e A kK 2025 FE 2 A5 44 B3 2 © 999 e

S EHE 1005-0957 (2025) 02-0229-10 - L% -
B T181d Hippo/YAP 1B & AT DI E R =/ R ONE Th e

VEIRIR T I WIS R OKRE Y, XIS C, 5RO 5 7 AR S, KRR, SRb i ¢
(1. EAZE AR AR B, L 200001 ;2. Al Koz R A i@ 55— N R EEBE, L 200080;3. E i EL
EAELR U, i 200030)

(#HE] Br RS SRS S 100 552 (premature ovarian failure, POF)/MNRINEIIAES
T Hippo/YAP S@HE I FHLE]. 53k K 45 L C5TBL/6 MEME/NBRBEHLY At 4L (wild type, WT). BPEEH
2 (POF) FIHL &R 4H (electroacupuncture, EA), B2 15 Ko FIF & e mrpE A R Ih 5, BEA 4k B TT 70
XA e = BN = BAAZ S AT AT, AR AR AP Z1 (hematoxylin—eosin, HE) Zeth Ml 52 /N i UF S5 B TE A,
F B Fagett Masson) W2/ R I SLLFAEAL, FIFERRE R G400 (Fi1ipin) Rl /) Bl B SR L[] e ; SR e K s 92 1R B
% (enzyme-linked immunosorbent assay, ELISA) A&l 5 5 BRIE B E (follicle—stimulating hormone,
FSH) . i ¥ K& & (anti-Millerian hormone, AMH) . M — ¥ 2% (estradiol, E.) . Hil =8 (triglyceride,
TG) « MJH[EEE (total cholesterol, TC). m#%E g H (high—density lipoprotein, HDL) FI& % /& g & A
(low-density lipoprotein, LDL) [{7K~F; fd FH 42 ¢ Ao 4L tubmac /s B B S 0K 40 Y (granulosa cells, GCs)
UYL %) 3 & % K (follicle-stimulating hormone receptor, FSHR) . 3% % 4H M A% $i i (proliferating
cell nuclear antigen, PCNA) FIBESEAREY) Ki6T 17K ; FHW 5L 5 5 & SE ¢ % 78 B R A B s XU N (reverse
transcription quantitative real—time polymerase chain reaction, RT—qPCR)#:ll Hippo/YAP i B JE K YAP.
TEADL. TAZMST1. 3458 HH SCHE DR PONA ¥ T2 AH G SE K] BAXL BCL2 ) mRNA K% ; FH Western blot A&l Hippo/YAP
i E%E H p-YAP. YAP. TEADL. TAZ. MST1 KT HIKEH BAX. BCL2 MRiL. 53R 5 POF Z1ELEK, EA 4111
J O L BRI AR, BRI 22, O ST AE AL g/, O LI i i BRI EA 2 UG PRI K1 S5 IR AR
IRV UG, FSH 3K (B3 B AIK (P<<0. 05), AMH 1 B, 337K P 235 7 (P<0.05), TG #1 TC 235 T ¢
(P<0.05), HDL &3 EFt (P<0.05), LDL 3% R[4 (P<<0.05) ;EA 2T 7i)i5 FSHR. PCNA. Ki67 FiA¥) -iff; EA 41
FHUGEHEE 1 Hippo/YAP 18E%, {23 T GCs HIMGFE 540 GCs U T-. 4538 AT AT Aeill 15 Hippo/YAP 1%
MM B T R EL A ThRE, LB Hippo/YAP JEEREHE T GCs IS 5T T-/K .

[XH21R] 4t SNEL R  Hippo/YAP Gl B $E5H ; T2 /N B

[FEIHHES] R2-03  [XHFRERE] A
DOI:10. 13460/ j. issn. 1005-0957. 2024. 13. 3001
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[Abstract] Objective To observe the molecular mechanism of electroacupuncture (EA) in improving ovarian
function and regulating the Hippo/YAP pathway in mice with premature ovarian failure (POF) induced by high fat and
high sugar. Method Forty-five female C57BL/6 mice were randomized into a control group (wild type, WT), a
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POF group, and an EA group, with 15 mice in each group. After the successful modeling with a high-fat and high-sugar
diet, the EA group received EA at Guanyuan (CV4) and bilateral Zusanli (ST36) and Sanyinjiao (SP6) points.
hematoxylin-eosin (HE) staining was adopted to observe ovarian pathological changes, Masson staining was used to
observe ovarian fibrosis, and filipin staining was employed to detect ovarian total cholesterol in the mice. The
enzyme-linked immunosorbent assay (ELISA) was used to determine the levels of serum follicle-stimulating hormone
(FSH), anti-Miillerian hormone (AMH), estradiol (E,), triglyceride (TG), total cholesterol (TC), high-density
lipoprotein (HDL), and low-density lipoprotein (LDL). Immunofluorescence staining was used to label the expression
of follicle-stimulating hormone receptor (FSHR), proliferating cell nuclear antigen (PCNA), and proliferation marker
ki67 in the mice’s ovarian granulosa cells (GCs). The reverse transcription quantitative real-time polymerase chain
reaction (RT-qPCR) was adopted to detect the mRNA expression of Hippo/YAP pathway genes YAP, TEAD1, TAZ, and
MST1, proliferation-related gene PCNA, and apoptosis-related genes BAX and BCL2. Western blot was used
to measure the expression of Hippo/YAP pathway proteins p-YAP, YAP, TEAD1, TAZ, and MST1 and apoptosis-related
proteins BAX and BCL2. Result Compared to the POF group, the EA group had less follicular atresia, more mature
follicles, reduced ovarian fibrosis, and a lower ovarian TC level after the intervention. After the intervention, the
EA group showed improvement in sex hormone and lipid metabolism levels: the FSH level dropped significantly
(P<<0.05), and the AMH and E, levels increased significantly (P<<0.05); the levels of TG and TC decreased markedly
(P<<0.05), the HDL level increased significantly (P<<0.05), and the LDL level dropped markedly (P<<0.05). In the
EA group, the expression of FSHR, PCNA, and ki67 was up-regulated after the intervention. EA intervention activated
the HIPPO/YAP pathway, promoting the proliferation of GCs and inhibiting the apoptosis of GCs. Conclusion
EA may improve ovarian function by regulating the Hippo/YAP way, and EA can promote the proliferation and
suppress the apoptosis of GCs via the Hippo/YAP pathway.

[Key words] Electroacupuncture; Premature ovarian failure; Hippo/YAP pathway; Proliferation; Apoptosis; Mice

YN 8 B2 (premature ovarian failure, POF) /&
e L MEAEEHFEMIEE] 40 & 2 71 i T &R i R 5 2000
3P4 G VR AR BRCRE 3 T R A O S T e g, 5l R 1
IR ER KPS MEBCER K T B, RIUNIAZ A,
TR — R A HE 44 BREIR 1 — R RHE R, )
B W A L AR B A AL B N . BRI VRS 5 AR T
o Bz WbrE N A BE &R 4 A, (]
B &= b4 I m U BE IR i &R (follicles
stimulating hormone, FSH) 7K FE¥KT 25 1U/1",
TRAT I A 7R POF IR 22 1E 20 2 2 [ (1) 2t vk
10 000 &A1 NA, 30 % Z R i) Lot
1000 &t 1 NKOW, 7E 40 5 2 F kg
100 4 Lt 1 AR

BFRAE N B 6T 7 X, B 2 A LA
R B /D B RE S, TEIR PRI TT 0P S R h G H BN
R HIT R B RIBIT HE 0 92 R I
(estradiol, E.) 7KV, FEAK FSH 5 3 4k 4 il &%

(luteinizing hormone, LH), o3 FE 4428 HREAR, Pk
YU HLH R TR, BEUIRA R R, HALH 55 &
W B - - 5P 550 (hypothalamus—pituitary-
ovarian axis, HPOA) \ fHZ—5 % — P 4330 ) o 4881 15
XA BB R k1,

Hippo 3 S FL T I 80N R -1 s W [ s DX 1
Yes fHox 8 H (yes—associated protein, YAP) flEA
PDZ 45 & F: 7 (0 B s 3L OS] (transcriptional
coactivator with PDZ-binding motif, TAZ) E.f51H
B E A AR I R R 28 AR AR A e wT B
Hrfe™; O LRI (granulosa cells, GCs)fEGH &
O O S At 0 B W PR SRR RO 85, A2 4
WA E R R IERE SCEAE A AT Hippo il
SRR AN B W SR S AR T A s
FLERRIT R IR mpA 3 10 POF /N R, W8 %2 H 06 /)N B B
HIpe 5 IBARHIK 2w, #8 5 H#% Hippo/YAP
BT RE T AL



A R 4 2025 4F 2 A5 44 55 2 #

1 MRERE
1.1 LRI

45 J C57BL/6 WEME /NG, A BT (1812) g, 1 Lifg
KRR BT — N R3S
DAL, SHWIVFATIE S A SYXK (U7) 2019-0028, St & 1
912 h /12 h 5, R (60410) %, /)N B R4 1]
F% 1. S0 77 S i B ASE R R A B bt e it
H— NREEFEsh e 323 51 2 ik itk (2020AW126)
1.2 FERFISE

p-YAP #i{k (AF3328) . YAP Hifk (AF6328) . TEAD1
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A) ;HyperPure RNA Isolation Kit(TQ301-01) .
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(1) PCR P& 4, Hhdh 10 uL 2x S6 Universal
SYBR qPCR VR, 0.4 uL Ri514,0.4 uL 5514,
7.2 uL ddH0, F1 2 uL $#RHUH) RNA. 3% s K H
QuantStudio 6 Flex SZI %)t PCR R4, B 4G7E 95 C
TFAEE 30 s, SRJEAE 95 C RALHE 10 s, 1B K AT
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PCNA [R5 /2 FH A 00 4 B8 200 Je 1) 5 30 7 A
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TEADI mRNA FRik7KF- 8 FF{K (P<0. 05), TAZ mRNA
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% (P<0.05) . 5 WT /NELHLER, POF /N BROF S8 T2 i i3k
HEPK BAX mRNA ik 7K F BB % (P<<0.05), T304
FLH BCL2 mRNA Rk /KPR Z B (P<0. 05) ; 5 POF
/INBRELASE, EA /N BROOFSLIR T2 (2 3E 36 K] BAX mRNA ik 7K
P I3 FEAIC (P<<0. 05), T4 2 K] BCL2 mRNA ik

KEEER L (P<0.05) . LK 9.
FSHR DAPI

MERGE

WT

EA

* 235

KI67

DAPI MERGE

B 7 3H/VE Ki67 BEERIEKTFEELE (X400)

PCNA DAPI MERGE

OF---

& 6 3H/\ER FSHR FRIX7KFELE (X 400)
& 8 3 %4H/\iR PCNA 25 B FIAKFELE (X 400)
2.0 1 2.0 2.0+ 2
" o b
#® 1.5- W 151 2) J 1.5
< < g
Z 1.0 =z 1.0 < 1.0 10
[+4 14 1) 4
€ £ £
5 0.5 2) 2 0.5 8 0.5
= = F
0.0- 0.0 r 0.0 -
WT POF EA WT POF EA WT POF EA
1.5 2) 2.0 5+ 2.0
L u 2) gl
EJEJ“ ® 1.5 nllgl 47 v = 1.5+ 2)
# 1.0 =" # #
: % 5 :
E Z 1.0+ E < 1.0+
z = Z 2- F
% 0.5 : £ £ 1)
N 0.5 9N 0.51
3 1) - 1 3 1 rl 2 g
. [1
0.0 T - T 0.0 T - 0 T T 0.0-
WT POF EA WT POF EA WT POF EA WT POF EA

VE: 5 WT beE: P P<0. 05; 5 POF LL# 2 P<0. 05.
9 348/ FAPPEE MST1, YAP, TEAD1, TAZ, PCNA, BAX F1 BCL2 mRNA FRiX7KFELLEE (n=6)

2.10 3 4H/NERIPE p-YAP, YAP, TEAD1, TAZ, MST1,
BAX 1 BCL2 T HFIAKFLLE

5 WT HL#L, POF R p-YAP (P<<0. 05) & [ % ik i
E W% YAP(P<<0.05) 8 [ K ik & 3 B ik, TEADL
(P<0. 05) F HFRIE B & K, TAZ (P<0.05) A KA

I35 FEAIK, MSTL (P<<0.05) EARIL B ER £ ;5 POF
b8, EA B L p-YAP(P<<0.05) B A XL T E K
X, YAP (P<<0. 05) 5 FASRIA R £, TEAD1 (P<<0. 05)
EBEARBREWML, TAZ(P<0.05) & A XL B EH
%, MST1 (P<<0. 05) T HRIEFFL. Western blot Z5%



* 236 -

KBAT A RFE N R AR IA M E N R AT 52, 5 W
b %5, POF BF 81 BAX(2<<0.05) & [ £ ik & & 1
%, BCL2 (P<0. 05) fE H R IA B E K ; 5 POF LL4%, EA

il e TS

YAP | - . | T0KDa
o E— P
WT POF EA
2.0+ 1.0
0.8
- IRER n B
i ¥
B i 0.6+
a0 y 8
o 0.4+
g i
0.5+
z £ 021
0.0- 0.0-
WT POF EA
1.5+
2) 1.5+
W LY
# 1.0
i ¥ 101
R ®
m = 2)
o 1) g
p&m 0.5 B 0s-
= @
=
0.0- 0.0-
WT POF EA WT POF EA

Shanghai J Acu-mox, Feb 2025, Vol 44, No 2

P EL BAX (P<0. 05) & 1 Fik B 2 [£1K, BCL2 (P<<0. 05)
EARBRERZ ., ERK 10,

o =]
soe [ W] 2skoa
] g

WT POF EA
1.57 5
2) m
X
% 1.0
=
1) il
i L
S 0.5-
s
w
[
0.0-
WT POF EA WT POF EA
1.5 1
2.0
I
?ﬁ 1.0 ;é 1.5{ = 2
b=l
= E 1.0
@ = 1)
B 0.5 Wi
x N 0.5-
g 2) § -
0.0- 0.0-
WT POF EA WT POF EA

VE: 5 WT EbE Y P<0. 05; 5 POF LL#; ¥ P<0. 05.
10 3 4A/NFRDPE p-YAP., YAP. TEAD1. TAZ. MST1. BAX FA BCL2 FEHFILKFELLE (n=3)

3 g

YN 5L FLE (POF) B R AR JE AN 8 i 4E, W RES
WAL . BEERZ . AT, FREEREEIEIER A
Ko HHIHE WK POF 697 FBRAFEMER &7 E
(hormone replacement therapy, HRT). JRZGUPHIZH
M AMET A AR (in-vitro activation, IVA) FIF-4H
L7 V%, AR I ey kAR A FLR IR 5 AN 58 38 10 U7 1,
H HRT il R f H WR YT B, (H EIESCER VG T A
FOAH P ()38 SLUE5 55 ik, FUE s | e e 28
IS B J5 DRI B HE AR ANE S8 A HRT a7, ALK
JAAE R v R 3T B L R LRSI 1) K AR L TVA
FORUER (1) D A7 A3 AN E P HAZ B AR 18 AH
SRR O BESH M 5T BN BTG a8, 7E 8 UAH O IVA IR IRIAIT
WL, VA BORBEMEARBIIRAE 1. 25%2] 60%4
SN YU T R T AT 4 S R S E AT
N RIEA 2, BT AR R R 2 A RR

RN, AR, WA B4 T E

AHUREIEFIBAT, )2, B U 3 W] S50 5L L3,

R M2 RITRMIE LT TR Z AL, B
*has o s B E AR . BURIETER B, BRI T
PG 5 2R — AN xR % B D 1% 3
G PR v 0 AL, 3 T R B G B - P b X 2% 2R
45, WNIPRE OW I IEF LR . =BIZERZE 20, [
PRI BT B =M, B BAT. ANERER. 2
=H, BZ AR, GUGEH M TE TR Z AL,
L HILARNT B AL, BAT AT AR
Dk BB Is L ThBEIEH, MM e, BRs AT IR,

N E AR IAEAT TR, B2 = RSO 1R o AR
PER SNSRI H S LR AL e 7T, 1852 O AL B 3
% OEH IR R, £ RIGIT POF [ Rk
85% HLAN RS Wb, A 108 A A s i A g B
HAMRRMERPAE AW 50 S0 45 R W s st O
To- e = E-=R0) I R PR 21 POF H
A ST, BEHRIT G, POF /N BRI K I 2



A R 4 2025 4F 2 A5 44 55 2 #

PR, A OR IR LU A1) 2 sl >, A BRI L3 %2

W E MR A TE AT IR IR, AR DL
Fhox R 7SR R R AR 2R, b DA i R A R S
SN T R R 215 R O B IR i 4R
POIRZS, BRI 48464 (LPO) « 75 % (MDA) - B4 &5
TR A RS S BT &, TS B
A ER . IR =BRSSO
TR R T BOK S A I 5 T, I B =
R 7K T B, 5 S 28 RI 4R DNA (mtDNA) #7455 71 5 B %
DNA I 4 A0 BF BEGT R T2 s [R bed A3: VF 22 FE Rt 7T
R, HLETVRYT O S5 B R IR TT BOR, e
PI3K/AKT/mTOR 55 i % (1) 52 v] RE /28 55 /N B POF
FIMLE] 2 — ", BEA 2EME] POF /N B 90 S A2 A S L
Fe' AR E . I8 il AR P I 1) 508 vl R 2 BB YT I
TEENLH 2 —", W] esg P SLTh Ak, A POF 52T
AR AL o AHT U R U R R B S /N B POF
BEAL, /N RUIRARH AP R A 578, GCs Bbi g s & 7
R L, {ELAE L O — BT B S, /N BRRE A
RE AR K R A B, RITE/NR R GSs 4l
FE BT VAT IS, 2 v B R B T BE A
PR i B R BH [ B 512 ROS BA K G B B £ 4
MDA S54= i3 m, [] i) 6 v S AL M) B A L i S AL
fily S5 33— 20 S ECA AR 5, 1 FET R T W SR AR T
Xk,

1£ POF 1, 5P S5 A BT Re AN A B e 7752 21 P S 5P
YL Th Y RS BREIE (05 55 o 0N 4T i R B 400 i 2
YIRS 4 o TOUR 20 72 BR Y BE AL, S AT R
AR, GCs 113 B R T2 S V6 PR B 11 S BT L
R 5| G L Ty R R A R O A B AR AL, GX 3R B R 3
L 200 110 18 5 1T DA% ROz B 1 B SR A R R T R R
FLBEYIH Hippo % 1% O ARG B ER . MST1/2
A LATS1/2, PALRCRURRUN 28« 5540 I0G 7 YAP I
TAZ™" s Hippo I (111X LA O i 4345 1) 35 15 B 441 ff 38
V. TEIG BB, TR RRE =, 280
KA, Hippo 8 B 75 R AR Ui K B 1 GC 19 5E
A e A/EH ; YAP, TEAD A1 TAZ 7K~V T BL A
MST1 A1 LATS1/2 /KP4 ml 20t oy S8Rk 8 . H
T 4 A ¢ T fAHR4% Hippo/YAP 3B ERVAYTT POF AT
T, WA 7T R BUET Lne826 A~ # Hippo i B8 45
/I 5T 200 AW A A R YR 9 R I P A 473 P — AN T R
B o AR FErh, BT 10 POF /B, FSHR 76 M0k

e 237 -

Y11 ) SR IA G B, FSHR S GCs 7R 5 URiE D) BE RIS
P 7 TH 4% B AR (9 OB 70, X R F T R
UL M 50 T N S T R A M  ARHE S R B
TEXGFE bR EH) Ki67, PONA FIE T-hREA) BAX. BCL2 7
TG, RT-gPCR. Western blot SEZIGIAIFBHAF B
BT RERET GCs HEHRE I 5P TR, g T
MR RN GCs 45147, AT B2 i BV R TE P o 9 T 4R
e I e = R N | Wl N T s T
F RT-gPCR. Western blot SZIGASM T Hippo JBEE K
EREEI, R IAE BT TN RE A% Hippo MK
By ¥ o R, YT Hippo I8 B2 FL B 2403t U 51 3 BE K
S U U 2 R S R Y A R T E B
ZE L FTid, BT BEIEL A Hippo/YAP % M
T sE 7 9P S Th 6 LB Hippo/YAP JH# ek T
GCs MMI4TH S PUIHT-Re 7, D R A —Ph e 4
FIVRTT POF AR AL 7 R ES I . (HASRIG
AR Z AL, ASES %A R R A Bk AT 48 K P
JE TR BRAIE, BT A i/ [R5 M S, A B B e i
1 Hippo 18 B FIALHI AN M, w5 ZE— 2D s AL

SE 30k

[1] THE ESHRE GUIDELINE GROUP ON POI, L WEB-
BER, M DAVIES, et al. ESHRE Guideline: man-
agement of women with premature ovarian insuff-
iciency[J]. Hum Reprod, 2016 (5) :926-937.

[2] COULAM C B, ADAMSON S C, ANNEGERS J F. Inci-
dence of premature ovarian failure[J]. Obstet Gynecol,
1986 (4) :604-606.

[3] MARYAM G, ELHAM G, YALDA J, et al. Premature
ovarian failure and tissue engineering[J]. J Cell Physiol,
2020 (5) :4217-4226.

(4] SKEEER, 107404, =T, 55, 0 5 4 00 LR R AR AL
i S v v B R T BE R [J]. S PR RO
2022(12) : 79-82.

(6] g8, RN, XIVLTE, 5. 123G )7 B RE IR 2 o 5L
HEE[J]. B AR, 2022 (11) :2452-2456.

(6] HHE, BChE, FOLT, & FHRRIEA G 50 B e
Fy <2 AR W F 3k e (). BR 53R, 2023 (11) 12339~
2346.

[7] MOYAIM, HALDER G. Hippo-YAP/TAZ signalling in

organ regeneration and regenerative medicine[J]. Nat Rev



* 238

(8]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

Mol Cell Biol, 2019 (4) :211-226.

MARUO T, LAOAG-FERNANDEZ J B, TAKEKIDA S,
et al. Regulation of granulosa cell proliferation and
apoptosis during follicular development[J]. Gynecol
Endocrinol, 1999 (6) : 410-419.

HAN S, ZHAO X, ZHANG Y, et al. MiR-34a-5p promo-
tes autophagy and apoptosis of ovarian granulosa cells
via the Hippo-YAP signaling pathway by targeting LEF1
in chicken[J]. Poult Sci, 2023 (2) : 102374.

LI Z, ZHANG M, ZHENG J, et al. Human umbilical
cord mesenchymal stem cell-derived exosomes improve
ovarian function and proliferation of premature ovarian
insufficiency by regulating the hippo signaling path-
way[J]. Front Endocrinol (Lausanne), 2021(12):
711902.

LIU T, JING F, HUANG P, et al. Thymopentin alleviates
premature ovarian failure in mice by activating
YY2/Lin28A and inhibiting the expression of let-7
family microRNAs[J]. Cell Prolif, 2021 (8) : e13089.
GENG Z, LIU P, YUAN L, et al. Electroacupuncture
attenuates ac4C modification of P16 mRNA in the
ovarian granulosa cells of a mouse model premature

ovarian failure [J]. Acupunct Med, 2023 (1) : 27-37.
LIN J, LI XL, SONG H, et al. A general description for

Chinese medicine in treating premature ovarian failure[J].

Chin J Integr Med, 2017 (2) :91-97.

WANG W, TODOROV P, ISACHENKO E, et al. In vitro
activation of cryopreserved ovarian tissue: a single-
arm meta-analysis and systematic review[J]. Eur J Obstet
Gynecol Reprod Biol, 2021 :258-264.

LIUM, QIU Y, XUE Z, et al. Small extracellular vesicles
derived from embryonic stem cells restore ovarian
function of premature ovarian failure through PI3K/AKT
signaling pathway[J]. Stem Cell Res Ther, 2020 (1) :3.
TREL, TREESE, RS, & WA OCTT O B AR AR IR
BB AL M B A — AL R A R RS [T, o
[l If5 AR E S, 2005 (31) :147-149.

F#, LEE, R0, 5 AR =B SRony O AR
HEPE DK BRI S NOL SOD MDA &5 S50 [ J]. HHBE 24 444K,
2009 (6) :90-91.

FE, KNS, ZEUKE, 55 B RARSGITIRIG T O B R IT

[19]

[20]

[21]

Shanghai J Acu-mox, Feb 2025, Vol 44, No 2
R MR Meta 23 #7 [J]. L i b R 25 0% &5,
2022(1) : 19-27.
ZHU X, LIU J, PAN H, et al. Thymopentin treatment
of murine premature ovarian failure via attenuation of
immune cell activity and promotion of the BMP4/Smad9
signalling pathway[J]. Int J Med Sci, 2021 (15) : 3544~
3555.
DEVINE J P, PERREAULT D S, LUDERER U. Roles of
reactive oxygen species and antioxidants in ovarian
toxicity[J]. Biol Reprod, 2012(2) :27.
ZHANG H, QIN F, LIU A, et al. Electro-acupuncture
attenuates the mice premature ovarian failure via medi-
ating PI3K/AKT/mTOR pathway[J]. Life Sciences, 2018:
217169-217175.

[22] GENG Z, NIE X, LING L, ef al. Electroacupuncture may

[23]

[24]

[25]

[26]

[27]

[28]

inhibit oxidative stress of premature ovarian failure mice

by regulating intestinal microbiota[J]. Oxid Med
Cell Longev, 2022:4362317.

CHEN M, HE Q D, GUO ] J, et al. Electro-acupuncture
regulates metabolic disorders of the liver and kidney in
premature ovarian failure mice[J]. Front Endocrinol
(Lausanne), 2022 (13) :882214.

YU Y S, SUI H S, HAN Z B, et al. Apoptosis
in granulosa cells during follicular atresia: relationship
with steroids and insulin-like growth factors[J]. Cell Res,
2004 (4) : 341-346.

MA S, MENG Z, CHEN R, et al. The hippo pathway:
biology and pathophysiology[J]. Annu Rev Biochem,
2019 (1) :577-604.

HULL, SUT,LUOR C, et al. Hippo pathway functions
as a downstream effector of AKT signaling to regulate
the activation of primordial follicles in mice[J]. J Cell
Physiol, 2019 (2) : 1578-1587.

FUM, HU Y, LANT, et al. The hippo signalling pathway
and its implications in human health and diseases[J].
Signal Transduct Target Ther, 2022 (1) : 376-376.

CHEN S, WANG L, YUAN Y et al. Electroacupuncture
regulates microglia polarization via IncRNA-mediated
hippo pathway after ischemic stroke[J]. Biotechnol Genet
Eng Rev, 2023 (9) : 11-17.

ek H B 2023-12-26



