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[Abstract] Objective: To observe the repair effects of Yishen Shugan decoction on ovarian damage in a

rat model of diminished ovarian reserve (DOR) induced by tripterygium glycosides and to explore its underlying
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mechanisms. Methods: A total of 32 SD rats were randomly divided into control group (n=8) and model establishment
group (n=24). The DOR model was established using tripterygium glycosides. After successful modeling, the
model establishment group was further randomized into model group, Chinese medicine (Yishen Shugan decoction)
group, and Western medicine (estradiol valerate) group, with 8 rats in each. The Chinese medicine group received
Yishen Shugan decoction via intragastric administration, and the Western medicine group received estradiol
valerate solution. The control group and model group received an equal volume of saline for 15 consecutive
days. Ovarian injury repair was assessed by observing estrous cycles, calculating ovarian and uterine indices,
measuring serum anti—Miillerian hormone (AMH), follicle-stimulating hormone (FSH), and estradiol (E,) levels via
enzyme—linked immunosorbent assay (ELISA), analyzing ovarian histopathology via hematoxylin—eosin (HE) staining,
evaluating superoxide dismutase (SOD) activity and malondialdehyde (MDA) content in ovarian tissues using
colorimetric assays, detecting mitochondrial autophagy-related protein expression in ovarian granulosa cells via
immunohistochemistry, and analyzing adenosine monophosphate—activated protein kinase (AMPK)/PTEN-induced
putative kinase 1 (PINK1)/Parkinson disease protein 2 (Parkin) signaling pathway via Western blotting. Results:
Compared with the control group, the model group exhibited prolonged and irregular estrous cycles, significantly
reduced ovarian and uterine indice, elevated FSH levels, decreased AMH and E, levels, reduced ovarian
follicular development with increased atretic follicles, decreased SOD activity, increased MDA content, upregulated
LC3B protein expression, down-regulated PINK1 and Parkin protein expression, and reduced AMPK, PINKI1
and Parkin protein levels (P<0.01). Compared with the model group, the Chinese medicine grou and Western
medicine group showed improved estrous cycles, increased ovarian and uterine indices, reduced FSH levels,
elevated AMH and E2 levels, enhanced ovarian follicular development, reduced ovarian damage, increased SOD
activity, decreased MDA content, reduced LC3B expression, increased PINK1 and Parkin expression, and
up-regulated AMPK, PINK1 and Parkin protein levels (P<0.05). Compared with the Chinese medicine group,
the Western medicine group showed higher E, level, increased LC3B expression, and reduced AMPK and
Parkin protein levels (P<0.01), with no significant differences in other parameters. Conclusion: Yishen Shugan
decoction can alleviate ovarian damage and improves ovarian reserve in DOR rats by activating the AMPK/
PINK1/Parkin signaling pathway, thereby promoting mitochondrial autophagy in ovarian granulosa cells.

[Keywords] decreased ovarian reserve function; Yishen Shugan decoction; mitophagy; AMPK/PINK1/Parkin; rat
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HERRZ RS2, S E bR F PR LS A BRI, PINK 1/Parkin
I FLORLAR [ WA R SRR TR , AMPKGE i WL iR 42 I8

24

PINK 1/Parkinif 4% : — J7 17 , AMPK EL 3 B2 fL PINK1 , i€ 1 1
PR RSN FoE A, 55— 7 1, AMPKIE Unc—514F
B2 A, W3 Une—5 VREBNG 14 529 AMPK —Parkin A 5.
Y FH 38 558 Parkin A9 20255 137 55 20231 56 AL B Parkinil 1 72
FACLRL AR R TP iz R 8, L4 A W2 IR 2 1 OPTN A
381025 152 (nuclear domain 10 protein 52,NDP52), fxZ¢
WAL T 1 1 W A 58 B AZ 453 SR AR 119 355 ok 1% 38 [ 4
R AMPK/PINK 1/Parkinffll , 1 Ay yE45 S (4 I e 4 i i) B
5 TR 203 R ) T TR DR 3 A S R
FRCER TS BINIE S-S, 76 IR} B LB S, A0 56 SCRk B
Xof AM PG % FA80E B R B m R R0/ E AT, X PINK 1/
Parkin i 46 ) BTG A B AR ) £ FR0O-200 4 G SCHRIESE
T4 AMPK/PINK 1/Parkinfifl 1] LA HEL 7 14 [ ik e 25 B9 51,20
il o (H 25 g0 s e EL b G Uk B AR BIG UE , 1 X6 12438
BT A ERHERIRTT L E A ) .

HhEE2E R B CDORIIR 44 B AT HE F A &ad 7“4
Z7 SRR TG SR A AR B R DOR AR BUAR AR J5
, B R AR UE R DOR R WLAERY | 5 ' i T3 U5 HR o7
DORZAE I PR B 1277 M B 1) FRI s} 77 35 0 2 M L 91
A BH o B 37 g, =4k, 236008 B PE 8l , s, R,
' B BT 5 ) T R AN TR L kAR v T
5 IS 1 S 450 bR 25 A SOV TR SR 2 B2 BT 58 R T, 25 W
JH- A 543 P SRR AR 1 22 B b, AT TN 25
5 A7 T R R A 1R 2Rk AR [ AR O N Rk — i B
AU SR — 18 52 2461 D B4 R B LA A T RE— TR
JYDOR, I8 AT 58 N LASEIE

AR FE R T A e 224 A TR B R 8 il 45 K BDOR A%
AL RS SDR BUB MRS 2 B G R ZEEL, R FE 50T
[ , 1L 75 AMH (E, 7K F B, FSHK - FH iR , 4290 i 5 H B
W, KR I8, SODTE HEREAL , MDA TH R , DORIERAL
R A B AT T UG , DORK Btk S5, o
JEVBAZE S ke TR PR DR S B A v 5 K LML 7S AMH K,
K58 T FSHAK Y- 8 35 B, K BRI S 25 40 i ik &2
SODIE PEHE I, MDAZK - R R, B4R T 25 B i T ] LA T
PERRE , G 2 S DOR K BRI KO, 10 S A0 1
NE BT Z AR R P 25 B A AR B AMHZKOE 7 T 44
PG M T ELAR A 3 5 A B 2 P 2R Y T DOR 3
IR,

GaRELL I K Western blottingZ5 RBIER , R AL T
A, KELC3BAE 11235 W i 34, PINK1 . Parkin £ 110D
(B 080 (P<0.01) , iX$7R DORK SRR F 32 M
5 W AT UG , U9 LC3BEE M ik W 4>, PINKI .
Parkin®E (2500 B8N, HAPLC3BIE /DR A I igH .
FESERE SRR B S R, A R SV ARG S L 1038
S IR WA K i B A% ( LC3B -11—LC3B-1), L LC3BHE
P/ ] BE B B [ AR B ) S I B A R, SZ 3 b A
AR (R BWESERL” ) o 3X 5 25 B BT % “ PR R Ak A e
) H #5— 2 PINK 1/Parkin e 35 TH i B34 /R 2ok F 165
5SRO HE SR  DOR K LU 1287 A X ) BE B 45 (1 ATPY,



2025 F11 A %3155 118  November.2025 Vol.31 No.11

+ & 3 Far

/b (ROSH TR AT B AL AR AR AT g R - (1) B3
5 AMPK : AMPKJE 207 A [ W05 14 SR - Ui g , ] 3 2k 10 o)
mTOR ( [ B ) I BERR AL PINK 1 ( 22282 102/10513;
RO HAELRR RSN 22 07 o 25 B B2 7T B 8 2o 8
AE AR (ke 2R R ATP A A ) B B 32 4005 AMPK, i i
PINK1 R E R &R . (2) T I Parkinf 5 : PINK 1 FR 2 /5 7
B Parkin BRI SN, AL SME R (112 Rk DL 3R 26
5 i T % T 4T AMPK/PINK 1/Parkin {5 53 B A ¢ 2B A %
5, PR EE LR [ LR R I RE , T AE R R IME
AR I i FRes s AR — 3

Zi b, 25 B AT AT R S DORME R A R B 1% 19, 15
PERRFEEL, PR M PR R AKCOE, M DOR K UM etk
& EE P ESG , 1 U0 EAG R TR HALH S5 A AMPK/
PINK 1/Parkinfs 538 I , #H Sbi{Ak A WA 5,

SE K

[1] JIAO Z X, BUKULMEZ O. Potential roles of experimental
reproductive technologies in infertile women with dimin-
ished ovarian reserve[J]. J Assist Reprod Genet,2021,38
(10):2507-2517.

[2] BF &6 s DI RELE I R ISh © ZIER L A, pAE B p;
B R H R RN A T R AP 2 B SLA
FIIREWGR I RIZ T T AR AR R 2443k, 2022, 31
(4):425-434.

[3] H, XU R, I K, 4 25 W i 206 )7 D0 it 2 T hE
R AT SR st DIR[0 P R 2731, 2023, 38(3) : 616-621.

[4] Mo, XUHEER , PSR, SR ANB TR IR A 258 D
B FRBUE I RATFFR 0] B P PE R 45 A 27, 2021, 30(2) -
145-149,154.

[5] 57 , Wil v 45 B B TR YT 91 5L B R TR/
FEAHTHEE G RBFZE )] T G R 22 2 2%, 2017, 45(11):
104-106.

[6] FF5 7, 2Bl White e, 25 . 45 B BT "B AN )
FPRIRYT OB L B R AR R A I PRAFSE[0].10 T rh BE 4
5,2016,43(1):93-96.

[71 WANG Z Y, YANG T, ZENG M M, et al. Miquelianin
in Folium Nelumbinis extract promotes white—to—beige fat

AMPK/DRP1/mitophagy and
modulating gut microbiota in HFD-fed mice[J]. Food
Chem Toxicol, 2023,181:114089.

[8] EGAN DF, SHACKELFORD D B, MIHAYLOVA M M,
et al. Phosphorylation of ULK1 (hATG1) by AMP-activated
protein kinase connects energy sensing to mitophagy[J].
Science,2011,331(6016):456-461.

[9] ASHRAF R, KUMAR S. Mfn2 -mediated mitochondrial
fusion promotes autophagy and suppresses ovarian cancer
progression by reducing ROS through AMPK/mTOR/ERK
signaling[J]. Cell Mol Life Sci,2022,79(11):573.

[10] LIN M L, HUA R, MA J, et al. Bisphenol A promotes

autophagy in

conversion  via

blocking

ovarian granulosa cells by inducing

AMPK/mTOR/ULK1 signalling pathway[J]. Environ Int,
2021,147:106298.

[11] HARDIE D G. AMP-activated protein kinase: An energy
sensor that regulates all aspects of cell function [J].
Genes Dev,2011,25(18):1895-1908.

[12] TORIO R, CELENZA G, PETRICCA S. Mitophagy:
Molecular mechanisms, new concepts on parkin activation
and the emerging role of AMPK/ULKI axis[J]. Cells,
2021,11(1):30.

[13] GONG J Q, GU H F, ZHAO L, et al. Phosphorylation
of ULKI by AMPK is essential for mouse embryonic
stem cell self-renewal and pluripotency[J]. Cell Death
Dis,2018,9(2):38.

[14] WU Q, LIU J, MAO Z G, et al. Ligustilide attenuates
ischemic stroke injury by promoting Drpl —mediated
mitochondrial fission via activation of AMPK[J]. Phy-
tomedicine, 2022,95:153884.

[15] 940, ¥ 2, Mk 8% , % 3L T PINK1/Parkin/ZIET- 15 T8
T H L A T 7 3 W PR B 1) A AL AR (). v e 2
RN 224 ,2024,41(17):2338-2344.

[16] JIN Z Z, CHANG B H, WEI Y L, et al. Curcumin
exerts chondroprotective effects against osteoarthritis by
promoting  AMPK/PINK1/Parkin —mediated mitophagy [J].
Biomed Pharmacother,2022,151:113092.

[17] ZHOU J W, MENG L C, HE Z Q, et al. Melatonin
exerts a protective effect in ameliorating nephrolithiasis
via targeting AMPK/PINK1 —Parkin mediated mitophagy
and inhibiting ferroptosis in vivo and in vitro[J]. Int
Immunopharmacol, 2023, 124(Pt A):110801.

[18] CAO S T, XIAO H, LI X, et al. AMPK -PINK1/
parkin mediated mitophagy is necessary for alleviating
oxidative stress —induced intestinal epithelial barrier
damage and mitochondrial energy metabolism dysfunction
in IPEC-J2[J]. Antioxidants (Basel),2021,10(12):2010.

[19] XU G Q, DONG Y, WANG Z, et al. Melatonin
attenuates oxidative stress —induced apoptosis of bovine
ovarian granulosa cells by promoting mitophagy via
SIRT1/FoxO1 signaling pathway[J]. Int J Mol Sci,2023,
24(16):12854.

[20] JTA Z C, LI Y Q, WANG P X, et al. ErZhiTianGui
Decoction alleviates age-related ovarian aging by regu—
lating mitochondrial homeostasis and inhibiting ferrop—
tosis[J]. J Ovarian Res,2024,17(1):12.

[21] 828, XSO, BRIT , 55 8k B A i 20 Wi x 48/ 52 45005
EIE BTN A AMPK/ULK 138 B AH 5 B W 52 M 1],
PRI FHZh24,2021,38(17):2110-2115.

[22] BEIGEHT RIS, 4, %5 B MR B MR BOC R 240 i
LR AR ZEA 401 AN Pink 1 /Parkin /S HO R REAR B BE[T7. 5
S ER2E,2024,54(2): 276-281.

(FE 5050
25



* & (3 532

2025 F11A %3155 113 November.2025 Vol.31 No.11

HIECRRZG A B LD o R T 258 A7 N L sk b, AR OB
77 At B AFAE S S5 Y T REPE , B3 T4 e HoR M I i ik
1o P SRAGURER, DRI, AN BE 1S 1 o 1 7 B e, B i

AWFFER N Z EIOUE B PCREA , BEAE— LR R
A A LR AL B BT AT AR I, 2 R 242 ho i
TG T TEAR MBS 1 A I R s A | 16K
DR JEL 1A I ] 26, 1) 2 DA 8 K < BRAE B B £ i 24 i
/S VB EREN Rl B R S I ETAI SRS 7 S DE LI R FS

B2k

[1] EZE25 M7 51 25 rhAe N R LR E 245 3 - — & M) b e
P B 20 R 5E H iAE, 2015:30-31,221.

(2] k&S, T & ATA R, & S RALTE R K2 EH
W HE [T 5 E A A4, 2013, 34(6): 89-91.

(3] FBSC, BRI 2E T 7, 45 A AR A RN AR A8 A R85 K
LB A H R Al R 22223, 2015, 50(4) : 170-174, 180.

(4] BRAE, 5K 30, MR AR A0 5 AR AP T 25 B R S T
TS B A 1) 22 SRR D). R L 24 55, 2015, 26(33): 4750
4752.

[5] BHERL, BULR, S8R, S AR AE T AR AL 22 R L
BRI ILVE B 2 2254, 2019, 31(5) : 120-124.

(6] ZE3Ciili, P s i, R 3 4R A6 (AR AE 2530 15 & 4 PR
FE[I). LR A= 224, 2018, 37(4): 89-94.

(7] FBWE, T3, T 3T ARSAR =R L P LR AR A R AR A%
BB FT ). 22, 2022, 34(11): 44-47.

(8] TSiAh, #ik, ZEmih, &5, &R A6 IR 42 LR
AR SETNAFFE ). E 2501, 2019, 28(1): 39-44.

(9] HfEa, BT, VTN, 6. WAL S IR A Ib A o M
H 22 5ot R ). B i 24235, 2016,41(7): 1204~
1211.

[10] EZRZHZ 52 e N RILFE 25— M. A0 12
Tolk At 2005:21-22,152-153.

[11] REZERE, BFE IR, AP 2858 SR AL TN AR AL R 25 51 5 13
JE (D). E MR BiiR 2435, 2017, 32(6) : 686-687.

[12] =3, 58 A B, s B 48R 18 5 1 L1AR 76 L 5 4 51 4
M) E BE 2R 24, 2017,7(1): 52-55, 154,

[13] LFAE, SR K VDT, % /N LR B0 R 35 O LR A6 A

I RS0 T E 25,2023, 37(4) : 443-449.

[14] 3K B2, m5i -, 45 AR A 2R G fe gk
YO A B AL IR AR S IIR A (1] B2 2023, 45(6):
2067-2072.

[15] Mokuk, EHEE  IRINAE , S5 AARAL 5 LRI %50 52
WFFE[0). 25241158, 2013, 32(2): 69-71.

[16] fIlE, 5 2s A4k, 45 A AR A 5 LR AL BLAR S )y vk
TFFEAEDLL) . o R R M B2 24, 2022, 31(15): 61-64.
[17] P, AR, E 5, 5. CC-MSTR B RIS AR 2 & £
TCH M “HRAE” FE 2 M B S e () AR 2E A S N

2024,36(5):990-996.

[18] ZEIG3C, BRIHZET, Ml , 55 2048 2 G ARAE 5 LR AL
PR B R R Sl e i) ) 2 S LU B[ e 252, 2023, 35
(7):29-32.

[19] FEEZR, BRIKIN , & =, % 5L 2988 BPCREAR K HAE
rh B2 2505 rp B R H . H B SR ) 2R A A, 2014, 20
(22):238-241.

[20] FFRWI, W], X K5, 45 B TR SURExT AR AE 5 1
ERAGI X 53 B 4% f P 4 ARAE B s PEAN ). P RE 24, 2023,
54(6): 1946-1952.

[21] %8477, L5 R i PCREL A 1 J 2 K HL iy (). o )
PRAE R4 ,2018(21):19-21.

[22] Y5HE, ERMIA , EBERS , 4 DURPCRITIA TR AR AL B PR
SR T A E 2 g, 2014, 39(19) : 3668-3672.

[23] 251, W, 551, 45 AR A6 L LARAE IV ARAEALAFE Loy
25 PRAE TR ST 1 JR (). b [ R R IR (B) = 24, 2023, 32(15) :
67-72.

[24] F5 50, B RFE DI, 5 A ARAE 5 AR AETE PR o4t
SN B 58 3 R ). 7 ) S5 9 5 7 27 4%, 2024,
30(11):273-281.

[25] BF2REH BRI, T3, S AP AOE AR R 2 R A ]].
W24 ,2016,47(17):3121-3126.

[26] RET, BRat, Tk NI, 55 SR AE IR B LI 9O =
PCRIMNZ L By E( ). LL PG Al B2, 2017, 45(4): 514-
517.

(B A3 B #1:2025-04-01 %4 ¥ 354%)

(EHEEE257D

[23] W7k S, G, TIMT, 45 A Kb AL T Wi 1 B 5 B
AN AR BB T RE R AL ). TP EE 25 540, 2025, 31
(6):49-54.,66.

[24] FEA, 5K &, Al i, 56 T UR-F IS 7 S Rk
RIAYT R MO0 ST RE R 22 00 (). I 25 R 4], 2025,
31(6): 186-188,200.

[25] Z=Hate , BEIRRY , 2550, 45 AME BRI & AT 8 SRxH T
ABHL/IN R B0 S 6 45 T RE AR MR [)). 7 22 2241, 2021, 36(9) :
1980-1984.

50

[26] Sk, MM, TR, 5N AR R 24 T8 L i1
AMPK/SIRT 115538 [ % U1 5 it 8 DO R iR K R ML A
UifersZmay). sz, 2023, 45(10):3221-3227.

[27] S, KL, TR, S B 22 T 1 & 21 s &
NTEW 25 S A0SR 40 i Lk A R B AR Ak
N B R B 15 B R )] 28,2023 ,46(10):2573-2578.

[28] BB R, EF5SE, W, LS G BATT UN A A
TV REIRAIR (415 DA% B o e 20T b A4 6 1 (5 ) ).
b rh B2y I 2E 4, 2022, 45(11): 11681174,

CKAS B 1 :2025-05-26 %4 : ¥ &4 )



