o (6115 S8l g K55 I ol U550 55 0 did) suS” (g3lazmil Ol 5L g VTHHA ¢3lemnil Olobesus
(P<0.05) w15 jlstias oMt KuK L@ LA) alie 6o 8


http://dx.doi.org/10.52547/sjimu.29.5.12
https://dor.isc.ac/dor/20.1001.1.15634728.1400.29.5.4.4
https://sjimu.medilam.ac.ir/article-1-6875-en.html

[ Downloaded from sjimu.medilam.ac.ir on 2025-07-31 ]

[ DOR: 20.1001.1.15634728.1400.29.5.4.4 ]

[ DOI: 10.52547/5imu.29.5.12 |

1.8
1.6 -

L4 -

0.8 -
0.6 -

04 -

Q) s ub JH
—_ 9
| |

avT
OVT+HA

Bcl2

Bax

.3

Bel2/Bax

&54;}:;_”;}:):.,\;}:;_)1&d»}):w\‘_}i:.»&cBClZ/BaX)()}:;_ﬁTp.»Zl>-,»4;Jay,»)BanBC|-2 6@05\)@0‘}:#." E)MJQ

5L b g VT .blos 41,1 (SEM) 3,btiasl gllast - St ACT-P (35 o oo 5 53 0T (S0 o9y Olo O s Gl oy gumts Laosls
A1 D D S ool B S ANCICIES] 590 O Ol ovle &) g0ty

LS odaline °3J§ 33 Ols 5 labime M e S5 M sl 5508 5 0id suS” (o3lazl Oless SaL i g VTHHA ¢oslens! Oliesss

14 4

avT
OVT+HA

B
D
30 [
25? 08 - l
% 0.6 -
% 04 -
£ 02
0
VT VT+HA
39,5

Q)ﬂﬂ\{h@)‘b.é.ﬁ}ﬂai}f}:):.U):.;j\u‘.qfJuj‘;&\‘)gswdgu5(})%)%T¢)L€%-Zl>f4ibﬁf)caspase3Qjol‘:{b“}:ﬁ.ré)md::l

Olads ol Ly VT iloits £150 (SEM) ikl (gl - SKibe £ ACT-B 05 4 o CASPASES 05 i35 Ols Ol joo eS0ke

Lz odalie ros & Ol (g Il ozt | &S La dewl J5g 0 55 odid) gu slasel Oldeses Cab Lo VTHHA ¢ oolasl
3 S &= 29 ) PUA Al Ui ) 2 S ] 3

L2368 Cools b oSy, la el I35
A GEaET aulp e D Ce e O
S W e SIS 2D L s ST
3,8 Wl cpll s eslannl Oy galemuil Oldess
S ge Olie 3 ol SSaslle Al U355
Loy 035 53 a3 5 350 bl (i Ligm
35 QLS Ly o 5o
A i gbediS lgs o e S S P53
ol el 58 S Bbles |y OT 7 il e
B lgr o ¢ G2l o s iy sl b IS

S5 domi § S
O5) Sygise Olads 5L Ly ol
Cly L S By Ly 4 (Fy,e Sse sl
Sl a8 o Goe Jpue A el
Stadss Clad 5 g 285 a3 5 S
5 CahS g coliplrl Olalllas 4 a5 o gd
Gl 51 il g g Olads 3L S T el
213655 55 e Jelse Sl eslimal ahes 3l Calises
w5 (V1) b (YY) Wiy slay oS6 O gomen
ol dallae 53 T Casa (Y1) S, b Al

A

un ) BRI

Sl pede o

s>/ el


http://dx.doi.org/10.52547/sjimu.29.5.12
https://dor.isc.ac/dor/20.1001.1.15634728.1400.29.5.4.4
https://sjimu.medilam.ac.ir/article-1-6875-en.html

[ Downloaded from sjimu.medilam.ac.ir on 2025-07-31 ]

[ DOR: 20.1001.1.15634728.1400.29.5.4.4 ]

[ DOI: 10.52547/5imu.29.5.12 |

1

slbe0 ol

[T W W

e O

033l 4" 3yls gie o3,lgx Ok 55 esl gl ol
s B 3T pl s Gl Glag 3T 0T se
68 03yt 33 eir S5 5 S o Kialen |5 5
el e by W3LalST (YA) ls ok
055 35 4 iij Lo bilwls dzes s 0T
LAY 50 @A lajlals fuls SHET glajluls
SLsLwlS Jold oSl ot lajlwlS 5 i sb esg
S (@553 S a0l S pessp LV 58 X
Seilals 038 J ST slasluls Lol
gy Ol casdllas ol 55 (Y) ol oS |
AL esde s 05 8 amlin oy S 55 Ola ¥ SLulS
Solslime Soslis < VT 8 55 05 ol 0L o 035
ORIV TS
3 sl 093 55 slbine o5 o s o OLE S oy
5 A8 odalie SLSS Ol (oS lal) den s ool
o L 55T )3 el s Mn ol I3 55
5 b das a8 S 05055 4 S gy |
233 43 o) o) Al 6, a 515685 ool
53 05 cpl Ol 353 e slgin ol gl 60 izl ]
031254238 GUsol 5 sy 3l oy 65 SYsb O
ol San ey glad gl 9 e b Sl Y b

.;ﬁ:;«,&mﬁﬁug‘)jolﬁ;;)w

‘551.5).).5 9 N

TS R R X PR INCR PR ([P P U g
P-90- = b uS) 0l 55 0Bt 35 5 o poke o 7 oKl
0558 Olysks 5 01 Keays 5l Colem (i 5 (284
Ll 1y SKas JLS

e o
SUBE u;éLLa Nany 445@ r)ksl ulf-\.w.u;

.J)\-U.ﬁﬁj aalllon

52112429 : M1 05

o35 bl Sl GamaT WL sk e Jske
o) Sl ol Jale DNA s 5 S o 65
OF) ol U5 5

S 53 & ol gy 5 s (S e-Mye
oS o 5 0yl (5 5T 5 e
c-Myc 55 5 o.\mr.l:_‘ Ol 3l S5b Sl gaob
SV F &b pi el se 53 05 cpl Aol s O 5 Sl
Cand ST b b &S 355 s odalin LOWb .
A8 das Llsl 55 .(Y0) 550 s BT 6 les
Al s C-MyC &S s S olse LS 5 Ol
Gladshe )3 Sgysba wls Jub 25 55 5T
webdde ( blas s .Cwa c-Mye 51 ol 0L Jb 5
4 pﬁm b o il LOT s e-Myc ol o«
3509 8,8 o )15 5T aulp o s LIS
393,245 C-MyC 5P53 (slad Ol O js ¢ bl andllas
SYLVT 38 53 cdiphioo Ol 55007 p33 o o 5o
Ole €-MyC 05 0l s 51 e Lol 65 5 VT+HA 65 5 5
Ol ¢ 5250 0 WDl aa 5 g lsbiae Ol 0y S 95
L0 Ok Col iy el Sp) s das s
s el G T e s Al e

slie s Llul & ol Slie o5, oSS Bel2
3 5 03} 5 Oyl 533515 513 (U8 se ol
5Ol 4 a5 LS Sl ol glulis Bel2 bl gl
Glasl Jol Lws Wlodbpnd s 4w 4 bl
Bel-5: Bel2 51 wiesjle aoT S S S5l
a}fd;_‘j\[)\j@é\f}ﬁijﬁL;L,é_pl.cj.s;:..»JEXL
lasl o Fage p g dws 35 o)lal Bak 5 Bax «
sla g, Bk (27). 5Bin ¢ Bad 31 L1yl p g o3 &
055 93 53 digw ) e S 5 sliplnil S ST
bl Ot Bax s BCI2 05 ol Ol 45 sls olas
5 Al e cpl 53 (bl sl baes & Ole (g lsline
Ol 3 ol e dwl SSasdle sl 055
Wl ails )y 655 T GO


http://dx.doi.org/10.52547/sjimu.29.5.12
https://dor.isc.ac/dor/20.1001.1.15634728.1400.29.5.4.4
https://sjimu.medilam.ac.ir/article-1-6875-en.html

[ Downloaded from sjimu.medilam.ac.ir on 2025-07-31 ]

[ DOR: 20.1001.1.15634728.1400.29.5.4.4 ]

[ DOI: 10.52547/5imu.29.5.12 |

References

1.

10.

11.

12.

13.

Demeestere I, Simon P, Emiliani S, Delbaere A,
Englert Y. Orthotopic and heterotopic ovarian
tissue transplantation. Hum Rep Up2009;15:649-
65. doi.10.1093/humupd/dmp021.

Marin L, Bedoschi G, Kawahara T, Oktay KH.
History evolution and current state of ovarian
tissue autotransplantation with cryopreserved
tissue a successful translational research Journey
from 1999 to 2020. Rep Sci 2020:1-8.
d0i.10.1007/s43032-019-00066-9.

Kim S, Lee Y, Lee S, Kim T. Ovarian tissue
cryopreservation and transplantation in patients
with cancer. Obste Gynecol Sci 2018;61:431. doi.
10.5468/0gs.2018.61.4.431.

Donnez J, Dolmans M, Demylle D, Jadoul P,
Pirard C, Squifflet J, et al. Restoration of ovarian
function after orthotopic intraovarian and
periovarian transplantation of cryopreserved
ovarian tissue in a woman treated by bone marrow
transplantation for sickle cell anaemia case
report. Hum Rep 2006;21:183-8. doi.10.1093/
humrep/dei268

Santos R, Amorim C, Cecconi S, Fassbender M,
Imhof M, Lornage J, et al. Cryopreservation of
ovarian tissue: an emerging technology for female
germline preservation of endangered species and
breeds.  Anim  Rep  Sci2010;122:151-63.
doi.10.1016/j.anireprosci.2010.08.010

Oktay K. Ovarian tissue cryopreservation and
transplantation ~ preliminary  findings  and
implications for cancer patients. Hum Rep Up
2001;7:526-34 . doi.10.1093/humupd/7.6.526
Fathi R, Rezazadehvalojerdi M, Salehnia M,
Ebrahimi B, Salmanyazdi R. Ovarian tissue
transplantation advantages disadvantages and
upcoming challenges. J Mazandaran Uni Med Sci
2014;24:253-65

Amorim CA, Curaba M, Van Langendonckt A,
Dolmans MM, Donnez J. Vitrification as an
alternative means of cryopreserving ovarian tissue.
Rep Biomed 2011;23:160-86

Hossay C, Donnez J, Dolmans MM. Whole ovary
cryopreservation and transplantation: a systematic
review of challenges and research developments in
animal experiments and humans. J Clin Med
2020;9:3196. doi.10.3390/jcm9103196

Roness H, Meirow D. Fertility preservation follicle
reserve loss in ovarian tissue transplantation.
Reproduction 2019;158:35-44. doi.10.1530/REP-
19-0097.

Damous LL, Silva SMd, Lopes RAM, Sakano
CRdSB, Simoes MdJ, Montero EFDS. Study on
the vaginal smear of rats submitted to autologous
ovarian transplant impact of remote ischemic
preconditioning. Acta Cir Brasile2009;24:387-92.
d0i.10.1590/S0102-86502009000500009

Gao JM, Yan J, Li R, Li M, Yan LY, Wang TR, et
al. Improvement in the quality of heterotopic
allotransplanted mouse ovarian tissues with basic
fibro

Liu L, Wood G, Morikawa L, Ayearst R, Fleming
C, McKerlie C. Restoration of fertility by
orthotopic transplantation of frozen adult Mouse
ovaries. Hum Rep 2008;23:122-8. doi.10.1093/
humrep/dem348

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Shiraztehrani A, Mazoochi T, Akhavantaheri M,
Salehnia M. The effects of ovarian encapsulation
with alginate hydrogel on morphology and
follicular count of vitrified Mouse ovary. J
Feyz2019;23:467-75

Tehrani AS, Mazoochi T, Taheri MA, Aghadavood
E, Salehnia M. The effects of ovarian
encapsulation on morphology and expression of
apoptosis related genes in vitrified Mouse ovary. J
Rep Inf2021;22:23 . doi.10.18502/jri.v22i1.4992
Gao J, Huang v, Li M, Zhao H, Zhao VY, Li R, et
al. Effect of local basic fibroblast growth factor
and vascular endothelial growth factor on
subcutaneously allotransplanted ovarian tissue in
ovariectomized Mice. PLos One 2015;10: 134035.
doi.10.1371/journal.pone.0134035

Fraser J, Laurent T, Laurent U. Hyaluronan: its
nature, distribution, functions and turnover. J
Int Med 1997;242:27-33. doi.10.1046/].1365-
2796.1997.00170.x

Sattar A, Rooney P, Kumar S, Pye D, West DC,
Scott I, et al. Application of angiogenic
oligosaccharides of hyaluronan increases blood
vessel numbers in rat skin. J Invest
Dermatol1994;103:576-9. d0i.10.1111/1523-1747.
ep12396880.

Morita Y, Tilly JL. Oocyte apoptosis: like sand
through an hourglass. Dev Biol 1999;213:1-17.
d0i.10.1006/dbi0.1999.9344.

Kagawa N, Silber S, Kuwayama M. Successful
vitrification of bovine and human ovarian tissue.
Rep Biomed 2009;18:568-77. d0i.10.1016/s1472-
6483(10)60136-8.

Akhavan Taheri M, Rezazadeh Valojerdi M,
Ebrahimi B. Intramuscular autotransplantation of
vitrified rat ovary encapsulated with hyaluronic
acid hydrogel. Biopres Biobank2016;14:114-21.
d0i.10.1089/bi0.2015.0021

Wang L, Ying YF, Ouyang YL, Wang JF, Xu J.
VEGF and bFGF increase survival of xenografted
human ovarian tissue in an experimental Rabbit
model. J Assist Rep Genet 2013;30:1301-11.
d0i.10.1007/s10815-013-0043-9

Tavana S, Azarnia M, Valojerdi MR, Shahverdi A.
Hyaluronic acid based hydrogel scaffold without
angiogenic growth factors enhances ovarian tissue
function after autotransplantation in Rats.
Biomedical Mate2016;11: 55006. doi.10.1088/
1748-6041/11/5/055006

Hopker K, Hagmann H, Khurshid S, Chen S,
Schermer B, Benzing T, et al. Putting the brakes on
p53 driven apoptosis. Cell Cycle2012;11:4122-8.
doi.10.4161/cc.21997

Prendergast GC. Mechanisms of apoptosis by ¢
Myc. Oncogenel999;18:2967-87. doi.10.1038/
sj.onc.1202727

Evan Gl, Wyllie AH, Gilbert CS, Littlewood TD,
Land H, Brooks M, et al. Induction of apoptosis in
fibroblasts by ¢ myc protein. Cell1992;69:119-28.
doi.10.1016/0092-8674(92)90123-T

Dlamini Z, Mbita Z, Zungu M. Genealogy,
expression, and molecular mechanisms in
apoptosis. Pharmacol Ther2004;101:1-15. d
doi.10.1016/j.pharmthera.2003.08.005

Schwerk C, Schulze-Osthoff K. Non-apoptotic

un ) BRI

Sl pede o

s>/ el


http://dx.doi.org/10.52547/sjimu.29.5.12
https://dor.isc.ac/dor/20.1001.1.15634728.1400.29.5.4.4
https://sjimu.medilam.ac.ir/article-1-6875-en.html

[ Downloaded from sjimu.medilam.ac.ir on 2025-07-31 ]

[ DOR: 20.1001.1.15634728.1400.29.5.4.4 ]

[ DOI: 10.52547/5imu.29.5.12 |

\A

slbe0 ol

7

=k

N

29.

functions of caspases in cellular proliferation and
differentiation. Biochem Pharmacol. 2003;66(8):
1453-8. doi: 10.1016/S0006-2952(03)00497-0
Kohler C, Orrenius S, Zhivotovsky B. Evaluation
of caspase activity in apoptotic cells. J Immunol
Meth2002;265:97-110.  doi.10.1016/S0022-1759
(02)00073-X

30. Tavana S, Valojerdi MR, Azarnia M, Shahverdi A.

Restoration of ovarian tissue function and estrous
cycle in rat after autotransplantation using
hyaluronic acid hydrogel scaffold containing
VEGF and bFGF. Growth Fact 2016;34:97-106.
d0i.10.1080/08977194.2016.1194835


http://dx.doi.org/10.52547/sjimu.29.5.12
https://dor.isc.ac/dor/20.1001.1.15634728.1400.29.5.4.4
https://sjimu.medilam.ac.ir/article-1-6875-en.html
http://www.tcpdf.org

