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Abstract ; Objective To explore the effect and mechanism of “Zhibian ( BL54) - to — Shuidao( ST28)” acupuncture on im-
proving the reproductive function of poor ovarian response( POR) mice by regulating ovarian mitochondrial dysfunction. Methods
The screened mice with regular estrous cycles were randomly divided into a blank group, a model group and an acupuncture
group. The mice in the model and acupuncture groups were administered Tripterygium wilfordii polysaccharide suspension (50

1

mg - kg™' - d™") by gavage for 2 weeks,while the blank group received an equivalent volume of 0. 9% sodium chloride solution
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by gavage. After modeling, the mice in the acupuncture group received continuous acupuncture treatment using “Zhibian ( BL
54) — to — Shuidao( ST 28)” acupuncture for 2 weeks,once a day,20 minutes for each time. Then the three groups simultaneous-
ly underwent ovulation induction,and the samples were collected on the next day. Vaginal smears were used to observe the chan-
ges in the estrous cycle of mice. The number of retrieved oocytes,ovarian wet weight and ovarian index were measured. The ser-
um levels of anti — Miillerian hormone ( AMH ) , follicle — stimulating hormone ( FSH) , estradiol ( E2) and luteinizing hormone
(LH) were detected using enzyme — linked immunosorbent assay ( ELISA). The histopathological and ultrastructural changes in
the ovary were observed through hematoxylin — eosin( HE) staining and transmission electron microscopy. The fluorescence stai-
ning was employed to detect the changes in mitochondrial membrane permeability pore( MPTP) permeability in ovarian tissues.
The real — time fluorescent quantitative PCR was used to assess the mRNA expression levels of nuclear respiratory factor 1
(NRF1) , peroxisome proliferator — activated receptor — y coactivator — la ( PGC — 1a) and mitochondrial transcription factor A
(TFAM) in ovarian tissues. The terminal deoxynucleotidyl transferase — mediated dUTP nick — end labeling( TUNEL) staining
was conducted to determine the apoptotic rate of positive cells in ovarian tissues and Western blot analysis was utilized to quantify
the relative protein expressions of B — cell lymphoma -2 ( BCL -2) ,BCL — 2 - associated X protein( BAX) , cytochrome C ( Cyt
C) ,cysteine — aspartic acid protease( Caspase) —9 and Caspase —3 in ovarian tissues. Results Compared with the blank control
group , the model group showed a significantly increased rate of estrous cycle disorder( P <0.01). The number of ovulations , ovar-
ian wet weight and ovarian index decreased significantly (P <0.01). The serum levels of FSH and LH increased (P <0.01),
while the levels of AMH and E2 decreased( P <0.01). The pathological morphology of ovarian tissues and internal mitochondrial
structure deteriorated. Mitochondrial membrane permeability increased( P <0.01). The mRNA expression levels of PGC — la,
NRF1 and TFAM decreased to varying degrees( P <0.01,P <0.05). The apoptotic rate of positive cells increased( P <0.01).
The protein expression levels of BAX,Cyt C,Caspase —9 and Caspase —3 increased (P <0.01,P <0.05) ,while the protein ex-
pression level of BCL —2 decreased( P <0.01). Compared with the model group,the acupuncture group exhibited a significantly
reduced rate of estrous cycle disorder( P <0.01). The number of ovulations,ovarian wet weight and ovarian index increased sig-
nificantly( P <0.01). The serum levels of FSH and LH decreased( P <0.01) ,while the levels of AMH and E2 increased( P <
0.01). The pathological morphology of ovarian tissues and internal mitochondrial structure improved. Mitochondrial membrane
permeability decreased( P < 0.01). The mRNA expression levels of PGC — la, NRF1 and TFAM increased (P <0.01, P <
0.05). The apoptotic rate of positive cells decreased( P <0.01). The protein expression levels of BAX,Cyt C,Caspase —9 and
Caspase — 3 decreased ( P< 0.01, P< 0.05), while the protein expression level of BCL - 2 increased ( P < 0.01).
Conclusion The “Zhibian(BL54) —to — Shuidao( ST28)” acupuncture may improve the mitochondrial dysfunction in the ovaries
of POR mice by regulating the key factors involved in mitochondrial biogenesis and the mitochondrial apoptosis pathway, thereby
reducing granulosa cell apoptosis in the ovary and enhancing ovarian responsiveness.

Keywords : Zhibian( BL54) — to — Shuidao( ST28) ;acupuncture ; poor ovarian response ; mitochondrial function ; apoptosis

Y SRS (poor ovarian response , POR) J& 48 4 VEAE#%:52
N[ B A B 7 I R B S G U1 25 0 ) 2 I Uk
S5 ) — P I R BR300 28 B0y B 3 550 8 350/, [ B A i
G T 5B A WA, B T BB SO RS R AR NG B R R
POR (1) 4 S HLif i oK 5 4= WA , 1T B 15 4F I3 18 1 L 19 5000 |
RAR ST LR )T R Z A X% . HT POR MIGIT
BELEL TR R 0 AT 0, 38 1 S 1) 25 25 £ i HE B 7 R s
Fr HCA A B A B R DU RN 2 2 R0 R TR A
X T Y HTHITA 7RI TR BSOS 2259 3 1 i
A e AR AT A S R B T RESZ R, DN S AR SR,
G T e A T 1 R kD 24 4 3 3, O T R
POR (IR,

2 b VT 240 L A A 5 S B Y B A R 4 I R A 1
VERT . 75 BP LAY A B B AR op 2ok (kB2 5 00 i 2k
S AHETR AT AR AR B TR A, SO R A &
PGP HLLE AT | U0 S A5 P R AR D T IR R AL
T 1SR 200 PR R R () R A T P (07 A5 R 8 7 2 JE 6 1) =
W2 Jii F (adenosine triphosphate , ATP) #17 f f {1t 1 5 24 2 kLA
DI RE 40 I £ A A O A 375 1 5 AN L P T B4 T4

Ja a2 C(cytochrome ¢, Cyt C) RUREHL, TS 1 I 2 BR 2 11
fif# ( cysteine — aspartic acid protease, Caspase) 5| & 1— R FH 1=
SR, %8 OB S iz P A R B R AE A A 1
WARTT B, TS AE R B A I F T POR f93A 7 H . “ kil
BB AR Bl 1) “ K E " Rk 7 i 22 S A% A B
BHE I — R AR BR BT 15, 0 T 2ol A Bl sl 0 IR R e 00 1 3
AL BTIERTE  B Y Rk E KGE T BT T Rl
TE VAT B SR B AS 42 K BN SR N ZRORL AR R T AR 1 G
SR PN - G LB SR AR R A 0] DL A Bl 2R (R D) e
T4 e O 58 52 M H R 1 AN T A, BRI, AW B AR IR 1) Bk
W37 KB EH 0 POR /IO SELRE (A D) BE RS B 14 520 , LA S0
AT RIS POR $BESC50 K30 o
1
1.1 4

55 KRy 8 ~9 Ji MR (18 £1) g Ay SPF 2 i 1
C57BL/6 /NR [ 4= v 9IE5 . SCXK (51 ) —2019 - 0010,
et AR S YA R R ], T I P vp BE 2 R s Yy S bt
TGRSR 1 E IR 25 C A R :55% 72 ) o ARSI
Mg EG KRR ER S (F S,

79



$43 % B % fh E 25 ¥ T Vol. 43 No. 11
2025411 A CHINESE ARCHIVES OF TRADITIONAL CHINESE MEDICINE Nov. 2025

AWE202303382) ,,
1.2 FFERAFLE

TAMEZT R (5845 : 743020138, Wi m T4 b J1 251 A BR
ANE]) 3 NGB AR PE IR i & (human chorionic gonadotropin
HCG) 2 T [ 3 £ P AR B ik 3% 2 ( pregnant mare serum gonado-
tropin, PMSG ) | 1R i T 40 9 4k 435 135 3% ¥k ( mouse embryonic
stem cell maintenance medium 2, M2) ( £% 5. M2520 . M2620 .
M1250, 50 % DU A= ) L A BR A R 5 £ B9 i A= iR
(follicle — stimulating hormone , FSH) | {8 7K - i) Pt K 8 45 1 %
(anti - mullerian hormone , AMH ) {i¢ % {4 4= i i & ( luteinizing
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ZEM 5 0.95+0.07 0.97 £0.13 0.97 £0.15
BERIA] 5 0.14£0.06"°  0.10£0.03** 0.18 £0.05**
Al 5 0.34+0.09%% 0.24+0.05% 0.36 +0.08%

Hioowox GASEAIHEL P <0.01; A A SRR gL, P <0.015 A
SRR LA, P <0. 05,
3.8 A 4l/NE N E B R TR R
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B 55 BP0 A 8 TR I (P < 0.01) 5 SHEAEI AL Eb , &1 ) 2
INEO L B A B R T 4> (P <0.01) . WLARTTXTE 5.

%%70
T BA/NRIEAL MR TR LR (v £5)
21531 n FE AN T/ (% )
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T2 5 33.24 +5.06 "
) 21 5 15.34 +3.062%2
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1t BAX ,Cyt C,Caspase — 9 Caspase — 3 1K [ A ¥f #2315 & Il />
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BAX W e e 21 kDa

BCL-2 RS 26 kDa

CytC A S S 14 kDa

Caspase-9 s S S 46 kDa
Caspase-3  —u “ S 32 kDa
(S - 22D

mHEA BEA HRIA

K6 A4 /NEEPE 42! BAX BCL -2 Cyt C Caspase -9,
Caspase —3 25 IR X 235 & LA

B-actin

4 itig

T RA BRI R, S R B UIRE T %, W
TR E A RES T I8 2 S B0 S REIGR , SR
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#£8 KH/NEINEHHL BAX BCL -2 Cyt C Caspase =9,
Caspase —3 F [ AHXT 15 1 LLEL (/B - actin,x £5)

Al n BAX BCL-2 Gyt C Caspase -9 Caspase -3
SEM 4 0.40£0.08 093012 0.43:£0.06  0.47£0.08  0.470.07
R4 4 0.98+0.09% 0.51+0.08%* LO2+0.11** 1.05+0.13**0.87+0.05* *

HHIE 4 0.76£0.072% 0.74£0.10%  0.75£0.10%% 0.81£0.07% 0.72£0.06%
Tow o« 5RO, P<0.01; A SHELILE, P<0.05; AN S B LE,
P<0.01,
WEEZM, FUE R HE S HEOR ISR IR ME . AT 55 & BE, 158
27N BROY SR AR S R ZEL , 1E 8 BRSO AIG, BRI Op 5L
5 INEARBOY AR R EE B R. FSH LH AMH 1 E2 (1545 4L,
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RETZH /N B Sl R A ZE AL G0, S MR & s th I s 3R
L, &5 A UL E R ZE /R POR /N RSB Tt ar. RN
POR #Z.Coi ML BRTAS & o BFRG o J DU 0 Imobs 4 o ) A A=
o4 R MU I IEH IhEE, FEONE AT AR A, Kl
AR TG TR DT RIAS R JROIR St 25 36 13 O LRy 3 ) i AL g,
B . BB KB R—F 2 A T 2R A TR
FrI RO o Bkt R K BRBE DG 28 7, 5 A
FH AR R ML 2Ty KB R e P B g, S5
ZAHFR I G E KB B 230 N BR ™ 1) K& T 1) &
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e, BELBS E 6 B0 11 % 8 P o AT o I v B 5
IR, BT A4 B L2 LR AR BRI D SRR S 45 H H 5
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