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ABSTRACT

Premature Ovarian Insufficiency (POI) refers to the loss of ovarian
function before the age of 40. This condition can be attributed to
various factors including X chromosome abnormalities,
autoimmune disorders, and chemotherapy drugs. Hormone therapy
is a commonly used treatment for POI, but due to side effects and
low fertility rates, alternative treatment options are needed. In
recent years, stem cell transplantation has emerged as a promising
treatment approach, offering hope for improving and restoring
ovarian function. Stem cells possess the unique ability of self-
renewal and regeneration, making them potentially effective in
addressing ovarian failure and subsequent infertility. Different
types of stem cells have been investigated for the treatment of POI,
including mesenchymal stem cells (MSCs), stem cells from
extraembryonic tissues, induced pluripotent stem cells (iPSCs), and
ovarian stem cells. This article aims to provide an overview of the
causes and treatment options for Premature Ovarian Insufficiency,
with a particular focus on stem cell therapy as suggested by
previous studies.
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Extended Abstract

Background: The average age for natural
menopause in women is approximately 48-51
years. Premature ovarian insufficiency (POI), is
defined as the cessation of menstruation due to
loss of ovarian function before the age of 40
years and affects approximately 1%-3% of
women before 40, 0.1% of women before 30,
and 0.01% of women before 20 years of age.
POI has become one of the most severe
problems threatening the reproductive health of
women of normal childbearing age. This
disorder can be caused by autoimmune, genetic,
metabolic (galactosemia), chemotherapy drugs,
radiotherapy and surgical side effects. This
disease can be diagnosed based on a decrease in
the number of follicles, abnormalities in the
menstrual cycle, and infertility. The gold-
standard diagnostic is a change in the levels of
the main ovarian hormones such as FSH, AMH
and estrogen. Women with POl are
characterized by anowvulation,  estrogen
deficiency, low AMH serum levels, a low antral
follicle count and primary or secondary
amenorrhea. This occurrence of POI leads to
harmful effects on function of ovary and
sterility. This article aims to provide an
overview of the causes and treatment options
for Premature Ovarian Insufficiency, with a
particular focus on stem cell therapy as
suggested by previous studies.

Methods: The terms “Treatment with Human
Mesenchymal Stem Cells” and “Premature
Ovarian” were searched focusing on
premature ovarian insufficiency, in Web of
Science / ISI, PubMed and Ovid ProQuest,
Scopus.

Results: Therefore, it is essential to find a safer
and more effective way to treat POI.
Regenerative medicine, an alternative
therapeutic for cell, tissue, and organ restoration
techniques, has been developed to treat organ
dysfunction. Some of the key components of
regenerative medicine are mesenchymal stem
cells (MSCs). Mesenchymal stem cells (MSCs)
are multipotent stem cell that they have the
ability to self-renew and differentiate into
specific tissues according to the surrounding
environment and signals. MSCs are widely used
in research and therapeutics because of their

ability to differentiate down multiple lineages
of cells, such as chondrocytes, osteocytes,
adipocytes, hepatocytes, and even neurons and
their low immunogenicity potential, anti-
apoptosis activity, secretion of growth factors,
cytokines and miRNA involved in tissue
regeneration. MSCs are grouped into
embryonic and adult MSCs. MSCs can be
isolated from various sources, including bone
marrow, fat tissue, amniotic fluid, umbilical
cord, placenta and skin. In recent years, MSC
transplantation has opened up a new direction
for the treatment of POI, but this is still in the
stage of preclinical research, and there are few
clinical studies so far. The mechanism by which
MSCs improve ovarian function has also not
been completely elucidated. This review will
summarize relevant studies on therapeutic
mechanism involved in  MSCs-mediated
treatment of POI, and report limitations in the
current studies in this field and provides a basis
for future application of MSCs in clinical
practice. The basis of literature review, several
types of MSCs including human bone marrow
mesenchymal stem cells (h(BMMSCs), human
adipose-derived stem cells (hASCs), human
amniotic membrane stem cells (hAMSCs),
umbilical cord stem cells (UCMSCs) and
human menstrual blood-derived stem cells
(hMB- MSCs) have been used to restore
ovarian tissue function in POI disease. Human
bone marrow mesenchymal stem cells
(hBMMSCs) are isolated from bone marrow.
hBMMSCs were the first mesenchymal stem
cells used to evaluate the therapeutic ability of
mesenchymal cells against chemotherapy-
induced POl mouse models, and it has been
found that hBMMSCs can prevent apoptosis of
germ cell and DNA damage in mice undergoing
chemotherapy and increase the number of antral
follicles, increasing the level of estrogen and
AMH, and increasing the pregnancy rate. This
cell has increased angiogenesis and tissue repair
in human ovarian tissue through the secretion of
growth factor TGF-a, epidermal growth factor
(EGF), wvascular endothelial growth factor
(VEGFA). Despite the widespread use of
hBMMSCs in studies, extraction of this cell is
an invasive and painful method. Studies have
shown that hMB-MSCs inhibit apoptosis,
increase the proliferation of ovarian follicles,
increase ovarian size, increase estrogen, inhibin
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A, inhibin B, and AMH and ultimately improve
ovarian function. Therefore, based on the
literature review of this article, it can be
concluded that a number of mesenchymal stem
cells can have a positive effect on the treatment
of POl and improve ovarian function by
inhibiting the apoptosis of granulosa cells,
regulating ovarian hormones, and increasing
fertility.

Conclusion: Laparoscopy shows a lack of
follicle development and atrophy of the uterus
and vaginal mucosa in POI patients. Follicle-
stimulating hormone (FSH) and luteinizing
hormone (LH) are essential for the growth and
development of the follicles (Folliculogenesis).
During Folliculogenesis, primordial follicles
turn into primary follicles then preantral and
finally antral follicles and after this stage
ovulation occurs. This normal process is altered
during POF. In addition, POI involves
menopausal syndrome, which may include hot
flushes, night sweats, heart palpitations,
insomnia, headaches, immunological disorders,
cardiovascular  diseases and  osteoporosis.
Currently, in clinics, hormone replacement
therapy is the most commonly used

management for POI patients but hormone
therapy has been associated with an increased
risk of reproductive cancer. Premature Ovarian
Insufficiency (POI) refers to the loss of ovarian
function before the age of 40. This condition
can be attributed to various factors including X
chromosome  abnormalities,  autoimmune
disorders, and chemotherapy drugs. Hormone
therapy is a commonly used treatment for POI,
but due to side effects and low fertility rates,
alternative treatment options are needed. In
recent years, stem cell transplantation has
emerged as a promising treatment approach,
offering hope for improving and restoring
ovarian function. Stem cells possess the unique
ability of self-renewal and regeneration, making
them potentially effective in addressing ovarian
failure and subsequent infertility. Different
types of stem cells have been investigated for
the treatment of POI, including mesenchymal
stem cells (MSCs), stem cells from
extraembryonic tissues, induced pluripotent
stem cells (iPSCs), and ovarian stem cells.
Keywords: Mesenchymal Stem Cell; Premature
Ovarian Insufficiency; Infertility


http://dx.doi.org/10.61186/jarums.23.2.111
https://dorl.net/dor/20.1001.1.22287280.1402.23.2.7.1
https://jarums.arums.ac.ir/article-1-2287-en.html

[ Downloaded from jarums.arums.ac.ir on 2025-12-08 |

[ DOR: 20.1001.1.22287280.1402.23.2.7.1]

[ DOI: 10.61186/jarums.23.2.111 ]

Jnyl Dy egle alZuila alsg

VE-Y ol P9 o )louid (P 9 I 099

6o 0 allio

bl Souiisl o (sOLy S Jghw b Yl (yw)39) (2w )b ployd

SJ9)o dlio

* AU WS ppanns s doxolS” pavli oo i sl cprol pusiiiles Ld

Ol il Jws)l S 5 e sle olfiisls (S5 3y 0aKbsls (57 )5 psle 03,8
CEDYYOVEFAL : uS1s - EOVYOYEFA - 1yals Jofume Ol Sduygs ¥
R.salimnegad67@gmail.com . h.kalarestaghy111@gmail.com :Su s il

[RVLEY

aloa Jl Salizte Jolge . gubs 50 4t (POI) plawess (wrd9) (ls)b Sl €+ Sl Jud o 13wess 3 ySlae ol waws Jjl
V958 bl Juns POI 355630 1o ilgs 5o (Silers eud SIS 9 Sieal 33 ¥l X P9)309)5 slasil=ials

I 350 osSla Silers Sladis 35 (ol 590 g5 9 Gla UBIlse Juls & Lol sl POL sl by wles S 3l 5

le).‘ Sl &5 il ooud ).QUo cJ.uf)'ng.o' \}ALO).) .))S.\)) e} Ul}.u.c a ol LsLQd}.Luu 5 90 ;).AA' slaJlw L el

o)l 9 Solwed 393 3,8 & juaxie (Ulg3 SIS abis slad shuw .l 03 )5 skl Lyplawss S )Soe (HLIL 9 Ssup
a3l sladslaw Jl Galize glgil .28 50 350 T bleie 5)50LL 5 PO Gloys )3 0sall sob a5 ) LagT &5 Siiwd
Sl Jl by slad shw (MSCS) il o (s3Lis slad sl alan I 33laisd 35 158 w2 3090 POl gloys sl 0
9 Jde 1= o9 e AShl Allio (pl B .yldess salis 6Lad,lm3(iPSCS) Sl ulss » sobbs sl glw (Siux ZoB

sl 03uh Sl Shd wlellboe bouw o3 45wl (sl sladshw b gle)s 42 0399 35 a3 b POl Sileys sladiy 35

G29LL (Silawss w39 Hlw)b ( semisl jo 3l sl sduw (534S (5lao jly

VE-Y/F/VA b pady

SHle3 0 a3 (b)) g GBI L 5wl JoSil 98
e Al (ol [1P] 3bb e ials Glixed
S5 0l ok F35) Jsb 0> Ses waaS 9
A2 pm s s ol b ol 55050 a8 SinT 53
LT 5 3a350 70 SUSL Vb & plawss Jls) «wb)
Ol (w)39) (Rl )b )l bl (509G Jlas

VEP/P/YY nadlyps

Ao ddio
Il asy Saia 0093 b Vs Silawess slad sl ed i)
23 LadsSed 0 a3 9 0dub 9 b ldwess JuSuiss
Baw) 5o Sod i las & Suia V- B 17 slaaias
A Sy £ 353l S5 b sSilp9 hals
SO 393 S g adgi yle) v S o5k
03 30lego AL SLigs wlswss )d JoSuled ¢ galan
Ervnns 3932 ol plaos 0 Eo b ylo)

sl i 5L o8 Creative Commons Attribution-Non Commercial 4.0 International License iyl i ez allis ¢yl



mailto:h.kalarestaghy111@gmail.com
mailto:R.salimnegad67@gmail.com
http://dx.doi.org/10.61186/jarums.23.2.111
https://dorl.net/dor/20.1001.1.22287280.1402.23.2.7.1
https://jarums.arums.ac.ir/article-1-2287-en.html

[ Downloaded from jarums.arums.ac.ir on 2025-12-08 |

[ DOR: 20.1001.1.22287280.1402.23.2.7.1]

[ DOI: 10.61186/jarums.23.2.111 ]

W10 ubled 9 pilen Loy

eSS (39) (2wl ploys

el wao SVs b )3 Laygsored opl jaexs &S
9 99 e -8 sliples 4 Mol Sy il 33
13T [N -] 39 50 A 5 yio 933l Pl yuw (yricxod
9 Moo &S sdmd SNk sl by JWs o)l
oslaiwl ploi wblews ¢yl Vlors Gl 9 3ibl (yeul
Sh— aluis sladslw 59 il sladls s 3,8
M Jmols mlis an aa o3 s wsolon ol wlword
Olerd 9 dsme Sl B GII3sel Silgun wlinle T

AN ] ol 03)5T 35 53 ldezs 5 yShoc
A S )8 ay yuaxio pbi ol Jl ol slad sl
b oels Glaesl 4 jules 5 Gilwgissa (Hlilgs &y
Sladshw .3l LY 5 Slbl bu=xo 45 ax 55 L
Sl sladsls & u)85 Veb G ulsise b ol
LaoT joles Jawily 4o 4 o5 b olgsaia 9 olss
Aislgs 5o vles y2 ol sladshw [YV] 5 5 (s
5 P39 ) 23935l jl oa s i Jolw »o &
i a3l sl glaw aiS Loy ules p)s 535
LT uiund Olgs » S3lis slad sk g 95 31 (ESCs?)
5 Mg 5o Glbke i gluudly Gl Glolw 0355 )l
Ladolw gloil & 30les sl e (5393=6b (RUlg3 SIS
ESCs .oluiss sa=ols s a3 e e [NY] 3ibb e
el o535 5 Ol s Slml yba 9 SBMAL JoYs &
aSSl o .38 gl 5 olaiwl y el wlaws=s )y
03 e gl JI ESCS ays 5 s jlwlan 20T 45
5 oealad $3ilyd b o plomil s 0093
slap Sl [1E] 35bse msume ML ue
sladslw 5 (IPSCS®) el s3bis slod sl ESCS
Joos assiiwa (MSCS™) auibil o (s5lis
5 oealis ot 5 piluwT ans 5 Gilwlaa sla by
Slid=s S Hidl keSS ge g wlpbd yrized
slad sl IPSCS [10] 6 58 50 U1y oslaiwl 350
33z (53 dol o L aF sdimd (5 gloe 53l

* Embryonic Stem Cells
® Induced Pluripotent Stem Cells
® Mesenchymal Stem Cells

4wl Giwids (POIY) plaess jwrs9) el
Sl Jaa Jl Ju8 plawess s )8ee gals waws JIL
L)l Sl 85 I L[E] Soub 50 ostie 9B VS
5 o dliS ot e s Sy Yla e (e )39)
Aol L adgl o) ginT b a5l King »393US ,ud

S palb Yigpiwl S9seS @iMe 5 5 9L
2851 0 V0 8 Jl 9wl yw & aisly POI Js 5
o003 ey oi Ve e Sl s Slw YO yw s
ool o euskids 383 50 V8 il e Sl & -
NGt U559 S pmo w500 50 mhaw Giul -5l
L ol pod colo \ alold ay =ss 93 ys (YO IU/L)
Slr oogiel 5 (<0-PY/MI) Jsaslyiwl yuly 7 sloss
Soib oo 3wl Jlw &+ )l yieS Hb) s ole & JSlaa
2l )b Sl s &5 Slelse ¢y piere Il S5 [OF]
D970 (950098 SMMAl sl Slde3S w395
o s ol 0 a5 bl e SUS- o 5oVl
lacs Gl 381 FSHY alon JI smis Loy s—o)sd
oS J S a5 jus INhibin B ysersa 5 35 50
=l S e I AL bl 5o LY 900 9 Fhoww
o=l )3 FSH 5058 mlow a5 398 50w =lla
)78 U058 o=l v 9 bl YL ST S8l
L5 39 omo o bl 5o 335955 98 0niis
Vo b Il 9 9 S (5 iy sl 9l 9o
iy 38 b a2 ses o bl cul YU e st (yal o
Gk il Ol 5 35 Gb Ganb )5y 535555459
03 JUATL el 5 00 Silowss o a3 il Cuw
o a3 HIalS .5 g b 5o S8l ol i JSw
AMH" V9090 o HRALS s Slaess
2l )b S 039 rol a5 Slops Loy [VA] S 50
=S V9B 3 oo s SIS ()3s)
5 09 il BLaw ) 9 Jl o) il VS Jbb 5o
Sowl 0l askiie Lol .3 g 50 o3latwl 9y )9y

! Premature Ovarian Insufficiency
2 Follicle-Stimulating Hormone
® Anti-Miillerian Hormone


http://dx.doi.org/10.61186/jarums.23.2.111
https://dorl.net/dor/20.1001.1.22287280.1402.23.2.7.1
https://jarums.arums.ac.ir/article-1-2287-en.html

[ Downloaded from jarums.arums.ac.ir on 2025-12-08 |

[ DOR: 20.1001.1.22287280.1402.23.2.7.1]

[ DOI: 10.61186/jarums.23.2.111 ]

VE-Y ol 9 o )louds (PO 9 I 093

Jeal Kb s [a}h: ol&isls ad=xo V7

e B A 5395 g3 Jl G [V ] S5 g 50
o=l G2 = ] (seuisl jo s3liy slad ol sl e
S 3y Jl Gindne yesinl o (3L SLaJ sl
Gl BL 3 35 el e $3Lis slad gl

IPV] 5 g o0 0340L (NUCV-MSCs®)
D=3l o Silgi 5o el e S3biy slad gl
b FlaaS 55T sladslaw )i
OSpaie (OGCS”) ilaass (1) 553l )T sladshu
A 0> aF St Yldwess S (les piwl slad sl
Lo el 3 xb Sl LadsSilgs £ ol 5 Kok
SIS s w9 )9S ealdis 5 (2SI 2 )5 5l
s LadsSlgd i) Jal o ples )3 OGCs .[YY]
b 5 an yemie Jlsi 50 OGCS slaylxials .as)ls
ST 9 SSiled ab) WMl ge) 98 Srub put
o 5 OGCS 3 )Slac Soup [PYYE] 3o (oSl oé
2 58 5 da PO slml Il silgs oo T SoingaT
G b Jl sl g3 5o el o s3lin sl sl [YD]
SLowJ Ol b)) Sl 551 dd S s wib )5
4o by re Slau) Jlie prized 9 )5 4 bo yeo
J9i9:T Mo 5 OGCS ,iSs (il 331 o J 95901
as sl pluis phlSes 9 Silg [Y7] 255k lagT
Sib) 5l 9IS i 35 b ool o 53 sl shus
S>—ilg3—o HGF'" s GCSF* IGF-1" VEGF"
L Gl o pud 9 03,5 wusis b plawss H)S)
Lo gail pudSs 5 9aib Jled Jleo b 5 20> LHials
oS 5 Ll Gl Slaos st mb )5 5 Vo
LS s 0BT 03ias Al slad sl 3 ySlac
as a5als plis e 5 b [PV 35 g 50 oLl
ok 3Slgs s ewiiil o S3biz Sla gl SS9n
50313 Ginl3l b wise T 9 FGF2' VEGF yls

® Human Umbilical Cord Mesenchymal Stem Cells
® Ovarian Granulosa Cells

"Vascular Endothelial Growth Factor

® Insulin-like Growth Factor 1

% Granulocyte Colony-stimulating Factor

19 Hepatocyte Growth Factor

" Fibroblast Growth Factor 2

A 35 g 5o aidlw el g yud dile (Slad gl
T V9= Wlsso b Wlgsain IPSCS s y5
LIV Sl D)3 oslasiwl 3) 90 (SBMAl w3 930 a5 55
A &b b slad sl (seuisil jo (3l slad sdw
LT (blss Juls & Siiwd @35 jo Jl G Ol g3
Siile Lo 8l s Ladslw Jlos) pain ules oo
sladsokw (o (1T] Gyl (S35 e Slad gl
5 wlisdss ) 03 )i Vsb 4 Y e 5 [V7] s
a3l sladolw [10] 359 5 oslaiwl pyloys
O30 adon Jl stlize gilio Jl lgs e ) Gopidil e
&le (ADSCS") - pa sl (BMSCS') ol gial
YT 3,8 las cawgs 9 et w306 b «Sguia |
03 5 olwT s iluwlaa slagbs) MSCs sLljw
O3S JoasS 5 o8 () el (el g 5 i
sladslw Jl s33sie glie [VA] abl 5o Sienl
Lacyia )3 02 5 oY) 52 03 e ulgs din ol
A e =l 4o i Folosl (A e 3)ls Son 9
DR 9 Mo A on 03 S laal Soa &y il 50
Sholew 4 Jils3 0 A5 ivo (il & i ) olT
Gl sl ohw [14] a6 9 35 9u caiS TRl Jl jue
A olgFiml josio 5 (520 w8 Il Gide YIS ) s
OlgsSoe a5 S s3bix sl slw @l o3zl
5 Ssdoil Ghoy 93,5 aa HL 3,8 0 5l T
sladsluws ol ilwlan [Y-]5) ssgn SwislT
G s3lis sladshas pluws L auglie ) sl
L 65luis sLadshs Jl o5 s Siwd yeped 5 oluT
)5 1aa pleal) Jlass b o)k wbss Vs plgs 5o
9 \_Y_u}.u.oT &_ch b slad sl )l Salize glgil
Ssgriel sladslw il 50 mws & 36 sk b
S sosinl mlo 63l sladslw 5 (NAECS") iluwsl
S guinT 3luis sl sl wlsic 4 a5 (AFSCs®)
s sline b SisonioT gl Sl 355 5o sl ilusl

! Bone Marrow Stromal Cells

Z Adipose-derived Stem Cells

* Human Amniotic/Amnion Epithelial Cells
* Amniotic Fluid Stem Cells


http://dx.doi.org/10.61186/jarums.23.2.111
https://dorl.net/dor/20.1001.1.22287280.1402.23.2.7.1
https://jarums.arums.ac.ir/article-1-2287-en.html

[ Downloaded from jarums.arums.ac.ir on 2025-12-08 |

[ DOR: 20.1001.1.22287280.1402.23.2.7.1]

[ DOI: 10.61186/jarums.23.2.111 ]

NV Obes 5 yuisslen Loy

eSS (39) (2wl ploys

oz laal glio JLa ol b .cuwl POI &y Mise
loal Bl oxs aS  Shlow 9 diug [af pLreee
358 SS2slon 013508 Silss s i o il
slapleys Jlss ay gl jg oyl pelio .aabl abls 1)
Solis slad sl 35gs 9 Siwd POl sy s50a
03 )ls el (plo)s S plg—ic 4 po Sopisil o
=205 slainle T Jl Juols mlis [YAXA] sisly 50
o=l a8 asslesls Yl seaisl jo s3lis sl 9w
23 Vld—a=3 5 9L 9 3 )Shoc Soup 03 Ladslw
allio ¢yl anlsl )3 . 35los gy 390 PO &y Mie plolow
elssl L POl gloys 58 )s S pusille ) p2 4

sl 03l ATALS yy (Sewilis] jo sl slad gl

sl Ylgxiawl jio (osissl o 3Ly sl Jghw

(hBMMSCs)
Olsziwl je Jl Giddie Souliil jo (s3Lix Sl ghuw
Jlas siiud ilssacia sladslw (HBMMSCs')
03 Olgs oo sk ol Jl 9 0 Ian lgsximl jie
Il (ALl S5 (&l sl sladslw joles
IPS Jslw slaoes) 3ugs 9 =8l wdiie (silos
Jlos )i s oslaiwl [A_C)U_LC L€+ T3 )5 oolaiwl
S Il ol gzl wnlsllas s NBMMSCs
OBl L rized bl e SLS 5 Sealis yhso
255 5 les SUlsS (rizmed 5 Jlade whlen
b0 Jl p5pee [V ] 30k Ll hBMMSCs
A pzie wl (HSee NBMMSCS JI 55 0T S35
Ol ¥ -7 Jluw )3 [V -] 35 o) 5] 95 geul Fmly
Sho b Glol Jlse aw Sileys Johw Sl oy
3 S Sl (el o s3lus Sl ghw i 25
L iy ole (o) Sy mhows a5 S5 s (—all)
CD90 5 .CD73 .CD105 sl ,5 )l 790 b (5 5kue
CD19 CD14 sla ;S oo .Y Jl yieS 9 Saie wbs 5
Juuslis (z) 11 w5 HLA 5 CD45 .CD79 .CD34

! Human Bone Marrow Derived Mesenchymal Stem
Cells

503,85 S b (HDS) G s J2B s b A
VAT asas Ginl 38l gla—ess «dl vs 1) Silw x93
S gu &S 53,5 ylw s wlellos pubw yuized
Sl ez 3593 5o (ewinil e 3Lk Sl sl
53y 503,55 wue 5 ) POI I Gab ooy T
[Pa] ans il LS ) &b D) plawss s 3Slac

owlisdh e
B s 5 3530 Acgaze < Gsls plwsl Ylawess
S5 530 03 4 sl Sl S sSls9 I s
ladsluw 535519558 3T )8 b Jipb e puss
RUFSY NI DN SN S SEEPUN K PR PN Y 5
5 I &t o e &y b a sl Jo—Sl 58
J1s Lo ulle [¥ 1] S pi IS o
Jlss 1) adsl sladsSulgd Sl oS Slass iless
8 65,57 s LagT piSTas ;)51 5 2 iiS o
38 puliy & ol ala s &y s YT Jl (3lass 35 15 50
SoSilod HalS [YY] diww) oo SIS Sosks | Jud
Voo Sl a8 4 aas e F) Hile) Sl 0o
POI )3 [¥¥] 3oles 3L lawss )3 (S be JoSilgs
3 Shoe JMAT Ylaial 5 35S 5o s ST 8 ¢yl
Sl diao) Algs 5o Lad oS98 A 5 Ss5)sd
J—lsc 350 )3 Sele Giils ax 31 [¥E] 2l PO
e 5 el 393 o (Silaess o RS oauiS J S
ol oc Lol coawl 0uins assliis JolS b &y jgia POI
2185 D Lad oS98 ais) 9 Las aiilgs 50 Solie
L 395 ay 355 ygb ay ailgs 50 PO g3l )s . sias
Lo )l=iol aLoa jl o lisko J—olge Jowgs
IMA (509931 S5i) Sl Ilxial X p5) 9095
515 I b POl 5 500 55T slapis «sieals5a
Obers (Sl [YO-YY] 35k sl (Sleys Seuwids
ol Foe058 G iSls wless Ssia POL il
Wil 55— 4 Wil )t 5l)5 U5 50
L Swlis ol olliws 5 B9 e b slasolen
Ob) Bl S slaal 355 ylops .aad 50 il 8l


http://dx.doi.org/10.61186/jarums.23.2.111
https://dorl.net/dor/20.1001.1.22287280.1402.23.2.7.1
https://jarums.arums.ac.ir/article-1-2287-en.html

[ Downloaded from jarums.arums.ac.ir on 2025-12-08 |

[ DOR: 20.1001.1.22287280.1402.23.2.7.1]

[ DOI: 10.61186/jarums.23.2.111 ]

VE-Y ol 9 o )louds (PO 9 I 093

Jeal Kb s [a}h: ol&isls ad=xo VYA

03 S g Jl oaib zlswl hBMMSCs il
oalaiwl POl ) low Ls allw £-GYA o) Y- oloys
Jolis plows Yo Sl s V7 asdlioe oyl )3 .33 55
09wl mbus Giul 33l 9 FSH =ow ials (1A7,Y)
o=l 9 A5y i a0 33 axas € Jl yw O AMH 5
YA o baas slasad EA (6 a8 0095 Job V> s
YooY e Sosss o)lasl b o )IAS Koz (77 +) slaw
4398 Sy Jlow K bosd Lassls plis ) o Slee
IVF b0 wzs Jlow aw aF s ) amibls (6393
MSC a5 s a3 5o pluis aslloe ¢yl .ixs 5 )l 8
POI & Mixo ghlows »3 L Jol pub csnl ySowo 5 gJ o5l
G- L ro_mol)l_{uzsgdusl.[i\l]m;w
b 3o b Jl ylaess a5 I 555l hHBMMSCs
as 353,85 ol POL s Mire ) V- )3 (oSl LY
935397 cws an b sen Facls as ja Jlow 93
Lo an sodlw 3lgs 9 sslaibls 5889 o (SIS0
= b3 aallbe glSed 5 julre [EA] 355)5T
a6 Fawly Lo 0) 10 I YKo 5095 5390
A8 253 ,5 HS @bt )3 9 A3l el Silawess
Lad S s8 slass Soup 4 p=ie NBMMSCs (5, 33
o=l L8] cmwloads 230 )d> la)b L VY o
3 )8 an 93 3l g 5o plawsl ) a5 (JoB @L»
.2ubb POI & Mise ylews wloss »3 hBMMSCs

(NASCs) gl (522 )l Giaine (s Sis sla gl
o2 Il G a3l slad gl Zl il (oo
bl e i )3 9 olsl s (oluwT (WASCs")
9L 03 E3da 1) s =8 Jl ules 5o 1) DASCs
L aulio 3 [E-T 35T w4 o5t Lo 0l
0 Jl Gidiio (Gou—isil jo 53y Lo gl
3 393 5 ,iSS HUilgs NASCS )l gzeiwl
NI SR PRUSS A R vt ) JEN I S INNE B RET St AV
hASCS [0+ ] 383 50 Ol w30 Vs b

" Human Adipose-derived Stem Cells

b sladolw Jo (Folw 03) (pdin jules
hBMMSCs [\Y] 0> 9 599 mae =8l il gzxiawl
3) 90 oaiinil 3o (sl sl sl (yud sl Ol g—ise
slodsluw ile)s Uiles (bl sl ym o3l
Il =66 POL (hge sladao pml s 03 Sowisl jo
A5 il ool (oo [EV] 835 Silers Sewbs
5 Ll slad sl JsiysT I sisles ;o NBMMSCs
Slors seuib ez slagbswo )3 DNA T
Joiaga] a5 63l plis wisllae [EV] S 6 08 ol
2983 )3 il s Jl GG Do) )T slad sl
0bise Ll SalKiule 5T daul i )sShBMMSCs
slaus—=)s8 mbw (J )T sladsSdgs slass o
5 3azo [E¥] 30l Giul 33l AMH 5 o5 sl
hBMMSCs as asals glis Y- VA Jle s oo
ot 1 5L POL (gl yms 00iiS )lsagel glops <
3—2 35 )l pu—y A Bb o 0 3 Flors
okl 381 POl Jae L slaybsso 4 hBMMSCs
A puaisl 5 AMH (5 pinwl 7 glous )3 (S 95 Jo8
SUlgan rized woowl o30b 0333 FSHRY wls 5
LEE] asals Yl I I b Z53 (il 38l plops s
hBMMSCs as assls glis ollses 5 ")l
i) )9S Ls (TGF-01) sub) )siS1s zib 3 alousl sy
A- 59 e JLls 9331 3y )5S (EGF?) epayl
i (ANGPT2") Y- sy sy5 55T 5 (VEGFA®)
o= S0 Ol 5 Julsasl slad sl pudSs Gl 31
[ED] 3 5b 50 wwsl Ylaesks =8l Ys S8k a3 3
L Gl sla ol TOl Do s ollSes 5 LS
SUbl g Sl osubs Zlxswl NBMMSCs i o sl
ED W) S V3 BVIVL 5 VeSS > )Slec Sgup
P OlEed 9 M5 [E7] sslossis IVE b Jl alls

! FSHR Follicle Stimulating Hormone Receptor
2
Park
® Transforming Growth Factor Alpha
* Epidermal Growth Factor
> Vascular Endothelial Growth Factor A
® Angiopoietin 2


https://pubmed.ncbi.nlm.nih.gov/20336739/
https://pubmed.ncbi.nlm.nih.gov/20336739/
http://dx.doi.org/10.61186/jarums.23.2.111
https://dorl.net/dor/20.1001.1.22287280.1402.23.2.7.1
https://jarums.arums.ac.ir/article-1-2287-en.html

[ Downloaded from jarums.arums.ac.ir on 2025-12-08 |

[ DOR: 20.1001.1.22287280.1402.23.2.7.1]

[ DOI: 10.61186/jarums.23.2.111 ]

N oo 5 puiislen Loy

eSS (39) (2wl ploys

il S guiol GLsé (s Luiy sl gl
(hAMSCs)
il S5 guinT Sline Somiisl jo s3biz SlaJ shuw
I 5 39 o Filio i 235 jw )l (hAMSCs")
9 593 dshs (nl T e sy Sguiol 03
sl KL NAMSCS Las e JS i (slo pliw Lo
5CD49d .CD73 .CD44 .CD29 CD105 _=buw
i) o8 NAMSCs [DY] aiiS e vl 1) CDI0
Juls 93l 3y 95 L8 (IGF-1) V- () guasil 4t
{(GDF-9) 4 s, jolaes »gisLs (VEGF) 35 e
DS 5o b )3 b (LIF) Gews) 0aiiS )l 93586
5 54 [BA] 859 50 (SBL oo )35 s L) 381 ol
23 hAMSCs 5,35 a5 asals ylais YHlsed
L) bl GLaes sivw POI L osus Wl sl b oo
5 0o piml G331 Jo s L Gbse (pl 5 03ls ials
3 ) Shae (5 85w Jjl osidsylis a5 FSH uals
A3b (3990 SIS an H i bl 5o Yl
G=20 35 &S a0sls s s gblSed 5 95Luis [OY]
by 4o yxie POI sbls sl b se )3 NAMSCs
Sl 5 LadsSilsd ) 0T Gidls (JsSiss Jle s
Slp 530 bl se NAMSCS [54] 35ub 50 5050
Sl 3507 sladsluw gaio yls—ic any oslawl
ISV OIPS VR ESCQETHE JEN AR S WPy TR
5 kel i 038 98 agllad A Sin joles
Sy pud 26 (plen 9 (Hhdl 36 S S
Sl wlallbe mbs aSil e )le [7--FY] 33l
23 69)LL loys )> hAMSCS s osiasplis
LagT sael 9 (i y3l e il 0 POl dige
331 (6 i asllbo 4 Hls Sl slas )8 s

(UCMSCs) 8L 3ds (s 3lis sl Joduw
o8 )3 Plsl 8 wlie Jl K5 S S5 i
SLadslw Jl &5 3L 5o omisl o 3bis slad sl

2 Human Amniotic Mesenchymal Stromal Cells

CD73 .CD44 CD29 CD105 =l sl ,Sliss
olel, CD45 ,CD14 .CD34.CD90 .CD49
atlon jlLa)sisls glosl mib 5 b hASCS .auis' 50
ool Jsaisl IFN-y/ 5 E2 (PGE2) 12355 Luw s 5
NF-KB  u—uio sl cu—s Jb ju—wSlss -¥ ¥
g e iedl SLad sl IS Yo 5 )95 T
0345 hASCs jl oo i slapsissS1[0V]
O IJLmd L 35390 4385 DS uS 5 (6 520
e (PKA) A LS (859 )y Sl piino
o=l S il 8 aile3se 9 oaub VEGF Ly Liul 38
Gidio sl s )9S (prized [OV] Subdu Soue b
Il s 38350 Linl 33l 1) OGCs s hASCS I oauis
s SMAD53 5 SMAD2 (5l psune malsis (32 1o
olis [OY] s 9ib 50 POl )3 OGCS gy 50T inals
95 hASCS Hlw st Hlo)s &S el 03 o3ls
T sladslw piss Ginl il w68 b o piuwl
Jaw s TGF-BL 5 FOXp3 uls 5 (Treg) eubis
IFN-y s Ll Loy 9581 ols ials 5 POI
5 5 o) (=l )— 09N < [OE] oo 50
3 ) Shoe wn S Jl o-ie sle—wds s VEGF ASCs
2GS Jbosb ) Ghze Ghse vlsess
o33l 5o b Jl Sgelaisd oIS JI 6L POl Joaw
el 0315 35 TGF-B 5 IGF-1 BMP4' ,L,
G=b I NASCS as ssilesls Hluis ¢yizoed [00]
Soue wu—w VEGFs HGF IGF-1 FGF2 =i 5
=L POI b il o slagbae )3 plawess 3 ySlec
el 03ub (25 DL paslle 32 b Sl Silo s souib I
sladslaw iluwlaa L pblses 5 sFuliie [Y7]
= Ladsbw ol 2055 5 S 8L Jl )0 3k
p=Me lan Dl 0s a5 S5l lis v Jlewn 1 5350
FSH mbw (ials b olyad SFacld as ja wis il

Il oslaiml 3wy 5o a5 45 [DF] cawl odub 03y

5 o=l al Job Sloers 5 S5, S hASCs
bl POI gllews (sl ail)sT o5

! Bone Morphogenetic Protein 4


http://dx.doi.org/10.61186/jarums.23.2.111
https://dorl.net/dor/20.1001.1.22287280.1402.23.2.7.1
https://jarums.arums.ac.ir/article-1-2287-en.html

[ Downloaded from jarums.arums.ac.ir on 2025-12-08 |

[ DOR: 20.1001.1.22287280.1402.23.2.7.1]

[ DOI: 10.61186/jarums.23.2.111 ]

VE-Y ol 9 o )louds (PO 9 I 093

Jeal Kb s [a}h: ol&isls aJ=o \V -

as aoals glis Yhled 5 s [FY] 23S 5o ol b
ilaazs =l slad sl 4 siilgs 50 NMB-MSCs
hMB- 5ules ju oo 5 &Y [EE] 2 1oy jales
Sibls gl 9 233,5 awb b Ll sladslw 4 MSCs
L auslio )3 Lo hMB-MSC ey S yiws &S
[#A] il 5o yulwT Lo huMSCs s hPMSCs
Sl slad sl Gl olod LayT (yizxoed
hMB-MSCs (sl lis .acias 5o wlis b sewitil jo
A5 i Seudisl jo (s3Ls Sladshw Jl suwlie guio
35,58 D13 oslatwl 3) g0 3l mue 3 Sl islgs e
hMB- 5, 55 a5 asals plis ghlkes 5 Siy [VA]
<503 Al YO B YD o)l eadd ]yl MSCs
2SS Gl 8l 5 )5 92T Do s POL Gibso Joo
5 Sly VAT cnl oo ilaess sLadsSulgs
hMB- a0, Jals s 35 a5 s3sls glis ghlkes
OlS—e35 a3l er0 )5 w3 lg5 s MSCs
3 pShoc 9 03ib POl o Jae o3 oamsuwT
o)1l il 331 9 oS98 ,uiSs Kz b ) plawess
—=ie NMB-MSCs (55, 35 .auliso 0 3 gue Oldess
I3 il 3l (RLBYs—0) 50 T inl )l 4y
slaoa 5,8 sAMH 5B (il A il
A5 So b5 V905 Db 50 FSHR sisle Sise) 50
SLapumsllo g b JlLadslw o=l ere 5 =l 3l
andl 9 pud 3 VeI YL Z o wl 5 2 )SLL
Hoslaiwl ¢yl mlis [£4] 39 50 plsl (FGF2) ¥
ole)s o Kse Loy < 3ils3 0 NMB-MSCs
L) s lizelol mbis adgl wilallao ¢yl .3bL POI
aizo) oyl 03 Sl Sl s (ol b ads 5o plis

oawl 0 ub I0L7<4| CAVEC T RCTPPIy

- z-
bwgd 3l sladglaw (sileys il a5l
9 Sl slada— Jl eslaiwl L b like wlelloe
A sl oaub Yle 9 o) il & Sl wliule )T

slaal 5w es G b Jl Ailgs 50 solis sladslw

(WI-MSCs) o515 al) Jl e (sowiil jo 53bis
sladslw UCMSCS' [#Y58] s oo o &
Silgi e aF S (Slgidin 9 Jlus 93 pue Sl iy
[PY] aisS Loy jules a3 =io ol slaos) 4
G205 Dbl so sealis e LT GosTaes s
dle gblie L 0ans wauwT sl & UCMSCs
UCMSCS a5 5 50 a3l 5@y oro )5 aasw
ol 033 Joass wulled ules uiSs wad b shls
[70] sibob 5—o SV s azmis e Hlles 5
Sl w5 ol zl sl Juds & UCMSCs
owlio G133 (68 el 5 oS s ylo)

UCMSCs .siimd SBL pro p5 5 v diien Sl
CD73 CDI0 =bo— s sla KL s shls
OLSas 5 Sexe .2iima CD44 3 CD105 CD29
slaylaoss )o UCMSCS i as ssals plis
Jlas y=ie (Silos et Jl bl POl sla b se
Wlod Jl Gum 39 5o Vldwess 3 )Soe (5 )5
ol —s1 FSH o )3 S 55 J—lB phals
5 NS K055 (5 piF ps Sl oo pw AMH - oo
b eaalie lsiss wleal) ©T JWs & 5 GIIs)L
A wlad=s ) (V-V)) ghlSes 5 Sly [EE]

UCMSCs ilacess Jals G- 35 a5 355l i
S o3 uwT Yloaess 3 ) Slae Sl
w9 o3l il 38l (JeSdgd s i) oo
[VE] sl 0o plews E/7Y s plops JI s )l )L

Ll 5 3elB Yga )l Giuine 3y Sld Jgdhw

(hMB-MSCs)
Sl YISed 5 Ko b 55 55kis Slad shw £ 65 oyl
as asals gluis whlSed 5" 5o [FF] S5aib
CD29 CDY =xbw sla Sl hMB-MSCs"
CD105 5 CD90 .CD73 CD59 .CD44 CD41la

! Umbilical Cord Mesenchymal Stem Cell
2 -

Cui
% Human Menstrual Blood-derived MSCs


http://dx.doi.org/10.61186/jarums.23.2.111
https://dorl.net/dor/20.1001.1.22287280.1402.23.2.7.1
https://jarums.arums.ac.ir/article-1-2287-en.html

[ Downloaded from jarums.arums.ac.ir on 2025-12-08 |

[ DOR: 20.1001.1.22287280.1402.23.2.7.1]

[ DOI: 10.61186/jarums.23.2.111 ]

WY Obed 9yl Loy

eSS (39) (2wl ploys

lwlish POI Shol wle )fl ol 3wk sl aus)le
5 Qe 35 aalsn ool T uless s
OB 5 ik asllbw an Ly POl wde lwliis

)l oaiT Hs ssaa

Olo)d VS seuiil o 3l sl dshw > )8 =l
4o Ulssiose b adlie ol wlsllos (ywlsl s PO
S3biy sladshs @ palie (V13,5 Qs 1) w0
sl (Y dladsSdod g0 9 Ay il 38l (Y ¢ somisl jo
Ao padiue jales (€ el Lol slad sl &y jales
oS3 95 (O LaGC Joiy T olue Ly LaGC
9 el 0auiS Joass il (7 rplawess Sea slas)
(2l polis o3l o il ials (Y 5 5 oldll sus
Jloal POI glo)s )s el jo by slad sduw
ool o ilwlan LSS jl osliul it
Js ol L ity s GIMAT camy Sl Zls 5 0390
o il ro_w.ulia Ll sl 6 i wlelloo
23 i J il b @ lasbiwl slal LT
Sh— 5953 = yde Sl 9 (Sl sLas )8

wexasl g 3950 el Il oligobol

EIRPRTF RN
S 7l 4ol YLk oo V9 po Jools allio ol
ST L A abbie s pole Sl pulid )l
Sl aes )y IRRARUMS.AEC.1400.018 syl

wewl oab \_ug_na.) Ul.u.))' ug_w).) [0,_1.:: olfisly
o2l 03 eslaiwl 3) g0 Vi Y Sdus 3 I aliw iz s

D8 50 SS9 2385 kB9 Sy

References

Mieo 3355155893 s o i i 5 ySlac
Loy s eubiis 5 1)s)oil )T slad sl SsisT
39 o=l L 133 5 6090 Seue s (Silawess
[3] 33,5 b, 50 b 18 5 SMAl Ml JI (A
sladshw Jl osub Gkt (Soubsl jo (soliy slaJ gl
Jleslaiwl L lss o 1) B ais Ly encés (a
o s iislanl 4 &S Lealus oS slaghs)
Eaiimo 3 gu [YE] 3 )S 7l piwl sl ) 5—es
9 3blb (Sealy Mlg3 oo wblew V3 3l sladglw
Aiile sl olg—c Sl e clyogally gl 4y
wlallbe )3 30l Blows ol Seib el slagwl
g b Sl S le ST 5 sy IN VIVO
Slos sladsw b H)s wudga=e (gl 2 09de
e Flwsl ghlow 90 )= 3485 mlis Jan s
SUloas oy Siel P S ol 4y angi b el
3l sladshw ) Gheal Mo Js 0 9 wlwsl 5
3l ailgl o Lids 4 sabiy sla gl (53350
Al bl abls Hlusl &y A5 @GS s Sslaie
el 393 slagwl sile by (PIlse bl xcly
3l Blad sl 32055 095 (ypizmed [E-] 550
MU sl sladslw 35 amuis o Algs 5o
sladslw b gleps &5 =8 ;5 ez Ylgs 5o -3)IBS
5 wlaa=s 9 3l POI ylops s ke a3l ol
035 Mlasliwl sl 6 pii Sl s Ginle )T
o=l dbeel Sl peal o) a5 5 Ole)s Wl ja
022390 L)l Ll Sl 3 g0 plusl ) (5 5LS
pe pelual tacl S 0 (590LL s &5 Oldess
& S 50 W C;)‘ ol 0 (53 sl g ogasl 5
Ao g Sols Ylops Jgid (ML eyl S5 Suzmn Jus
OalS L oS 55 olops Jl eslaiwl 5 el oduis

1- Hansen KR, Knowlton NS, Thyer AC, Charleston JS, Soules MR, Klein NA. A new model of
reproductive aging: the decline in ovarian non-growing follicle number from birth to menopause. Hum

Reprod. 2008; 23(3): 699-708.


http://dx.doi.org/10.61186/jarums.23.2.111
https://dorl.net/dor/20.1001.1.22287280.1402.23.2.7.1
https://jarums.arums.ac.ir/article-1-2287-en.html

[ Downloaded from jarums.arums.ac.ir on 2025-12-08 |

[ DOR: 20.1001.1.22287280.1402.23.2.7.1]

[ DOI: 10.61186/jarums.23.2.111 ]

V- Uliua.glig[bj.)b)l.o;hﬁ[oyug\;uwo)ﬁb J{J__\.)IULB)'.__?[D,.LCQ&EI_\,«L;@WY

2- Seghinsara AM, Shoorei H, Taheri MMH, Khaki A, Shokoohi M, Tahmasebi M, et al. Panax
ginseng extract improves follicular development after mouse preantral follicle 3D culture. Cell J.
2019; 21(2): 210-219.

3- Cohen J, Chabbert-Buffet N, Darai E. Diminished ovarian reserve, premature ovarian failure, poor
ovarian respondera plea for universal definitions. J Assist Reprod Genet. 2015; 32: 1709-12.

4- Delkhosh A, Delashoub M, Tehrani AA, Bahrami AM, Niazi V, Shoorei H, et al. Upregulation of
FSHR and PCNA by administration of coenzyme Q10 on cyclophosphamide-induced premature
ovarian failure in a mouse model. J Biochem Mol Toxicol. 2019; 33(11): e22398.

5- Ghahremani-Nasab M, Ghanbari E, Jahanbani Y, Mehdizadeh A, Yousefi M. Premature ovarian
failure and tissue engineering. J Cell Physiol. 2020; 235(5): 4217-26.

6- De Vos M, Devroey P, Fauser BC. Primary ovarian insufficiency. Lancet. 2010; 376(9744): 911-21.
7- Cox L, Liu JH. Primary ovarian insufficiency: an update. Int J Womens Health. 2014: 235-43.

8- Rafique S, Sterling EW, Nelson LM. A new approach to primary ovarian insufficiency. Obstet
Gynecol. 2012; 39(4): 567-86.

9- Volarevic V, Bojic S, Nurkovic J, Volarevic A, Ljujic B, Arsenijevic N, et al. Stem cells as new
agents for the treatment of infertility: current and future perspectives and challenges. Biomed Res Int.
2014;2014:507234.

10- Goncalves CR, Vasconcellos AS, Rodrigues TR, Comin FV, Reis FM. Hormone therapy in
women with premature ovarian insufficiency: a systematic review and meta-analysis. Reprod Biomed.
2022; 44(6):1143-57

11- Na J, Kim GJ. Recent trends in stem cell therapy for premature ovarian insufficiency and its
therapeutic potential: a review. J Ovarian Res. 2020; 13(1):74.

12- Shafaei H, Kalarestaghi H. Adipose-derived stem cells: An appropriate selection for osteogenic
differentiation. J Cell Physiol. 2020; 235(11): 8371-86.

13- Sheikhansari G, Aghebati-Maleki L, Nouri M, Jadidi-Niaragh F, Yousefi M. Current approaches
for the treatment of premature ovarian failure with stem cell therapy. Biomed Pharmacother. 2018;
102: 254-62.

14- Ciccocioppo R, Cantore A, Chaimov D, Orlando G. Regenerative medicine: the red planet for
clinicians. Intern Emerg Med. 2019; 14(6):911-921.

15- Samsonraj RM, Raghunath M, Nurcombe V, Hui JH, van Wijnen AJ, Cool SM. Concise review:
multifaceted characterization of human mesenchymal stem cells for use in regenerative medicine.
Stem Cells Transl Med. 2017; 6(12): 2173-85.

16- Petersen B, Bowen W, Patrene K, Mars W, Sullivan A, Murase Na, et al. Bone marrow as a
potential source of hepatic oval cells. Science. 1999; 284(5417):1168-70.

17- Shah JS, Sabouni R, Cayton Vaught KC, Owen CM, Albertini DF, Segars JH. Biomechanics and
mechanical signaling in the ovary: a systematic review. J Assist Reprod Genet. 2018; 35:1135-48.

18- Feng P, Li P, Tan J. Human menstrual blood-derived stromal cells promote recovery of premature
ovarian insufficiency via regulating the ECM-dependent FAK/AKT signaling. Stem Cell Rev Rep.
2019;15: 241-55.

19- Grady ST, Watts AE, Thompson JA, Penedo MCT, Konganti K, Hinrichs K. Effect of intra-
ovarian injection of mesenchymal stem cells in aged mares. J Assist Reprod Genet. 2019; 36: 543-56.
20- Badawy A, Sobh MA, Ahdy M, Abdelhafez MS. Bone marrow mesenchymal stem cell repair of
cyclophosphamide-induced ovarian insufficiency in a mouse model. Int J Womens Health. 2017;
15(9): 441-447

21- Pan Y, Zhang L, Zhang X, Hu C, Liu R. Biological and biomechanical analysis of two types of
mesenchymal stem cells for intervention in chemotherapy-induced ovarian dysfunction. Arch Gynecol
Obstet. 2017; 295(1):247-252.

22- Chronowska E. Stem cell characteristics of ovarian granulosa cells-review. Ann Anim Sci. 2012;
12(2):151-7.

23- Wang W-C, Lai Y-C. Molecular pathogenesis in granulosa cell tumor is not only due to somatic
FOXL2 mutation. J Ovarian Res. 2014; 7: 88.


http://dx.doi.org/10.61186/jarums.23.2.111
https://dorl.net/dor/20.1001.1.22287280.1402.23.2.7.1
https://jarums.arums.ac.ir/article-1-2287-en.html

[ Downloaded from jarums.arums.ac.ir on 2025-12-08 |

[ DOR: 20.1001.1.22287280.1402.23.2.7.1]

[ DOI: 10.61186/jarums.23.2.111 ]

WYY oo 5 puislen Loy wOloss w)39) (2wl ylops

24- Wang J, Liu W, Yu D, Yang Z, Li S, Sun X. Research progress on the treatment of premature
ovarian failure using mesenchymal stem cells: a literature review. Front Cell Dev Biol. 2021; 9:
749822,

25- Bedoschi G, Navarro PA, Oktay K. Chemotherapy-induced damage to ovary: mechanisms and
clinical impact. Future Oncol. 2016; 12(19): 2333-44.

26- Ling L, Feng X, Wei T, Wang Y, Wang Y, Wang Z, et al. Human amnion-derived mesenchymal
stem cell (hRAD-MSC) transplantation improves ovarian function in rats with premature ovarian
insufficiency (POI) at least partly through a paracrine mechanism. Stem Cell Res Ther. 2019; 25:
10(1): 46-55.

27- Ling L, Feng X, Wei T, Wang Y, Wang Y, Zhang W, et al. Effects of low-intensity pulsed
ultrasound (LIPUS)-pretreated human amnion-derived mesenchymal stem cell (hAD-MSC)
transplantation on primary ovarian insufficiency in rats. Stem Cell Res Ther. 2017; 8(1): 283.

28. Xia X, Yin T, Yan J, Yan L, Jin C, Lu C, et al. Mesenchymal stem cells enhance angiogenesis and
follicle survival in human cryopreserved ovarian cortex transplantation. Cell Transplant. 2015; 24(10):
1999-2010.

29- Wang M-Y, Wang Y-X, Li-Ling J, Xie H-Q. Adult stem cell therapy for premature ovarian
failure: from bench to bedside. Tissue Eng Part B Rev. 2022; 28(1): 63-78.

30- Baerwald AR, Adams GP, Pierson RA. Ovarian antral folliculogenesis during the human
menstrual cycle: a review. Hum Reprod Update. 2012; 18(1):73-91.

31- Shokoohi M, Soltani M, Abtahi-Eivary S-H, Niazi V, Poor MJR, Ravaei H, et al. Effect of hydro—
alcoholic extract of Olea europaea on apoptosis—related genes and oxidative stress in a rat model of
torsion/detorsion—induced ovarian damage. Asian Pac J Reprod. 2019; 8(4): 148-56.

32- Zhang H, Risal S, Gorre N, Busayavalasa K, Li X, Shen Y, et al. Somatic cells initiate primordial
follicle activation and govern the development of dormant oocytes in mice. Curr Biol. 2014; 24(21):
2501-8.

33- Macklon N, Fauser B. Aspects of ovarian follicle development throughout life. Horm Res
Paediatr. 1999; 52(4): 161-70.

34- Nelson L. NIH public access-primary ovarian insufficiency. N Engl J Med. 2009; 360(6): 606-14.
35- De Vos M, Devroey P. Fauser Bc. Primary Ovarian Insufficiency. Lancet. 2010; 376: 911-21.

36- Stearns V, Schneider B, Henry NL, Hayes DF, Flockhart DA. Breast cancer treatment and ovarian
failure: risk factors and emerging genetic determinants. Nat Rev Cancer. 2006; 6(11): 886-93.

37- van Kasteren YM, Schoemaker J. Premature ovarian failure: a systematic review on therapeutic
interventions to restore ovarian function and achieve pregnancy. Hum Reprod Update. 1999; 5(5):
483-92.

38- Deniz G, Antoine C, Liebens F, Carly B, Pastijn A, Rozenberg S. Treatment of premature
menopause in breast cancer patients. Acta Chir Belg. 2007; 107(3): 263-6.

39- Nappi RE, Cassani C, Rossi M, Zanellini F, Spinillo A. Dealing with premature menopause in
women at high-risk for hereditary genital and breast cancer. Minerva Ginecol. 2016; 68(5): 602-12.
40- Bacakova L, Zarubova J, Travnickova M, Musilkova J, Pajorova J, Slepicka P, et al. Stem cells:
their source, potency and use in regenerative therapies with focus on adipose-derived stem cells-a
review. Biotechnol Adv. 2018; 36(4):1111-26.

41- Fu X-f, He Y-I, Xie C-h, Liu W. Bone marrow mesenchymal stem cell transplantation improves
ovarian function and structure in rats with chemotherapy-induced ovarian damage. Cytotherapy. 2008;
10(4):353-63.

42- Kilic S, Pinarli F, Ozogul C, Tasdemir N, Naz Sarac G, Delibasi T. Protection from
cyclophosphamide-induced ovarian damage with bone marrow-derived mesenchymal stem cells
during puberty. Gynecol Endocrinol. 2014; 30(2):135-40.

43- Liu J, Zhang H, Zhang Y, Li N, Wen Y, Cao F, et al. Homing and restorative effects of bone
marrow-derived mesenchymal stem cells on cisplatin injured ovaries in rats. Mol Cells. 2014;
37(12):865-72.

44- Mohamed SA, Shalaby SM, Abdelaziz M, Brakta S, Hill WD, Ismail N, et al. Human
mesenchymal stem cells partially reverse infertility in chemotherapy-induced ovarian failure. Reprod
Sci. 2018; 25(1):51-63.


http://dx.doi.org/10.61186/jarums.23.2.111
https://dorl.net/dor/20.1001.1.22287280.1402.23.2.7.1
https://jarums.arums.ac.ir/article-1-2287-en.html

[ Downloaded from jarums.arums.ac.ir on 2025-12-08 |

[ DOR: 20.1001.1.22287280.1402.23.2.7.1]

[ DOI: 10.61186/jarums.23.2.111 ]

V- Uliua.glig[bj.)b)l.o;hﬁ[oyug\;uwo)ﬁb J{J__\.)IULB)'.__?[D,.LCQ&EI_\,«L;@\YZ

45- Park H-S, Ashour D, Elsharoud A, Chugh RM, Ismail N, Andaloussi AE, et al. Towards cell free
therapy of premature ovarian insufficiency: human bone marrow mesenchymal stem cells secretome
enhances angiogenesis in human ovarian microvascular endothelial cells. HSOA J Stem Cells Res Dev
Ther. 2019;5(2):019.

46- Gupta S, Lodha P, Karthick MS, Tandulwadkar SR. Role of autologous bone marrow-derived
stem cell therapy for follicular recruitment in premature ovarian insufficiency: Review of literature
and a case report of world's first baby with ovarian autologous stem cell therapy in a perimenopausal
woman of age 45 year. Hum Reprod Sci. 2018; 11(2):125-130.

47- Gabr H, Elkheir W, El-Gazzar A. Autologous stem cell transplantation in patients with idiopathic
premature ovarian failure. J Tissue Eng. 2016; 7(3):27-33.

48- Edessy M, Hosni HN, Shady Y, Waf Y, Bakr S, Kamel M. Autologous stem cells therapy, the first
baby of idiopathic premature ovarian failure. Acta Med. 2016; 3(1):19-23.

49- Herraiz S, Romeu M, Buigues A, Martinez S, Diaz-Garcia C, Gdmez-Segui I, et al. Autologous
stem cell ovarian transplantation to increase reproductive potential in patients who are poor
responders. Fertil Steril. 2018; 110(3):496-506.

50- Neri S, Bourin P, Peyrafitte J-A, Cattini L, Facchini A, Mariani E. Human adipose stromal cells
(ASC) for the regeneration of injured cartilage display genetic stability after in vitro culture expansion.
PLo0S One. 2013; 8(10):e77895.

51- Shi D, Liao L, Zhang B, Liu R, Dou X, Li J, et al. Human adipose tissue— derived mesenchymal
stem cells facilitate the immunosuppressive effect of cyclosporin A on T lymphocytes through Jagged-
1— mediated inhibition of NF-«xB signaling. Exp Hematol. 2011; 39(2):214-24.

52- Xue C, Shen Y, Li X, Li B, Zhao S, Gu J, et al. Exosomes derived from hypoxia-treated human
adipose mesenchymal stem cells enhance angiogenesis through the PKA signaling pathway. Exp
Hematol. 2018; 27(7):456-65.

53- Huang B, Lu J, Ding C, Zou Q, Wang W, Li H. Exosomes derived from human adipose
mesenchymal stem cells improve ovary function of premature ovarian insufficiency by targeting
SMAD. Stem Cell Res Ther. 2018; 9(1):216.

54- Song K, Cai H, Zhang D, Huang R, Sun D, He Y. Effects of human adipose-derived mesenchymal
stem cells combined with estrogen on regulatory T cells in patients with premature ovarian
insufficiency. Int Immunopharmacol. 2018; 55:257-62.

55- Vural B, Duruksu G, Vural F, Gorguc M, Karaoz E. Effects of VEGF+ mesenchymal stem cells
and platelet-rich plasma on inbred rat ovarian functions in cyclophosphamide-induced premature
ovarian insufficiency model. Stem Cell Rev Rep. 2019; 15(4):558-73.

56- Mashayekhi M, Mirzadeh E, Chekini Z, Ahmadi F, Eftekhari-Yazdi P, Vesali S, et al. Evaluation
of safety, feasibility and efficacy of intra-ovarian transplantation of autologous adipose derived
mesenchymal stromal cells in idiopathic premature ovarian failure patients: Non-randomized clinical
trial, phase I, first in human. J Ovarian Res. 2021;14(1):5.

57- Liu R, Zhang X, Fan Z, Wang Y, Yao G, Wan X, et al. Human amniotic mesenchymal stem cells
improve the follicular microenvironment to recover ovarian function in premature ovarian failure
mice. Stem Cell Res Ther. 2019; 10(1):299.

58- Wu Q, Fang T, Lang H, Chen M, Shi P, Pang X, et al. Comparison of the proliferation, migration
and angiogenic properties of human amniotic epithelial and mesenchymal stem cells and their effects
on endothelial cells. Int J Mol Med. 2017; 39(4):918-26.

59- Zhang Q, Bu S, Sun J, Xu M, Yao X, He K, et al. Paracrine effects of human amniotic epithelial
cells protect against chemotherapy-induced ovarian damage. Stem Cell Res Ther. 2017;8(1):270.

60- Fu Y-X, Ji J, Shan F, Li J, Hu R. Human mesenchymal stem cell treatment of premature ovarian
failure: new challenges and opportunities. Stem Cell Res Ther. 2021; 12(1):161.

61- Ghasemzadeh M, Hosseini E, Ahmadi M, Kamalizad M, Amirizadeh N. Comparable osteogenic
capacity of mesenchymal stem or stromal cells derived from human amnion membrane and bone
marrow. Cytotechnology. 2018; 70:729-39.


http://dx.doi.org/10.61186/jarums.23.2.111
https://dorl.net/dor/20.1001.1.22287280.1402.23.2.7.1
https://jarums.arums.ac.ir/article-1-2287-en.html

[ Downloaded from jarums.arums.ac.ir on 2025-12-08 |

[ DOR: 20.1001.1.22287280.1402.23.2.7.1]

[ DOI: 10.61186/jarums.23.2.111 ]

VO ublon 5 puiislen Loy wOloss w)39) (2wl ylops

62- Li Y, Liu Z,Jin Y, Zhu X, Wang S, Yang J, et al. Differentiation of human amniotic mesenchymal
stem cells into human anterior cruciate ligament fibroblast cells by in vitro coculture. Biomed Res Int.
2017;2017:7360354.

63- Karahuseyinoglu S, Cinar O, Kilic E, Kara F, Akay GG, Demiralp DO, et al. Biology of stem cells
in human umbilical cord stroma: in situ and in vitro surveys. Stem Cells. 2007; 25(2):319-31.

64- Miraki S, Rashidi A, Banafshi O, Alasvand M, Fathi F, Golmohammadi MG. Effects of
embryonic stem cell-conditioned medium on the preimplantation development of mouse embryos.
Zygote. 2022; 30(4):464-70.

65- Ranjbaran H, Abediankenari S, Mohammadi M, Jafari N, Khalilian A, Rahmani Z, et al. Wharton's
jelly derived-mesenchymal stem cells: Isolation and characterization. Acta Med Iran. 2018; 56(1):28-
33.

66- Meng X, Ichim TE, Zhong J, Rogers A, Yin Z, Jackson J, et al. Endometrial regenerative cells: a
novel stem cell population. J Transl Med. 2007; 5:57.

67- Cui C-H, Uyama T, Miyado K, Terai M, Kyo S, Kiyono T, et al. Menstrual blood-derived cells
confer human dystrophin expression in the murine model of Duchenne muscular dystrophy via cell
fusion and myogenic transdifferentiation. Mol Biol Cell. 2007; 18(5):1586-94.

68- Lai D, Guo Y, Zhang Q, Chen Y, Xiang C. Differentiation of human menstrual blood-derived
endometrial mesenchymal stem cells into oocyte-like cells. Acta Biochim Biophys Sin (Shanghai).
2016; 48(11):998-1005.

69- Wang Z, Wang Y, Yang T, Li J, Yang X. Study of the reparative effects of menstrual-derived stem
cells on premature ovarian failure in mice. Stem Cell Res Ther. 2017; 8:11-18.


http://dx.doi.org/10.61186/jarums.23.2.111
https://dorl.net/dor/20.1001.1.22287280.1402.23.2.7.1
https://jarums.arums.ac.ir/article-1-2287-en.html
http://www.tcpdf.org

