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Research progress on traditional Chinese medicine improving polycystic ovary syndrome by regulating NF-
kB signaling pathway

ZHANG Yi"*, CHEN Ping', WU Yueliang’, XUE Miaomiao®, SUN Jianhua" * (1. Dept. of Gynaecology and
Obstetrics, the First Affiliated Hospital of Henan University of Chinese Medicine, Zhengzhou 450003, China;
2. First College of Clinical Medicine, Henan University of Chinese Medicine, Zhengzhou 450046, China)

ABSTRACT Polycystic ovary syndrome (PCOS) is a common endocrine disorder among women of childbearing age. Persistent
chronic inflammation can promote the progression of PCOS, thereby causing serious impacts on women’s endocrine metabolism,
reproductive function, and psychological status. Nuclear factors- kB (NF-kB) signaling pathway is one of the most classic
inflammatory response transduction pathways and is closely related to the pathological process of PCOS. This article summarizes the
mechanism of traditional Chinese medicine intervention in PCOS based on the NF-kB signaling pathway, and finds that various
monomers of traditional Chinese medicine [flavonoids (naringenin, soy isoflavone, rhamnocitrin, etc.) , alkaloids (berberine,
ligustrazine) and terpenoids (artesunate, cryptotanshinone) , glycosides (salidroside, glycyrrhizic acid)] and traditional Chinese
medicine compounds [formula for tonifying kidney (Bushen huayu formula, Bushen huatan formula, etc.), formula for eliminating
damp and dissolving phlegm (Cangfu daotan decoction, Xiehe yin, Erchen decoction), formula for regulating blood circulation
and removing stasis (Gexia zhuyu decoction, Huatan tongmai yin)] can alleviate inflammatory response, improve abnormal glucose
and lipid metabolism, and enhance ovarian function by inhibiting NF-kB signaling pathway, thus improving PCOS.

KEYWORDS polycystic ovary syndrome; NF-kB signaling pathway; traditional Chinese medicine; inflammation

Yal i s ™, A% R kB (nuclear factor-kB, NF-kB)
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PCOS ik B 2 v A RAE SO AR N 35 0 AR 1R it
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Py e AR Ak NF-kB 1l 2 [ (inhibitor of NF-kB,
IkB) (9 15 L B, kB J2: NF-kB 25 19 32 B2 90 5
A AL T AL AR 25T, NF-kB 15 Tk Bo 75 40 i J5 4 45
B ONFRE I = RAK AT T BUNF-B A% e 7 52 B, ffi
AN LA SR IE M 5 Y 20 B A2 20 S0 FURI BT A M R R TR
TG FIHES R 455 5 E el kBB E 5
T IkBo KA BERR AL 2 RALE N =R g e
NF-kB W2 85 A% 8 A7 9 Jm s % 78 2 A iAx N S
H R S5 G 5 B S0 K5 5, 2T & A6 G AT
Ja A
2 NF-xB{ESi@EI PCOS B2 ML
2.1 RHIEMRIE FLH

R M P R 23 {2 1 PCOS i J& . Toll £ 57 14 4
(Toll-like receptor 4, TLR4) i 15 U 51 il f% S g 22 4 (1i-
popolysaccharide, LPS ) 2 i 7% NF-«B {5 518 % , #f 1M B
TR i I3 B RS 3R BB X F o (tumor necrosis factor-a,
TNF-a) . A4/ % 6 (interleukin-6 , IL-6 ) 45 4 i K -,
M2 5 PCOS B2 1 2 e i 27, TEMRBRSEF T R
W7 A 20 15 1 4 (reactive oxygen species, ROS) 23 55
AN K A I T ) 0 NF-kB {5538 B85 A& R AE
SN 5 ARAE J2 I X BB IE o8 5% M LR R L D RE 3 i ROS
P ARG R DRz B, dF & R & A B
JE, DTN B 5820 23 R st AT 43
2.2 SNHERE K15

NF-«B {553 i A8 1 {2 S E S 45 43 56 % B
YR, 38 BRBR 5 Z 5 WA 2 X SR XN I, B RE A 2
L™ 5 v MUBE AT UG A 20 NF-wB {5538 B0 M L £
4 5 9O RN, AT SUNNEE PCOS S8 35 93 5 B 4 i1 1)
REZ ™, VEN NF-kB 15 5 38 % th i OGS , kB
it AN REBTE NF-kB 5538 175 & 9ORE I, i Be i) 32
0 6 W% B I WL B 3 4 % (phosphoinositide 3-kinase,
PI3K)/ZE 118 B (protein kinase B, Akt) {5 ‘5 15 M,
XA A FH 2 1) 555 200 B X6 Ji 15 3 A U, AT S 3K
Ji# 5% ZZ KT (insulin resistance, IR ) , e 25| 2 B L 1fE
RO SR L, BN L F MR RS,

50%~80% 1) PCOS (& 5 I AL , EL LA FE AL JpE
FE. 2RI NRIHERE PCOS B35 g 4L 4 1 w4 i
W2, BRI A AAC ) RE ZEEL TS NF-«B {5 518
4% 5 [7) s I 4 P %) 185 22 0T Ak ] RE 25 3 BU2H 20 i iy
A B BRI, DTN S S ™
23 NEHEHENE

1o M R LT 2 PCOS & od 2 P ) S — S 2
W7o PCOS SR AT A 7T i 175 & IR 1 ifil i
JIE G AR R 5 5 IR B 1 8 T B A2 A ) 5 B9 9
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AL MR S DI — 20 1 T i 225 S2 A 7K 5 1
R i 28 ST 38 2o O NF-wB 5 538 J R N R
ik SN, ol B 9 A A A5 22 P
2.4 HIMHERERES

7 18 W B 2 Gl 5 PCOS 12 M R AE % U1 AH oG
Tremellen 5" & 1 1 fizp 38 i e 9 5 3R I - S AE ML
A i, BV PN 2 2R ILAE 7T R A 5 & S8 E S AR
PCOS i J'& . izl i i 25 L T B0 Zh il B M
fift LPS il i2f 52 45 1) ) %66 J5 e B 2 AR 37 55 TLR4 25
£ TR NF-«B {5 538 #% , i PCOS H 4 19 4 4E
SR 3 i TR SR O Aok 2 B S RE S ik T R
JINEE PCOS F8 35 1 TRCR A, 328 1T 52 M 5 s ) 2 e R it
Jei o Wo-Hoa il i JE 45 72 PCOS 11 A& S ML s A 5 2L
YERT o Y01 T TR SR T35 A S RE SN IS, BT 1) AR i
TR T rh A pf 28 R 40 0 v] 3 af P8 4% T e fig NF-
KB I fINH PCOS #E U™
3 HZIEENF-«BIE SEHHE PCOS
3.1 HZHEK
3.1 B

Tl T — A R A Y. R
B, 2o e R T WU, PCOS K RRUOP S 414U IL-18 . IL-
6 . TNF-a 7K V- FHBY Y)Y Bk R 26 (1 9 . p 75 M8 B 3 /R 1
2R KRR AL NF-kB (p-NF-kB ) £ [ (1) 26 1k 7K - 3571
R R X AR R E 2R AT R L ) NF-kB {55538
52 PCOS KA A AES " s K oL 5 d i A 5 M R B
A ARG RO AE MR . PR A, &2 KT S
BT 15U , PCOS R B A S B i p8 A , O SRR iy
A7), S TR S T, B9 S5 S 1 4 5 BT A P4 i B
MBS Y980, FLR BRIP40 4L rh NF-xB p65 £ 1
R Ak 7KV . [ (malondialdehyde , MDA ) 7 1 X FAIK
B ALY 1 AL i (superoxide dismutase, SOD) A4 bt H
B it S AL P 1 (glutathione peroxidase, GSH-Px) i 14 44
FhE"s R K T S R A A PCOS KB A i
N SRR AE AR RE T, X — B AT BB T 1 NF-xB {55
WPEA

5T A IR, BRAEAY A6 3R T3l L 4755 Wnt-1 155 54301
# H 5 2 (wnt-1 induced secretion protein2, WISP2) 41 5
W 1 48 Ak W Tl AR 34 BE P TR 32 R y (peroxisome
proliferator-activated receptor y, PPARy)/NF-kB/#5 {4+
¥ B. (transforming growth factor-g:, TGF-:)/Smad2/3
{5 5K 98 WISP2 mRNA [ %5k, 45454
KW+ . TGF-B.. | B 7 & 1 W52 ft IkBa . p-NF-kB
p65 A H 13RIk, A5 PCOS K Bl 245047 44 fi 334
B, Wl B SR A B AT 446 AR AR AR AR A
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(oxidized low-density lipoprotein, ox-LDL )42 TLR4 f) [N
PEPERCAAR , P45 6 v 00 NF-wB {5510 155 | ROE S
MM WESE R B, AR R RS SO AT 38 A 41
TLR4/NF- B 5 53 #% , T 74 PCOS K i b 5 241 21
TLR4 NF-kB,0x-LDL ) mRNA % 157K ¥, B A i 3%
IL-6 .C- /2 1 & 1 (C-reactive protein, CRP) , TNF-a 7K
&L NIk YIS S NTTY £ &2 N ES TS ST R 23 L8O
KR AT SO SR ™

HH IR T BT 2S v 2 LA e R R R B L B
ZEFPAG 2R S5 AT 2 4 ) NF-wB 5 538 i, 98058 2E )
INF ek /L BY SR 20 MU 2T 2 £k , ATk PCOS,
3.1.2  AWiE

XA BE AERIE Y R I, i R ] I SRR IR PCOS K
SR I Y77 H B A A 1 2 (luteinizing hormone, LH) | 52l |
Hh =g EH F R, R I O SLZH 2 NF-xB Hl p38
22 Z4JF 5 AL 2R 1 L (p38 mitogen-activated protein ki-
nase, p38MAPK) K ik o X $ 7, 85 % 3 Al 3 i 4 il
NF-«B 15538 i, P8 5 WA Qi 25 0L, fEdkop it &k & M
BCE, T 3 PCOS . Wi B RE 2R AL AT 5 R KA 3
TR B, H 5 PCOS 1 AR AE [ i ROFEAR T 53 2% DI AH
Koo I Z NI BEIE L4 5 M B A 2 oA ARG 2 B Dl
PCOS K [ AR AE B, HAE HIBLHI 530 NF-«B 5 5
T AT M JERIAES IR Y R I, v R R ]
F&AIk PCOS K BRI H7 LH | S2 R 7K1 K2 B 5520 2 NF-
kB p65 & B Ak 7K T, L VA B S 40 21 b PPARYy 25 [
Feik o XPEIR)NE GEAT 38 i A0 ] NF-«B {5530 1% , 1o
bR EIIRE , MB35 PCOS

FH UG TR, AR IS rh 2 AR B R )1 R T G
1 NF-kB {5530 8% , U 9 0E SO, el MR /K
L REAR A ZE AL , AT i PCOS .
3.1.3  hEZ

REAERFIE R I, 75 R Tl AR o 0 22 401k,
PR B A A T HL A R M DI BE™ . FSE AR,
BRI 701 PCOS KBS , I H 23 I 5 =K AR 458
BAREAR, B 20 21 b NF-kB 1 p38MAPK ik 34 T i,
XA 7R B R AT OE A 0 NF-«B A5 508 #%, 80
PCOS™ ., TEmBERIE T , il A% % 4 11 B1 (high mo-
bility group protein 1, HMGB1) 1] B¢ ] 41 i1 b 5 TLR
ZRGE G S NF-«B {5 538 1, fil & G S 0E ™"
WFE &, B2 ] FAI PCOS K BRI 7 LH 52 |
TNF-o 7K ~F-, T 8] B 58 20 ZURTASURL 48 A o HMGBI
TLR4 NF-kB p65 £ 115", X &R FaPF2: 0l 3d o
477 HMGBI1 11 il NF-kB 15 538 % , 9052 50 )7, A
Mk 3% PCOS.,
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FH UG AT ORI il 288 e 24 ALK S BRI L B S el SE
T NF-«B {5 5305, 842 90 UV, ITTGE: PCOS .
3.1.4 3

B SIS R B, 215 R AT v s AR E |
R IPCOS K EUOP I A B A R A DI ReRE e, HAEH
HLH AT B85 4 1 NF-kB {5530 B 80 98RE S AT K
R A A P TLRO/AE 43 1L K T~ 88 (myeloid diffe-
rentiation factor 88, MyD88)/NF- kB 155 5 il i, T
TLR4.TLR9 . MyD88 NF-kB 2 4 it [Hl 7k °F-, 3 fE b
V76 %4 Wi 12 76 1 4 (glucose transporters 4, GLUT4) | i
% % K (insulin receptor, INSR) f{) mRNA &1k , MM 24
2 PCOS /N S AE S Ry IR B P B BRfig

P AT, 28 P 2 AR AT S R A H R T o
T NF-kB {5538 5 1, Il 4 0E RO, 038 IR, AT
M3 PCOS.,

3.1.5 HAhKEY

Arif FWHFSE K& B, A BLER 0] 1 B0 i NF-kB 5 5
iH [, 35 PCOS KR Z B8 N /3 b Jifig . Zhao
SPGB, FEIE T T PCOS K BB 520 21 i 4]
LA . GSH-Px , SOD %5 48 {b 0 3 X 77K -, AR AL
il T e 4 NF-wB {553 I 16 Pk 8 98 5 S0 Bt
FALIEOK A %

32 HHERH
3.2.1 #MERPAE T

BRI T (2 0T 38 R LD 2R AR A ) 2
T SCHAZIGYT PCOS WG R ZE 50 7, HAT#MNEFE I AR
P TRE . sk G BT 2 B, 24 M B AR )y 1
J& ,PCOS K ERUHIE L DN 28 i 115 20 21 v NF-kB mRNA ;&
MR IEACE I W ZE AR, X PR A B Ay n]
I NF-«B 55, & HiRYT PCOS BIVEH] .

BT (R LT SRR EAN) N
I PR 2855 7, HAT #M B SEDRG R 3 I Ak s i 1
FH o BRI & 30, 4B AR D7 i i R IK PCOS
KR I35 o TLR4 \NF-kB . IL-6 , TNF-oc . MDA 7K,
{51 L7 H SOD . GSH-Px /K-, I B S 2H 2L 4 S S i il

BT E . X3 B AR 5 T R NF-« B
F I, 2 PCOS.

ANE AT (R 22T MRS 5B F ) 2
G YT PCOS MY I IR 4256 J7 o 4 % g Ui 2 (short chain
fatty acids, SCFAs) fH 5 FIFF 12 JUFF 127 45 7 A=, HAT
PR BRI T G g RN OT- i T AR AR REAE
&P, PCOS [ & 171l SCFAs KV T, H H i Thag
PR LPS K V-2 B 3% IEAH C™, Wang S BIFT K3,
AN ALk 7] R PCOS K U E SCFAs K-, N K
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FUIMLIE H LPS . TNF-au IL-6 7K -, 41011 K BB 5 20 21
TLR4 NF-kB #1323k, X B 40 B Ak ik 75 ml g it 41
il NF-wB {5538 s , Wl 20 SN, 3 B oAb, M
M3 PCOS.

N IS AN = e A N = g A N = g ALl
3T R AR R 2, 0] NF-B {5 5 30 5 1, A
M & AEI6TT PCOS FITER
3.2.2 WAL T

B R IR YT IR PCOS 2 iy 7], B
TR, KRR A TR o ARl e A5 A J5 )y BE il I
TIAEE SRR AT ANE L DR 2SR 5
I RS B S99 37 1] S i o U A5 22 48 O 1.2 5 FiF
B IS ZHPT (polycystic ovary syndrome-insulin resis-
tance, PCOS-IR) K FL A B 55 22 S LT A, 14 im O S R0k
AN A2 H, IF T PR BRI 541 21 TLR4 \NF-kB p65 2 1 5%
ik, BXHE/NIZ T BEIE R4 ] TLR4/NF-kB {5 538 [, I
ERNE 7Y PCOS-IR K BRI B9 SE45 00 o L35 i iz 2k i
1 2(lipocalin 2, LCN2) j&—F 43 WA P B 12 85 11, 7F
RIEIWT HENR G AL P R EE AR . Liu 5
T I, IR B8 17 HE T IH PCOS K FRLBP S 4H 21
H1NF-kB p65 . LCN2 & 13835, 174 PISK/Akt {551 #%
FPINSR i 5 % 3Z R iKY 1 (insulin receptor substrate-1,
IRS-1) .GLUT4 1) mRNA ik o X $75 il bk A 9%
A 3 5 VA 45 LON2 413 NF-kB 15530 G , M i 8
W G i S, JEIT kG PCOS.

RERVER (A B AR BRI AR S ) 45
W AR TR, &0y AL e R Bh A 22 2
B, AT T BRI TS W R R B 25 R ML AE R
SRS RS gy . MR R BRI T T i
R AERERY PCOS-IR /N ERZS I U h B e AR 1 1
M4 5, F# IL-18 . TLR4 \NF-«kB .NOD k¢ 37 4
I 1 25 M J8 A G 25 11 3 (NOD-like receptor thermal
protein domain associated protein 3, NLRP3) £ [ ik,
%] TLRA/NF-«B/NLRP3 {5 51 % , ol 7 18 7 4 i S
N, AT ERE PCOS™

TR (R R AR CH L) A CRF
HRAF R, RGP A PCOS B ML )T . WF5E K
P, — W1 AT 3 AR PCOS K BRUIMLYE v LH . CRP . IL-
1B IL-6 . TNF-a 7K *F-, & ¥ K Bl 51 58 20 21 NLRP3,
TLR4 NF-kB p65 Fik ; tbAh , Haf ] e K RON A &
S A% A ZEEL IR IR BB T AR5 N 4
AR R AT A ] NF-kB {55 0%, 1908 B §3h
fE , NI 3 PCOS™ .,

AT AT, PR IR A PCOS S B (IR Z [H] 476 2 V]
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FERER R TP RIR | ki % nl a1
NF-kB 15 53 % , Wl 45 9 9 S g, 1 O B 0y fig | ol st
PCOS-IR.

3.2.3  HUMAEAE TG J7

& 95 (B (2 AE YIRS 480 H B
TR A CE AR ) , FLA 16 LT RIEAE T 45 O Tk, 23R
T IMIE 28807 FLRHRAEIEoT 23, IR T 12985
B — HOWR AT 6] NF-kB it A%, N # PCOS-IR K
FLOWY b Bz 4l TLR4 ., ox-LDL 35 , AR 1L 37 IL-
6. TNF-a, CRP 7K - X #2275 @ B & 5537 ] 38 13 310 ]
NF-«kB {55530 [ , FEAKRAE 77K F- , AT 5 PCOS-
IR,

PGB MK (PR AR IR SFALAL) 2 E R
URPET SCHARAE YR 2 IR L, BRI AN S BARE S F
1RIT PCOS I IR I J5 . MRIEMH IR & I, 22k
PRI KR T U , PCOS K BUFE H7 IRS-1, Akt PI3K |
IkB 75 [17615 /K - T1 5, NF-kB p65 5 [1 71k /K T A,
I3 o TNF-a IL-18 ZKF R o 33X $ 7 Ak 3 ik ik ml
T 3 30 ) NF-wB 5 530 [, I 908 2N AN IR, 1 177 ek
#PCOS.,

FHIC AT, IR T 3295597 A8 38 ok R v 38 3k 190 o NF-
B 15538 B, iR AR AE SO AR, AT EAC3E: PCOS.
3.24 VAR PZE )T

PCOS & # IR IARIRA . AT H 2% (hHAS
25 CH R RO 2 H (IR ) i & My, Jr h A 24
PR H ST i AT, e AT H R 25 AR AR LA s8R . Shao
EUIREGE KB, AT H R BE B B R AIR PCOS K BRI v
o TNF-a IL-1B \IL-6 7K, JF H A 3 2k 411 il NF-xB {5
o YRR R R R AE , AT S PCOS . JREREF ]
FIBUFF B 1] 2P BN 281 T 40 1 ) 2 812 IE I O
T JREER T S BB AR S 3 B L (A AL T AR AR e
RS, 24 i 3 TR T 35 LN, 79 3 ARG = 8 LU A R R O
EJAHOCARAE PR F 7K - 5 B 35 EAE G, WFSE AR Bl o
5 TR AT ] B g 4 A T il B Ak PR 43, R A1 ot
B LPS K, FEAR R (2 FUBE RS A G2 18T v A
BRI, WS I, A5 25 H B TR AR PCOS K U
T JERE G 1S5 H0UFT 1R 1D A AR 2 EAE, R B e =
BT, SR §L41 21 TLR4 \NF-kB p65 & 14351,
P RAT 2 H R n] i A A A A BT, ] NF-«B
F I, s PCOS KRR IS M R AR

H AT T, AT 2 H R 0T 3 0 ] NF-kB {5 538
¥, DU e U 3R IR TR SN, IR P A A, I
MM PCOS.
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4 Z5iE
TERARWLEFIHIEISIA BIE TR T T, K SO T

AR ZY B2 AT 5, A 0] NF-wB {553 % & IESE T

HEGTE PCOS M IIRY P E . A SGHE TS RGN B4 A

B, 2l s K H A % PCOS HAA BRI, A2l

57T R Z BATHNE BORS AR 228, 15 PCOS iy

B R LA 3265 . Hh 24842 NF-«B 15 538 %2 i

PCOS HHIE 734 AR O 1 SC AR FHAIL Y, 5 4 ) 5

SLARAE SN PRI IR AR S o R AT M

TR AE 839 ol AR AL AR A OC
HZ5iR7T PCOS TP AU, (HURME LRI B S 2%

HIFAR B — (5 Sl %3 T PCOS By R A KI5 54,

AR TN T 22 2505 T ) 14 52 EL AR, i — 20 BT

SUTHHLR . BATBFIEA I Western blot e It

PYOLSE fE PCR BRI EE P FIEE R 5, ARR T 45551

XA 2 B Ay D I B R 25 5 NF-kB 1945 &

AL S 2447 5 NF-kB {5 5 18 0 BARFE FIBLRL, )5
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