BERERKFFIR 2025 £5 50 £5 11 83 (Journal of Chongging Medical University 2025.Vol.50 No.11 ) — 1525 —

JERBWESE  DOI: 10.13406/.cnki.cyxh.003775

‘i 158 1) 72 01 AN LG 55 TEIN —y 55 3 1) 9 5§ iR 20 i
G BEB i I W50

FOELLREL PRE L HER 2w AEE
(LRI BB ERIT B B =R M 51022032 0 M K5 PR S — EEBEA™FF, 350M 215006)
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20 (P<0.001), INF—y £ 1 BMSC ZH M — s /K Pl T NC 41, H INF—y 414k T BMSC 4. (P<0.001) . ‘5 IFN-v ZHAH [, BMSC £ 1Y
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Effect of bone marrow mesenchymal stem cells in repairing

IFN—y—induced ovarian granulosa cell immune injury
Nie Jia' ,Ma Wenging’, Zhuo Aiping',Yang Mingxin',Mao Mengli', Fu Xiafei'
(1. Department of Obstetrics and Gynecology , Zhujiang Hospital of Southern Medical University ;
2. Department of Obstetrics and Gynecology ,the First Affiliated Hospital of Soochow University)
[ Abstract] Objective : To investigate the repair effect of bone marrow mesenchymal stem cells (BMSCs) on interferon gamma (IFN—y)
induced ovarian granulosa cell immune injury. Methods : A model of IFN-vy—induced ovarian granulosa cell immune injury was estab-
lished. KGN cells after modeling were co—cultured with human BMSCs (hBMSCs) and divided into three groups : negative control (NC)
group, IFN—+y group, and BMSC group. After co—culture, cell proliferation was determined by a cell counting kit 8 assay for 3 consecu-
tive days. Cell apoptosis was determined using an Annexin V-FITC apoptosis detection kit and a CytoFLEX flow cytometer. The estra-
diol level and the mRNA expression levels of aromatase CYP19A1 and FSHR were measured to evaluate the hormone synthesis ability.
The level of lactate dehydrogenase (LDH) , mRNA expression levels of NLRP3, caspase—1(CASP1) , and interleukin—1f, and protein
expression levels of NLRP3, CASP1, and gasdermin—D were determined to evaluate cell pyroptosis. Results : The proliferation rate of
granulosa cells in the IFN-+y group and the BMSC group was lower than that in the NC group at 24 h,48 h and 72 h, and that in the
IFN—+y group was lower than that in the BMSC group (P<0.001). The number of apoptotic granulosa cells in the INF-vy group and the
BMSC group was higher than that in the NC group, and that in the INF=+y group was higher than that in the BMSC group (P<0.001).
The estradiol level in the INF~+ group and the BMSC group was lower than that in the NC group, and that in the INF-+y group was
lower than that in the BMSC group (P<0.001). Compared with the

[FN-+ group, the mRNA expression of CYP19A1 and FSHR in the
BMSC group decreased (P<0.001). Compared with the IFN- vy
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(2025-02-25) sion level of CASP1. Conclusion: hBMSCs repair the immune in-
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jury of KGN cells induced by IFN—vy by restoring cell proliferation , inhibiting cell apoptosis, repairing endocrine function, and reducing

pyroptosis.
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RGP S T HEAS 4= (premature ovarian insuffi-
ciency, POD) & R4 A 40 % LA H BLEP S T B
OB, EERI N H ML siEs 041 I
% & (follicle stimulating hormone , FSH) >25 U/L,
WV Z AT B SR B ™, 52 3K 2 1% a2
H i K ZH PO 1 & I AT AN g 58 4 A f
FEA AT Stk AR R TR SIS
{1 B R A 3R 25 R S 4 POT 24 15 POT 5] 64
B 4%~309%"",  H HT IR ST Ik 2O R A
70177 (hormone replacement therapy , HRT) 1 2 2
HATT , LA SR OE Gl B AR B A A B R G
{H AT By 3xX S8 vk Jo ik 0 e B ST R, H i oA
RO T v o AF5E R WD, T4 K - (interferon
gamma,IFN—'Y)ﬁE%E{jK&fﬁEF%ﬁ*jéﬂiﬂﬂfg?ﬂéﬂ
AR AR 1124 (major histocompatibility complex
class Il ,MHC- 1 )il i =5 35, MI7E H 5 etk
Gl 25 FL 5 (premature ovarian failure , POF) i 4 (1) B3
SR G Jo0R 20 i 1 MHC- I Bt s 258, T g
SR g ST, 878 BT T 41 A (mesenchymal stem
cells, MSCs ) J2& 2R 5 F P IR 2 B9 AT 41 B, 7645 Fh
PR R Z WESE . RS A — 288 A28 MSCss
TR YT POLEL POF BURTSY , 44 4715 Xof B S ) fiE
FEE—EBEEAERT, AREART R W R &
#[8] 78 51 40 Y (bone mesenchymal stem cells, BM-
SCs)XARTF 4 PO LAY B S D RE BAT B AR,
TEIG R AR, A0F5E &k B e v POLIE & e Aky T
PE POLE & WL, (B FH T 40 B 36 7 S 2 7 POT Y
WFFEARXS il = o B0AE 200 i 2 B S5 1) L il £ i SAA6L
REAL A5 B VB R AR R S SRR SRR H
S IGEE i AT EESE MR R L SR
B 360 AL A AP, DA TTT 3 B POI™ . PRI I, AR A 53 1 K]
BT BMSCs X TFN—y 75 5 (1% B3 52 JWUR: 240 i 9 7% 453
P BABEE.

1 #REFE

L1 SR¥smie

N B0 EL ORI (human ovary granulosa cell line , KGN)
MR E T — A IR A BRAY W) 3 A SR AT 5 6] 58 5
4 A B % B R A A B8 18] 58 5T 48 (human bone
mesenchymal stem cells, hBMSC) 40 ffL#% , > [ me 77 BB K2
BRUTBE e P AR O BT ) DEARE A5 8 , A0 4 1RSSR 34K

12 EZRXANEE

AT A E B T : DMEM-F 12 K5 32 2 iR 4 il
15 (FBS) M 75 B % — 4 % R PUH T (Gibeo) 50.25% B H
VS AL R . Annexin V-FITC 20 A 8 T4 03055 £ \BCA F H
7€ w187 £ . SDS-PAGE [ H:Z2 0l . BeyoECL Plus &1k
ERMEY (BB R); TP E -y (IFN-, Biovision) ; S [
(Meryer) ; 5T PR A 2R (I BRI 25 ) ; 40 i 1 B0 57 -8
(cell counting kit—8, CCK—8) 4 Jifd 38 5 46 M3 57 (Apexbio) ;
TRIzol & RNA $2IG A (FEA 22 ) s HRP ARiC LI SE i 5 1eC
THURE AL ) ;AG RNAex Pro RNA 2K ] . Evo M-MLV
J2 i s 50 & & SYBR Green Pro Taq HS qPCR FiiR 5 (32
B ) s RIPA 2 (BILIE ) 5 B 1 400 40 5500 5 28 1 ol 40 o 590
PMSF(F1%) .

T AL AR AL EE - A 24T 94X (Beckman Coulter) 5 48 483
I 558 PCR X (Thermo Fisher) ; SEAF 3% 5% 5E 5 PCR
R Y5 A2 KR AL (Bio-Rad) ; T B HL A K B R 48
(FHrabikL) .
13 F#k
1.3.1 4R35 KGN 40 K hBMSC 4 i , 3445 FE 40 it ik
FRUEREFE 5 AE B 10% I 4 U35 AT 19% ST (F 55 25 -4
FHE )N DMEM/F12 3 3 5 s 5 3% . ARG 37 FRB% 9 37 °C
B 5% CO, BITRIBIFEAS . {0 wanswell 15 3% ILPEAT 1] 42 2L 15
I, B3E i wanswel W BE R 8K 530 1R 2N /NE N B
P KGN 48, | )2 Bl transwell 35 3% LAY TE MR 2R hBMSCs
Y. 2FPAMMLL 1 1 ANA R Y LA, 685 5% 24 b
1.32 SER M5 ARSCECSR A IFN-y 50 ng/mL i 5
KGN 21§ 7 A: G B 41 475 , #) 2 B 22 1 PO 40 BB RY o %
KGN 4 i 12~24 h &R , 400 75 50 W B J5 5 00 £ 1 5%
I, A 50 ng/mL IFN—y, 1557 24 h 5 BB 373, e 254
Ja kSR % 48 h, BB T WL E] KON 41 i % 2 th 25 R %
A5 i RO HLUDE AR, A0 S RE 5 22, 5 0 BR AL AR e S
IR F] 509% BIA AR SE 1K

SR IR 3 41, SR HBEHL 2321, 43 51 4 X} BE2H (negative
control, NC 41 ) , BT 4] (interferon—y, IFN—y 41) , J: 557697
2H (bone mesenchymal stem cells, BMSC 2H ). X R4 A KGN
Y1 H B KT 77 5 A5 A0 AT A A 5 B L 7 AR e 405 1
KGN 4 e ; He 35 5528 97 41 AL 1 58 hBMSC 41 i 5 S i 4 1)
KGN 44 1:1 /) begl e 4223 55 5 24 o
1.3.3  CCKSAMIMAMMIGTE (bR e RSl 13 d
B CCK—8 S 30 (A I B BIL 43 551 24 A transwell Ji5 Y 24 .48
72 h) o ARV I A B AL 3R I 500 wWL/AL , FEREFL A
A 50 pL CCK-8 WY , 37 ‘CYi52 4 h 5 , &% A CCK-8 il
B35 T WS A 100 wWL/FL Y 96 FLAR , FH T BRASCX £5- FLAE I K
450 nm AL G RE(E S TR
1.3.4  FaRANARK AN T ] Annexin V-FITC 4
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JLYR T ARSI 370 £ A CytoFLEX 8 28 200 SRS I 240 A ) 1155
Do KBS 18] 43~ 53] A A transwell Ji5 %) 24,48 .72 h, U EE 41
FL 55 R L A8 Annexin V-FITC FIBUIL P e e (2 40 B, 553
T HEEIF T 10~20 ming B BT UK 7R 1 h NEEFT L
LioRille
1.3.5 A2 RO WA R 2 5 2R i S I (real—time
quantitative polymerase chain reaction, RT-qPCR ) %K # %
BHREST  WER G RE A I I H S s KPR DY il
T AN 6.2 P, 0% 19 505 A 53 1 (cytochrome Py family
19 subfamily A member 1, CYP19A1) | BF i %] i 2 =2 &
(follicle—stimulating hormone receptor, FSH receptor, FSHR) 1)
mRNA KRRV 7R R o AR A U, i
S22 M PR AR ¥ Z (human menopausal gonadotropin, hMG ) /E
o M B A A, AR D < SR 5~10 mol/L+hMG
500 mlU/mLo #5 KGN 4f I4R i 12~24 h Al , 4 7 50 I B
JE A 50 ng/mL IFN—y, 55 3% 24 h Ji b5 3538, I AJE )
ARZEH SR AL IR A Y R R IR ST A

W AT BRI , T R T BRR A R R B A R
PEAT L AL AR S 11000 164 &6 4 B AL . 05 & 1L il
CYP19A1 & FSHR () mRNA % ik 7K 3 f#i Jl RT-qPCR ¥ ¥
W TRTzon 5] AR AL EL RNAGIRUT pg RNA 3R 5%
5 ¢cDNA,{#iJl SYBR Green Premix Pro Taq HS qPCR iz 7] & Fll
Bio—Rad CFX96 %) E it PCRAXIEAT qPCR M. P FEAS
BRI 3V, N T AL mRNA BIA ek Bt B dibn e
1t GAPDH (5535 7K . RT-qPCR 51¥F 51136 1 s .

*1 RT-qPCRSI#1F3I

EEVER SIYIFHI(5°~3")

F:GAGGTGACCAATGAATCGGGCTATG
CYPI9AI

R:CAAGAAGAGCGTGTTAGAGGTGTCC
SR F:GTGGTCATCTGTGGCTGCTATATCC

R:TGGCGATCCTGGTGTCACTAGAG

F:GGCCTCCAAGGAGTAAGAAA
GAPDH

R:GCCCCTCCTGTTATTATGG

F:GCCCAAGGAGGAAGAGGAGGAG
NLRP3

R:GCTTCTGGTTGCTGCTGAGGAC
cAsp F:ATGGACAAGTCAAGCCGCACAC

R:TCCCACAAATGCCTTCCCGAATAC
1 F:GCGGCATCCAGCTACGAATCTC

R:CGGAGCGTGCAGTTCAGTGATC

1.3.6  RT—-qPCR ¥ & Western blot IR AHAET- 4T 44
i T B A 3 H B 45 FL IR S (lactate dehydrogenase,
LDH) /K-, 28 ML T30 B% DG 58 43 F NOD 52 (R AR 1 251
A A 11 3(NOD-like receptor thermal protein domain asso-
ciated protein 3, NLRP3) . 2 it K 2¢ [iff 1 (caspase—1, CASP1)
H1 40 M/ 2 1B (interleukin—1B, IL-1B) i mRNA #ik5 &
NLRP3.CASPI . fEfL. % (gasdermin-D, GSDMD ) 3 55843 1
AR RO o FEILERFRAE o1 R B F TG

LDH A6 , Z2 6 7 BE R R SR VT BE e A 3 R A T
R IFCC I &k

NLRP3, CASP1 il IL-1B ) mRNA 2 ik 7K 3 f# ] RT-
qPCRIEKEM . RT-qPCR VAR I J7 75 1R 8 R & K RE ) 55
FEEECYP19AT K FSHR i mRNA 238 7K iy Al

fifi Fl Western blot ¥ 461l NLRP3 ,CASP1,GSDMD3 /> 3
A>T R R AR IKT . UER AN, {75 2R P R R
P RIPA 24 2% iR 24/ 4L . SDS-PAGE &1 =
FEGE MR 43 B O 20 wg MY AR AR LY, HLIK S 5 75 3
PVDF I, B A B PR % E 1.5 h, il A—$L (Abmart . pro-
teintech , Affinity , Bioworld #5 B¢ L5143 51 4 1:1 000,1:3 000,
1:1000.1:8000))5 4 CHFH TR . I TBST WML LA 3k
Jei Il 24 5 TeG (R B LL A 1:8 000) 7 & 1.5~2 he R
B ECL AL 2 & YR £ BeyoECL Plus 6 I 40 538 52 by 4
BHEKW . R Image JHAF /4T, 10 545 4581 H HLIKCHT 1
TRIEEAE
14 %hit®sk

K HI SPSS 27.0 # {4 Fl GraphPad Prism 10.1 3K F3E774E
T . R OB AR = AR 22 (x 2 5)FER . ZAHEE
AR SR AR 25 25504 LSD 23 #r , K3 K M =0.05

2 & B

2.1 B Fksim IRIG A L

YIS , 5 hBMSC 40 L5575 24 b, &40 1Y )5
SEMATENE DL o XA I R] s AT SRR 3 22 00T L S AR
7 BN A) S 3 A B A Ol 2 T A i L (24 h,
F=344.5,P=0.001;48 h, F=70.68,P<0.001;72 h, F=193.9, P<
0.001) . 3 12t 334 g fih 28 WL 2 2] - 4 4 B[] 1 9 BMSC 41 7
0D, fH ¥ 5 F IFN-y 41, 22 A G248 (24 h, P<0.001 ;
48 h,P=0.012;72 h,P<0.001) (& 1), #/5 hBMSC 5 41 i
T fy ) 3 L 1 37 052 B TR N—y 75 3 S0 53475 1) s 4 i )
HE B RAG S [m] T, AT A AR G A O T B — = B B AR .

0.55+ - NC4
0.50- = [FN—y#
0451 -~ BMSC4
2" 0.40-
0.354
0.30 i

24 48 72
Tt (h)
E1 &4 KGN 4t ER

22 AMFrasmia o

Xof 4% Bof 1] G 4 B A TR KO I e i A 2 SR s 3 4
(] 1 8 T 36 A AN B ) 0 22 R 4R et 2 L (24 h, F=
137.3, P<0.001; 48 h, F=261.4, P<0.001; 72 h, F=138.1, P<
0.001) . 15 IFN—+y 4145 Lt , BMSC 2H 19 8 - R A1 (24 b,
P=0.003;48 h,P<0.001;72 h,P<0.001) , i} BMSC £H RE fi5—
FER A REL KON 4 i i P8 TR B e T r i S
hBMSC 21 it 1] 2 H: 1% 5% RE A% XoF 41 A BUAG — VAT 1B S 1
FH(E2),
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7 — TH TR R KK AR B AL, R H hBMSC 4 8 5%
1 " = IFN—y] HOSATF I T TL- 18 mRNA F9Z2 ik AT 2 5 56 H2 2% X
- BMSCZH (P=0.214), HEHKF (K 4C.4D), caspase—1 1) 2§ Mk

%
4
=

_—

2 1 1 )
24 48 72
FHinfE (h)
2 HBAKGNAMRATER

2.3 AR 0K FE A AR ) bR

34 K25 R R - 5 NC LA L, BMSC 211
W KRR, (B 22 R I0SE 248 L (P=0.248) s THAH EL T
IFN=-vy 21 , BMSC £H fi9 i — 5 7K S 7F %5 (P<0.001) , 5t B
hBMSC 4 — & B L FRRISEE Z Bl KON A iR &
ACAE J1 (B 3) o mRNA 35 19 48 i1 45 R 87K : CYP19A1
mRNA, F=27.724,P=0.001; FSHR mRNA , F=39.848, P<0.001,
2RI AR L (FE2) . WX T IFN-y i S A B
20 CYP18A1 J FSHR mRNA Ay &1k 1, BMSC £H ¥ 7] % iX
BRI T R K
2.4 BABAmILETH LI

LDH 7K (& 4A) K (9 S8 345 3 R « F=27.693, P=
0.001; H:H BMSC 2 LDH 7K AKX F IFN—vy 41 (P=0.001) , i34
B hBMSC 4 jf 4t 8% 37 5 0% [ AR 1% 7% 3L b 1 LDH K -,
mRNA 7K F- | (|8 4B) , NLRP3 Hl CASP1 fig % {fi IFN— 41 f

P<0.05
P<0.05
75' o-lq
g 50
=
=
8 254
0 T
R
& <
{;
A. LDH/K
B B
N <§;\ ﬁ\%b
< SR
NLRP3 [ sl > 118 kDa
CASP1 s WD e — 45 kDa

GSDMD s we wonl® —> 53 kDo

— e s  —> 35kDa

GAPDH S . 36 kDa
C. L MAET 3 4 TR (R E KT

mRNAMIRTFRIE A

HEARNERIBKF

163 IR 2 54 ST L (F=100.142, P<0.001) ; BMSC 21
i) caspase—1 3¢ 35 Ht B I T IFN-vy 41 (P<0.001) . NLRP3
A GSDMD K (& A7 341 25 R RS E R L. ik
45 JL W (] 422 2L 1% 352 19 hBMSC 20 g REAS 4 1 TFN—v 5 5 10
KGN AL T K 2B o

P<0.05
360 P<0.05
1 Y
270
- ]
S 180
£ |
£
= 904
0 1y
T
SR

E3 &ZHKGN Rl — B2k F

F 2 CYP19A1#1FSHR B mRNA Rk K F

AR NC#H IFN-y4H  BMSC#  F{i Pl
CYPI9AI 1.00+0.12* 3.92+0.91 120+0.14° 27.724  0.001
FSHR 1.07 £ 048 4.13+0.39 0.84+0.62° 39.848 <0.001

1 sa, 5 IFN—y 2 [ 42, P<0.05

P<0.05
1
25+ P<0.05
(ot
Soe = NCc4
B3 [FN—y41
154 B BMSC4H
.05
Toe P<0.0.
P<0.05 P>0.05
5= 1  —
021 =
NLRP3 CASP1 IL1B
B. £ ML T3 553 T AU mRN AR e ik /K
P<0.05
P<0.05
1.6+ P>005 P>0.05
: = NCAH
1.24 T B3 [FN—y4H
Bl BMSCZH
0.8 |+ s
0.4+
0.0 I
NLRP3 CASP1 GSDMD

D. SRR SCH AR R IB K

4 FEKGNHMMETHER
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POT WY U N R AL Z | I AR R R HBAF T
H R AR B AR AR POT s PR & S AL
wANBIEG, A B e e — BB AL (H H AT T
AR ORI BE IR OrE . TAIRAEA A
TS FN 22 (] 73 AL T RE , 53000 9 48 i A1 - AT 4
FEV T MBS LA D RE Y, D HHAT I 52 B0 5L
AR B PN S A T 1R 8 1 T A I A R AT B
MSCs & —Fiof I8 T iR i 1) 2 68 T 4010, h 7
HA Z w34 S I8 M 18 52 55 2 07 T Y 2
e, ) 1z N T A A SUE S A Wi k) Dy T
AORIESE Fp, BMSCs S22k I8 T B Y — i 7] 58
T4 . A WF5EF I, BMSCs RERS AT 218 & by v ik
4 51 SR 51, BMSCs B4 A8 ] 467 1% POF /)N FL 3h
I JE) 30 25 L 00 2% A L VR SR BT A MR
(anti-Miillerian hormone , AMH ) 7K F T+ 5 BPifn 5 &
Thn e RSB, BT 18] 58 57+ 4 e A i 25 1)
FEJFC 20 AT L a9 Y T Al B AR M 1T 6 B 4
2(T helper 1 cell/T helper 2 cell, Th1/Th2) 5 4bA= K
F - B (transforming growth factor— 3, TGF- ) Fl
TFN—y S5 2 L A 7~ FE 31 K 19 98 3% 0 40 D ) 280 ke
S A PETE POL/N BLAY B BE I RE" . OC T BB [A] 72
JE T AR T S M POT A S MIFF 78 8T A WL SCRikT
i, AW SE 5 7EBFSE hBMSC XF IFN-+y 5 & ) KGN
M S B SR AR R

TFN—y Je— Foft 5 B2 A G 28 107 2 R 8 4 M 9
BAT P UL 3 e o R AE AR 5, s A
N7 25 P 200 ML LA B e B R I A5 A UV TS I IR
WFFE WL, POLRE L IFN—y K- Thi o A BESE
SR WA S QS F7 A B S W0RL 40 1, TFN- fiE
% 1 I8 Fas, M0 175 -5 B0 85 ORL A0 M & A= 96 1200,
A 5T A0 TFN—y 75 5 19 S5 000 20 i & A= f 2 45
O3, ST A POLIR SN IR AY | 7 200 i 184 571 4
T2 NI DI RE (JRAE KA 55 D7 TH RERE AU S i 1% PO
HORRLA A ARAS ol T A PO BRI A
W, RZ 6T A B et , M AL
£ PO FE 5 1A N A (] ZH 4UFN 2 B 2 1) 1 AH B4R
FH VAR ASEADL 92 240 JE R0 40 L PR 7 D9 558 ) 78 f 2
TR P A O 1A AR — 58 1Y SR BR A, Jim 25 22
2030 5 Bl S L K PR ¢ B o b DA
T ) 78 0T T A MLAE S et PO AR N () SEBRIE L

R SC W58 & B0, BMSCs AT A3 2o 48 53 41 21
A A S O AR R B SR P 2 W ) fE S

16 52 32 45110 B0 S I BE A Z5 #9RY, hBMSC 1] i75 S5
U BT 36 % B ORI B R R 0 ) S B T B, 1 T B
JIE 240 it 00 SR 400 6 ) DNA S 41, 300 Ak 9 e e
L URE A AR T, A 20 B B 23 O L P 4
B =i /= S T v - B ) S NG = 8 e 1 i
T 20 45 14 55 3% 5L (human bone mesenchymal stem
cells—conditioned medium , hABMSC—CM ) 14 4} 5% 55 &
T JES 2 M SR 40 S R B R A0 0 S 6 R
hBMSC—CM A DA7 508 5 1% M35 I ek 55 3%
U YL S RN IR A1 6 1% 16 5, ok 3 B R 41 M Y T
822 Khanmohammadi N 2524 % ¥ {i FH hBMSCs
() A6 F 15 97 RE Mk 45 W 5 hBMSCs ELA L HIIGY 7 4%
IR, Liu JB 2520 BMSCs £ BB # Wk i: AMLI7 15 &
POF /INERL, & B0 37 161 910 55406 5T 1) 1t A5 ) 1614 3 0 B
FE A0 03T F% , 156 B hBMSCs 18 155 5% 70 Wb s 42 43 WA AH
K240 B A1 -l 5 B S (0] T AR 12 i 2H U SR R
IR =

ARG 25 BE S - hBMSC RE % 76 41 i 4 5 . 4
T= 43I T AE 40 AR T T ROk 4 A 1E R
IFN-vy 75 5 1 KGN 41 i G e 5 45 . 400 it 14 51 45 A
528, BMSC 2 5 IFN—y ZH AR LY, & A s i 15
(1) KGN 4f i i) 384 8 %45 21 [7 7, 156 B hBMSC X} &
A B RE 105 B9 KGN 41 i (%) 388 58 A7 76 18 B A
BMSC 41 # 7= & /& W BE /N T IFN—-vy 41, #2878
hBMSC X} T KGN 4 fs A 18 T-/E H . hBMSC fig
% { G0 58 84 405 9 KGN 41 Jif 43 1 14 B, 2K SF- TH 85
CYP19A1 mRNA } FSHR mRNA 1 %3k 7K - [ 7%
UiH hBMSC A& 2 /E HIFE KGN 4 i 7 53 Wb D fig
WA LA iR B, Al s R e N, 5
IFN-v 641 ., BMSC #H LDH 7K°F , NLRP3 mRNA %
IK7KSEFT CASPL ) mRNA K 35 H #6357k R, i
W] hBMSC R % (i H0.92 451 473 1Y KGIN 248 it £5 123 % 1
O YRR R, NLRP3 44E/IMA 41 %% . GSDMD
B A RIS I 20 LB TR AR A AR R B B S
TR , A 52 b % 3 NLRP3 #1 GSDMD 2 [
R TG E S, BT AR hBMSC B 267 1R
JH 32 S 7E 20 M £ T 1 o 25 B B (HD NLRP3 2 4% Fh
caspase Z % B 51 #E4T mRNA A 5 R BB Be) &
FERONE , AR 40 B AR T TS B B

ZE LR, ARBESTUER T hBMSC X IFN-v i 5
(1 KGN 4t Jf0 G2 4 45 A 16 52 440 RO 346 20 490 1) 4 L 9
T- B 5 W T RE AN A0 i AL T VR, AT
VB T R 7 0 T A0 M AR RS RE X S 1 POIT
| —E B EIRITEN.



— 1530 —

FRERAFFIR 2025 F£5 50 &% 11 8 (Journal of Chongqing Medical University 2025.Vol.50 No.11 )

2 £ X M

[1] AR ES ARy S 2225 20 . FLR PR I REAS 2 e
PRIZIT % Zx UL (2023 B[] AR I BE A, 2023,58(10) : 721 -
728.

Menopause Group, Society of Obstetrics and Gynecology , Chinese Medi-
cal Association. Consensus of clinical diagnosis and treatment of prema-
ture ovarian insufficiency (2023)[J]. Chin J Obstet Gynecol, 2023, 58
(10):721-728.

[2] Gao HN,Gao LY, Wang WJ. Advances in the cellular immunologi-
cal pathogenesis and related treatment of primary ovarian insufficiency
[J]. Am J Reprod Immunol,2022,88(5) :e13622.

[3] Szeliga A, Calik—Ksepka A, Maciejewska—Jeske M, et al. Autoim-
mune diseases in patients with premature ovarian insufficiency—our cur-
rent state of knowledge[J]. Int J Mol Sci,2021,22(5) :2594.

[4] Kirshenbaum M, Orvieto R. Premature ovarian insufficiency (POI)
and autoimmunity—an update appraisal[J]. ] Assist Reprod Genet,2019,
36(11):2207-2215.

[5] Hill JA, Welch WR, Faris HM, et al. Induction of class II major
histocompatibility complex antigen expression in human granulosa cells
by interferon gamma: a potential mechanism contributing to autoimmune
ovarian failure[J]. Am J Obstet Gynecol, 1990, 162(2):534-540.

[6] Forte D, Garcia—Fernandez M, Sanchez—Aguilera A, et al. Bone
marrow mesenchymal stem cells support acute myeloid leukemia bioen-
ergetics and enhance antioxidant defense and escape from chemotherapy
[J]. Cell Metah,2020,32(5) :829-843.

[7]1 NaJ, Kim GJ. Recent trends in stem cell therapy for premature
ovarian insufficiency and its therapeutic potential : a review|[J]. J Ovarian
Res,2020,13(1):74.

(8] ATERAE ATEEA], E 50, A5 . R 5T BT A0 RS AR 18 R ALY
JIT B 51 55 45 A 2 5 F 52 (00 AR LA 7 B L 2010, 19 (6) -
410-414.

Fu XF, He YL, Wang XF, et al. In vivo effects of bone marrow derived
mesenchymal stem cells transplantation on ovarian recovery from
chemotherapy—induced damagelJ]. Prog Obstet Gynecol, 2010, 19(6) :
410-414.

[91 Alam MH, Miyano T. Interaction between growing oocytes and
granulosa cells in vitro[J]. Reprod Med Biol ,2019,19(1) :13-23.

[10] Sharif K, Watad A, Bridgewood C, et al. Insights into the autoim-
mune aspect of premature ovarian insufficiency[J]. Best Pract Res Clin
Endocrinol Metah,2019,33(6):101323.

[11] Ross CL, Ang DC, Almeida—Porada G. Targeting mesenchymal
stromal cells/pericytes(MSCs) with pulsed electromagnetic field(PEMF)
has the potential to treat theumatoid arthritis[J]. Front Immunol, 2019,
10:266.

[12]  Zhao L, Chen SQ, Yang PX, et al. The role of mesenchymal stem
cells in hematopoietic stem cell transplantation: prevention and treat-
ment of graft—versus—host disease[J]. Stem Cell Res Ther,2019,10(1 ):
182.

[13] Chen YD,Yu Q,Hu YF,et al. Current research and use of mesen-

chymal stem cells in the therapy of autoimmune diseases|J]. Curr Stem

Cell Res Ther,2019,14(7) :579-582.
[14] El-Derany MO, Said RS, El-Demerdash E. Bone marrow—derived
mesenchymal stem cells reverse radiotherapy-induced premature ovar-
ian failure : emphasis on signal integration of TGF-{, wnt/f —catenin
and hippo pathways[J]. Stem Cell Rev Rep,2021,17(4):1429-1445.
[15] Lu XY, Cui JJ, Cui LL, 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 micelJ].
Stem Cell Res Ther,2019,10(1):214.
[16] Yin N, Zhao W, Luo QQ, et al. Restoring ovarian function with
human placenta—derived mesenchymal stem cells in autoimmune-
induced premature ovarian failure mice mediated by Treg cells and asso-
ciated cytokines[J]. Reprod Sci,2018,25(7):1073-1082.
[17] Han JS,Wu MW, Liu ZW. Dysregulation in IFN-vy signaling and
response: the barricade to tumor immunotherapy[J]. Front Immunol,
2023,14:1190333.
[18] Stringer JM, Alesi LR, Winship AL, et al. Beyond apoptosis: evi-
dence of other regulated cell death pathways in the ovary throughout de-
velopment and life[J]. Hum Reprod Update,2023,29(4) :434-456.
[19] Chesnokov MS, Mamedova AR, Zhivotovsky B, et al. A matter of
new life and cell death: programmed cell death in the mammalian ovary
[J]. J Biomed Sci,2024,31(1):31.
[20] Tork S, Sharifi ZN, Movassaghi S, et al. Evaluation of the effects
of human bone marrow mesenchymal stem cells conditioned medium on
growth and maturation of mouse ovarian follicle after vitrification[J].
Cells Tissues Organs,2022,211(5):565-576.
[21] Abdullah Alqahtani N, Chandramoorthy HC, Shaik S, et al. Bone
marrow mesenchymal stromal cells (BMMSCs) augment osteointegration
of dental implants in type 1 diabetic rabbits: an X-ray micro—computed
tomographic evaluation[J]. Medicina(Kaunas),2020,56(4):148.
[22] Jafarzadeh H, Nazarian H, Ghaffari Novin M, et al. Improvement
of oocyte in vitro maturation from mice with polyeystic ovary syndrome
by human mesenchymal stromal cell-conditioned media[J]. J Cell Bio-
chem,2018,119(12):10365-10375.
[23] Amini MA, Karimi J, Khodadadi I, et al. Overexpression of
ROMO1 and OMAL1 are potentially biomarkers and predict unfavorable
prognosis in gastric cancer|J]. J Gastrointest Cancer,2020,51 (3):939-
946.
[24] Khanmohammadi N, Sameni HR, Mohammadi M, et al. Effect of
transplantation of bone marrow stromal cell- conditioned medium on
ovarian function, morphology and cell death in cyclophosphamide—
treated rats[J]. Cell J,2018,20(1):10-18.
[25] Liu JB,Zhang HY,Zhang Y, et al. Homing and restorative effects
of bone marrow—derived mesenchymal stem cells on cisplatin injured
ovaries in rats[]]. Mol Cells,2014,37(12) :865-872.

(W75 :2024-08-04; &[] : 2024-12-03 ; 3¢ A : 2024-12-16)

(wAE% 4 A—F)

AL AR
E &, LM%, PRE,FFA LT 05 L IFN-y 3§09
97 SR 2w R S S ARG 69 A L)) R B AL K 4R ,2025,50(11)
1525-1530.



