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Research Progress on Intervention of Flavonoids in Polycystic Ovary
Syndrome (PCOS) with HPO Axis Disorder
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Abstract; Polycystic ovary syndrome(PCOS) is a reproductive endocrine metabolic disease characterized by endocrine ab-
normalities , with menstrual disorders, infertility and hirsutism as the main clinical manifestations, seriously affecting the reproduc-
tive health of patients. The hypothalamic — pituitary — ovarian axis( HPO axis) has secretion abnormalities in PCOS, such as ab-
normal pulse frequency of gonadotropin releasing hormone ( GnRH) , the increased ration of luteinizing hormone ( LH) /follicle —
stimulating hormone ( FSH) , adrenal and ovarian androgen overproduction. In recent years, traditional Chinese medicine (TCM )
has been widely used in the prevention and treatment of PCOS and has shown positive therapeutic effects. Flavonoids,one of the
common active ingredients in Chinese medicine,can improve the hormone disorders in the HPO axis of PCOS through anti — in-
flammatory , antioxidant , autophagy and apoptosis pathways,and modulation of the PI3K/AKT pathway ,the TGF - 1/Smad path-
way ,the MAPK/ERK pathway and so on. This article reviewed and analyzed the mechanisms of flavonoids in the treatment of
HPO axis secretion disorders in PCOS in recent years,and provided theoretical references for their further development and treat-
ment of PCOS.
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1 PCOS 5 HPO 533,

PCOS J& 21 Ak T4 B F 0 01 IF d5c 5 DL 189 19 43 8 98 5
2019 4FRAGHRETIA 29.5/10 J3 A o T B PRAFAE b 34
Rl % TCHRON 2RI EIBE, IR 2 P A I 5 R AP
YRR R MAE? . PCOS & ML i 7 WA B, B ATA 9 e
JHE 18R ARAE A O SR E] B AT 4E AL B BBk = DL
WP LAES PCOS RMIFEFI KRS,

HPO %l 1~ Fe il 2 4 R B9 55 20 J5 1) — 5% 5 8 1 pir A
MIBHZE N Z3 I R B 430 T8 Fo i (9 4R 1 i 3 3% B O R
( Gonadotropin releasing hormone , GnRH ) #1 22 5047 i GnRH, H:
SrUAHLHI LR 1o 2R i Kisspeptin 375 ik 5 KISS - 1R
SR Gttt GPRS4 ZAKZE & J5 e AE T F Bk GnRH fif
LITHA TR T IR %15 514 Tl 2 Kisspeptin 775
HPO i 3975500 GnRH [o) T {4 iy - ) g M 40 i 4 1 45
5, H1F PCOS fAE A A% GnRH BURME R R , i 314 A= i
# (Luteinizing hormone , LH) 4G U FRE I I, 325 117 S 33 B g
RECAAN L 7= 3o B M 2R S5 A R K P A 2 A B 3
B K LHAE E I SRR EER 64 2300 , T AR A1 B 9 35
% (Follicle — stimulating hormone , FSH)) {ifi D &5 PN /)N BR 1452 1| %
H,EEILE 2, #—DHT5ERYITE PCOS it h GnRH A LH
G IR R B T F ol — TR0 GnRH A
A 222 s R 42 T 7 A g BB T Ak HPO Bl 28
N INZEELE PCOS AY =B ASIE .

Kiss-1
GPRS4
I cgta
PC |
I ‘ DAG ‘
| —
PP | | |
‘ 1P3
. Caz‘
‘ IP3R

o
&1  GnRH (143545
TER
GnRH 1

=0 ﬂ

(er )] BRE [ef

€2 PCOS T HPO 2 /R K
BFFE 5, 2 08 00 5L 5545 G W 8 GBI (Polycystic ovary

syndrome — insulin resistance, PCOS - IR) R EFEEH S K2
Y — 1 (Insulin receptor substrate — 1,1RS — 1) (PI3K
AKT Wi & B B - 3 ( Glycogen kinase synthase — 3, GSK —
3)FEZAME T T Rk IRS BRI BERR AL T K, T
PI3K 1% 1k, 1 ] 4 % 4% %% 18 85 B 4 ( Glucose Transporter,
GLUTA) iz, BN 5 A J 55 KA Ht. SCHET E i PI3K/AKT
PR PCOS — IR AR EFEA o BEsh, AR UE 4 2%
] miR 320 .miR —21 i 55 1k 7] 1 ¥ 306 PI3K/AKT 5 1% , ik
i & PCOS - IRV ™',

ARTIMANI T 4" AERRFE PCOS 25 01 1 v 0 A B
K-8 M 40 TR 06 AR Y S22 vh & B, PCOS 13 22 (1) MDA
H1 TOS ¥e i 454l PCOS 104 Bl 5 0 5 , S BT Ak B ) (Total an-
tioxidant capacity, TAC) FIGREESEE ] & & FEA%, HHKFE5E40
HaA R (IL) -6 1L -8 g IRSE I F - a(TNF - o) S5 55 K]
THAE R BN SRE R T2 B IR 5L 50k 1 4 A 3K
RN I A MR S R IR K I N, 2 T O e e
FIMIE , FEOWEFH M IR T o Wi & s R
AT SRR AN FSH 5 PRI , LR BRI AMH f 3%
5, SEC I A & U P, ZHOU D N 28 R A
ZHERR ( Dehydroepiandrosterone, DHEA ) 175 511 PCOS K Fi Ol 8
g B, B A T AL 4 4 R 7 ( Macrophage migration inhibito-
ry factor, MIF) i i 22 24 JF 15 46 35 H 18 B ( Mitogen — activated
protein kinase, MAPK) {53 %2 5 PCOS W & 5. %N T kB
( Nuclear factor kappa — B, NF — kB) {5fL A fE & S8 PCOS &
1R E R R K T o Toll £ 5% 44K — 4 (Toll - like receptord ,
TLR -4) AEFURHEESE -3 (Galectin —3) NOD HEAZ (R FAHE 45
Kyt A ¢ 3 9 3 (NOD - like receptor thermal protein domain as-
sociated protein 3, NLRP3 Z&5E/IMA ) ZE100% N iiE NF - kB Ji7 , 4%
MR L - 6 ' TNF — o 2980 71 tb— B T s

AN, B A A 2 A (9 ( Mammalian target of rapamycin,
mTOR) | i 1 B2 ¥ 75 & 1 14 [ ( Adenosine 5 — monophosphate
(AMP) - activated protein kinase, AMPK) NAD — & i 14 2= 2,
kAL B Sirtuin — 1 ( NAD - dependent deacetylase sirtuin — 1,
SIRT1) ,AMPKa - SIRT1 | i 2 R il 2/ 155 it 5 A e S 0
K7 3(JAK2/STAT3) \WNT/B - catenin , TGF - B 5515 5 if %
SIS PR IE W] BB S 2 N §L 45 1E HPO Bl 3 W E AL
A,

2 BEHERFFEENEEAE HPO Mok EFE AR EERZE
5y

B R 2 B A BE R FEAE T U R B A 55 25 3
Wk, OH J S 220 BT 5 2 F 450 s o 38 I 4t A J55 ] Xt P-
COS A gt A AE A 25. JAMILIAN M Z502Y 5k 5 5 %
Fi 151 PCOS (A AUHPRAS HEAT % %8, BRI 12 J] 50 mg/d

S EA R PCOS 2 PR B B R ARHT MR H il =R
SEAC NI A bR S WK B2 SRR A ) J i e A Ok
B W, WS 80 TR AT T2 B2 U0 SL45 5 1E HPO
o EL .

2.1 FE Rk my HATHEEINELEGAE HPO il 551
ZEALAE I 0 B B A4 4 BRZE R AT 3 Dy e R | BT S ) L A
R BT . WFFEIAK B A be i 26 (b & 1) B
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G B A5 4 38 — HSD H1 178 - HSD [ 9 fiE /1,178 -
HSD BB ML B, 6400 B, k'™ . S ik g0
1A M) B 26 24 B/ LA I 26 1, 2 T 45 #y X AL
K3,

2.2 BEE SRS BRI R 25 R S A T TR
IT 2B 00 LR AT HPO B4y W 25 L, HLEL ARV FIBLA W26 2.

3 MEMEMS TS EMEL S HPO b FILHH
HEM

301 o3k MMM 48 A S N AE 2 40 B .25 4 AE HPO 430
AL E EE MM . RAEN T IL -6 CRP fEEE M P-
COS T H M # v BA F K- 22350, Hol i AR R 42
F HPO B /IS ZE AL, QO b 5 AT S O LA i
WES T TR R R AR . KSR & R PCOS
WER A B3R E R, &K O 5 88 T 95, IL - 18
FINIL - 18 Feake T Hi AT 8 T W, 38R MR S A S 17 7T i
AR AL 22— o A % T8 1A 8 508 3o 40 ) TNF —
a IL -6 J% MDA f{33k, 7+ SOD /K-, 4k i ik 3645 71 K B,
HPO 4725 aL .

3.2 A EALPLILS S KR TR BTG, SRS
2 5P SRR A o A, S B S S I 4
PRSI =) N AT L TS TR N7 i 4 R e o | A
ZEELT L MR T L R g P SOD K, IR NO
MDA ¥ Ji , 42 7% J B8 4% A7 40 00 3% PCOS K B 10 480 Ak B 0k
BV LUO M & IER R B G E A T B PCOS
ANEUHLH B S2 3 b s B, R IE LT AR T (R A REWE 4R i o0
L4 MDA K, 3F 1438 SOD,GSH - PX % CAT f9 5% 1k,
R HCTT LA 4% % A S AL B 38R 7, 6 PCOS /) B AR A

2B
ﬁ/‘?&urﬂ o

3.3 MEWMERER BN N IT A BRI
RS B AL B BE R 3138 , 30 ) 07 A AL B0 4, 000 T T S %
HLEMIA R o TEEBRAE S 4 TR R L 300 me/kg H B K+
TS A B, R UL LH T 7K P-4 45 #8420 B 8 F&AIG, B, /KT
BT, B9 S 4 41 CYP19 mRNA & & | P450 35 & 1L
(PA50arom ) 7K AL BERY AL AR, BRI, 1] CYP19 (P450arom
AT LARR ] T ACOF- S e e, ORI R AL . ATl
ST GATA - 454 HF 1(GATAL) 5 HSD3B2 JE 3 F 45 &
e HSD3B2 [ 3535 , it 3% NCI - H295R 4 fifg 4y s 5, 3F
T AR AR R AP

3.4 FwEw 5 AT IENRANS S T ORI KL
BB P B IR SR SR W IE b AR U T A 2
PCOS PR Ak By A SR 7, stk — 2 BF 5% %% B PCOS i %
AR R AN 2 B T B B Bel - 2 3RaA KT 3 E
1 3R Bel =2 A AN A T30 % S 0 R 2 B O ST IR
HEFEHE, OPSUOURLAN A 18 WAL ORI K F IR P B R 4
HEAEH, SR AL B I RE . A SR I A R T g A
R 28 i v 2Nz ZRE B 140 ( Small ubiquitin - like modifier,
SUMO ) 4557 ik 3 (SUMO specific peptidase 3,SENP3) [ 315,
HEMTGE PCOS B Bk 4niang | g e . % K igig
AR K SO0 S 2 SUBUR 4i HiLZ ' Caspase — 3 25 [ BH %
FIRTREE ISR A L Bax/Bel -2 & 1.C3 - 1I/1.C3 - |
LUARL, $2 735 LT Al 38 o 400 1 B9 52 0K A I 0 B WP SE T, T
BB R S B T IR A R AE S T
Ul OS2 SUBURL AT M SR, PR UL AT 5 B B T
Be. CUI X 2P gy H & Z 2755 53 miR - 206/PI3K/AKT
TR T N O SEATURL AN RS 40 B 34 AR AR PR TSSOk B
R BE I W R IR KGN 4 i Hp — AKT 1Y 3R 35 Fllp - AKT/

JekpAR

OH

e

K3 BARITZHRINELEAAE HPO 30 ZEFLAE Ay BT BRZE SR B AL 2 254
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F 1 BAEIBITZHINELLAE HPO 4325 SLAE A 0 $ R 2E A0k

. vy R 22 i/ b N
LI Pl g (mgke) o Bl ik
LR 1789 3276 0.18 300 kg FE( CYPI9mRNA. P4S0arom AT (23]
HEA 1796 65.69  0.74 20.40.80 pmol/L KGN 40 Ji1% miR -206/PI3K/AKT 8 BiA 041> [24]
PRAE - 17.93  0.21 1020 F T 3B - A TFIRE 28 (3B - hydroxysteroid dehydrogenase, 3B - HSD) & % i%;  [25]
_F 1 P450arom 3 [k
8.75 DHEA JEHE ER - %K F E2 #1567 2 (nuclear factor erythroid -2 related factor 2,Nrf2) - X [26]
LHEHE [ 01 ( Forkhead box O1, Foxol ) - ROS i J&; {2 m U &, 75 h
P450arommRNA ,CYPI9 mRNA ,FSHR 2357k
K R 20.35  49.03  0.13 250 ¥ g FEAG IL - 1B L - 18 K- fH 2 L R0 8 e R 2 Ik ( Androgen Receptor, AR) £38  [27]
100 Hlt A NF - kB poS RIBERRALAKCT:, 3o AL BR F kB M o (Recombinant 28]
Inhibitory Subunit Of NF Kappa B Alpha, IkBa) 723
KEFHEMHT - 19.440.19 50,100 IR~ B WEROMEAIZIL - 6 TNF - o KT B AL [29]
FEE - 23.33  0.73 2550,100 F g A pS3/ AMPK 3 [30]
50,100,150 DHEA {ie# PI3K/AKT 23k [31]
50,150 F il e VAT TGF - B1/Smads 7 [32]
HEZE - 1.36  0.24 20,4080 B S 1% TNF - o IL - 6 \NF - kB p65 mRNA 7K, 7+ LHR ,ESR mRNA 3k 7K F [33]
BRE - 24.03  0.69 120,80 BT TGS TCF - Bl Rk KT [34]
50,100 S VA PI3K/AKT/ FoxO1 % [35]
100 DHEA JR7% TLRA/NF - kB 3 ¥ [36]
gk &% 14.40  46.63  0.28 100 DHEA F&{ NO MDA 7kF [37]
100 et TGRS AMPK SIRT - 1 kAT [38]
100 DHEA %) TLR/NF - kB 8 ¥ [39]
100 DHEA WA BAX IL - 6 TNF - o f95235 ;3% FSH 1 B bk A0A0%7 -2 S5 (B - cell lym- [40]
phoma -2, Bel -2) %5k ;40| AR 3k ; 1475 CNP / NPR2 3%
KKEZE - 0.93  0.93 50 DHEA NS AR KK ( Connective Tissue Growth Factor, CTGF) IL -6 /K- [41]
Mg % 16.98  59.29 0.21 20 F il e $Eit AL A ( Catalase, CAT) . SOD Fl ALT /KF [42]
100 DHEA {23k PBK/AKT @ik [43]
BT - 3.20 0.68 100 DHEA 1658 BAT %845 F34 PASOC17 F5 75 fL s 3B - HSD 178 - HSD il STAR (1) 725% [44]
R - B.06 021 2040 TR WE{EG TNF - o IL -6, T0S /KF, 18 TAC 5 SOD /K [45]
IIE$+ 1.0 5523 0.20 50,100 Pl WEARTREANM R Cleaved 4 R Stk Ik AR 28 11 7 - 3 ( Cysteinyl aspartate = [46]
specific proteinase -3, Caspase -3 ) #63k J Ba/Bel -2 \1C3 - II/1.C3 - T [Lfl
RUOHHEEA - 3.5 0.68 3.5 DHEA BELIT STAR CYPL1AL &1 HSD3BI 700 L35k, T8 CYPIOAL 3k 45 GSH & 8 [47]
ik SOD 2 H kit %8 fk W ( Glutathione Peroxidase, GSH - PX) \CAT i
HAAF 1736 40.12  0.75 50 DHEA E KA T C S % H (C - reactionprotein, CRP) 1 , i/ B 4L 41 caspase -3 [48]
G{SESIY
275 umol/L NCI-HO9SR AL 7% GATAL &5 38 - Bk R S (HSD3BY) B ) FAO%e & Ul HSD3B2 6k [49]
EEER - 15.30,60 umol/L L DHEA U PI3K/AKT sk, i 2 200 25 B AL WUR 4NN T B [50]
MR - 1290 027 5 Fehm SHIOT S0 B e R e A 0 O B ) RO 1y (peroxisome [ 51]
proliferator - activated receptor y, PPARy) i34 ; M| 515 TGF - B1/Smad 3 #
LR - 1371 0.75 10,2030 DHEA ] NF - kB AKT {556 5% [52]
F2 HARITZHEINRLEEAE HPO 4330 ZEELAE F 0 G 3
SR M/ (mg/kg) TR Sk
LA A9 200 DHEA R TNF - o\ IL -6 MDA /K3, $£ % SOD ¥k Jif [53]
Y o2 F SR 20010050 DHEA B4 HCG KA i GnRH K G i AR %35, THs SEfK GnRHR ik ; FJHBREE Bel - [54]
2 AL, NI Bax BRI ; FEARON L TNF — o H1 IGF -1 AR
200,100, 50 ey R Fr il R R RSP AR 193R5X [55]
200 DHEA il MAPK/ERK 3 [56]
i S TR 200 fe Wi PIBK/AKT/mTOR 38 #% , 300 1 51 55450k 41 B ik [57]
220,110 .55 ENRIRE IS e P8 HPO #hd Kiss1/IGF — 1/LEPR/AR H)5%35 [58]
HFRIEMHI 200,100,550  DHEA 4 JAK2 / STAT3 58 % 1597
/N ST 240,120 .60 ok ity T Bp Hi2H 20 PIBK AKT J% GLUT4 ZE 131k [60]
FEEREEGEE] 50,100 200 Skpm - [61]
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AKT FLAH, [ 98 MiR - 206 [ 33k, $2 /R H &4 Al 58 ot
miR - 206/PI3K/AKT i % 7% S KGN 41 Jitg 4 1=, B A% 41 i 1%
7, HE T B O 5L 2 B
4 FHEEMLESEE HPO HMEFINESER
4.1 PBK/AKT ##% PI3K/AKT il &7 PCOS [ % fil %k J
w2 A e, JHL T R 200 5 O T R B
S e B R 0 I A A T o BRSNS B
i 8 PCOS — IR J FLOH 8 PI3K  AKT K GLUT4 %5 1132
ik, % PCOS - IR R BUIR A2 T3 shah, B fEhs
B T RBRIC RN L4 ZUrh p - PI3K p -~ AKT Fl p - FoxOl
FPIF T RAT I PRAGEUESE B AL PCOS [ AT
4.2 TGF - B1/Smad @ # TGF - Bl J&—FhHEfg 75 2L & F
ML Z e AN+, 58 & B TGF - 81 il it Smad2/3 F
Wil 5K A G5 P45Oarom' ™ pt4h, TGFB1/Smad3 {5
S e PCOS e RUBURE 40 M 8 T IR A TR . Bk
I, BT A5% 3% 3 5 BEL W7 B9 221 21 v TGF — B1/Smad 3 i
T, PPARy &35, 4 17 5 35 R BRI A 16 35 LA 09 5L 2T 4t
Y, ZHOU Y Y %5 o 7 546 T WU, B K R
TGF - BR1,p — Smad3 ,p — Smad2 F Smad4 fif) ik 7K ¥ & 3 F
1%, [R5 1 Smad7 19T 7, #2785 45 TGF - B1/Smad 38 #%
IR AL ZIAYT PCOS IEENLHZ —,
4.3 NF-B % W95 & M PCOS HFHETE NF — «B &3
ik, NF - «B 5 PCOS /&[5 2 IfLAE & IR 25 UIAH G, NF - «B i
HOJE IR TCF — B1TL -6 S5 JARAH AT BB S B
SN SR R ARG o B R R AT
KV P RIR G R BFFT /s HL e 1 2% Ik PCOS KB TNF —
o IL -6 IL-1B IL - 18 \NF - kB J% NF — kB p65 mRNA [ 4
TR R R FE AL T RE S NF - kB {7 538
I, BARZ i T I PCOS 7L K LR 141 41 rh TLR4
NF — kB mRNA /K-, i 458 N1 263k , dk i fe kA op -
4.4 MAPK/ERK # % #JCHIE & B, A PCOS 5K FLBR
Sy B OP SELFUR AN P p — ERKL/2 7K B 40 3% 1k 2
FIEH KB, BAEF PD98059 411l ERK1/2 5538 i AJ MR 44
JfL3E 1, 4278 MAPK/ERK {553 #% 1 g & 52 1 PCOS K L oP
SR M S AR T BRI RE S
RBP4 2 h p - p38 MAPK/p38MAPK [ {& . p - ERK1/2/
ERKI1/2 Lo fB B 4 5K B3t %, HE T i PCOS K RME M &R
K-, WA 2 5 AT, R HEHE T
5 BEgRitie

EFHURIL, T IS R T SR AR A
SR ANA B WE ST B RS 2 i 2SR TT
ZRGNRLELAE HPO Bl oy 3L . ZHOEIZAL G Prx ke il
g DHEA %5155 1) PCOS FER HLA 347 67 E M o 3 3k
PR A R, TR 2 IR F R SF AR R BIREAIL LH T K,
FHim FSH E, AR

FEIR I AR PR SR S 50 UE SR R S i 6F HPO Bl 3%
FEALEA RN R H AT R —2e i O Fitz
Xt PCOS I Ll 3 % 2 IR A, s W v T B 3 —
PCOS S bl il 4 Ry 52 2% , B8 B SR A IO R AR N 8 L I W 45 %2
FOm %, HRTIY B TSR [ N Rl 4 T b S e PCOS o5 3 4o
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W OEEA A YN P 3 BEE L IS M AT

IREREN:IPOPNE 2 @ T A 7 R RN BT EERE N w i I T R

WITT o RZHCETZE G H IR A PR BRI, 52 25 2L

MR o DT B R BRI 45 48 B4 1) £ B2 1 & sl i/ R A figf A X

AN, ARARTRAT WAL 28548 %, A B 2R AL 5 W06 9T

PCOS MFREOC R A28 W TE AT YT PCOS 1 BB IE M7y

o5 b IR AL & WA IR YT PCOS MM AE R IR 245 W) ok

U AR T A8 ) BTG BF AR AL, 11 IR AR
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&% 3k

[1] SAFIRI'S, NOORI M, NEJADGHADERI S A, et al. Prevalence,
incidence and years lived with disability due to polycystic ovary syn-
drome in 204 countries and territories, 1990 —2019[ J]. Hum Re-
prod, 2022, 37(8): 1919 - 1931.

[2] DUMESIC D A, OBERFIELD S E, STENER - VICTORIN E, et al.
Scientific statement on the diagnostic criteria, epidemiology, patho-
physiology, and molecular genetics of polycystic ovary syndrome[ ] ].
Endocr Rev, 2015, 36(5) . 487 —525.

[3]  FE&Z, BRfh, PRIEZE, 5. SAEFREY) ML PRS2 R AE G C
SN S 2RI ELE AR R AT [T]. ER B2,
2015, 24(5) : 357 -362.

[4] mifThk, EARE, B4R, % TGF - Bl £ PCOS B 4i[a] i £ 4t
I ERILT]. AEA S ikE4E, 2008, 28(3) : 174 -179.

[5] LIANGZ, DIN, LIL, et al. Gut microbiota alterations reveal poten-
tial gut — brain axis changes in polycystic ovary syndrome[ J]. J En-
docrinol Invest, 2021, 44(8) . 1727 —1737.

[6] CLARKSON J, HAN SY, PIET R, et al. Definition of the hypotha-
lamic GnRH pulse generator in mice[ J]. Proc Natl Acad Sci USA,
2017, 114(47) . E10216 - E10223.

[7] CHAUDHARI N, DAWALBHAKTA M, NAMPOOTHIRI L. GnRH
dysregulation in polycystic ovarian syndrome ( PCOS) is a manifesta-
tion of an altered neurotransmitter profile[ J]. Reprod Biol Endocri-
nol, 2018, 16(1) : 37.

(8] RXBIH, 521G , 3 58 7 , 6. & T PI3K/ Akt {5 S il BER 5T
ZRATT IR RSB 2 0 LR AL B [T ] 1D T
ez 2022,49(11) 211 —216.

[9] =Tk, EF4, K%, 5. PCOS BESMAIM miR -21 5 PI3BK/
AKT 38 8% (4 56 72 M Fo il PR C L] v [ 08 7 R I R 2% A,
2022, 23(1): 63 -66.

[10] 3K, skda, MR, 45, ZHINELEE /LT EE AN miR -
320 - 3p RERBM MG L TR W ()], P bE 5 ke
Zeis, 2022, 42(6) : 604 —614.

[11] ARTIMANI T, KARIMI J, MEHDIZADEH M, et al. Evaluation of

=
=



%43 % B2 R % h E FH F T Vol. 43 No.2
2025 %2 A CHINESE ARCHIVES OF TRADITIONAL CHINESE MEDICINE Feb. 2025

[12]

[13]

[14]

[15]

[17]

[18]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

pro — oxidant — antioxidant balance (PAB) and its association with
inflammatory cytokines in polycystic ovary syndrome (PCOS)[J].
Gynecol Endocrinol, 2018, 34(2) . 148 - 152.

MISHRA J S, MORE A S, KUMAR S. Elevated androgen levels in-
duce hyperinsulinemia through increase in Insl transcription in pan-
creatic beta cells in female rats[ J]. Biol Reprod, 2018, 98(4):
520 -531.

ZHOU D N, LIS J, DING J L, et al. MIF may participate in path-
ogenesis of polycystic ovary syndrome in rats through MAPK signal-
ling pathway[ J]. Curr Med Sci, 2018, 38(5) : 853 —860.

Kk, EEP, R PCOS B MIE NF - kB TNF -«
NLR SFECHIARSEEMMT L) ], TR, 2018, 40(6) ;
501 -504.

TAO X, CHEN L, CAI L S, et al. Regulatory effects of the
AMPKa — SIRT1 molecular pathway on insulin resistance in PCOS
mice; an invitro and invivo study[ J]. Biochem Biophys Res Com-
mun, 2017, 494(3 -4) . 615 -620.

ESTIENNE A, BONGRANI A, RAME C, et al. Energy sensors
and reproductive hypothalamo - pituitary ovarian axis (HPO) in fe-
male mammals: role of mTOR ( mammalian target of rapamycin) ,
AMPK ( AMP - activated protein kinase) and SIRTI ( Sirtuin 1)
[J]. Mol Cell Endocrinol, 2021, 521 111113.

WU X Q, WANG Y Q, XU SM, et al. The WNT/B — catenin sig-
naling pathway may be involved in granulosa cell apoptosis from pa-
tients with PCOS in North China[ J]. J Gynecol Obstet Hum Re-
prod, 2017, 46(1): 93 -99.

RAJA - KHAN N, URBANEK M, RODGERS R J, et al. The role
of TGF - B in polycystic ovary syndrome[ J]. Reprod Sci, 2014, 21
(1):20-31.

2R, AT, I, 5F. RIS 7% PCOS #EBI K B 5
malJ]. HESEE A, 2018, 24(7) . 121 - 126.

OH J S, AHN M J, HAN C ], et al. Relationship between fla-
vonoids intake and metabolic syndrome in Korean women with poly-
cystic ovary syndrome[ J]. J Nutr Health, 2014, 47(3) . 176.
JAMILIAN M, ASEMI Z. The effects of soy isoflavones on metabolic
status of patients with polycystic ovary syndrome[ J]. J Clin Endo-
crinol Metab, 2016, 101(9) : 3386 —3394.

PAPALOU O, VICTOR V M, DIAMANTI - KANDARAKIS E. Ox-
idative stress in polycystic ovary syndrome[ J]. Curr Pharm Des,
2016, 22(18) : 2709 -2722.

TLBE, B4, SR, HRE IR 1 2 RN R LIS
AER BRSO E R LRI T D] i BE B 22 2k, 2020,
40(7): 791 =794, 799.

CUI X, ZHOU S S, LIN Y T. Protective effects of liquiritin on
polycystic ovary syndrome through modulating ovarian granulosa cell
proliferation and apoptosis via miR —206/PI3K/AKT pathway[ J].
Cytotechnology, 2022, 74(3) : 385 -393.

T, B, dldk, & SRR RN SR HLEIER
B Z RSP RsE e [T ]. P E IR R 25 B2 2% i, 2021, 37
(5): 556 —559.

LUO M, ZHENG L W, WANG Y S, et al. Genistein exhibits thera-
peutic potential for PCOS mice via the ER — Nrf2 — Foxol — ROS
pathway[ J]. Food Funct, 2021, 12(18) ; 8800 —8811.

B, XPsE, SO, 5. AR R S R A X 2 5 5

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

SERBAER BT BRCRITELT ). Seia " FHei, 2020, 36

(8): 626 - 630.

MA X H, LIX R, MA L L, et al. Soy isoflavones alleviate polycys-
tic ovary syndrome in rats by regulating NF — kB signaling pathway

[J]. Bioengineered, 2021, 12(1); 7215 —7223.

ALIVANDI FARKHAD S, KHAZALI H. Therapeutic effects of
isoflavone — aglycone fraction from soybean ( Glycine max L. Mer-
rill) in rats with estradiol valerate — induced polycystic ovary syn-
drome as an inflammatory state[ J]. Gynecol Endocrinol, 2019, 35
(12): 1078 - 1083.

EWE. JFAET RIS E p53/AMP i b O i %
il 2 9 U0 SLLE ALK BUBTRLAR I A e iy SEIe i oE [ 1], 28
BE2y, 2021, 25(6) ; 1104 -1109.

B, BER, FEL, % FIEE RN 2800848 IR
GP IR K PI3K/ Ake {5 Sl i s ma [T]. dh E A 5 e ek,
2021, 29(1): 72 -76.

ZHOU Y Y, LAN H, DONG Z W, et al. Dietary proanthocyanidins
alleviated ovarian fibrosis in letrozole — induced polycystic ovary syn-
drome in rats[ J]. J Food Biochem, 2021, 45(5) : e13723.
MOSHFEGH F, BALANEJAD S Z, SHAHROKHABADY K, et al.
Crocus sativus (saffron) petals extract and its active ingredient, an-
thocyanin improves ovarian dysfunction, regulation of inflammatory
genes and antioxidant factors in testosterone — induced PCOS mice

[J]. J Ethnopharmacol,, 2022, 282 114594.

WA, W, BUEE, % BARRXT 2 R0 G5 G AR K R D
BFARER AT - Bl B Ry [J]. 10 252 B = 4,
2011, 30(2) . 127 - 130.

SRR BIA BT, MR, % WK ST PBK/AKT/FoxOL {5
ST I ROV LR AL E LB OE T (T, i R 2
Z4745,2020,36 (11) 11540 - 1543.

I, W, R SRR X 2 R U0 LA K U A &
TLR4/NF - «B 5 5@ B 2w [T]. d 2y, 2022, 44(3):
758 -763.

e, BAE, R MR X 2 9 U HLLE A AR K B A AL R
REWBEEERLT]. JTPHBE%:, 2021, 43(17) : 2089 —2092.

MIHANFAR A, NOURI M, ROSHANGAR L, et al. Therapeutic
potential of quercetin in an animal model of PCOS: possible involve-
ment of AMPK/SIRT - 1 axis [ J]. Eur J Pharmacol, 2021,
900 174062.

FHR. W R U SR 0 e 2 B 0 L5 I B R AR
FURALHRIDIZEL D], Bif: 5B KR, 2014: 60 -65.
ZHENG S Y, CHEN Y X, MAMY, et al. Mechanism of quercetin
on the improvement of ovulation disorder and regulation of ovarian
CNP/NPR2 in PCOS model rats[ J]. J Formos Med Assoc, 2022,
121(6) : 1081 - 1092.

CHEN Y H, LIANG C M, CHEN C L, et al. Silibinin inhibits
myofibroblast transdifferentiation in human tenon fibroblasts and re-
duces fibrosis in a rabbit trabeculectomy model[ J]. Acta Ophthal-
mol, 2013, 91(7) : €506 —e515.

HONG Y L, YINY Y, TAN Y, et al. The flavanone, naringenin,
modifies antioxidant and steroidogenic enzyme activity in a rat model
of letrozole — induced polycystic ovary syndrome [ J]. Med Sci
Monit, 2019, 25; 395 -401.

Tral, WETEE, EHEE. BT PI3K/AKT 8 B HR 50 B R sk

151



%43 % B2 R % h E FH F T Vol. 43 No.2
2025 %2 A CHINESE ARCHIVES OF TRADITIONAL CHINESE MEDICINE Feb. 2025

[44]

[45]

[46]

[47]

[49]

[50]

[51]

[52]

[54]

[55]

[56]

[57]

[58]

[59]

LGNSR ALK U RARBURMEIMLHILT]. RiEEZY,
2022, 50(3) ; 270 -275.

HU T, YUAN X X, YE R C, et al. Brown adipose tissue activation
by rutin ameliorates polycystic ovary syndrome in rat[J]. J Nutr
Biochem, 2017, 47, 21 -28.

DARABI P, KHAZALI H, MEHRABANI NATANZI M. Therapeu-
tic potentials of the natural plant flavonoid apigenin in polycystic o-
vary syndrome in rat model: via modulation of pro — inflammatory
cytokines and antioxidant activity[ J]. Gynecol Endocrinol, 2020,
36(7): 582 -587.

PMGR, WIREE, F0kE, 5. DTNk g 5 ) 2 22 5
ML AERT R BRI 7 AF 0 LI [ T]. 35 bR 223
(BE2ERR) , 2022, 48(1) . 129 - 135.

LUO M, HUANG J C, YANG Z Q, et al. Hydroxysafflor yellow A
exerts beneficial effects by restoring hormone secretion and allevia-
ting oxidative stress in polycystic ovary syndrome mice [ J]. Exp
Physiol, 2020, 105(2) : 282 -292.

ok, XUE T, B, 5. BT PCOS R UK A MEBUR |
CRP K OP LI caspase -3 FIBMFMI[I]. B LERR Y
2FAR, 2021, 44(4) . 440 —445.

YU J, LIU Y H, ZHANG D Y, et al. Baicalin inhibits recruitment
of GATAL to the HSD3B2 promoter and reverses hyperandrogenism
of PCOS[J]. J Endocrinol, 2019 JOE - J18 —-0678. R2.

HOAE, EF A, IRAAE RN 25 O HLEE S R AURL AN I I T A A
W f) w2 md (] v [ G IR 25 B e gR Ak, 2021, 37 (20):
2830 —2833.

ZHOU Y Y, LAN H, DONG Z W, et al. Rhamnocitrin attenuates
ovarian fibrosis in rats with letrozole — induced experimental polycys-
tic ovary syndrome [ J ]. Oxid Med Cell 2022,
2022 ; 5558599.

QIAN Q H, TANG M J, LI X R, et al. Mangiferin ameliorates in-
sulin resistance in a rat model of polycystic ovary syndrome via inhi-
bition of inflammation[ J]. Trop J Pharm Res, 2020, 19(1): 89 -
94.

SHI' Y H, KONG X, YIN H M, et al. Effect of hawthorn leaf fla-

Longev,

vonoids in dehydroepiandrosterone — induced polycystic ovary syn-
drome in rats[ J]. Pathobiology, 2019, 86(2 -3): 102 - 110.
MIAO M S, PENG M F, ZHU Z W, et al. Effects of dodder total
flavone on polycystic ovary syndrome rat models induced by DHEA
combined HCG[ J]. Saudi J Biol Sci, 2019, 26(4) : 821 —827.
W=, B&EL, IR, %221 SN 2800 RERAAER
SRS m ()], b E SR )y M2 AR, 2019, 25(5) : 143 -
150.

BT, EMRA, R, 5. LT BBEMIXT PCOS K UM
R BRI | HE B0 R di (52 i R ML P (0] R 2554k,
2022, 28(5): 30 -34, 46.

Bewese, YRR, BIE, 4. 3T PI3K/AKT/mTOR i H#F 5
GIRUDSS P2 TR RS2 NN S & 0 S R T
W2 (1], 2 2GR SIE IR, 2022, 38(1) : 82 -86.

PENG M F, TIAN S, SONG Y G, et al. Effects of total flavonoids
from Eucommia ulmoides Oliv. leaves on polycystic ovary syndrome
with insulin resistance model rats induced by letrozole combined
with a high — fat diet[ J]. J Ethnopharmacol, 2021, 273 113947.
ZHOU Y Y, LV L, LIU Q H, et al. Total flavonoids extracted from

152

[60]

[61]

[62]

[63]

[64]

[65]

[66]

[67]

[68]

[69]

[70]

[71]

[72]

[73]

[74]

[75]

[76]

[77]

Nervilia Fordii function in polycystic ovary syndrome through IL -6
mediated JAK2/STAT3 signaling pathway[ J]. Biosci Rep, 2019,
39(1): BSR20181380.

P, B2, 208, 55, FET PI3K/AKT 58 14 /N i 7 5 2
XL BRI RLE A AL AR RIRPUR B B m [ T]. e
BEZjAeR, 2021, 36(6) : 3229 3234,

WA, PuF, B, 4. BRSNS SR RLES
AES BAPER AK PR [J]. H R ERL R #2724, 2013,38
(2): 147 - 150.

BEMERL, e, FUH, &5 JAEN TAETE T 28 00 LR
BRI REFE R T]. BBERIRE¥R, 2022, 43(5):
123 - 126.

BB, TRIEY, IME(E, % SRR CEMB YRS 2 5%
GHREEAMERRTTE IR T]. LWL SR ik e, 2022,
49(4) . 767 -774.

ZHAO J, ZHAI L L, LIU Z, et al. Leptin level and oxidative stress

+

contribute to obesity — induced low testosterone in murine testicular
tissue[ J]. Oxid Med Cell Longev, 2014, 2014 ; 190945.

VPR, G, ESEAN, 4. SO0 ELL SR R R Ik
RIS B AU IS RES AL ML AR SC TR [T ] B AR
YIEFE R, 2019, 19(24) . 4780 —4784.

W, WS, BB, . RN YRIERY 7 B
FFFEIERELT]. B2 EERZY, 2012, 23(4) ;. 1008 -1011.
RIS, AvEE, AET. 29 0 HLEES R AR 40 i 2ok 1A T e
BEB A BF T R [T ). MR % BB 24 2 ik, 2021, 46 (7):
718 -723.

e, X% PCOS % T B MK Bel -2 GLUT4 ik K
IR E O[], Ll 5% B, 2021, 39 (4):
1026 - 1029.

VARG, SEETAR, EIEF, . DRIV IE D BRI
T RURLAT I WS FE LT ] b B A ) it 2 e s, 2021,
34(3): 324 -329, 334.

FH], THREN, . PBK/Akt {5 Sl e 2 RN ELER B4
P IE BT R IR )], BE2fLiik, 2022, 28(3) : 563 —568.
TRAEUR, X T4, ZRIEHE, e B R TN DR T 2 HE 00 S
ZER LA YRR R R AT A AL RE I R [ D] o
5 A B 2 2, 2021,29 (1) 12292 - 2296.

AT, TGF — B1 7R ASSURLAN A IR 4207 7 A B 1 i 1 T S H
PEAATHLRILD]. FBIN . FBHNKAE, 2017 12 - 16.

SHEN H R, WANG Y. Activation of TGF — 81/Smad3 signaling
pathway inhibits the development of ovarian follicle in polycystic o-
vary syndrome by promoting apoptosis of granulosa cells[ J]. J Cell
Physiol, 2019, 234(7): 11976 - 11985.

PN, 5KST, JKBT. T30 CLDNG JE [ 2 3438 i i 4 MAPK/
ERK {553 otk 20 32 B 52 455 18 A Bl O S0 AS0AE 40 i 00 12 )
m 1], BAEERER, 2022, 31(2): 96 -101, 106.
MCVEY M J, COOKE G M, CURRAN I H A. Increased serum and
testicular androgen levels in FI rats with lifetime exposure to soy
isoflavones[ J]. Reprod Toxicol, 2004, 18(5) : 677 —685.

FA. KRG R EEX 425 1% 2P Meta 2387 [D]. 5
m: INAKS, 2019 15 -21.

PEIHE, A, WS, W R AR A E )] NEE
EE[E2Y, 2009, 20(12) ; 3079 -3081.



