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Abstract: Polycystic ovary syndrome (PCOS) is a common reproductive
and endocrine metabolic disorder in women of childbearing age. lts
pathological mechanisms are complex and diverse, involving insulin
resistance , hyperandrogenemia, oxidative stress damage, and disorders of
glucose and lipid metabolism.  Studies have found that the
phosphatidylinositol 3 — kinase/protein kinase B ( PI3K/Akt) signaling
pathway is involved in regulating the apoptosis and autophagy of ovarian
granulosa cells (GCs). Traditional Chinese medicine precisely regulates
the expression of proteins related to the PI3K/Akt pathway through
multiple components and multiple targets, inhibits abnormal apoptosis
and excessive autophagy of GCs, thereby significantly improving ovarian
function and metabolic disorders, alleviating clinical symptoms of PCOS
patients and delaying disease progression. This review explores the
regulatory role of the PI3K/ Akt signaling pathway in PCOS and analyzes
the potential mechanisms of targeted intervention of PCOS by traditional
Chinese medicine. Through a comprehensive analysis of existing
literature, the research progress of traditional Chinese medicine
monomers and their compound preparations in improving clinical

symptoms of PCOS is summarized, aiming to provide scientific theoretical
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support for the rational clinical application of traditional Chinese medicine in the prevention and treatment of PCOS and

to provide new research ideas for the development of new therapeutic drugs.
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Figure 1 Schematic diagram of the phosphatidylinositol 3 -
kinase/protein kinase B signaling pathway

PI3K: Phosphatidylinositol 3 — kinase; Akt: Protein kinase B signaling
pathway ; mTOR : Mechanistic target of rapamycin; IRS: Insulin receptor
substrate; PIP2; Phosphatidylinositol 4,5 — bisphosphate; PIP3 ; Phosphati-
dylinositol (3,4,5) - trisphosphate; PDKI:3 — phosphoinositide — depend-
ent protein kinasel ; PTEN; Phosphatase and tensin homolog; Bel =2 B -
cell lymphoma 2; Bax: Bel 2 — associated X protein; Caspase —9: Cysteine
— aspartic protease 9; IR: Insulin resistance; GCs: Granular cells;
GSK3B: Glycogen synthase kinase — 3 beta; FOXOla: Forkhead box
protein O1 — alpha

1.2 PI3K/ Akt i# &5 PCOS #Z/MRERT
1.2.1 GCs BT-58%

GCs & IR R BT P i 3= 5 1Y SCHRFPE A MO, A
Ay OB L B2 RS2 1 78 FR AN A R A TR, ST



12950

v T R 25 PR gk R

4135 520 5 2025 4F 10 ) (BAS 442 1Y)

YR & B A ) A G R v Kk AR D E M
PCOSZEE IR L GCs BT B Wi {5 = 1 B 2 I 57
PO RS, 5 A0 i 45 4 2 B R IR, 5 UKL A
JfJ2 Ao TP B, B 25 R I DR D) RE A R & IR
BEAT , K0 M R A R

1.2.2 FEBEMKPL(insulin resistance,IR)

AT WIS R W, 49 75% 1) PCOS & & IF
IR X 2 S B = B XU AT 991 79 I 2 5
C2 - M B 3L [6) 155 S 1) PCOS R BLAFAE, TR A
PLEIBFHR R , 2 — I UIAL #1L S PCOS #5871 K BLBR
SURBURLAN M Y PI3K/ Akt/mTOR {5553l i 52 B3 B2
WO RS, W B B R 2 R 38T i, GCs A W T 3
B 32400, ) I 200 i 0 1 S A B R AT, 4 7m — H XL
WG A8 30 12 308 ff %o B B8 GCs ) T2 5 A Wi R 2
FEAMRIVE R TN 6 525 14 i B 8 3R U IR Ot A
AR AL AR, DA AE 2% PCOS AH 3¢ JBE 5 R HIk4T
('polycystic ovary syndrome — associated insulin resist-
ance,PCOS — IR) ek e
1.2.3 S = %E (hyperandrogenism , HA )

HA & PCOS [y %05 BURFAE 2 — , T il 3 T4
T e - A - OPSLRh 0 TE R DRE, W] INHFS S HE IR 2
REFEATFIRENR O 2R AL, &0 & A &Mk KR E e
SRR LTSN e T BIVERT 58 P i R B, I
SR KPP TR A B R AR O, K MR
5T 7% 1] 30 GCs I TAH DG BE BRI Y S 0TS o e
ST A B, 8 2o ) i ) PISK/ Akt £5 538 5 OC B
HERE, TR TS GCs T2 - AR
ffir , T35 PCOS 6 114 I 5L 20 RE R A5 e iF A 9K
HEg
1.2.4 SR ( oxidative stress,OS)

OS & fith & BP0 B 58 285 2% A7 0 B9 90 3o 7 A 43
(GBI R . XU 4525 5 e of e 5 9 PCOS
KRN BRI A H202 5 31 GCs KRR S L &
B, 22 ZHRUIMAL 3 , B AR OCHE I Beclin — 1 30
FRE A 1A/1B 5255 3 5Btk IE 3 (1.C3 ~ phosphati-
dylethanolamine conjugate, LC3 - IT) 1 p — PI3K ik
IR REAIG T p — Akt T p — mTOR 1) 33K 7K F- B
BT R 3 — & B UGIE S HBUICAT A S5 BRI
EPEL LR ROS 19 R AR, i i 55T PI3K/Akt/mTOR
G B OR YT OS W3Ry GCs 1 & AW, X PCOS £
BRI A B R B L AR AR S
1.2.5 HEREACHIZEEL

BEIRCEZREL S PCOS B RR , HA FI IR — 4%
PRIE TR 605 i A R A A i A2, B2 el

PCOS & P28 HEON b A5 L FH N 70 I 5 % 70 T
BLIIBIFFE A B, LNK J PR AT S 38 ) AKT/ SCSKAE 27
i O3 (forkhead box03 ,FOXO03 ) i J& 5 H IR L,
ff FOXO3 Joik: 1 i B2 A0 08 1 51 4 7 3 40 M I,
TTEA AR N S R, E A i GCs A T2 7% 7 1 e
g, UHE W O R R B R, R ERE,
MUUER LNK B A 5, PCOS /)y B AL 1 2l 1 ) 3 W 4k
KA, GLUTA L3R 7K1 18 35 T, MR AR 3K AL 2
WG o PRI, LNK A AR PCOS I RIAYT (19
ERERAE7/E LYN8

2 fEZiFE PI3K/AKt 55 1& K8 PCOS

T ETC PCOS 1% RC 2, (HARE Hl
PREFAE, vDRe Z A8 T OB “ A A" “ A7 4
TWlE, JIACEE N K PCOS Wyl F2AE S, ST
PIIESC R B0, I R TR TR 32 AT AL =5 | A <0
PRUBZE LS I PEL 55, BRI a o Dt D) iy A g et
R AR AR AL B I LA
2.1 HHBRERERIY
2.1.1 #EWMELEW

B R R PR F S M Ay, A B
PR A E SR EY R AR
ZNN S R & T T3 RTHR  UTR vie RT ee SY e
FHXEH cleaved caspase3/caspase3 Feik /K, #ERnH
FH ] BB Y miR — 206 IR A | PI3K/ Akt
{5538 P& ok S B PCOS BT,

FEFFER (icaritin, ICT) J&—FP Y5 A 2 FAE/ 8 -
SRR A G W), BoAT U5 B i AL L A AE 5
IR . ABRREE T BESE B, ICT T PCOS 45
TR B )0, U8 GCs 71 p - PI3K p — Akt dHH 3%
K@% B, LC3 /LC3 T HfH . Beclinl 7K [ 1R,
Bel -2/Bax HAETHE, HER B HOBM:, #2725 1CT &
LGS PIBK/ Akt {555 B, Il GCs Iy T2 5
H W

b i S B Sy DA e 24 A A b i B K AR BT
Ky, BAPURAL PR 07 PR S 2 B
Bl B A5 BT UIE S, A b R B R BE A5 4 1 PI3KY/
AKT/mTOR 38 # i) % AL, FEAIR PCOS BERIAR B BF 520
LU B K A RS EBR 23 I BLAT IR RS
2.1.2 ZEBEUEY

FIZE I R AR T 2 PR AL AU AR AT 41 4L
BAGLAR . Ba AL, 3 10 i A0 55 2 Fh 24 311
FPOT SR R A SR PCOS B S50 40 M, 28
10,20 40 .80 umol « L' A& P HET T, &k B v 3 5
W& AKT/mTOR {5538 i, 32 m GCs BHH R, 38 A



Chin J Clin Pharmacol

2951

Vol. 41 No. 20 October 2025 ( Serial No. 442)

WA B i, % AU L Mk RE - ) AR, LR B
Beclinl 25 93635 & LC3 T /LC3 T Hfl B 1%

L F N E B b 32 O — P s v 1 2
FAEW, BAHUR FURA KN 5 2R Uk S 2
HURRPE o BT RI, 25 8 T FAIG PCOS BERIK R
B 5L 20 2R Uk 20 A H R TR DG B I A KT
ML 32 B 8 3k 40 i) PN 5T 9 A 56 /) IRElac -
XBP1 i&4%, [R B 306 PI3K/AKT 553 %, A1 A 3K
AR B GCs fo % = M 3 R A 555 5 10 U 1 4
7i,

2.1.3 AYREELED

/INEEG, ( berberine , Ber ) J& M Hh 2 41 ¢ 1% HR R BRI
SRS AR e, HLAT T A R N | R T[] Pt S5 24 1
PERIPY . YU 272 B 58 & 8L, Ber 3 838 i | A
p - PI3K .p — AKT I Bel -2 FE 35, [B0 F i Bax

Bel =2 FHEFETAR #E K F ( Bel — 2 — associated death
promoter, BAD ) F£3k, M\ T i i PI3K/ Akt {5 538 %,
P A AE S A GCs P T, Fe 20l PCOS KLY

) IR & HA ’Ij(/u\o
Li b H R ICT KL BB L 28 P I %

H K | Ber %?Efﬂiﬁxiﬁk > R R
PI3K/Akt {5538 [, 2 ¥ 55 T Wi 0P 5 GCs Ji 12 J¢
H Mg AE DG 2 [ 3R GK A A i R AE S HA Fi IR,
JETBE B A 2K AL, U Bk 3 AE 28 PCOS 1 95 o it
& HAT, & T 25 15 1k B4 5 PI3K/ Akt 38 %
1BYT PCOS [ AH A58 A BR , A SR WF 98 J5 1] i 45
T2 58 Z v 2536 1 B4 0IRIT I T TR i) B
TE PCOS K ML o B 40 F T4 N 45 . 28 FR iR
K AR oy A 55 PI3K/ Akt 38 #§ 36 97 PCOS /) 121
YERIBLE, WL 1,

R 2GR S B IUR I VA PE DR NR L ULAS 3 — A/ 25 G B Gl 5T 229 O SLE5 A AE A A LR

Table 1 Mechanism of traditional Chinese medicine monomers in regulating phosphatidylinositol 3 - kinase /protein kinase B signaling

pathway for the treatment of polycystic

Chinese Medicine Monomers

Category Target Sites Acting Pathways Regulatory Mechanisms
’ and Extracts
flavonoid licquiritin {13 microRNA =206, p — AKT, p - PI3K T, activate the PI3K/AKT inhibit apoptosis of KGN cells and
cleaved — caspase3/caspase3 | pathway promote their proliferation
icaritin[ 17 p-PBK,p - AKT,Bcl -2 T ,LC3 1 /LC3 activate the PI3K/AKT inhibit the apoptosis and autophagy
I ,Beclinl ,Bax | pathway of GCs and promote their prolifera-
tion
total flavonoids of eucom- p—PI3K,p — AKT,p - mTOR 1 ,LC3 [/ activate the PIBK/AKT / inhibit the autophagy of GCs
mia ulmoides' '’ Lc3 1 | mTOR pathway
polyphenols resveratrol 12! p - Akt,p - mTOR 1 ,LC3 [I/LC3 I, activate the AKT/mTOR inhibit the autophagy of GCs and
Beclinl | pathway promote their proliferation
curcumin 2! p - PBK,p - AKT, Bcl —2 1, phospho- inhibit the IREla - inhibit the apoptosis of GCs
rylated inositol — requiring enzyme 1 alpha, XBPl pathway; activate induced by hyperandrogenism
X = box binding protein 1, glucose — regu- the PI3K/AKT pathway
lated protein of 78 kDa, C/EBP homolo-
gous protein, caspase — 12, caspase — 9,
cleaved — caspase —3, Bax |
alkaloids berberine 2! p - PI3K,p — AKT,Bel -2 T ,BCL2 - as- activate the PI3K/AKT promote the proliferation of ovarian

sociated agonist of cell death, Bax |

pathway

GCs and inhibit their apoptosis

1 :Up - regulation of pathway — related proteins; | : Down — regulation of pathway — related proteins; p — AKT: Phosphorylated protein kinase B;p — PI3K:

Phosphorylated phosphatidylinositol 3 — kinase ;p — mTOR ; Phosphorylated mammalian target of rapamycin; LC3 II : Microtubule — associated protein 1A/1B —

light chain 3 form II;LC3 [ : Microtubule — associated protein 1A/1B - light chain 3 form I;Becl

—2:B - cell lymphoma 2 ;Beclinl ; Bcl -2 — interacting protein 1 ;

Bax:Bcl 2 — associated X protein; caspase — 12 ; Cysteine — aspartic protease 12; caspase — 9 ; Cysteine — aspartic protease 9 ; caspase — 3 ; Cysteine — aspartic

protease 3 ;cleaved — caspase — 3 : Cleaved cysteine — aspartic protease 3 ; GCs ; Granulosa cells

2.2 hHEH
2.2.1 #pSEppk

faRE 55 B A3k 1 R BOR B i e ) L
AR R TR, R S BT R B,

@Hﬁﬁé%‘%?ﬁﬁ%*ﬂ%éﬂfﬂiﬁﬂXXEIK??ﬁi’SﬁE%
PG PI3K/Aky/mTOR 55 38 i, A A% 3 il B 5

GCs {Jﬁtﬂfﬁ,ﬁzﬁhm%wﬁ\%%?@ﬁﬂ‘lﬁ(ﬁﬁﬂ%ﬁ
W UIRE A A IE AR o
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|2t R
2.2.3 RRIBMEEE
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AL, ELAT (R 0 M ik 2 . WANG 250 g
FERI, & CFD iGY7 Ja , PCOS #5571 K B B 81 2 21
p - PI3K .p — Akt Bel -2 3 ik B, Ifi Bax £ik
T, H GCs JAT- 3 18 2 REAK, $2 7R HAL I v] A /2 il
RS ZREAE KB T -1 (insulin - like growth
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K2 PRI IAERENEIE LA 3 — S/ & P B GG 2 RN LS AE IR F AL

Table 2 Mechanism of traditional Chinese medicine compound in regulating phosphatidylinositol 3 — kinase /protein kinase B signaling

pathway for the treatment of polycystic ovary syndrome

Compound

Drug composition

Target site of action

Function chennel

Regulatory mechanism

tonifying spleen, nourishing
kidney and removing dampness

formula!?®)

tonifying kidney and promoting

fertility decoction'?’)

guizhu yikun formula?®]

guizhi fuling pill (29

astragalus, codonopsis, poria, at-

ractylodes, epimedium

salvia miltiorrhiza, red peony root,
yam, Chinese wolfberry berry, po-
lygonum multiflorum, cortex mou-

tan, poria cocos

morning glory, angelica sinensis,

atractylodes,

cus, plantago asiatica

arisaema, poria, peach kernel,
white peony root, polygonum mul-

tiflorum bark

ophiopogon japoni-

p - AKT, p - PI3K, p - mTOR
1, Caspase — 3, Caspase — 9,
Bax/Bel - 2, Cytochrome - C,
Caspase —9 |

p — AKT, p - PI3K, p - mTOR
1 ,Bax/Bel -2 |

p53,p -mTOR T ,p - AMPK |

p - PI3K, p - Akt, p - mTOR
1, Beclin —1,Atg5 , LC3 11 |

activate the PI3K/AKT/
mTOR pathway

activate the PI3K/AKT/
mTOR pathway

inhibit the
pathway

P53/AMPK

activate the PI3K/Akt/
mTOR signaling pathway

inhibit apoptosis of
ovarian GCs

inhibit apoptosis of
ovarian GCs

inhibition of autoph-

agy in ovarian GCs

inhibit autophagy of
GCs in the ovary

p53 : Protein 53 ; CytC ; Cytochrome — C; Atg5 : Autophagy — related protein 5; AMPK ;5" — adenosine monophosphate — activated protein kinase ;p — AMPK : Phos-

phorylated 5" — adenosine monophosphate — activated protein kinase

3 g

PI3K/ Akt {5538 B ATy 40 1l P9 SR SR 45 5 5% 5
FGE, il P O SEUR AN (GCs) IR = A I, 2
JEA PCOS {77 AT TS 1 FE 20 T4 AR
BB, v e 2 ] e A ME TR 4% PISK/ Akt 3l 4 56 2R
IR KF AR GCs o T St A, W

ARG

F UG PCOS A HIun SN REIF- (et A AR HEDE . (AT

FEBH
MAFHEH

TE R X S BAR T AE F P 25 0750 2 HAT b
P A 5 AL 19 2 BRAR A, 5 B
BERLE PR BL T rp R B ARUL s R U T 767 1)

SN = e o

JUE R 25 48 PCOS i R IR 7 B UG 3%
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