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ABSTRAC Osteoarthritis (OA) is one of the most common joint diseases. As Chinese society enters the age of aging, the in-
cidence of OA has been soar year by year, and research on its pathogenesis has been continuously valued by researchers. Stud-
ies have found that inflammatory cytokines, mainly interleukin-1 (IL-1) and tumor necrosis factor-a  (TNF-a) , were re-
sponsible for the construction of OA inflammatory networks. It was also found that the overexpression of proteases, mainly ma-
trix metalloproteinases (MMPs) and a disintegrin and metalloproteinase with thrombospondin motifs (ADAMTS) , was the direct
cause of OA cartilage deficiency. What’s more, signaling pathways such as stromal cell derived factor-1 (SDF-1) and Wnt,
chondrocytic senescence and the senescence-associated secretory phenotype (SASP), chondrocyte apoptosis and autophagy,
and estrogen all play significant roles in OA pathogenesis. This paper extensively reviews the research literature relevant to the
pathogenesis of OA in recent years,and systematically expounds the pathogenesis of OA from two aspects: molecular level and
cell level. At the end of the paper,we discussed and predicted some potential directions in the future clinical diagnosis and
treatment of OA.
KEYWORDS Osteoarthritis ;

Pathogenesis;  Review literature

- 985 -

BPE LT R (osteoarthritis, OA ) J& & AF HEK iz
DL B 5B, 76 65 % DA LB ANBER 208 1/3 1
NHE B R, Btk kR 8 & T B . JmiT
Wi sE A R M A SR BRI Rk
B, NRAETEAKE B T, 73475 f i A B kg
T, sz AR RS R B IR RE GBS HLBR N ) S S0 &R
ISR, OA 1 & s 26 1ok iy, HLIE AR I 3 1 a1
BN, e & BT WY | ™ 5 ) AR AR T T
it ATHREIR OA ZIGALEI ) T 5 A 78 4, 45 18

HIRAES  AHAM  E-mail :zu0jl@jlu.edu.cn
Corresponding author:ZUO Jian-lin  E-mail : zuojl@jlu.edu.cn

BRI YT BRI B — W R RS R AT
BARGES] OA B A JE. TARIBIT N B 5 a1
TR, 259 Nl ok TORE# ) RS /N 22 5 11 40 . T
OA Ay kA e ik A vp , O BRARFAEAE T R 5 50 Jm)
Jb AR AN B B B, OB Rl A B T T
A L ORI SR R SR Y AR R Y
] o OC1T B Fh 0 i 2R 4 % 8 AR R AV 1% 20 B 44
(5 SHLURTREZY 1% ) FF 6 1 i B S 1 40
AR (extracellular matrix, ECM) 4] 5!, ECM %%
B A, 32 17 s8R [ (type 1T collagen)
HEE 1 EME (proteoglycans ) 4 i, HH ™ A= K il 24
SRR RSO MR F fE S R



- 986 - TR 2021 4F 10 J155 34 25545 10 )

China J Orthop Trauma,Oct.2021,Vol.34,No.10

FIR R A M R TS S W R R A5 TR
OA (1) &R B HEAT 22 58 RS o
1 H@EF

OA JIr b K 1) 200 B ol PR B A HL A2 %, 40 935 22 o Y
) 240 60 5 L3 A B — R S AR PR - 4 PR
TP ML LN 4306, B 43 s 55 43 i 1y T 2
ST ST A 1 SR I 46 T BT WO J) S A4 A (2 T 4
JEL R 0 e A S A ) T Ak A
B ARV I AE 1 B R R BER JAE TR X S 2 i
HFrh LA 4/ Z 18 (interleukin-1B,1L-1B)
FREIRSEE F « (tumor necrosis factor—a, TNF-av)
(1 5 R B

SR G= ) O = O O S e e
19 TL=18 I J& OA i LTI v Y B A 3B e A7
R0 A A PR, ATl A 4 i PR B )
VEFH 51 55 3R R il S O RAE ), Wojdas-
iewicz % "R IAR T IL-1B il i & R Ui A SR
F, DT A 5 o R A B 3R T W A s — 4 Ak
%, (nitric oxide,NO) FIH[ 51 it & E2 (prostaglandin
E2,PGE2) 4§ 4 A oz, AT 5 | A 515 i J 1 7 4 5k
8 HE R RS IR 5 77 A T 5 I Jit it (matrix metallo-
proteinase , MMP—-1) , 2L Jfi 5 & 1 (MMP-3) F1 Jix it i
3(MMP-13) % 5 5 4 Ja 2 11 B (MMPs ) 5265 i
BN SN EE T B R R R AR T (a
disintegrin and metalloproteinase with thrombospondin
motifs , ADAMTS ) 25 H-Ath i , 3= 2238 320 73 i 50 B 40 e
GE O T INR 22 G = e R I [ P S EE e
HE IR Ry e e e a5 3 g A A SR A L
JIEE 440 6 A0 11 200 B DL B o i 1) J7 32 B TNF =, 1 48
A 2% 6(interleukin—6,1L—6) F1 9 4 i1/ &£ 8 (inter-
leukin-8,1L-8) 5 Ab AN 7, CCLS &b H 1 &
BRI, U RN TL-108 40 548 1 5 78
i B R S ok B TR A AT RO ME 4L (reactive oxgyen
species , ROS) "Ry = A= gt i A: 4% Al 84k W, B
FEb T R Ll OA SBE IR — 2P s,

WK TL-18 TA Ry 2 PR T R L i 72 Y
Ho ST WA B IR 4 TNF—o U2 00 3 OA &
i SIS A R . TNF—au A] B
5 IL-1p IL-6 45 H At 40 g X7 ip [ VE T, 3Rk
B BN CE R B E A O A i A MMP-1, MMP—
3 F MMP13 i) BB, ot 01 I Jt 2 1 AN 1 SR M
e e, I A SRR AN I R e S Y A R, D
BB AMRMTET, TR T i SR Z 0
AR S TS SO R IS TR R B 1V i 5
i o B, Wang 55 B 58 & I TNF-o W] 38 2o 58 41
a1 2% 35 ML N B A K R F (vascular endothelial

erowth factor, VEGF) , Bl 14 il £ 4 41 Jitd 4= 1K [H 7 (ba-
sic fibroblast growth factor, bFGF) Fil Ifil /)N 2 17 2E 2E &
F (platelet—derived growth factor, PDGFB) & 4= K
PRI, R3S PN R 24 398 A, AR B P DG 4 S [
BE T M REAL ST RS E, 8 0A Rk
IR E — 22 JE) . e Ah  TNF —o B 5 808 3 3
CK2 (protein kinase CK2) 7% 4 T B, 38 1 A - F1 A
W AH S A 5 S i g st s, F it — 20
OA I3 E Bt o

YA R ARG R A CE N A
AR P XU Y o R G H SRR A8 T 2 — K
ST B 4B PR, EU 2 A A P B A, T 25
A MMPs 51 i) ot ik BE R 3k, DA 51 ke 1 o A
S99 SO o I LA, 200 B DR < T 4 4 1 e 2 - A 4
FIE 2B OA Ay EEFE N Z —
2 EQs

HUH OA 30 J o7 3w 28 VR iy & Tl 2 1 BRI
Jya OA 2 AR T IR PR . 59 15 52 3 A0 Ff L
VLIS 40 M 20 20F0 92 200 Jf 2% 77 £ 22 b S A Jo , 191
-1, (40 A £ 7 (interleukin-7 ,1L-7) fil TNF-
o™ X BB G E A 2 MMPs i S R e B E
F i (adisintegfin and metalloprotedse, ADAM) il
ADAMTS 25 ZFh 2 1R A, X 2628 1 i n] LRI
O BB B ] L A g 21 g ] R G T 4
F 41 . MMPs J& —Fi BRI IREE 9 VTG , TERLAA
1EH AL BTG Bl MMPs 76 98 775 40 i 3 5 21 % 7 1
RIFEHEFEAEN . MAE OA JH IR T, MMPs #5714
NS 5 ECM BRI £ 2 E O™, Wy
ECM 3= 22 oy 25 11 SRO0E A e It 2 1 4 i, H B B 2200
RS2 2 157 OG5 B 10 5 0 AL 25 4 A A A e 1 e
J 2 R H AR Y, PR R AR E T T
SCRF AR S HE P . Mehana S5 S8R T B H R
2 o ST 2 A 7 A 1) MMP=13 7 MMPs 5% ji%
BN I I A R I R T BRI, A I R
fiff 2R SR BE A RO, LT ECM % 0L [ fi
I, o I A 1 R ECM 52k 1 5 ) % F 2R
MMPs 5%t MMP—1 2 [ fiff 152 S5t 25 10 09 43 206, &2
B O N IR AR B A L T OA W o & v, MMPs
F NG HA B 53, ) G WY i A (MMP-2) ,MMP-3 #il
Wl g B(MMP-9) iy 3238 3 25 7t i, H ok 26 i ] L)
Bl R ECM A g JLAh B 43 o R, 76 OA g B3R
BN MMPs 52 1 Bl i 12 BE 2238, 0 518 575 3CE Bl
PR A S O 45 kg AR TR ) E 5 . ADAMTS
B S B /MR S B T B 4 e R
FIAE ™, 5 MMPs 2501, 76 1E % RS T, ADAMTS #y
FERINA B TAEFRPUR MRS, RTMTE OA 195



FHEE 7 2021 4F 10 H 55 34 B4 10 3

China J Orthop Trauma,Oct.2021,Vol.34,No.10 + 987 -

PRI, A IL-18 F1 TNFoo S5 58 14 40 M X 5 19
F, ADAMTS 1) 5 5 R ORHG I, i i a3k JH: T e i
B AR T OA“HE MR AE "I K ™, K
" EH 200 3R 2 R AR 5V ) 2 e 4 AR = e Y 4
JfL A1 35 5T 4 A, Apte ™ AR TG 1 BCE ECM s &
A SR AR B 1 SROME AT R K R 4 A, fifE ECM
TEGH B4 T T A BOR L s o ADAMTS %f
AL R UK R E D OA BB IR Y
LA 8 B9 SCHR B, ADAMTS 25 1 i 55 % 1)
REO LM 4 (ADAMTS-4) FIREH LW S
(ADAMTS-5) &3k A OA X5 5l ECM RAEHE 1
OB R 1 E KRG, teAh, T ADAMTS
EEANHUAT Pl E 2 CEE W ER ,ADAMTS
) 235 FH B A5 561 R AL UL A G, 18 7T fE
ST OA G FE 52k, UiP] OA & —/1 A
TR B SEY, WE 1,
3 ESEK

AT 30 B R Z A Y2 AT kB, Bl
ARG 5, 3 Ak, B Ak A iz P, AT i sl g
I 1) 2 M RN R TR O R EE KM ke B 22 11 F 5 IE A
W] ,SDF -1 ,Wnt ,Notch MAPK % {5 53l % /& OA
R 3k A v 24 L ARURE DG DR S 1 S ) O S T R N
O A BRI ATAE T 1 (stromal cell derived
factor—1,SDF-1) J&J& T CXC @b 1 K% i /N
41 g R 77, Kanbe 455V BF 53 UF B SDF-1 32 %58
3o )38 MMP-3 F1 MMP-13 1t B jife S 18 5 58 40 it
1) 53 A& 2l . Chen 48P BIF5E R B OA J 3 G
ARA Y SDF-1 /9 & A E AN B T, mK
P11 SDF-1 38 3o ) 3 71 B 40 ig MMP-3 F1 MMP-13
B R, DT S S0 T AR g R B P A e 8 e i,
Bew . RO AN LR W] SDF-1 GBS H0G
Erk {5544 55, JF B 0042 8 A 8] 58 50 T 200 ffd (mes-
enchymal stem cell ,MSCs) i) /85 231k . Chen %525

Aging, IL-18, S MMP-1,
Hormone, Bone e H i MMP-2,
Mechanical 2 { IL 6‘ ;:7' Ce" : — MMP-3
stress, . Caf‘tllage |L-?, 8 of : MMP_QI OA
Injure, and IL-8, i ag ? :
. ¢ Joint ; MMP-13,
Ros, Synovium TNF-qa, i —
etc etc :::)CAMTS-s .

FEX 2 K OA B BT AR A h 3| T v
TEAE R & K -1 SDF-1, §ESZ T SDF -1 3+ 30 i%
Exk {55165, Al RB15 & OA 3CH T & 5% 22k
BOH TR T AR R B AL . e Ah ,SDF-1 jE i
b BEF 3K VEGE, fin 3 o 5 i 487 T2 B, 8 JEE o 30 4% i
PR 0 W 240 3 2, 6 OA 9 8 PEAE AR i — 2
JNEE o Wt J2&— T jd S0 23 Wbl 2 112, B 32 S 45
AT W N 19 A4 Wt FER AL R Wnt 21k, E1]
PA T 28 ML 1Y) B—catenin AR (5 515 5 55 40 i 30 2% .
Wnt/B—catenin J" 32 734 T 58 4 209 1 41 i 5T | 40
JRIAZ R AN I, AE 7 50 R AR T 2 B—catenin {7
1) B S A ) A AT s X R AR R R E T
Sy EE A Zhu 5P SLEG 245 R & B B-catenin {55
' FAE OA By R R Wi 5 CHAE R, i B
e BB, AR R B A T A R N OGS i B
FEVE o Wt ff FHFAY Wntl S5 5 mEEA 1
(Wntl-inducible signaling pathway protein 1, WISP-1)
FIK R0  WISP—1 Hi i Wk 40 1 0 45 40 7 23
W MMPs 1 ADAMTS 55 2 Fft 4 Jag 35 1 i , o T 5 5
RATERE AR A, A WA A DG B T 3 (se-
creted frizzled related protein 3,sFRP3) FIfif L 2% J&
Wt {5545 S A BEEHR, 2 OA B iz Fh
0 B 238 AR B, DT i — 25 R T OA 1y
K&, SDF-1 . Wnt 55 E # T 7 IEN]E OA WTERY IR
SPRURR, SR SE — TR (H AR S i 0] ok oF 5 0
XU G T IR T YA VR T, JRIUS T REFAIRYT
BOR o ARSI B A R AR LA OA 697 F it
B IE AT ARy OA ™5 AR i 1) % WA TR
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Fig.1 Inflammatory mediators such as IL-18 and TNF-a are produced by basic tissue cells and immune cells after aging ,mechanical stress ,damage and

other inducing stimuli, which will stimulate the production of MMPs, ADAMTS and other proteases, resulting in the injury of articular cartilage and other

joint tissues , which in turn leads to OA.
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Fig.2 The relationship between chondrocyte senescence and OA.
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