Advances in Clinical Medicine IfiRE2£3EFE, 2025, 15(11), 1078-1086 Hans X
Published Online November 2025 in Hans. https://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2025.15113194

hAETFAMPKESIRT 1SS B4
ZEIPHGZESMENARER

£ B, EXAPY

AN VRPN Y il 17NV R ) WS 8
PRI B R IR SR — BEB R R, BRI SR

Weks . 20254F10H 110 #HBER: 2025411 H4H; & EHM: 20254F1112H

wm B

Z B HLIS1E (Polycystic Ovary Syndrome, PCOS)ZEALFE AN A 7RG P 7E 58 e W RDRE MR, IR IRR
BLCAHEOR A . PR R MAE DL KR B ARG UNAHE, oA BRI 2ot Ao 2R B A A I R 1) L ) 1Y
w, XA ARMOEIERBKRE . BIE TR, PCOSKHRERRSZMESEBEARR,
H A RIFERTE L B 5 B8 (AMP-Activated Protein Kinase, AMPK) & 1B B AT F1 (Silencing In-
formation Regulatory Factor 1, SIRT1)F] VR0 BEERE, BENIHEFHIEPCOSKIB M OER
R, Z“EFEPCOSHIAFRRIALRIFENTREPATIEM . RIDXBE, PEAGEAERTEE-
REFE A FORE RS R /R, TR SERRIlR PRIGYT H S A ARSI 2 . BT AT R B S8PCOSHI AR ML, LAK
HERZGFEIRST M EPCOSRARIFEERKINLE], M5 TIRZ AR . NFRERREEN, AHEXTPCOS
BATTIRERE S, AMPKHMISIRTUHRHE SEBRER] T REIEH .. A3 27T MAMPK 5SIRT1
RIS BEMIG T PCOSTT RGBT SR EEAT 7 BB E 4, HRRANPCOSKIERIGST TIEL
FAHRBERNET S0 H RAEE LM ER S

>3 45
LZRIPHELESIE, AMPK, SIRT1, FEZ

Research Progress on the Treatment
of Polycystic Ovary Syndrome with
Traditional Chinese Medicine Based on
AMPK and SIRT1 Signaling Pathways

Jia Ren?!, Hongying Kuang?2*
EIRER .

XES|IA: A, Bk, HAET AMPK & SIRTL {5 5@ MR )T 2 ZEUN L2 A ME AT A B 1], IR REE 243t 2025,
15(11): 1078-1086. DOI: 10.12677/acm.2025.15113194


https://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2025.15113194
https://doi.org/10.12677/acm.2025.15113194
https://www.hanspub.org/

e, EHE

!First Clinical College of Heilongjiang University of Chinese Medicine, Harbin Heilongjiang
2Department of Gynecology (l1), First Affiliated Hospital of Heilongjiang University of Chinese Medicine, Harbin
Heilongjiang

Received: October 11, 2025; accepted: November 4, 2025; published: November 12, 2025

Abstract

Polycystic Ovary Syndrome (PCOS) presents abnormal symptoms in reproductive and endocrine met-
abolic processes. Its clinical manifestations include difficulties in ovulation, hyperandrogenemia, and
insulin resistance. The incidence of PCOS is higher among women of childbearing age compared to
other age groups, and it has a significant impact on female fertility and mental health. According to
current research, the occurrence and development of PCOS are associated with multiple signaling
pathways. Among them, adenosine monophosphate-activated protein kinase (AMPK) and silencing
information regulatory factor 1 (SIRT1) can sense the energy state of cells. They are also two core
regulatory targets for PCOS. Both play indispensable regulatory roles in different lesion sites of PCOS.
In recent years, traditional Chinese medicine has been increasingly widely used in clinical treatment
due to its rich components and more targetable effects. Researchers have conducted many related
studies on the pathogenesis of PCOS and the specific mechanisms by which traditional Chinese medi-
cine treats and improves PCOS. From the research results, it can be seen that the signaling pathways
related to AMPK and SIRT1 play a crucial role in the intervention of PCOS by traditional Chinese med-
icine. This article summarizes the research achievements in the intervention of AMPK, SIRT1 and their
related pathways, and the subsequent treatment of PCOS, with the aim of providing practical refer-
ences for clinical treatment of PCOS and related basic research projects.
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1. 51§

2 FEGN LA IE(Polycystic Ovary Syndrome, PCOS) & — % ik /775 1 AR JE N 70 Wb, B i HHid %
MBI 5% 10%; RHE 2008 4EF 2014 F gt EdE, 1 E PCOS I RLIH 2% % 1% [1].
WA RS AT, SR U AR A A R AR R . IRk, AR, ZREH M
HEHEENE 6 (IL-6)KMBEAEE T a (TNF-a)fl C [ 38 F (CRP)E K SEYN LK T #IE K F 23 T+
&, AT —FEPE R FERPIRAS[2], 45 B3k TR KA BRALOIR 52 . H AT, 2 %ONELEEME(PCOS)
(s BEALA M AR BA AR, FEDLA WAL, 2 HO0 S0 R B 2 TR 12008 i A I R A O T
I HIX—FATIE 5S40 F W AR SRR T RE S 55 2 AN B R AR AE DG BE . PR J7 T, PCOS #i
WHIGREIET “HEEH” « A5 SEPmionE, Z8EE VNI C VS BNIRAS, ke
S5 I 00 & TRE AR UE VS s s 7R AR BB b, IR 2 i RS . (AR ROk T R T
Ti[3]. HAETIRK L& PCOS Mz k2 B mIfE - AME F R BR RS ) @, RAEVIIRIY) BA 45
PEAR IS, A58 a2 VAR 58 AR A B0 7 THI AR A A ORI 77 o B 70 A B0 rb 2 ) DA i st i i AR
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JR AP, AT E R, 9 AR K AR SN T T AEZE PCOS #EFE. AMPK il SIRT1 7] LLEAE
VYN RE B ) B R T HE . A SCEE SUBEHE T 2 iE AT AMPK A SIRT1 AHSCIEES, o3 PCOS
RIRARIEFETF FEAR AL 2 BT TN 2%, AITTA PCOS FIVR YT TAESRALAR N ) S8 7%

2. AMPK 5 SIRT1
2.1. AMPK Z&f9F1TheE

AMPK &2 — MR T2 AR - RRARE M E &Y, J8T Ca 85Il &E it & a ey, 22—
FhRE=REEEY, O MELEE AMPKa, (al Al a2) 1P TTIEIE AMPKS (81 Al 2)A1
AMPKy (y1. y2 F1 y3) [4]-[8], XLEW M ALK 12 Ff AMPK EAEY). AMPK 1] LU % 48 37 i
FAG TR N RIS, DERFAIMRE AR . M. YLk, L2y, FELLpn . AR
HIF LA, KA AMP:ATP/ADP:ATP Jti&, EUFiBE75 T Thrl72 Bk, MIMEGE AMPK,
KREZMIBR]-[11]. EEMBRFERZ LKA Cat/KTIEIN, LUFEEE Cakkp W LABEERIL AMPK (1)
Thr172 5%2E . WOE G, AMPK AJ DL i i 8 A0 Ui S A 422 B () 2 1 4 B T AR g e SR e L 1
W8 A R 428 DR PR TG P o R TR R AU DA 3 4 e A B ) 6 AT, DT 10 1) 400 i 38 A A
K. AMPK BUE > AR AE 742 ATP, FEMHAE ATP AV & BURARIE . WS )G, AMPK #i|
ATP WHHERIAEY & 4%, 41 mTOR. ACC1/JIH [& B i 75 7o 45 & 8 H - 1e/HMGCR F TIF-1A &2 F1
WS A R TG B R G e IR AR R BB A O fRNA G . th4h, AMPK BU&E =4 ATP 1)
SRR 4E, I ACC2. ULKI1. GLUT4 Al PGC-1a/SIRT1, VAHsR AR TR . HWE . HEEEMR AN L
KA ED) A R[12]-[18]. FTRL, AMPK B 0& G, Refedbml. MR, A% IR 85 i iX 2808 F2 Y0 i 1
G, RIS S Sx A X SE P I AR S A s I Ak, e R R T A B AR A A, T A B 4 A B
R A

2.2. SIRT1 HLEHIFNThH&E

SIRT! ;2R 23 OB R R, RS 7 B0 e Fr M P2 R4 (N ADA) [] B 56 2 5 AR U I #8033
SN ER (5 R AR AR R R (AT R Ak . BET AL iz Rk, AR R, fRRiA
g1 BEWE. B PR BERE. BEEUURAE. ok, CAERIA S Z RN A O, ARG R A
W R OSMEBMT, LA CVD. SIRT1 M35 SR ZIM N T 2 A EY) e R, BRI E[19]
I TI[20]. AE[2 1) AAR BRAR [ 22]. SEALRIBR[23] [24) M &0E[23]. Ik, BI{# SIRT1 Fik A ThAE R
INARAY AR 2 S 3 B I 4 PR SN

JR T BRSO B M (AMPK) /2 — M RE AR 28 28 N, T DU ATP ZKPIAR{L, B
RV, 1FEAREREMRBIRICE AT F[25]. AMPK nl {5 BhiR T4 AN NAD+/KT, KHEsh SIRTI i
(ISR [26]. EAERIZ, EEMACHHER Y, SIRT1 A ESHL AMPK {5 5 IS [27]. M5
— KA, AMPK IEREE 5T SIRT1 KA, HEMEdt SIRT1 & LM Ak By s P I R 4% [28].
T, AMPK 2 4% SIRT1 i i B 1
3. AMPK. SIRT1 5 PCOS B9x<%

TEMEPESIYI, AR5 Tl e IR SO AR R H AR S R B AR ) T S . fE Lk, AR B A 2 ]S
MR ATR, ey IR GERRAG, AEERNR G2 24 BB R ), 75 AR JEREAS o A A, EA

5THEE, A2, A%, BN ERA RIEIRES A K. PFEITRATC A% T AMPK, SIRTI
75 2 RUBE PR ARIORS PEAR DT AT 5 ACER A5 2 PSP I 240 . AMPK AT SIRT1 A L =444
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M REEACE I SCEE R , SEHIE AR S A 2 AP e, i ELX A AT PCOS AR &
BEN KR ENZIELE PCOS KR IKBEERAL I T ERIAMEN, mResidnd gme. BS R
770 X PCOS (R AR i Al

3.1. AMPK 5 PCOS

7E/N RN Fofidi GnRh #1242 G40 2R (GT1-7 4y, AMPK (305 % F B 7T AZE AR 2 M) GnRh )4y
W, N MK EIEGE AICAR MG 2 PSS 57K B9 AMPK. CUIE B 7T DL ES38 AR MEPE K BRI 315 e 35
AT S 8B 175 ) 3 18] B 46 55291 7E KB, AMPK FIAS A T JE 7 T 4R ip 04T Rk . 76 K RIEA A,
THUIRA S 1) AMPK 05 P4 T GnRh A5 1 FSH i S0 M IR [30]; AMPK (305 B#K T /N R
LHp WHFER 5GP [31]. AMPK 5 FAFE TR FIM AL 0 S 4, A #kHER, AMPK £
L yRa Ea I IS . p-AMPKa Al AMPKa 7515 NI E 7 200 IS R i e b 352 3808, % B
HMIIETE . 1 N R S S U R A R AL [32]

3.2. SIRT1 5 PCOS

SIRT1 76~ Fefii 2 5ACHHE AT A R & e b6 RIK[33], fEAEFEIIRE T TH, SIRT1 ff/N KT H
N GnRH ik, #F—HBCIME LH A FSH /KF, H. SIRT1 78 F L/ kiss1 H#i& ckis, i+
] kiss1 FRi&[34]. SIRTIKO /> EUIK e A4 ELBF 1 /N BR AL /IN35], FEBR L, SIRT1 fEIAIBT. KON R
1%, JUFC R AE UF BRAH M AURORL 4 A A, SIRT1 AR S 20N 0P 516 RAHENE R & , (HBEA HEP RIESE[36].

4. PZHETIBIT AMPK/SIRT1 HX B = B8 PCOS

PCOS 2“2 i, P27 JCBSUN B, S 46285 Lot 0 2 TORERAS . HILIE . T2 PO LA o 2
AL, AL JIE, KRBTSRI PCOS RIIFRIERA BTk, Wk
Y. 2T LR A R AMPK B STRT1 £ 5102 24 i AT, Sk V45 50 1
WO EA OO OB L. MBI . BRI, SABIE PCOS FINUR.

4.1. 1255 51EATF AMPK. SIRT1 HXiHEK

4.1.1. BT

MRS BT RS, . AR RE . IR, AN R, BT EEE.
ARG MLANEPH: P AR BRBE . ARSI, BABIRE, B A THE e, Bl A it . (B0 o AL
WA MR (s BERH, BR&PEZ B SRS AR, @id i s AMPK
H1SIRTL RIE/KF, BB PCOS K B A REIUER R 26, [R] I ok 5 JUA 40 i 2 br A 52 B R 452453
BEMAELZE PCOS MR JE[37]. LI BMRILALEE) AMPK, AEfifdi SIRT1 #0803, BE5I KA, i
AR A e IR AT AT [38]. AERIRMWIFE, PCOS K UP AL H AMPK. p-AMPK. SIRTI [{Fik
TR [ 2R B2 3 A o P A 2 B Ak 77697 S, AMPK. p-AMPK. SIRT1 HIREH B F7t.
X5 R, %05 I RETS IS AMPK/SIRT1/SIRTS JEES, X400 B WEHEAT 2, 1k U0 S50 40 i 28 h1
PR IhRE AR B AR PIRAS ek B4 Fr U0 5 1E 5 T BE R [39].

412. BER

JAE R “ERFARIAZ ., WZEEE, EEE R, 5 ERBALE, ke s A tha. &
W4 B EoR, JE AL LLE Y PCOS 75 AdipoR/AMPK 15 5@, ¥ PCOS & W IR &5
WHENRAC, BEMZEM PCOS T 5 N R =3 B 5 =K BT Inl 8, NIlE R b PCOS TS F1iGI7 B AL HT

DOI: 10.12677/acm.2025.15113194 1081 Il PR 2 2 3t


https://doi.org/10.12677/acm.2025.15113194

e, EHE

PR HRF[40].

4.13. €EEESH

SEESANRTLE (SEERR) BAI0E, BRME “TIHNFHafzin” . AR gk
PR IIAR R, RFAEE CAAZOWRBKIEIFASE —+ =) hED, EEEREEEMS. #Hsh<ims
ATANHE AR A 22 K DAk [41 ] FFFURIN, & n] S PR s A5 7R KBS 5 2R (42 98 F AT H i 2 0,
LKBI/AMPK 15 5@ B A0 5 AR P0E KB, 1 LKB1. AMPK X PR R R IEACE N, & SEU#E
RPN B R K [43]. XXFFAZE R TR, PCOS ALK R Ip S04, LKB1. AMPK %[
PLK mRNA fRIEKTERHE MK, Xkt LKBI/AMPK 15 5@ 8 /E g mH] 7. F T T3
Ja, KROPHEAZIE LKB1. AMPK & (R mRNA MRIEKFEHI TR BT X—EnE, &E
B AT U 38 LKB1/AMPK 15 Sl B FI/ER], >Rk PCOS BLA K MK T3 . JRE R
P LA S O SR BV U R ) R, T Ik ER PCOS PRI RS T B2 [44]

4.2. DHEFYMR S

4.2.1. HEE

Tl R e — P E A S RO MBS E Y, T ARE TR SO AR . Li Sl gy
MTieon, M ZRIEIE S AMPK/SIRTL {5 5@ 8, Jb ROS 7242, B b &b iA4i i Fl s LR, Zadih
J7 5, PCOS KM HIAME, % T. LH. LH/FSH /K°F R, 1 E2. FSH /KFFHE, 37 I
TEPEBER45].

422, EEZHE

IR% Z Wi (Poria cocos Polysaccharides, PPC) &R X A 77, AHEM Prag. SombusE 1% 2 Fh
WS TE[46]. A MR SR, PPC W] EMMBEAIMAS, 30T PARkaE 2 ORE BRI R B IC 15 4K Ht )
[47][48]. AHFFTRKIL, SIRTI. AMPK 7£ PCOS K H #F X B & f#{%, SIRT1. p-AMPK/AMPK 7t PCOS
KB GP A 2 ik B R REAT BT R F%, 1 PPC fEiL SIRT1. p-AMPK/AMPK [()3ik & # T, H4h, PPC
AR RRE RN TR S PCOS KR UNHINRERIMER, & RIFIXEAE - ALE], PTRER
s SIRT1/AMPK 15 5 A 9E[49].

4.2.3. &

TR RSP RE. SRR mNEIREY, HAEPR. s, AN gl E s
G N TIRITRERRI « AETERS TR W T AR B [50]. B SFF nlI0E AMPK 218 M T 40141 o 52
RKAE[50],

4.2.4. MICSHE

A 22 A rp s 2 G P SR 1 22 SIS Ay, mIE e ek D SR B AR A 0% W R 2 L T4 GLUT4
BTS2 PR R E S B AR, (2R R[5 1] 76 O SN2 rh BRI AC 2 B AT MR K L
VAT S BT (LKB1). AMPK £i&, B MR RHPT L PCOS KRB L5 HI[52].

4.2.5. ZMmE

el B R MR TRk 4y SR e 2 — (53], B RAZMAHEER, SEPUE.
LR SN IR L BRARIER I FRARSU[54] [55]. FEARBFEH, FATAI LeB AT AL PCOS-IR K
FR.UP i GPR120. LKB1 fil AMPK, Fifi NLRP3 il Caspase-il, JiFE/HES RILPT, SMARMERAE, %
PCOS-IR KEHPEEIR, ENIE AW, b Tvk e, EF A BE K [56].
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5. BEMRE
BR%

H AT B 257697 T 10 PCOS M5 53l AT 7T 2452 P AE S0 AN AR L SC AR B FE R B, Wi PRAIT FTARXT 22>
DTN R . ZHUE SEEAT R TR AR R A L, B TR Ae T TR AT R
M5 SIEEB T, KT HEAXIHMFEIEE A 78G5 5@ E AL R R &S Tl 2 A A
PERE A FHRANTZ I -

PCOS HIAIR AL ELE R 2%, 1AM Sl it 2 M A AR A 5%, 10 AMPK 5 SIRT1 {E 91540
N RE R SRBEPD T, A0 A S D RE I R R 03 & I [57] X PR IS AE PCOS ARSI Az (& HPO il
T ) R 2 AN BRI R B AR, & PCOS JR AL T ML O RE s o A SO R 2 5 05 S
A RS ERL AMPK 87 SIRT1 AHIGHE B 2035 PCOS MIBFFERRHEAT T RGP, h R R E IR E
B, TEA G IR 7t R AR ER TR L R 247697 PCOS (W15 5@ % SAEFHE s, ZREIR N I8 PR 24 1)
BRI, AEIRIZ IR SO 25 AR S B

SE

[1] Jin,J.,Ma, Y., Tong, X., Yang, W., Dai, Y., Pan, Y., ez al. (2020) Metformin Inhibits Testosterone-Induced Endoplasmic
Reticulum Stress in Ovarian Granulosa Cells via Inactivation of p38 MAPK. Human Reproduction, 35, 1145-1158.
https://doi.org/10.1093/humrep/deaa077

[2] Ebejer, K. and Calleja-Agius, J. (2013) The Role of Cytokines in Polycystic Ovarian Syndrome. Gynecological Endo-
crinology, 29, 536-540. https://doi.org/10.3109/09513590.2012.760195

3] hak, ELHE, F/ME, S TR SR, MR IIUREY) AR PCOS FRESIRHLINEL Y R[],
BEEEZY, 2022, 33(6): 1412-1415.

[4] Yan, Y., Zhou, X.E., Xu, H.E. and Melcher, K. (2018) Structure and Physiological Regulation of AMPK. International
Journal of Molecular Sciences, 19, Article No. 3534. https://doi.org/10.3390/ijms19113534

[5] Dérmaku-Sopjani, M. and Sopjani, M. (2019) Intracellular Signaling of the AMP-Activated Protein Kinase. In: Advances
in Protein Chemistry and Structural Biology, Elsevier, 171-207. https://doi.org/10.1016/bs.apcsb.2018.12.001

[6] Garcia, D. and Shaw, R.J. (2017) AMPK: Mechanisms of Cellular Energy Sensing and Restoration of Metabolic Balance.
Molecular Cell, 66, 789-800. https://doi.org/10.1016/j.molcel.2017.05.032

[7] Kim, J., Yang, G., Kim, Y., Kim, J. and Ha, J. (2016) AMPK Activators: Mechanisms of Action and Physiological
Activities. Experimental & Molecular Medicine, 48, €224-e224. https://doi.org/10.1038/emm.2016.16

[8] Viollet, B., Horman, S., Leclerc, J., Lantier, L., Foretz, M., Billaud, M., et al. (2010) AMPK Inhibition in Health and
Disease. Critical Reviews in Biochemistry and Molecular Biology, 45, 276-295.
https://doi.org/10.3109/10409238.2010.488215

[9] Russell, F.M. and Hardie, D.G. (2020) AMP-Activated Protein Kinase: Do We Need Activators or Inhibitors to Treat or
Prevent Cancer? International Journal of Molecular Sciences, 22, Article No. 186. https://doi.org/10.3390/ijms22010186

[10] Steinberg, G.R. and Hardie, D.G. (2022) New Insights into Activation and Function of the AMPK. Nature Reviews
Molecular Cell Biology, 24, 255-272. https://doi.org/10.1038/s41580-022-00547-x

[11] Hardie, D.G., Schaffer, B.E. and Brunet, A. (2016) AMPK: An Energy-Sensing Pathway with Multiple Inputs and Out-
puts. Trends in Cell Biology, 26, 190-201. https://doi.org/10.1016/j.tcb.2015.10.013

[12] Brookens, S.K. and Boothby, M.R. (2021) AMPK Metabolism in the B Lineage Modulates Humoral Responses. /m-
munometabolism, 3, €210011. https://doi.org/10.20900/immunometab2021001 1

[13] Herzig, S. and Shaw, R.J. (2017) AMPK: Guardian of Metabolism and Mitochondrial Homeostasis. Nature Reviews
Molecular Cell Biology, 19, 121-135. https://doi.org/10.1038/nrm.2017.95

[14] Wu, S. and Zou, M. (2020) AMPK, Mitochondrial Function, and Cardiovascular Disease. International Journal of Mo-
lecular Sciences, 21, Article No. 4987. https://doi.org/10.3390/ijms21144987

[15] Chuang, H., Chou, C., Kulp, S. and Chen, C. (2014) AMPK as a Potential Anticancer Target—Friend or Foe? Current
Pharmaceutical Design, 20, 2607-2618. https://doi.org/10.2174/13816128113199990485

DOI: 10.12677/acm.2025.15113194 1083 Il PR 2 2 3t


https://doi.org/10.12677/acm.2025.15113194
https://doi.org/10.1093/humrep/deaa077
https://doi.org/10.3109/09513590.2012.760195
https://doi.org/10.3390/ijms19113534
https://doi.org/10.1016/bs.apcsb.2018.12.001
https://doi.org/10.1016/j.molcel.2017.05.032
https://doi.org/10.1038/emm.2016.16
https://doi.org/10.3109/10409238.2010.488215
https://doi.org/10.3390/ijms22010186
https://doi.org/10.1038/s41580-022-00547-x
https://doi.org/10.1016/j.tcb.2015.10.013
https://doi.org/10.20900/immunometab20210011
https://doi.org/10.1038/nrm.2017.95
https://doi.org/10.3390/ijms21144987
https://doi.org/10.2174/13816128113199990485

e, EHE

[16]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

Fouqueray, P., Bolze, S., Dubourg, J., Hallakou-Bozec, S., Theurey, P., Grouin, J., ef al. (2021) Pharmacodynamic Ef-
fects of Direct AMP Kinase Activation in Humans with Insulin Resistance and Non-Alcoholic Fatty Liver Disease: A
Phase 1b Study. Cell Reports Medicine, 2, Article ID: 100474. https://doi.org/10.1016/j.xcrm.2021.100474

Hsu, C., Zhang, X., Wang, G., Zhang, W., Cai, Z., Pan, B., et al. (2021) Inositol Serves as a Natural Inhibitor of Mito-
chondrial Fission by Directly Targeting AMPK. Molecular Cell, 81, 3803-3819.¢7.
https://doi.org/10.1016/j.molcel.2021.08.025

Alexander, A. and Walker, C.L. (2011) The Role of LKB1 and AMPK in Cellular Responses to Stress and Damage.
FEBS Letters, 585, 952-957. https://doi.org/10.1016/j.febslet.2011.03.010

Xu, C., Wang, L., Fozouni, P., Evjen, G., Chandra, V., Jiang, J., et al. (2020) SIRT1 Is Downregulated by Autophagy in
Senescence and Ageing. Nature Cell Biology, 22, 1170-1179. https://doi.org/10.1038/s41556-020-00579-5

He, F., Li, Q., Sheng, B., Yang, H. and Jiang, W. (2021) SIRT1 Inhibits Apoptosis by Promoting Autophagic Flux in
Human Nucleus Pulposus Cells in the Key Stage of Degeneration via ERK Signal Pathway. BioMed Research Interna-
tional, 2021, Article ID: 8818713. https://doi.org/10.1155/2021/8818713

Huang, Q., Su, H., Qi, B., Wang, Y., Yan, K., Wang, X., et al. (2021) A SIRT1 Activator, Ginsenoside Rc, Promotes
Energy Metabolism in Cardiomyocytes and Neurons. Journal of the American Chemical Society, 143, 1416-1427.
https://doi.org/10.1021/jacs.0c10836

Qiang, L., Lin, H.V., Kim-Muller, J.Y., Welch, C.L., Gu, W. and Accili, D. (2011) Proatherogenic Abnormalities of
Lipid Metabolism in Sirt] Transgenic Mice Are Mediated through Creb Deacetylation. Cell Metabolism, 14, 758-767.
https://doi.org/10.1016/j.cmet.2011.10.007

Rada, P., Pardo, V., Mobasher, M.A., Garcia-Martinez, ., Ruiz, L., Gonzalez-Rodriguez, A., et al. (2018) SIRT1 Con-
trols Acetaminophen Hepatotoxicity by Modulating Inflammation and Oxidative Stress. Antioxidants & Redox Signaling,
28, 1187-1208. https://doi.org/10.1089/ars.2017.7373

Liang, D., Zhuo, Y., Guo, Z., He, L., Wang, X., He, Y., et al. (2020) SIRT1/PGC-1 Pathway Activation Triggers Au-
tophagy/Mitophagy and Attenuates Oxidative Damage in Intestinal Epithelial Cells. Biochimie, 170, 10-20.
https://doi.org/10.1016/j.biochi.2019.12.001

Carling, D. (2017) AMPK Signalling in Health and Disease. Current Opinion in Cell Biology, 45, 31-37.
https://doi.org/10.1016/j.ceb.2017.01.005

Zhao, W., Kruse, J., Tang, Y., Jung, S.Y., Qin, J. and Gu, W. (2008) Negative Regulation of the Deacetylase SIRT1 by
Dbcl. Nature, 451, 587-590. https://doi.org/10.1038/nature06515

Feige, J.N., Lagouge, M., Canto, C., Strehle, A., Houten, S.M., Milne, J.C., et al. (2008) Specific SIRT1 Activation
Mimics Low Energy Levels and Protects against Diet-Induced Metabolic Disorders by Enhancing Fat Oxidation. Cell
Metabolism, 8, 347-358. https://doi.org/10.1016/j.cmet.2008.08.017

Nin, V., Escande, C., Chini, C.C., Giri, S., Camacho-Pereira, J., Matalonga, J., et al. (2012) Role of Deleted in Breast
Cancer 1 (Dbcl) Protein in SIRT1 Deacetylase Activation Induced by Protein Kinase a and AMP-Activated Protein
Kinase. Journal of Biological Chemistry, 287, 23489-23501. https://doi.org/10.1074/jbc.m112.365874

Coyral-Castel, S., Tosca, L., Ferreira, G., Jeanpierre, E., Rame, C., Lomet, D., et al. (2008) The Effect of AMP-Activated
Kinase Activation on Gonadotrophin-Releasing Hormone Secretion in GT1-7 Cells and Its Potential Role in Hypotha-
lamic Regulation of the Oestrous Cyclicity in Rats. Journal of Neuroendocrinology, 20, 335-346.
https://doi.org/10.1111/j.1365-2826.2007.01643.x

Tosca, L., Froment, P., Rame, C., McNeilly, J.R., McNeilly, A.S., Maillard, V., et al. (2010) Metformin Decreases Gnrh-
and Activin-Induced Gonadotropin Secretion in Rat Pituitary Cells: Potential Involvement of Adenosine 5° Monophos-
phate-Activated Protein Kinase (PRKA). Biology of Reproduction, 84, 351-362.
https://doi.org/10.1095/biolreprod.110.087023

Moriyama, R., Iwamoto, K., Hagiwara, T., Yoshida, S., Kato, T. and Kato, Y. (2020) AMP-Activated Protein Kinase
Activation Reduces the Transcriptional Activity of the Murine Luteinizing Hormone B-Subunit Gene. Journal of Repro-
duction and Development, 66, 97-104. https://doi.org/10.1262/jrd.2019-143

Griffiths, R.M., Pru, C.A., Behura, S.K., Cronrath, A.R., McCallum, M.L., Kelp, N.C., et al. (2020) AMPK Is Required
for Uterine Receptivity and Normal Responses to Steroid Hormones. Reproduction, 159, 707-717.
https://doi.org/10.1530/rep-19-0402

Yamamoto, M. and Takahashi, Y. (2018) The Essential Role of SIRT1 in Hypothalamic-Pituitary Axis. Frontiers in
Endocrinology, 9, Article No. 605. https://doi.org/10.3389/fend0.2018.00605

Kolthur-Seetharam, U., Teerds, K., de Rooij, D.G., Wendling, O., McBurney, M., Sassone-Corsi, P., et al. (2009) The

Histone Deacetylase SIRT1 Controls Male Fertility in Mice through Regulation of Hypothalamic-Pituitary Gonadotropin
Signaling. Biology of Reproduction, 80, 384-391. https://doi.org/10.1095/biolreprod.108.070193

DOI: 10.12677/acm.2025.15113194 1084 I A [ 2 3k


https://doi.org/10.12677/acm.2025.15113194
https://doi.org/10.1016/j.xcrm.2021.100474
https://doi.org/10.1016/j.molcel.2021.08.025
https://doi.org/10.1016/j.febslet.2011.03.010
https://doi.org/10.1038/s41556-020-00579-5
https://doi.org/10.1155/2021/8818713
https://doi.org/10.1021/jacs.0c10836
https://doi.org/10.1016/j.cmet.2011.10.007
https://doi.org/10.1089/ars.2017.7373
https://doi.org/10.1016/j.biochi.2019.12.001
https://doi.org/10.1016/j.ceb.2017.01.005
https://doi.org/10.1038/nature06515
https://doi.org/10.1016/j.cmet.2008.08.017
https://doi.org/10.1074/jbc.m112.365874
https://doi.org/10.1111/j.1365-2826.2007.01643.x
https://doi.org/10.1095/biolreprod.110.087023
https://doi.org/10.1262/jrd.2019-143
https://doi.org/10.1530/rep-19-0402
https://doi.org/10.3389/fendo.2018.00605
https://doi.org/10.1095/biolreprod.108.070193

e, EHE

[33]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[47]

[48]

[49]

[50]

[51]
[52]

[53]

[54]

[53]

Lemieux, M.E., Yang, X., Jardine, K., He, X., Jacobsen, K.X., Staines, W.A., et al. (2005) The Sirt] Deacetylase Mod-
ulates the Insulin-Like Growth Factor Signaling Pathway in Mammals. Mechanisms of Ageing and Development, 126,
1097-1105. https://doi.org/10.1016/j.mad.2005.04.006

Tatone, C., Di Emidio, G., Vitti, M., Di Carlo, M., Santini, S., D’Alessandro, A.M., et al. (2015) Sirtuin Functions in
Female Fertility: Possible Role in Oxidative Stress and Aging. Oxidative Medicine and Cellular Longevity, 2015, Article
ID: 659687. https://doi.org/10.1155/2015/659687

Mihanfar, A., Nouri, M., Roshangar, L. and Khadem-Ansari, M.H. (2021) Therapeutic Potential of Quercetin in an An-
imal Model of PCOS: Possible Involvement of AMPK/SIRT-1 Axis. European Journal of Pharmacology, 900, Article
ID: 174062. https://doi.org/10.1016/j.ejphar.2021.174062

Luo, G., Jian, Z., Zhu, Y., Zhu, Y., Chen, B., Ma, R., ef al. (2019) Sirt] Promotes Autophagy and Inhibits Apoptosis to
Protect Cardiomyocytes from Hypoxic Stress. International Journal of Molecular Medicine, 43, 2033-2043.

https://doi.org/10.3892/ijmm.2019.4125

MR, S8, BREM, & 2T AMPK/SIRTI/SIRT3 15 5 B AR EE R 25 B 1 i 5 ¥6 T 2 FE 90 BLLE A1 K R
FIMLEIT]. e BE 22, 2024, 39(10): 5452-5456.

A, ZiafE, R, 288 R 2 EON RS E - S R HEPUR R AdipoR/AMPK {55 @ B 1 52m[)].
R4, 2025, 47(2): 584-589.

B, B2, ¥, % RSS2 RV ELEEAMERE N R K m ], R4, 2018, 13(10):
2492-2495, 2499.

XA, EAJTAR. GBS SRR 2 BORE R AR R BRI AR R iR B S e m )], R EE 2SR, 2011, 17(11):
22-25.

WETRE, FRSCAE, xlkitk, . FRICT 6B R PR RIFIE LKB1. AMPK % SIRT1 FikFIFMA[I]. HAeh P2 4%
&, 2019, 34(9): 4003-4007.

LR, tESE, KE, & ST 2ROV ELEEAERE R KR M SGE 1R H RALRIRF R[], EZ T, 2022,
33(23): 2869-2873.

BN, AIRE, XIAR, & mESE 2 50 2 TR ELE S @M mEEAD]. AP EZ, 2024,
19(23): 3709-3717.

Zhang, Y., Huang, J., Sun, M., Duan, Y., Wang, L., Yu, N., ef al. (2023) Preparation, Characterization, Antioxidant and
Antianemia Activities of Poria cocos Polysaccharide Iron (II1) Complex. Heliyon, 9, ¢12819.
https://doi.org/10.1016/j.heliyon.2023.e12819

27w, BRI PREEZRERT 2 BN PRPG K B 22 R I0E 0 2 IO I8 B I 5 AR R (). B 24, 2022,
26(12): 2379-2382.

Wang, J., Zheng, D., Huang, F., Zhao, A., Kuang, J., Ren, Z., et al. (2022) Theabrownin and Poria cocos Polysaccharide
Improve Lipid Metabolism via Modulation of Bile Acid and Fatty Acid Metabolism. Frontiers in Pharmacology, 13,
Article ID: 875549. https://doi.org/10.3389/fphar.2022.875549

AT, DEER, BF, & IREZ P SIRTI/AMPK {55 il Bt 2 22 09 456 1F K B U0 S ThRe s ma].
E o4 Sl a4 &, 2024, 32(6): 1144-1148.

Wang, W., Zheng, J., Cui, N., Jiang, L., Zhou, H., Zhang, D., et al. (2019) Baicalin Ameliorates Polycystic Ovary Syn-

drome through Amp-Activated Protein Kinase. Journal of Ovarian Research, 12, Article No. 109.
https://doi.org/10.1186/s13048-019-0585-2

Foe, PR, IMER, S5 MR ZPEZEERB A RD]. 2 EEEZ, 2018, 29(10): 2489-2493.

XNE, B, BEHE, 55 MR 2 B i R PR 2 BN SR A E K R S /E F B LKB1/AMPK. 3 7% (1) 18 775
ERBFFE[I]. W EDAE SigfE 2R &, 2022, 30(4): 587-591.

Wu, C., Cai, X., Chang, Y., Chen, C., Ho, T., Lai, S., ef al. (2019) Rapid Identification of Dragon Blood Samples from

Daemonorops draco, Dracaena cinnabari and Dracaena cochinchinensis by MALDI-TOF Mass Spectrometry. Phyto-
chemical Analysis, 30, 720-726. https://doi.org/10.1002/pca.2852

Fan, J., Yi, T., Sze-To, C., Zhu, L., Peng, W., Zhang, Y., et al. (2014) A Systematic Review of the Botanical, Phyto-
chemical and Pharmacological Profile of Dracaena cochinchinensis, a Plant Source of the Ethnomedicine “Dragon’s
Blood”. Molecules, 19, 10650-10669. https://doi.org/10.3390/molecules190710650

Fang, H., Ding, Y., Xia, S., Chen, Q. and Niu, B. (2022) Loureirin B Promotes Insulin Secretion through GLP-1R and
AKT/PDX1 Pathways. European Journal of Pharmacology, 936, Article ID: 175377.
https://doi.org/10.1016/j.ejphar.2022.175377

DOI: 10.12677/acm.2025.15113194 1085 Il PR 2 2 3t


https://doi.org/10.12677/acm.2025.15113194
https://doi.org/10.1016/j.mad.2005.04.006
https://doi.org/10.1155/2015/659687
https://doi.org/10.1016/j.ejphar.2021.174062
https://doi.org/10.3892/ijmm.2019.4125
https://doi.org/10.1016/j.heliyon.2023.e12819
https://doi.org/10.3389/fphar.2022.875549
https://doi.org/10.1186/s13048-019-0585-2
https://doi.org/10.1002/pca.2852
https://doi.org/10.3390/molecules190710650
https://doi.org/10.1016/j.ejphar.2022.175377

e, EHE

[56] Wang,J., Huang, Z., Cao, Z., Luo, Y., Liu, Y., Cao, H., et al. (2024) Loureirin B Reduces Insulin Resistance and Chronic
Inflammation in a Rat Model of Polycystic Ovary Syndrome by Upregulating GPR120 and Activating the LKB1/AMPK
Signaling Pathway. International Journal of Molecular Sciences, 25, Article No. 11146.
https://doi.org/10.3390/ijms252011146

[57] Estienne, A., Bongrani, A., Ramé, C., Kurowska, P., Blaszczyk, K., Rak, A., ef al. (2021) Energy Sensors and Repro-
ductive Hypothalamo-Pituitary Ovarian Axis (HPO) in Female Mammals: Role of mTOR (Mammalian Target of Ra-
pamycin), AMPK (AMP-Activated Protein Kinase) and SIRT1 (Sirtuin 1). Molecular and Cellular Endocrinology, 521,
Article ID: 111113. https://doi.org/10.1016/j.mce.2020.111113

DOI: 10.12677/acm.2025.15113194 1086 Il PR 2 2 3t


https://doi.org/10.12677/acm.2025.15113194
https://doi.org/10.3390/ijms252011146
https://doi.org/10.1016/j.mce.2020.111113

	中药基于AMPK及SIRT1信号通路治疗多囊卵巢综合征的研究进展
	摘  要
	关键词
	Research Progress on the Treatment of Polycystic Ovary Syndrome with Traditional Chinese Medicine Based on AMPK and SIRT1 Signaling Pathways
	Abstract
	Keywords
	1. 引言
	2. AMPK与SIRT1
	2.1. AMPK结构和功能
	2.2. SIRT1的结构和功能

	3. AMPK、SIRT1与PCOS的关系
	3.1. AMPK与PCOS
	3.2. SIRT1与PCOS

	4. 中药通过调控AMPK/SIRT1相关通路改善及治疗PCOS
	4.1. 中药复方作用于AMPK、SIRT1相关通路
	4.1.1. 健脾益肾化浊方
	4.1.2. 启宫丸
	4.1.3. 金匮肾气丸

	4.2. 中药有效成分
	4.2.1. 柚皮素
	4.2.2. 茯苓多糖
	4.2.3. 黄酮类
	4.2.4. 枸杞多糖
	4.2.5. 龙血素


	5. 总结和展望
	局限性

	参考文献

