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Abstract

OBJECTIVE: Premature ovarian failure has manifested a trend of younger, and stem cell therapy has been progressively implemented in clinical practice in
recent years. Nevertheless, given the extensive range of sources and variegated existence of stem cells in diverse tissues, certain disparities prevail in their
biological characteristics and functions. In this paper, the therapeutic efficacies of dissimilar sources of mesenchymal stem cells on animal models of premature
ovarian failure were contrasted, with the aim of providing a basis for the clinical application of stem cells.

METHODS: The animal model experiments of mesenchymal stem cell therapy for premature ovarian failure were retrieved from PubMed, The Cochrane
Library, and EMbase, as well as Chinese databases such as CNKI, WanFang, VIP, and China Biomedical Literature Service. The search period extended from

the inception to December 31, 2023. Two researchers independently screened the literature, extracted and analyzed the data. The quality of the included
studies was evaluated by means of the SYRCLE animal experiment bias risk assessment table. Main outcome measures: Follicle stimulating hormone, estradiol,
luteinizing hormone, the quantity of follicles at all levels. Secondary outcome measure: Pregnancy rate. Network meta-analysis, mapping, and tabulation were
executed using Stata 17.0 software after assessing the risk of bias in the included studies.

RESULTS: Totally 24 animal experiment studies were incorporated, and the overall quality of the literature was mediocre, encompassing 7 distinct sources

of mesenchymal stem cells. They were umbilical cord-derived mesenchymal stem cells, menstrual blood-derived mesenchymal stem cells, placenta-derived
mesenchymal stem cells, human cord blood-derived mesenchymal stem cells, bone marrow-derived mesenchymal stem cells, adipose-derived mesenchymal
stem cells, and amnio-derived mesenchymal stem cells. The network meta-analysis demonstrated that (1) in contrast to the blank group, mesenchymal stem
cells from various sources were effective in enhancing the pregnancy rate and estradiol, reducing follicle-stimulating hormone and luteinizing hormone,
augmenting the number of follicles at all levels, and diminishing the number of atretic follicles. (2) According to the area map under the cumulative sequencing
curve, the three stem cells with the most prominent efficacy in improving estradiol levels were umbilical cord-derived mesenchymal stem cells (72.7%) >
adipose-derived mesenchymal stem cells (72.6%) > menstrual blood-derived mesenchymal stem cells (71.7%). (3) The three kinds of stem cells with the highest
efficacy in reducing follicle-stimulating hormone levels were the adipose-derived mesenchymal stem cells (96.3%) > human cord blood-derived mesenchymal
stem cells (65.4%) > umbilical cord-derived mesenchymal stem cells (63.9%). (4) The three kinds of stem cells with the highest efficacy in reducing luteinizing
hormone levels were adipose-derived mesenchymal stem cells (100.0%) > umbilical cord-derived mesenchymal stem cells (51.6%) > human cord blood-
derived mesenchymal stem cells (46.8%). (5) The top three kinds of stem cells for increasing the number of primordial follicles were human cord blood-derived
mesenchymal stem cells (76.3%) > umbilical cord-derived mesenchymal stem cells (75.5%) > menstrual blood-derived mesenchymal stem cells (57.5%). (6)
The top three kinds of stem cells for increasing the number of primary follicles were umbilical cord-derived mesenchymal stem cells (75.3%) > adipose-derived
mesenchymal stem cells (53.0%) > the placenta-derived mesenchymal stem cells (51.7%). (7) The top three kinds of stem cells for increasing the number of
secondary follicles were adipose-derived mesenchymal stem cells (76.1%) > menstrual blood-derived mesenchymal stem cells (66.8%) > umbilical cord-derived
mesenchymal stem cells (66.5%). (8) The top three kinds of stem cells in reducing the number of atretic follicles were adipose-derived mesenchymal stem cells
(99.9%) > bone marrow-derived mesenchymal stem cells (68.1%) > umbilical cord-derived mesenchymal stem cells (53.4%).

CONCLUSION: (1) For animal models of premature ovarian failure, the results of the network meta-analysis disclosed that various stem cell transplantation
treatments were preponderant over the blank or placebo group to varying extents, and the efficacies were comparable. (2) The results indicated that umbilical
cord-derived mesenchymal stem cells were the most frequently utilized and adipose-derived mesenchymal stem cells were the most potent. More high-quality
experimental study data are requisite in the future for further validation.

Key words: stem cells; premature ovarian failure; animal experiments; network meta-analysis; follicular number; estradiol; follicle-stimulating hormone;
luteinizing hormone
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Figure 1 | PubMed database retrieval strategies

1.2 thA L HER AT R

1.2.1 PAbRiE OFFFEXF R M
N @UEHL R IE ST REAN 4 i
R Ih I sh AR, T Wit it 6
7 AR AN FSRIE A iaT, 5t
PEAHR 2 AR AEBRER K. B3
IfiL 3 B PBS Z2 MMV IT: @45 RifR
Fre EORF. MEWE. ORVERIELE .
FRA R RGN W IRE
oo RSB ABL N E, Ok
HUX FR S, A ST R 5 S SR -
1.2.2 HibptrE OBEZMHEHF; @
W FE A SR B ;. @S WL E

ERRIEL T @I FN PR K R EL
HoAtzh) -

1.3 LakifFit FAHRI B2 20t
FUH ML G SCHR 2 BCER A1 43 d
Wt HEATIRIERS, B 2 Sk bR
AL, HEBR R AR A IR
I T fa e — P R0, HE R
B A NZ TR -

14 AR AW ST
2= 7t R A SYRCLE 2y 47 S 56 i £
RSP RIATIEN 7 OF 54
R IIr @F% H IELRRFAE 2 75 AH [F;
@ F kS R 7 @B 5y
Be 2 & RENLAG: B &R sh e I &
MR H L EE; O8RS
FFEBENLIE; D7 X 25 R pFph 3 5K
fiE: @BIEREREATE: ©
SRR E RN AR, O&R

TEH A o VP 25 FE 2 7 /| 7 A
W E” o3 M ACRAR O 125 RS D
e AT AN 1 5 i Aoy IRV 28 0 B
i, YNNI A SCHR 35 D A i
SCHR

1.5 a4k g O— G
BAFEHAEE. B—AEFH. KRN
A]L [H X5 QW FERT BRI FE AR AE:
FIRAL. R, B T Wi
Jit LA N S R @RS T T A T4
MR, Hoh T 2. R
JRfR bR B AEONE IR . M, R
AR SRR IV ISR AL
IR SRR B DRV A . IR R
RO IRE .

1.6 “itFatr AR SCERSEIRES 1B
EAEERC Y VAZ N TP i PO RV €/ R VR 3 R0
— B JE B HET 0 B SR R
K AR f@ B & (relative Risk, RR) &
95% 1] {Z [X [] (confidence interval,
an, ik & % ORR A Y H 2 (mean
difference, MD) DL M 95%CI, FTt
¥ s ¥ % F Stata 17.0 ¥ 44 (https://
www.stata.com/) #t 17 M R Meta 4
fr, P<0.05 HZERAEFMEE L.
AR S M e B AT — B
5. el b - B E. s R
THHE? B 2k T 1 #X (surface under the
cumulative ranking, SUCRA) X} & ffi 4
TS b ) 45 SR AR AR AT HE T, B
SR Fh T FOUHE T T &6 )=y T b A 25 1R FE
M. AN 10 MRS L B, 4
iR = BT AL R R A e o

7900 | PERRTIEHR | 5529% | 5365 | 20255F 128

2 Z5ER Results

21 L EER YIRKKEREBR
530 % ik, AW E 3RS 136 5
SCHR, B A SR AR B 24 L
RRTE B g N bt 2 SCHR O 32 0 R
DLE 2.

| #csR % (=270) | | scsR % (r=260) |

SR R (n=121) |
\ 4

| RSO R (=1a1) |

| AR FRHE SR (n=66);
| g AT A L (0=37)

| W43 i (n=38)

HebR (n=14):

| EFELE R FRARIF SR (n=5):
| s R SR (n=8);

fill Il ik (n=1)

\ A
| mooetavinke=2e) |

v

[ a0 A (Meta 47 ) 1130, (n=24) ]
B2 | iR

Figure 2 | Flow chart of article screening
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Table 1 | General characteristics of the included studies
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SRR 30 mg/kg
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T: POF+ JifF s J M ) 7 J 140 M L UC-MSCs 1x10° @®
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T: POF+ Jift i I 70 -4 M L UC-MSCs 1x10°
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T: POF+ fifF i o4 18] 70 i T4 21 UC-MSCs 1x10°

Bk " 2021 C: POF 41 NS NS JR K @eBED® T
T: POF+ fifF i I o4 i) 70 o T4 21 UC-MSCs 2x10°

SHEN™ 2020 C: POF 4 NS 0.2mL SRRk @B ¥
T: POF+ fiffaif Y81 0] 78 Jo 41 i 2 UC-MSCs 1x10°
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Table 2 | Results of the assessment of bias risk in the included studies (SYRCLE Animal Experiment - [N e Vi L
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Table 4 | Results of network meta-analysis of Estradiol (E2) in experimental animals after various 238 ;F IﬁﬂFﬁiﬁ%ﬁﬁT %Eﬁi}]% W @ll
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Table 5 | Results of network meta-analysis of follicle-stimulating hormone (FSH) in experimental
animals after various interventions

MD 1 (95%Cl)
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P i [kt
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Table 6 | Results of network meta-analysis of luteinizing hormone (LH) in experimental animals after
various interventions

MD {# (95%CI)

I i A ) 7 T4 O 2 - - -
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R 7 | RELAFTFIEHR T LR R IR IR HT L BIRIIR Meta 34745 5R
Table 7 | Results of network meta-analysis of the number of primordial follicles in experimental
animals after various interventions

MD 1 (95%CI)
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646.16)° 3.53x10°) 230 335.66) 8960.96) SR

FlE: MD R¥g¥iZE, *P<0.05; “-7 NEEHE.
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Table 8 | Results of network meta-analysis of the number of primary follicles in experimental
animals after various interventions
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Table 9 | Results of network meta-analysis of the number of secondary follicles in experimental animals after various interventions

MD {4 (95%Cl)

JoF IR I S T A - - - - -

3.13(0.17-57.33) HREETE R TR TR - - - -
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Figure 3 | Network evidence of outcome indicators under each intervention measure
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Table 10 | Results of network meta-analysis of the number of atretic follicles in experimental animals after various interventions

MD 1 (95%Cl)
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T, -7 TR
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Figure 4 | Surface under the cumulative ranking area (SUCRA) of outcome indicators under various intervention measures

FESNTFER N e L, Xtk
EZMALMATEE . ETRAERT
Y L AE P97 Sh AR RS IR T i R v 1
A FE AR 6 1 R I PR I 7, ok
768 22 1A I PR AR 56 T 4 B0 7] 78 5 T4
AT U1 SR A i A g 4o B
3.1 R RS B RIEEE R,
LA £ 48 Meta 43 #7 1UE 55+ 41 i £ 1
R U0 SR E AT P, S
PR B 70 5 2 P RS A AT LB B /N R
SR A, s RN e 4
ETF4IMRIE 2, ASFESRIR A 78
J5 T4 M 6 77 OF SR AL BE A 3
gz ™, NEaHMES. F5
TR TB) 78 57 T 40 PR R A S R BRI TR) 72
JR 20 B 2 DL R B B RS AR R YT 5%
S8 T A0 P R 1) 78 BR T4
JOF T 4t 3 G H AT I E A, X Rl
1 5 B 905 1 ) 78 5 T & R AR AL
F BB A KBRS0 R
I 5 905 T 7 5 400 i A 3o ok 2D
2 I SRR I R A R R B K S 3

(cysteinylaspartate specific proteinase-3,
CASPASE-3) Sf 4111 fil] Y 5 1 3% K B B 54
AR T, 32T S L O EL A T A A T
R B0 T AT U M R 78 5 T 4 A R A
PGP R BN AR, AT R E
T & 2 DR R 2 E 61(cysteine-rich
61, CYR61) Al &h 4 4H 23 A4 K K+ &
JRER 2 IE e R U R 78 R
FAAMIAREE, A V5 18] 78 5T 40
HAG 58 %) 19 58 g ) A B R BT RR
71, FERIAEE R LI B AR E
PET, B AR ERR G, (RIS
Y CD34, CD14 #11 cD45™. W %% #
T8, AR UE P R 78 o 40 B AT P
G ESCR, IR KR,
[IEERGBRSEIREN S ¥ =9/ ¢ & -4
{& (gonadotropin-releasing hormone
receptor, GnRHR) & H #J L, i
M/~ F GnRHR XJ AE FE Fh I /EH, 12
BEOR R AR, B R U0 A T
B 108 i YA 1) 78 R T4 M R —
PR AR T F B, BRI %

7906 | PEHERTIEHR | 5529% | 5365 | 2025F 128

JRT-20HE; HA-MSCs Dy = L5 5] 78 53 T4«

A BRI EE, A Db At 46 M 7 O
RAEE T E A RSB, fER
bR EF RO R R, B,
R B3 o B R 28 I JF 4 R 7S R T 4
JiLmT DL A0 i) A= K BH i A0 DNA 453 45
% 5 & H 45(growth arrest and DNA
damage-inducible 45, Gadd45b) [t &
ik, /P> CDC2/CyclinBl & & 14 7% 1
AN, (R RO 4H I B G, W EL 1A
M . i 0 Gadd4Sb 1) K ik,
AT DAY B0k A0 B AR T B P I
P 1B 785 T4 B BRI A 7
JRT-40 M B 2 R 1] 78 B T4
IR e -5 57111 1P S W NE I S 1S
ORI T R T S VA SR AR R
1EH .

MEVH AT 4 R R bR A
FEUA TR K RN 2 & 2 O R A
PR T o AR 22 AR 26 N T AR
AR, $R i E R K BT R
SENTHI A B YR 1] 78 o T
SRR A 7R () 78 5T T 24 R0 22 1



PEERTERE @2
Chinese Journal of Tissue Engineering Research  www.CITER.com
C.
A
S
2 o/ kY
g”vz ,‘: l."\\ .
§ . f’ y \\
% ’/ :‘\
%" / N .
5 ; A
o i \
/ \
[} ! y
© Lo s
10

A . B.
N
o R P
o N o LV D)
/ \ 5 | P A
e g 8 . . e
g’ // \\\ § - A /, \\
= /- . 3 Vd S
s , \ 50 / \
5 P ., = & . N,
B " \ b / \
£ N -4
s g N 2 s \
] , N 2N / - \
g & N\ g s A
2 s N, @ 4 \
S i 2 Ne 0 4 Ay
b | i \, Y / N
/ \ / N
/ . L]
’ \ - T T T
P \ -10 5 5
~d . Effect size centred at comparison-specific pooled effect (yay-ixr)
-
; ; L 1 . ® AD-MSCs?il vs %
E ® HA-MSCsti
Effect si; tred at ison- ifi led effect
fect size centred at comparison-specific pooled effect (yu-tixy) o Aiocsk
|- BM-MSCsl vs 72 (14118714 @ UC-MSCsl vs 73 141/ 58 fIA ‘ ® UC-MSCsil
o : E.
i S = .
9/1 e ' Fg 3N
- ~ - / %
.® re S 50 | . ’/ 5
3 v % 87, / g
g P N =S J \
T~ i AN Pl / \
8 e AN g"‘ 1 5 \\
g d i 23 2 \
59| . . 2 / ‘
o / ~ = J \
5 p h B ‘
L ¥ N, s 5: \
w 7 hY \
/ \ w 4 \
~ - N, ") ; \
y . = / \
y N ©le l \
s ~ T r
: | -30 -20 -10 0 10
Effect size centred at comparison-specific pooled effect (yo-ixr)
(3 E T SN D G e FR L ) © AD-MSCsfilvs ZEALZIE AL ® BM-MSCsil ve o E /%A
® AD-MSCs#l vs 14/ RfIH  ® HCMNCs# vs %3 1414 B4 ® HCMNCs vs 1 @ HuMenSCsH vs = [14/% B
® UC-MSCsH vs 72 (11 4 4 £ ® UC-MSCstil vs =2 I L/ de AL
G, | Ho y
// \\ VRN
" Vel I
/ 5 . 7 %
g / ok 5 s \
-3 5 “
= ’ . 5 P %5
5 o Ay 2 i N
B i L% 5 , g
s 5 s e 3 .
2 / . \ 3 / i
@ S N 5 7 N
. / . \ o e b8
’ A, ’ N
/ \ s \
2 S 2 7 &
] s’ Al - // . \\
2 a 2 2 2 2 B
Effect size centred at comparison-specific pooled effect (Vo) B -2 2 a
® AD-MSCsfil Wl ® BM-MSCs#i vs % il Effect size centred at comparison-specific pooled effect (y
® HP-MSCsél vs 5 ZEFEL @ HuMenSCsi vs ¥ FIEL/ % B4 ® AD-MSCsiH vs 5 141/ % 2L ® BM-MSCsi vs (8% B4

® UC-MSCs!il vs 7 1401/ % 1 7L

® HuMenSCs#ll vs 3 (141 2RI @ UC-MSCsl vs 77 (114155

)

B 5 | FEEGTT T HEita T INE R R AR mET R

Figure 5 | Publication bias testing of different interventions for the treatment of premature failure

VRV 78 B T4 PR ORI R o=
AR B AT 1T RHE 4 SE AT
TNy I R 1R S 5 T A
Jie YA ) 7 5T 4 LA T a4
[A) 78 5T T2 s 180 4% 2 O =
T7 207 T AN [R] AR ) 18] 78 57 20 B #4
A7 R F A I A IR 18] 78 5 T4
g P 58P 1) 76 J5 1200 D 0CR e
/b PR B I PR 28 44 v i
VS VE R 78 o T4 B S B A L. M
BERW AN, AFRMETHIAE
ANTE 45 RHR R KT R — € £ 5%
PE, - G FERAR IR R B A B A A R
ALz /b P Bt e 7 T, g O U A
1A 78 J57 T 240 e DL I 7 90 42 R 7 T
ANHE, (EAERGNR 46 5 B ) 2% OR
T3 T J R ) e T A A T
Jig s () S o A . #S Ja 4
JE FR B FEANRE b AT BAA B P 4%
EEMRSE, TR BT AR .
3.2 Attt T R N
& H BN T R R 9T T B

TC W A B W SE B0 2 I AR A, AT
PLIRHU ) e A A T R iR IT
77 AR D, S BEAH T HEA L
W, B LS S K A SRR
SIS UE . SCEAT R AR A
PR, PITERON () SCRRAN D R 3 3SR,
dife /D FARTE b ) SCHR B TS SRR WO
NN BN AR M /N B, A )
PR R R AR LD, RegdtAT 947
Wik

3.3 & RIE R AT KRR G BT
H i1 -T40 f v o7 O0 S 5 2 72 Sh Y S e
KGRI TT LB Ei T aa N o« Sl
Sk A [ SR Y 1) 18] 78 5 - 40 P v 7 O
B BB R T e AT
PR, AT AN B SRR T4 B 2 T8] 7 2%
225, PSR ) 78 53 T 40 B Fel 2 ik
L X P BRI PR B FH $2 R0 I 2R 2
S

3.4 %4 HETUNEFERRITH,
THRAE N — R 6T F B A
SEIG KGR B P30, Al R

5
Effect size centred at comparison-specific pooled effect (¥t

® AD-MSCs# vs
® HA-MSCsl vs
® HP-MSCs#l vs % (14

Az e jEH ® BM-MSCs#
ZEMIE & HCMNCs] ve
® UC-MSCsfil

Standard error of logor
i

4 3% 3 25 2 15 1
L

L
Ly

-10
Effect size centred at comparison-specific pooled effect (yu-fx)

& AD-MSCs#l vs % [ 41/ H 7 AL
® HuMenSCsil vs 7 (1111 B fléil

& HP-MSCs#l vs %7 [141/ % B AL
® UC-MSCsil vs 7 140114 Bl

Bl BRABAR R RN i, PR R R bR .
B A IR B M s C oMM
D NE AR E; ENIRIGUNIRELG F oMWY
WEG G ONIRAENEEL; H NHBNEE, uc-
MSCs Sy Jiif 5 5 14 [F) 78 53 141 ;. HuMenSCs Jy
22 Y51 F) 78 3 T4 M s HP-MSCs Jy fif 285 Y 14
[ 76 5 T 41 ;. HCMNCs Sy A I 3 14 7] 76 )5
T4 BM-MSCs Sy I P (8] 78 o 20 g s
AD-MSCs 4 fif J 95014 /) 78 Jof T 41 il ;. HA-MSCs
NSRBI 18] 70 5 4T

K, BRI IR AER, 1R
GRS S ThRE . SCE LR ANFR
PRI fE R T A R AL T
THA [ RGBT B SRE
B R TR bR S AR EEBOR B, H AT
R 18] 78 5 4 R B o)
I i P ) 78 o T A P T e . H
1T A0 N B AT 5T R M T 9 A ) SR PR
PE, AR 25 2 e o (X SR T T
Hfg it — L RAIESS 1 .

Bigl: BB T AMERIGIEE F 516
JRAE T oS TR AR P AT LB A8 B 48 AR
8.

fEETER: LFRTARTBEE A S
HEY, KRR, BRIEEEA G Y.
EF. BABAAEHZ IR A ER TR RABEH
T

FlFse: LFaahk Ful, AR
R A L FRE AP NG AEA B AR,

FrROREUERR: &2 — & AR IR,
AR (FeinE FFT ) “F 4 - EF ki
1A - AR 7 X F 407 &3, ESEIIRY
BT, At AAIER L B e F RN
KGR Ay R, B AR PR
TH. N A, AT, k. RARUIEL

Chinese Journal of Tissue Engineering Research | Vol 29 | No.36 | December 2025 | 7907



@77z

PEERTIZHR

www.CITER.com Chinese Journal of Tissue Engineering Research

XAk, AT KRG, AR ISR
KA CAEATEH R IE,

RRAREELE: 3 AT &Rk b 4 441

BT LFRAEE L,

i hRALSE -

XFBEEFTT (Aoulzids

RFENMIMAEHIEY (PRISMA F B ), L& ki
e zit & Ak B 2] 5 LAk A AT 3 K&
F. LEZNRATINF ERRGINF, FATE
BUAA L FFEMPILABTE.

4 HE Lk References

(1]

[2]

3]

[4]

[5]

[6]

[7]

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15])

[16]

ALl I, PADHIAR AA, WANG T, et al. Stem cell-based
therapeutic strategies for premature ovarian
insufficiency and infertility: a focus on aging. Cells.
2022;11(23):3713.

KIRSHENBAUM M, ORVIETO R. Premature ovarian
insufficiency (POI) and autoimmunity-an update
appraisal. J Assist Reprod Genet. 2019;36:2207-2215.
SHEIKHANSARI G, AGHEBATI-MALEKI L, NOURI

M, et al. Current approaches for the treatment of
premature ovarian failure with stem cell therapy.
Biomed Pharmacother. 2018;102:254-262.
VOLAREVIC YV, BOJIC'S, NURKOVICJ, et al. Stem
cells as new agents for the treatment of infertility:
current and future perspectives and challenges.
BioMed Res. Int. 2014;2014:507234.

ZHENG Q, FU X, JIANG J, et al. Umbilical cord
mesenchymal stem cell transplantation prevents
chemotherapy-induced ovarian failure via the
NGF/TrkA pathway in rats. Biomed Res Int. 2019;
2019:6539294.

LI Z, ZHANG M, TIAN Y, et al. Mesenchymal

stem cells in premature ovarian insufficiency:
mechanisms and prospects. Front Cell Dev Biol.
2021;9:718192.

FREERH , h# , FILA , & SYRCLE Zh4) 5250
fo RBP4l TR A 0] BB IR A,
2014,14(10):1281-1285.

SCHE, 24T Meta b 208 RBEFR B 1356
FE D1 EEIE 22 22 44 & ,2007,7(8):606-613.
JIE H, JINXIANG W, YE L, et al. Effects of umbilical
cord mesenchymal stem cells on expression of
CYR61, FSH and AMH in mice with premature
ovarian failure. Cell Mol Biol (Noisy-le-grand).
2022;67(4):358-366.

JALALIE L, REZAEE MA, REZAIE MJ, et al. Human
umbilical cord mesenchymal stem cells improve
morphometric and histopathologic changes of
cyclophosphamide-injured ovarian follicles in
mouse model of premature ovarian failure. Acta
Histochem. 2021;123(1):151658.

DENG T, HE J, YAO Q, et al. Human umbilical cord
mesenchymal stem cells improve ovarian function
in chemotherapy-induced premature ovarian
failure mice through inhibiting apoptosis and
inflammation via a paracrine mechanism. Reprod
Sci. 2021;28(6):1718-1732.

BB, SO, EIR, AR R ) R A
JAS AR X O S LA/ B O B 1) 2 1)
U] AEWE 2 TR SRR ,2022,26(1):15-21.
SHEN J, CAO D, SUN JL. Ability of human

umbilical cord mesenchymal stem cells to repair
chemotherapy-induced premature ovarian failure.
World J Stem Cells. 2020;12(4):277-287.

YANG Y, LEI L, WANG S, et al. Transplantation of
umbilical cord-derived mesenchymal stem cells on
a collagen scaffold improves ovarian function in a
premature ovarian failure model of mice. In Vitro
Cell Dev Biol Anim. 2019;55(4):302-311.

AVRESE , TR . i ot 6] 78 T A2 AR X 4
FETEGNHL R IR ], )R PE % ,2013,34(23):
3535-3538.

PARK HS, CHUGH RM, ELSHAROUD A, et al.

Safety of intraovarian injection of human
mesenchymal stem cells in a premature ovarian
insufficiency mouse model. Cell Transplant.
2021;30:963689720988502.

[17]

(18]

[19]

[20]

[21]

[22]

(23]

[24]

[25]

[26]

[27]

(28]

[29]

(30]

[31]

132]
(33]

[34]

[35]

[36]

[37]

(38]

[39]

[40]

Sk, HUR, FEIEHE R R IR 7S BT
XS BN LN B AR R D). R AR
(B=2£hi ),2018,43(1):7-13.

TKER, RS, RFE, & AR R TR
FEAETEON S /N B O ST R A v R ).
RN K224k ,2017,44(1):44-49.

BADAWY A, SOBH MA, AHDY M, et al. Bone marrow
mesenchymal stem cell repair of cyclophosphamide-
induced ovarian insufficiency in a mouse model. Int J
Womens Health. 2017;9:441-447.

Butnt, BRERE , VEAER, 55 i B e i T4
MR BRI/ NI SR AR H DR P
VER D). 2Rl R 5244 ,2017,52(11):1611-1615.
WE, TEIE, ke, % Sl a4
LR G S LSRR /)N B LT B A s2 R 0], o
[E & 25 4 & ,2016,36(21):5222-5224.
TR, R, EE NSRS
TR AT AR BB M OR S E 0]. h R T
FEWF T ,2016,20(36):5398-5404.

DANG J, JIN Z, LIU X, et al. Human cord blood
mononuclear cell transplantation for the
treatment of premature ovarian failure in nude
mice. Int J Clin Exp Med. 2015;8(3):4122-4127.
BTETT I O LA B R 2 2L O
LR /IR OP BRI s2m (). op B R 25
HiR ,2015,10(5):424-427.

LIU T, HUANG Y, ZHANG J, et al. Transplantation

of human menstrual blood stem cells to treat
premature ovarian failure in mouse model. Stem
Cells Dev. 2014;23(13):1548-1557.

Tk . 2008 78 B T 4R i@ I 1GF-1/AKT/
FOXO3a {7 5 I i 5 A7 Y /) BB S L 3 14
SHEGWEFC (D). 4RI - T EBERER S ,2020.
T, RN, AR, & SUURIE TR
AL /N B O SR LS BT P g SE L 23 A1 D). P22
AE KRR (PR ),2017,38(6):803-808.
INF5, Foffs .GnRH AN Z MY L4 Ik
AVRTT RN R IR ELT BRI (] M T EARER
224 ,2021,41(12):1850-1856.

RS, WRIR], EWRER, AF ORI A 7540
X B R 5L /0N B O B Py 430 T e B AR A
TRIREIR (). B2 i 2k 7 ,2023,52(8):173-177.
B3, BEZ . NER S B4 b B
7 PEIN LD REAN A IR TT 1 R AL 7L ).
oh [ P R PR 24 & ,2022,23(6):617-621.

YIN N, ZHAO W, LUO Q, et al. Restoring

ovarian function with human placenta-derived
mesenchymal stem cells in autoimmune-induced
premature ovarian failure mice mediated by treg
cells and associated cytokines. Reprod Sci. 2018;
25(7):1073-1082.

AR . N CEIRIR 78 T R AE S 90 SLT RE I
SLIRRT AL (D). B AT : TR R 2014,
JERRY, AERE . O ERRERR K JR T i R
[J]. E K ,2018,47(13):1777-1780.

CORDTS EB, CHRISTOFOLINI DM, DOS SANTOS
AA, et al. Genetic aspects of premature ovarian
faillure:a literature review. Arch Gynecol Obstet.
2011;283(3):635-643.

ARt 2N E R B AT IR T O BL L T
FORERE (. FPIE 2 Al AR 2022,37(5):13-15.
PRI, AT, ASCIR . A R B AR
FRIAR 5 8 ARSI Ut Je 0], [l B i ek 2 2
£ ,2016,43(5):489-492,496.

XNEE, HE, B, % TARG) TR
GUPIR IR FUE R ). AR BAEE 2% 3 2021,
30(6):836-841.

KISIEL AH, MCDUFFEE LA, MASAOUD E, et al.
Isolation, characterization, and in vitro proliferation
of canine mesenchymal stem cells derived

from bone marrow, adipose tissue, muscle, and
periosteum. Am J Vet Res. 2012;73(8):1305-1317.
R, FR, KRR, & TR RIGYT
P HLHLRE - BT 13 R SEES 1 Meta 2347 (1],
o E A T REWE T ,2022,26(25):4084-4092.
N SR, HE, F AR T
YA VE YT R LA R S ) SR
Meta 738 []. H RS IEBE 5 4% 3 ,2022,22(9):
1041-1047.

7908 | PEHERTIEHER | 5529% | 55365 | 20255128

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

[51]

[52]

(53]

[54]

[55]

[56]

[57]

[58]

[59]

[60]

KUZREE , W, SN, 55 AR SR YR A 78 5T
AHAVEYT IF LR BOVE F B LIIE FE R R ().
11 %<5 24 ,2018,58(40):106-110.

LEVY O, KUAI R, SIREN EMJ, et al. Shattering
barriers toward clinically meaningful MSC
therapies. Sci Adv. 2020;6:eaba6884.

LU X, CUIJ, CUI L, et al. The effects of human umbilical
cord-derived mesenchymal stem cell transplantation
on endometrial receptivity are associated with Th1/
Th2 balance change and uNK cell expression of
uterine in autoimmune premature ovarian failure
mice. Stem Cell Res Ther. 2019;10(1):214.

ZHENG Q, FU X, JIANG J, et al., Umbilical cord
mesenchymal stem cell transplantation prevents
chemotherapy-induced ovarian failure via the
NGF/TrkA pathway in rats. Biomed Res Int. 2019;
2019:6539294.

BROGET , EHus , IR T, 45 . GDF-9 # e/
Jo7 18] 78 Jo 40 e 7 A7 PR O S R ).
B =Rt ,2017,26(11):822-828.
TAKEHARA'Y, YABUUCHI A, EZOE K, et al.,

The restorative effects of adipose-derived
mesenchymal stem cells on damaged ovarian
function. Lab Invest. 2013;93(2):181-193.

BIRES , 2, WEH , & . T A s
SR S PN SRR A D R S|
ShiRfE ,2016,31(24):5480-5482.

UZBAS E, MAY ID, PARISI AM, et al. Molecular
physiognomies and applications of adipose-derived
stem cells. Stem Cell Rev Rep. 2015;2:298-308.
VFIBAR . 28 M5 R 70 57 A 7E Lot AR B
RGP R BERE (] SERTIAF R E
2021,37(5):354-357.

[E A .Gadd45b 7E MB-MSCs 25 % Fe b R 55
GCs FRAIALE LA AT 78 [D). R - KR
B}K2,2019.

ELFAYOMY AK, ALMASRY SM, EL-TARHOUNY SA,
et al. Human umbilical cord blood-mesenchymal
stem cells transplantation renovates the ovarian
surface epithelium in a rat model of premature
ovarian failure: possible direct and indirect effects.
Tissue Cell. 2016;48(4):370-382.

FU YX, JIJ, SHAN F, et al. Human mesenchymal
stem cell treatment of premature ovarian failure:
new challenges and opportunities. Stem Cell Res
Ther. 2021;12:161.

MOHAMED S, SHALABY S, BRAKTA S, et al. Umbilical
cord blood mesenchymal stem cells as an infertility
treatment for chemotherapy induced premature
ovarian insufficiency. Biomedicines. 2019;7(1):7.
ELFAYOMY KA, ALMASRY MS, EL-TARHOUNY AS,
et al. Human umbilical cord blood-mesenchymal
stem cells transplantation renovates the ovarian
surface epithelium in a rat model of premature
ovarian failure: possible direct and indirect effects.
Tissue and Cell. 2016;48(4):370-382.

T8, W], ARTN , A5 . AJGAR IR 7854
JitkzZRaR A RgyiEs UL RS- INATE Soi A (i)
W] (7. Ll AR R 224 (B2 24hi),2019,57(2):52-60.
FHIR . NIERE R R TR e E B
Gk G HLEL 8N R O HLT) AR (D). BEM] < M
[ % ,2018.

ZSTKAN , BRAME , AR, 55 . BRI 58 R T4
FE TR0 O SRR K B O B BCL-2 FRIA T
S ()] TREEEA4E ,2020,42(8):673-676, 672.
SEOKJ, PARK H, CHOI HJ, et al. Placenta-derived
mesenchymal stem cells restore the ovary
function in an ovariectomized rat model via an
antioxidant effect. Antioxidants. 2020;9(7):591.
LAI D, WANG F, YAO X, et al. Human endometrial
mesenchymal stem cells restore ovarian function
through improving the renewal of germline stem
cells in @ mouse model of premature ovarian
failure. J Transl. Med. 2015;13:155.

AWM , XZRE, NN, 4 SRR R T
ALY I H S I/ AR D). b 253
F YA GE  2019,33(10):919-920.

( FiTgm%E: Wi, ZN, QY, ZLJ)



