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Abstract Osteoarthritis (OA), as a common degenerative disease in the middle-aged and elderly population,
has long been plagued by its persistent nature, leading to a series of problems such as increasing medical
consumption and declining quality of life. At present, the treatment plans for OA mainly focus on improving the
inflammatory pain inside the joints, and there is no effective cure. Related literature indicates that the activation
of macrophages and the initiation of inflammatory cascade reactions are closely related to the colonization of
damage-associated molecular patterns (DAMP). DAMP, as a driving agent, plays a crucial role in the chronic
inflammatory process of joints. They not only exist in internal joint injuries, but also can be released into the
bloodstream to participate in external joint inflammatory processes. The inflammatory induction of DAMP
inside and outside the joint can serve as an important driving force in the progression of OA. This article
will start with DAMP and explore the positive feedback regulation mechanism of DAMP-related chronic joint
inflammation, as well as the mediating role of DAMP in the inflammatory microenvironment outside the joints
of OA patients.

Keywords osteoarthritis; damage associated molecular patterns (DAMP); positive feedback regulation; chronic
inflammation
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BT K (osteoarthritis, OA) A& — Ffrig P 56 45iR
ATPEGR,  H AT T2 WA T e N H g,
HmRomseat— B, A B RS RAHS
NHSRIHRFAE Mo OA TS PEACEE 40 £ S BURFEIE
E, bR MAILTPA RS MR T ERIAT .,
H AT OA 2 KR HIBURTH & 250797 2, S5l nT
RETRZE0 1T B, M JCA R OA i 1 #E I T-BL .

KIABLK, OA Ay —Fh “ BEHIE” P50
I AE A MR DN — A 52 W 5 74T BT A 2H 2 AR BE SROE R
e, GFEREIBRIL, BEME, FRAER . A
TE AR E S0 24 R P 3 B2 03 DA % e 38 R 11
i B, F45 4 5 2 74 2 (damage-associated molec-
ular patterns, DAMP) 7E 41 Jifd R 3 s 52 4% e B, 5
953 AR IR B2 4R (pattern recognition receptors, PRRs)
Sia RS IR R A T 1, B RO E .
H A1 E N 45T DAMP &5 2 LiE T HAE b
[E) A2 03 B 98 ik fid ) BE 3 AE OA W IR, (HIEXTT
OA 18 1 9 RE S A 158 1 1 s 4t 1 55 4 FH 25 & W U3
by FEHXT TSI N4 DAMP L[R2 5 R OA 4
JiE HERE G B ARk .

7E OA i N Wi ¥ b, 47 7E K & DAMP ™,
FLFE =R R & 1 B1 (high-mobility group box-1,
HMGBI1). i i w5 g p4 1% Fh S100 5 H. BH
WL A 5 S100 &K A HMGB1. S100A8 Al
S100A9 FIE N5 34 B 1E OA HERE OB THOME 2 48
g T B, i S100A12 Al R N 4 i UK Eh 2 (4
Z 5l 7R REFRBI, 7SR,
BT D0 B R AR SO T B I AR . MR RAEIRB)
F1, S100A12 R IL-1p 7615 ke ik, JF H.
S100A12 [f1FIE/KF 559 N\ OA F™ AR5 2 IEAR K1,
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HMGBI & 1F 95 W & E 1 —Ff DAMP "™, 14y
W B AN A G, AT DA EMUE Bl G2 S 8 B
R AR 45a, S5 RAEM G R Y.
HMGBI f] 13856, T2, £E T2 NETosis 3 5 1)
AT, W] H E R Sl s, AT
T A 3 240 2 T £ G U AL 4 P2 ) 32 4K (recep-
tor of advanced glycation endproducts, RAGE) #! toll
FESZ Ak (toll-like receptors, TLRs), T2 78 iF 4 Jiu [A]
T IL-6) MRk, BT H ARG RS
TE M Bt 5 10

25 LTk, DAMP AMUALE RAERIHE AR K,
BRI DME A RAER G LG R R K2 5 OA #14
BRI ERERE . ZRa T I FE4 R, HoARA
TOLE A WIR G 41T DAMP X T OA JEF2 Kk %
fIfER, LAL DAMP AHK 8 IE [ 852 5 HLAIE OA
B VE SO BERE TP R OCBE f th. RIE, A SCHlasE
— R J DAMP 5 OA IR BME, R LT N4
DAMP X OA R AERIA ST . XA AT LA fy
RS I SR TS R, 1879 OA 1%
PR HIR TR At 7.

—+ DAMP /3 F 15 A B JOE oA & IE
AR

DAMP wJilid £ FIRIES 5 K0T A RAE TS
LR VERIRI L, AR HE 0. WA kT
JEE ORI K A A R o A S AR 255 (R 1D

1. a4

B LG B B R LA S R
R B RS S IR, T (g it SO R 1R
JBCRE T 5 S i B MY, O B W — b
DAMP I 42 155 A SAE IR o

X ¥ HE DAMP RIEFS

v v ¥ v
RERG B A AE KB iR MM ERPEFSIES
| ) ) v
v v v
HESR TS 1204 R X)) S100 BCP @k i 12
'1 = - l = l AB/A9 v ¥
DAMP, i el AR
$100 HMGB1 EpE FEfR =
ABIA9 %ﬁmﬁi RIRERE HE B MELER
_l_\ IR 4 l DAMP
FLs KRB A
ECMBfE || %4 TLRs BUETF iE NF-«xB HEEE
NLRP1/NLRP3
I l P !
B gi . st sl 3

fRIB LT HEIL

. v
RERG. RERE

DAMP Fi TR YA S8 PR B8 1) 15 S A5
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S100A8/A9 FI R 1 4 B = A8 3 53 4 I 2 1 g
(matrix metalloproteinases, MMPs), A Tfij X} J [l 1)
2 i Ah 3 i (extracellular matrix, ECM) #3174 fift .
S100A8/S100A9 i 2 BH 1k 1 K& J BBl 25k Joig 1) [
fft ik 2. HWF7C R, S100A8 F1 S1I00A9 ] 3= ik
76 OA B Fif, {H7E OA Wil & L, XKW
XL DAMP 7] GEiE IS B MMP A5 182 I/ 45
HEAET R E A4S )EE A (a disintegrin
and metalloproteinases with thrombospondin-1 motifs,
ADAMTSs) SKJE SIHIAH R BR AR "2 e Az e
PERIE R AR S5 40 BB 2L BT R T DAMP 7K-F- E 7+,
X DAMP 1] BeAF T8 BB R 4nRe, RS
IL-6 55 SRE R T 140, AT K R itk — IR AR

MU 7 1 B OA BRI IR IR 2 —, AR
FHOR IS TT HUIRSE 77 39 0 23 5 3500015 3| MR A R Tl
HMGB-1 %§ DAMP, J53% 5 TLRs 1 RAGE #H H.{F
FH DA 3 9 0 (R 1R T8, i — 0 S R e % 4
J U, AR R

B T AL 7 5] S 1R 3 4 A 4 4 AR e B
oriBAL, S EUN ST S S R TR T3 8L
B TE OA. BRI AN g4 o, =20 i Bk v 4t i
2> P& HMBG1, HMGBI #] 3 — 5 B ik A 7
MM 7, S ECRE A AT R i

2. W WS

DAMP 7] ji i i 2k 2% i 40 M 3L & e f % 7
RiFF LT N ERIE. SI00A8/A9 £ OA HiiH] =
FERIE, FEARRE T BAZ M Fh e B R v R 3
S100A8/A9 Hil i OA ¥ B 2H 21 5 B A% 4l s &)
AL T CCL2 M CX3CL1 MR IiETHE, Hkzdm
JufE L R F CCL2 M55 T, T iskR4 4
Jr, DR 2 4H M A7 TL-1B. IL-6. IL-8 FHI
IR IR FE R F -0 (tumor necrosis factor-o, TNF-a) F7=
Az U8 R B 6 A S

HMGBI1 AJFERE K7 %8 (knee osteoarthritis, KOA)
HH R AT 4 4T B R T TS 4 Y (fibroblast-like synov-
iocyte, FLS) B&Jjit, FLS 7E NLRP1/NLRP3 #HiE/MA
5, 0 7 KOA o HMGBI [#)43##%, HMGBI
5 LPS 8 IL-1 B & 5t — P08 1 FLS {2 & 4
B IR T e A U M AN SR AR B 2 B, A%
HMGB1 "] BRI AL, 51K FA% B R 4 i 5 i {2
RRFs MR 5 K7 SO R AL HMGBI 1533,
FE R — AN IE ik 1,

3. KA TR

KZH OA KT NAFEBRPEBERR £ (basic calci-
um phosphate, BCP) #1&, BCP "J{EN—7Ft DAMP,
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L Syk i 4 (1) 75 2015 T DAMP S100A8 7= 4
BCP 2 il it & A i i C (protein kinase C, PKC)-.
ERK1/2 22 24 J5U 03 55 H U8 (mitogen-activated pro-
tein kinase, MAPKSs) 53R 42 0 1 I B A 4E 4 A, )
BT M, S8 TNF-a. IL-6. IL-1P 252 %
SREAT DR 7R 5 48 A T W v e DR TR
DAMP 2 [A] 3@ i AH LA FH s 28 e oA SR R e

4. gAML PR S 1A R

YT B A0 JE 5 1) % fif L A2 T 2 5 DAMP AH G 4%
i .o B H 20 PRI R 6 2 R BCML B e
YIR N —Ff DAMP, ECM [ fift 7= ) 38 3 {2 i3 v
FLAT A [ 200 i 5 G 72 400 L 1 453 473 4 23 1) i
KT RS R G UL BE 9ORE, I Hamid Hr i
1A% 36K T B (nuclear factor kappa-B, NF-xB) ifi
P8 R FE JE 7y T AR T R LA S 2 R 4
TE T JERE [ AR 1,

Yl AR S SIS FR IR AT 2 5 DAMP AHG 4
i SN o SO AR IR D A A B A T O RORE RBE, i
W R v RAEF S E MPER], (BRI TR i
% Sk Ak A i 4035 o P 5 850 TLR AR 1Y) NF-«B i
BRFFEBIE AN SO (U0 IL-6 TL-1B A1 TNF-0) K]
FREEREIN . 900 N F R RS B 18 14 28 0E 7T R
O T 5 AT P T 4 A P S 5 M B 1 AR T 5 L
TRELPELF LRI R 120, T I OA HEfE

.. DAMP [R5 HMIRE R AG M 28 RE TR 853

> =N
in=d

1. DAMP [5G AR RE IR HORE T 265 A 12
P IS IE R 4 11

Cremers %5 3@ i3 /N BRSZIGAMYAIE T 7 S100A8/
A9 ] DA 3E B AZ 41 i B R TR DG, IR
7 DAMP {2 # Ly6Chigh 5 4% 20 o M i 8 i B s 2
MBAEFEH, FE e % EVRgr i, 3E— PR
DAMP X -5 A AR IR 2 SE R SR

OA i N ML AN G5 B i) ST00A8/A9 H:2k
AP R, A REIR I OA 955 NI 3k 28 1 35 /K 7 ]
TR DT 8845 2 SIS IR . 1E 2 9 )5 R RR
JiE B 9 A, ST00A8/A9 LI 2 1 7K P 7 3 2k
22 5 (19%). OA 3EE I A A1 ) S100AS IfiL
EACFI R S TR AR, 1XEKH DAMP 1]
RE S PIm R R (04T AR AC o V8 RIS AL S5 AT s oK 5
JE W SRR M )80, Hilid S100A8/A9 [ IfiLiE
K. £ OA B8 7 R, BRI VS I 1D Sk s
T s, RILIMIE K& BT R ST00A8/A9 7K1
BER, WEHEEGRBE (LE2) - BRE
I KOA i N ML S %15 A4 237 43 W 1) ST00A 12

S

(T
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K THMER DAMP 1% REERR
} | }
RIFEEIFSH) OA I1iE S100A8/A9 7k F
#F0~21XK: mkF
21 RRUE: Tk

24 HRBHOARA

BERBFEABEAS
B2 DAMP Z5 RTINS M SR RO R

HEN MR S, B A BT R B4R i
D, fREEIE R A e AR B Rk, Xt B A
1% DAMP 1] K OA i NIBEICTT 38 [ AR Hr S
2 14 98 R S S 1 B B 4 FH

2. I35 H # DAMP 1] [F F£ /T OA 1) K& A= H
s

I35 VE #) £ 25 1 -A (serumamyloid A, SAA) /& —
AT R SEKFREREEH, {EN—F DAMP,
Al DM oR G S 90 . AN, SAA A] R
NEAE OA B IMLRANE B, BT T AR A 2
BA - ) (R RE TS 2, P JE R SR T OA 1 #EE
WHAFERE, 76 OA SR RAER], SAA I AR
e+ CRP, 75 5 J 1 S 12 1 S 7 ] e P A1 0

of 4 3% P2 % [ (fibronectin, FN) 1] 7E 5 35 /1 J¢
KATHMLIE P EIBAAAE, FYEJy DAMP £ 5 Rk i
FEo FN N B ] AF: [t A 40 B 40 8w J5 o B fde A0 3 i
BRI Z, RN T OA [ Hifdtfe .

IL-1B. IL-8. IL-6. TNF-a ¥JJ& T-{& % 1,
AT AE OA 1 2T i 4 7= 28 JF J0E SAA 78 IE 1 A=
B BTN ML, 32 B L 2R AR % A1 5 7T 55 SAA [RIf
FIEH S HHE RS . AR, 1L-6 5%
JiE K7 AT 7R OA 3 N I3/ A 3 RS v [R) i A7 7E
Jpi ALY A 1L-6 7K P 5 Lequesne $8 %4 2 1E AH 2%,
AEN OA FHL T PP 1 2,

—. DAMP il k& 1 5% 5 N0 98 0E ) B 1) ¥R T
B R

DAMP 1E 2 5675 N 8 22 b4 43 452 =X T 1R TR
PRI RS VE RRE I YERF R R, T Ok N
RIS AERF R T R RHE ERER, ACXT
DAMP HJAHRIGITHRE MR E5an (L& 3) .
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S

CRYE R A AT E N ST N DAMP 25 58 i
S, ARG 5T B, SR 2140 B A B ER (erythropoietin,
EPO) fTA40 ARA 290 ] 1 1l 551 200 it %o £ 4 i 42
BAR BN, A 77 Hh ek 55 0K ) 4> fig A 151 5 R 3%
IR 2 AN R T s, RIS IR 5 S e
A0 AR P,

HMGBI1 ()% 7 M 45 §1 55 # 20 A-Box 1] @ it
HMGB1/TLR4/NF-kB {5 53 4% 5 V40 1L-1B 55
S MMP 1 ADAMTS 7 N\ 3CH 41 g 7 ) R 1A,
NI R B AR E P70

OA 9" HMGBI. TLRs #1 RAGE %% Fifl. &/
4 (hyperbaric oxygen, HBO) i3 T miR-107 [¥)3RiX,
iE5d N i HMGBI ) mRNA F17E (4 %308/ HMGBI
i) 4> #, 5| 2 RAGE. TLR2. TLR-4. iNOS PL A
MMPs [ 5368 Bk b, AR (R VER Y.

miR-142-3p i@ i # il HMGB1 4 F 1) NF-xB
T IE B, A OA R AN MG R TR A
miR-142-3p [P R|RIAFHMG T /RN OA it f,
AIYER OA T AE /TR A5

. DAMP 2 5181 OA BEFE ML E 5

1. DAMP [T 4N 2 H i

DAMP SRR £ 2 =35 4l /M5 i A7 A 1 45
ftE e FRE. 2R A A O TR, 4
MR ERE P R AEZ I RS R EEN T
SAA JAi 7 PRl F-XF T 551 S 1 2 RERAS 48 7R
VERE, At G154 DAMP 51844 28 i ) AH H A FH
MU AR S e, % H i — SR A5 8 P R
FH IR L35 %

2. DAMP #8451 50 A 1) 15 S i 1 15

A I 55 3% O B 2 w3 A O 1T 8 ot e R SRR X
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MMP %
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R R EF
RO

ST

—> (g
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B3  SCHPEE DAMP A HCE R A5G T6 )T #E S
B ECE AN B, (BB T AN B A B AE 145 ) 48
NBT RSB, X R B S AR R A 2
BT AR AE T P AU B B4 B K
B AR AR A FIZE TR DAMP, 80 B0E AL 40 o FE
LB B R IE A B HCE A M SR TR A P X A,
DAMP £ OA Hifh F AL, (HIL 5] &R 5 2:
P JORE IR I B, BB R R

3. DAMP 5 OA 18P RIEMI K R

DAMP 7£ K15 N S RTINS T AR AE, 50 A
FR %, nAERAE NI filk & F. DAMP 25
PP 98 MR DT 28 A2 FH T B AT A 28 08 P Vi FE A U
WA RIS, LRSS K A7 . DAMP
A& OA T3 N IR A 40 i S e B R R 2 —,
AT A CevE) o Wi, ERERIAC
CREME. BB M A R ELER R I, T
TEORTT N B A, AT 98 IROBE SR A, T
OA M8 M S MEBUE MY de 20 H 2L, BN DAE L.

fi. Bg5RESE

A BT, RI DAMP E N —F 50
WA DT, £ OA MKAEMBEEFER T2
KEBWMEM. B, BEN R0 58 5 K
MBUEE R —, S5 7 K0 W 90E 1Y I R it
A1, AR AL O R S 2 —EIR YT R T DAE N T
Tit; Ak, DAMP AHZK I S0E P 5 AMUAFEAE T 015
WS, FES TN R RE R A5G BRI R E

RAGE. TLR-2,
TLR-4, iINOS B € goassiee sy
MMP %% i e

BEMAREATRE
BEAE I L 55

* 329 -
HMGBH1 TLR4
ADAMTS RiL €~ = = = - - A-BOX
NF-kB
IL-1p
WM
l f———  ARA290
F4
EEER
HMGB1 « . miR- <«— HBO
107
. HMGB1 .
— NF-kB | == == === miR-
142-3p

TR LEN B A 3 KRR, S 518 1 JORE I B
T ANYERF .

OA FIGIT R — a7 . 280 S T2,
H J5 3 AT A X DAMP 76 OA w3 i 1 At HEAT o8
DRNBIIRE,  AE5r T WL G 5 8 2 55 7 T A
gtk it 78, 724> T A2k 2 it — 20 T R
DAMP 7E OA 18 M % 5 4b i3k 72 R0 989 A i 1E
Tt YA T A5 BRI R BRI T TR

H @b RFR: AFEFRALLA BN R,

£ £ X W
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