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Research progress on resveratrol in treatment of knee osteoarthritis by regulating
signaling pathway
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Abstract: Knee osteoarthritis is a chronic degenerative diseases, which can lead to joint dysfunction and loss, and seriously affect the
quality of human life. Resveratrol is a natural polyphenol plant antitoxin, and is the main active ingredient of Huzhang (Polygonum
cuspidatum Sieb. et Zucc.), which has vascular protection, anti-inflammatory, anti-cancer and antioxidant effects. Anti-knee
osteoarthritis can be induced by regulating nuclear factor erythroid-2-related factor 2/hemeoxygennase-1/NADPH qunineoidoreductase
1 signaling pathway, Toll like receptor 4/myeloid differentiation factor 88 signaling pathway, phosphatidylinositol-3-kinase/protein
kinase B signaling pathway, nuclear factor-kB signaling pathway, Janus kinase 2/signal transducer and activator of transcription 3
signaling pathway, Wnt/B-catenin signaling pathway. This paper reviews the molecular mechanism of resveratrol regulating signaling
pathway in the treatment of knee osteoarthritis, and provides the basis for its rational application and drug development.
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Fig.1 Chemical structure of resveratrol
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ORAg b 7 T B A B m R ANME . BT 58 I,
HE N KOA BAREKRTIER, WfRyrR
THCEAM, PR A SRR R Rk,
PCOEAMMRRT, 4ERFCE N E O, H
MM EE BT B AR . DRI, AN SCB A 2 R IR
RS SR ETE KOA 14T HLEIEAT A 90 2
g, NHImK N S 2T KRS %
1 BEAERITEIEZET E2 #XEF 2(nuclear
factor erythroid-2-related factor2, Nrf2) /MM4TZES
&18-1 (hemeoxygennase-1, HO-1) /ERF LT[R EE
1 (NADPH qunineoidoreductase 1, NQO1) {51
B8 KOA

Nrf2 J2& U 5 4 U B I B 22 o R, A7
T B EAC R, (R SEA A, AERFSHH P 4R
Id JFENZS P AT, Nef2 al ikl HO-1 f%% 3¢,
XA R AERYY, FEARNBE R B EVRE
T 5 S AL HE N AR A I IR0 45 S A% R P 51 I HT 4
e B eft (anti-oxidantresponseelement, ARE),
NP R W) = N =R R -4 = N =R AL
FREERA IR F %, W1 HO-1. NQO1. BHE ML)
BiALEE (superoxide dismutase, SOD). it %8 b & B
(catalase, CAT) %5, MITIHE i 40 B SO0 S8 A0 R
HGTRE Sy = A ORI VR R, KB & RO
BUA P A (A B BAR A10) . AHORAH T SR, 4R
ORI NTE KOA il A 322 e /R,
TEPEA T RE SRR B . ST SR . 4 L U
TR I i e AR

F IR s I LA (H02) 53R
ARECE MR, A g g1, B Nrf2-
HO-1/NQO-1 15 5 A -THl SOD-2. #H M H kit &k
4 (glutathione peroxidase 4, GPx4) FI CAT [1J5&
ik, FEAK HaOo 5 S IS M SN IE 5 S8 K BRAIR
Hy0, 175 T RAEAS 5 K 7 #% Rl 1--xB (nuclear factor-
kB, NF-«xB). #4552 (cyclooxygenase-2, COX-

2) ik M —H % &8 (induced nitric oxide
synthase, INOS) FIFIA/K-, FRIKAE R+ 40
4%-6 (interleukin-6, 1L-6). IL-8. MRIIAFEIAF-a
(tumor necrosis factor-o,, TNF-a) FIRE R, @ id ¥4
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FEJIE RO SIRT1 FRiA 22538 0, HonT e & a4
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EmAMHIGKRE, i SOD1. e iR/A =i X
M ¥ iz2 /K. Runt MK %K F 2 (Runt-related
transcription factor 2, RUNX2) A& 5 & DL &
SIRT1/Nrf2 fFE Rk, RIEGUEA BRI R fE
7304, iR Nrf2 A2 HE S IE B HO-1 &Ik,
H 22 5 mg/kg TR/ R BR AR SEAH SG B IR 77 A
Tl B 240 B PRI TR SRR A 3 1 S PR = 2R 05T, AT R
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Fig. 2 Molecular mechanism of resveratrol in intervention of KOA by regulating Nrf2/HO-1/NQO1 signaling pathway
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Fig. 3 Molecular mechanism of resveratrol slows down
KOA by inhibiting TLR4/MyD88 signaling pathway
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Fig. 4 Molecular mechanism of resveratrol in intervention of KOA by regulating PI3K/AKkt signaling pathway
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Fig.5 Molecular mechanism of resveratrolin in prevention and treatment of KOA by inhibiting NF-kB signaling pathway
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St 5 2 471 TG A R0 40 b A G 52 44 18] 1145 5 A%
S STAT3 M 7 AR 2 —, /& JAK 1)
NS B 0, JAK2/STAT3 40 AR K+l s =5
R, HEZERDERBARIITES
Z—RY| R NALBEMMEZ, FECGAIMIEE.
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(mitogen-activated protein kinase, MAPK3). Src fi%
R STAT3 mRNA 21k, FRW A REE
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240t R 2 ) (1 A OB 4B 78 1 1 2R )
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Fig. 6 Molecular mechanism of resveratrol in intervention of KOA by regulating JAK2/STAT3 signaling pathway
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SiES, fEf= Wnt SEEEHIIEHLT, B-catenin 7K
TRFFEREIRAS o I E (Y B-catenin HHE R A BRI
fi-38 (glycogen synthase kinase-33, GSK-3B) 5%
MHIE A 1 (Axinl) /Axin2. B98P S A K AT
(adenomatous polyposis Coli, APC). L4 [ F!
Fi% & 13 1 (casein kinase 1, CK1) DABSFRILI Ty
NAE “BIAE S i, ZEAESYERN
B-catenin i F FRFE A U iR € BIE IR IR, 1Z& A

FRYRJEHH B-catenin FEFIIAMNE - 3 4afid; 24 Wnt fic
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YEHT, 3 B-catenin MIEIR B SRR HI SR IF 5 fir
MR, B-catenin B 5 3 S K 7/ibk L 50 A
TEE, JFRIEAIZ T Wat LR R,
RHARH G 200 M ) T A I 71

P A2 7 I 30 25 18 R B 1) 8 5 T 40 i (bone
marrow mesenchymal stem cells, BMSCs) B4R
BTG MRS 4595, #0] GSK-3B IThfg, 3G p-
catenin FIAZEVEAIZAR R, _E IR BCE A0 UAH PRI
BRI R, 51 4R M4 MR O A PR R AL,
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22 % A B 18 I Wnt/B-catenin {5 538 B 8 5 E %

ERF NG F B (polymethyl methacrylate ,

PMMA ) FURLIF T (1) B 35 il /N BB AL b B B-
catenin K EEIESAS RNA (long non-coding RNA,
IncRNADKCNQ!1 H & ¥ 54 1(KCNQI overlapping
transcript 1, KCNQI1OT1), fEfA4N PMMA $iki |
PPN A 78 BT 40 S (mouse mesenchymal stem
cells, mMSCs) 556 H DA E AR S fie 2 mMSCs
BeE o, R A Z P BLEE Wat/B-catenin %
1 IncRNA KCNQIOT 1 i {2 1 15 41 i 73 e R 22
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Fig. 7 Molecular mechanism of resveratrol in intervention of KOA by regulating Wnt/B-catenin signaling pathway
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Table 1 Molecular mechanism of resveratrol intervention in KOA

Sk 98 il BILIENES TR FILH EReplilic SOk
6.25,12.5,25, 50 pmol- L™ A1 41 B AMNLER N, SRS =4, e Nrf2/HO-1/NQOL 12-15
0.1~1000 pmol-L™! INAKEMA TR HaCaT 40 SOD BEVE T, M6 407 PR R o A R T
10 pmol-L™! i hDPSCs T4 ®ik
20 mg-kg™! B AN
S5mgkg! SD KH
12.5, 50 pmol-L™ B AT SW1353 1M TURECE A A R R — S AEUKT, % TLR4/MyDS8S 19-24
6.25~200 pmol-L! NFATH A KOA JATHR #E KB, M i 40 ML
2,4, $pumol-L™! N A LR RAW264.7 401
45 mg-kg™! CSTBL/6] HEME/N R
50 pmol-L! SW1353 4l
45 mgkg™! C57BL/6 /MR
100 pmol-L! N R A YD PSR F4n Bel-2+ Bax HIFIA, MHHE PI3K/Akt 2830
50 pmol-L™! SW1353 41 AT, R
50 mgkg! Wistar X i TRECHE A AIE R TR IE, PERECE M RE R NF-«B 34-38
100 pmol-L™! NSRS JR2, A0 AR AR R R R T, JESER
10 pmol-L! NERRTRCE MC3T3-E1 41 TR
5 umol-L! JRACE AT A 2
50 pmol-L! JEAAS B M
45mgkg’! C57BL/6I /IR (R Ha ARG, IR, SRR JAK2/STAT3 43-45
20 mg-kg™! Wistar K HERETIR
10,25, 50, 100 pmol- L1 A JERARKE A A1 S W40
10 ymol-L™! N A (et R A, AR AR T R R /M Wnt/B-catenin 48-50
10 mgkg™! CSTBL/6J /M JRFEAR, dERRRTT IR WHRBIRAS, fR97 KOA
40 pmol-L! mMSCs #f WEHSEHIR
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