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BWE B FIHER T %@ d OPN, NLRP3 M RIS A FXFHEE T4 (knee osteoarthritis, KOA ) Ji#
WA, Jrik 6 AHVE 2 KA AX A . KOA AR A, RIrd o idl . MCC950 41 KHkA
4 (JERAMCCIS0) o BEHh LG 502 A s BT, AR I ITAL BB I R s HE Y o 70 B R 7 i Y (o IR 5 B 4l
LU TR AR A s 5 5 e B WL BB A0 B R AR 454 5 Western blot) Ml B4 B#&E (OPN) . NOD #EZ{k
M 3 (NLRP3) . H4UIEAZE (IL) -1B. IL-18 FIERJREE I ( Collagen 1) | I/ &8 HIET 1M R E A4
JEE AN ( ADAMTS) -4, ADAMTS-5, #f&EEAM (MMP) -3, MMP-13 FEHMKIE, 458 SxHAM L,
KOA 241 WORMS H1 OARSI -4 Fhmi s 5 KOA 4L, #£3iAy74l WORMS 1 OARSI PF4r % {Ik ( P<0.05) , {H
M IEER . BEME KOA HIE AN P Zebi RS AT, FIRIT AT, SXIRAME, KOA dkEHL
h OPN FikF#E{k, NLRP3, IL-1p J IL-18 FEHETIE (P<0.05) ; 5 KOA #xftk, JAYF4l OPN Jhi,
NLRP3, IL-1B & IL-18 B FHRFK (P<0.05) o LAY IL-18 AEBRTIERA, MCC50 41 1L-18 FiEE TIHERAK
A4 (P<0.05) . 5 KOA X, SFHRAFIEIT A Collagen 1A TR, HAFHK KA Collagen 1335 8 FH T
(P<0.05) . 5 KOA #AXftt, *FRELHFIGITARKEHLH ADAMTS-4. ADAMTS-5. MMP-3 ik i 2 FEAK
(P<0.05) , WBIFLHMTEAAL . X ERAFVATFH A MMP-13 ik T KOA 4, STIRAFBSHRE N BE (P<0.05) .
4518 MR T HEE L JE 5 OPN, NLRP3 K HH A 71 3 J5 A f#  ,  2% fi% KOA JRAE R N IF e k4 BB & .
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Branding moxibustion therapy improves cartilage inflammation and extracellular
matrix homeostasis in knee osteoarthritis via modulation of OPN, NLRP3-related
inflammatory signaling factors

LIU Furong', WANG Xinyin', ZHU Shiqiang' , BAI Yindi', WEN Bojun', XUN Jianfeng' ' 2, LIN Ruizhu'*

(1. Department of Rehabilitation, First Affiliated General Hospital of Ningxia Medical University, Urumgqi 750004, China;2. Department of
Traditional Chinese Orthopedics and Traumatology, General Hospital of Ningxia Medical University, Urumqi 750004)

Abstract  Objective To investigate the effects of branding moxibustion therapy on the pathological progression of knee
osteoarthritis (KOA) through modulation of osteopontin (OPN), NLRP3-related inflammatory signaling factors. Methods 6
month old New Zealand white rabbits were randomly divided intocontrol group, KOA group and treatment group.. The
treatment group consisted of three subgroups: branding moxibustion group, MCC950 group, combination group (branding
moxibustion+MCC950). Magnetic resonance imaging (MRI) was performed to verify successful induction of the KOA model
and to evaluate cartilage injury. We assessed histopathological changes in cartilage tissues using hematoxylin eosin (HE)
staining and Alcian blue staining. We observed ultrastructural changes in chondrocyte mitochondria using transmission
electron microscopy. Western blot was used to detect the protein expression levels of OPN, NOD-like receptor pyrin domain-
containing protein 3 (NLRP3), interleukin (IL)-1B, IL-18, Collagen 1, a disintegrin and metalloproteinase with

Wk H 1. 2026-04-27

HEWH: BxERBEIES (82360987) , TH HARRI2HE S (2026AAC020096)

RN NZER (1999—) , %, TERMILTFAA, Brarn: RS RSN . E-mail: 2409498237@nxmu.edu.cn
W% g ia). 2026-08-10 15:12:18 w4k 5 ki dl.  httpsi/link.cnki.net/urlid/11.4822.R.20260810.1120.002



2 o AR 2k

thrombospondin motifstADAMTS)-4, ADAMTS-5, matrix metalloproteinase-3 (MMP-3), and MMP-13 in cartilage tissues.
Results Compared with the control group, the KOA group showed significantly increased WORMS and OARSI scores.
Compared with the KOA group, all treatment groups exhibited significantly reduced WORMS and OARSI scores (P<0.05),
with no significant differences among the treatment groups. Transmission electron microscopy demonstrated disrupted
mitochondrial structures in chondrocytes of the KOA group and relatively intact mitochondrial morphology was observed in
all treatment groups. Compared with the control group, OPN expression in cartilage tissues was decreased, the expression
levels of NLRP3, IL-1, and IL-18 were markedly increased in the KOA group(P<0.05). Compared with the KOA group,
OPN expression was increased, while NLRP3, IL-1pB, and IL-18 expression levels were significantly decreased in the
treatment groups (P<0.05). IL-1P expression in the combination group was lower than that in the branding moxibustion group,
whereas IL-18 expression in the MCC950 group was higher than that in both the branding moxibustion group and the
combination group (P < 0.05). Compared with the KOA group, Collagen | expression was increased in the control and
treatment groups, with the most significant increase observed in the branding moxibustion group (P < 0.05). In addition, the
expression levels of ADAMTS-4, ADAMTS-5, and MMP-3 in cartilage tissues were significantly lower in the control and
treatment groups than in the KOA group (P < 0.05), with no significant differences among the treatment groups. MMP-13
expression was lower in the control and treatment groups than in the KOA group, with the most pronounced reduction
observed in the control and combination groups (P < 0.05). Conclusions Branding moxibustion may alleviate inflammatory
responses and promote cartilage repair in KOA by modulating OPN, NLRP3 and cartilage extracellular matrix degradation
enzymes.
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HRATR (osteoarthritis, OA) & H WIS MEBAT MR B, T ZIGIKRIN K TR &
W J s Zh Threbats, DUBE ST % (knee osteoarthritis, KOA) B NH WL 2, 4Ek, W5l OA
AN — Fh Bl ) O T BE TR M 1, 30 A — M 2 R EOR 40 g /1 R i Cexctracellular matrix, ECM)
FREfde . BE BE AR AORE RO AR G I A R e i . B BR OA HF%i%% 4> (Osteoarthritis Research Society
International, OARSI) 45 OA A% Lo BEALHI B 45 i 1B AR . #OGE N K& ECM AR 2R AT, fEE A
FZiett, KOA Ui frs: L, Wit #| 2050 F4 5k KOA B B Kb £ 6.42 14, % 2020 44
T 74.9%, it RIT R R RUUE fidl, T R R AR I

£ KOA 1, RAEZHE LT E ECM AR 1) CEHES) /36 1. NOD #5246 HE H 3 (NOD-like
receptor pyrin domain-containing protein 3, NLRP3) £ KOA U 5 40 [ b %5 DIAH 5Bl w7 3%
B, BMrE A (osteopontin, OPN) 7E KOA 534 3 IAP 10, OPN 5 NLRP3 FiffAH 1Y, SRifi7E
KOA KA % et OPN Xf NLRP3 HJHE AR R FZHLHI AR 7€ 2 B . #E4h, ECM Bhas T x4 fr ¢y
FaSExEE, JEMERERSEEAMN (matrix metalloproteinases, MMPs) L /N 45 & 8 (A 5
FHRMEEAMSEEAB (a disintegrin and metalloproteinase with thrombospondin motifs,
ADAMTS) Fjk4 T8 ECM R ERE, PHISAZUEE, IR R AR 1218 i il 48 RE &
P45 ECM B P RE IR TT KOA 0 B g

JERAEN P ERST FB, CHOESE @ ¥ acs HA P A R 85 1 (Collagen 1D AR [ 2 4
()2 IL 06, HH BCE T E R MMP3/9. H4HE A& Cinterleukin, 1LY -1B W&, R#EHRIFE
(osteoprotegerin, OPG) K | BUGJHEH (Collagen 1) Fik, IE4% KOA Mk ELT, (HH EHE T
OPN. NLRP3 JKJH T 7R LI4Ey ECM Fazs, miRwI Al BTk, AWFFHRH IR RedE T
4% OPN A NLRP3 #58 F IR 7, IR ECH RO R B IF e ECM AU, MM IEZE KOA #Efig”. A&
W FUHE 8 I ) B I S 2 KOA BB R -, R ERSMA KOA F2 A B {4

1 #RFHE

1.1 SEIEZhY

SPF ZZHivi= KA%R (50 K, 6 Hi, MR WEBEET DR AR AR [SCXK (B
2022-01], M Fi&E (2.040.5) kg. SLI8 Gt R T 7 2 ER R SLR 3Pt 0 [SYXK () 2025-
0001], tAFFMAMIATA R THE RS YOKAES), SEIGArEMNM AR 7 do WFRAEN: B8
M, IR (2343) T, B (6045) %. Fr ALl fE5 k820 3R E, HETEER K
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NLRP3 #1417 MCC950 (Z[H, Medchemexpress, HY-12815A) ; W% —#i B-Actin (It {44
EVFEARB AR AR, HC201) ; W2 i HRP conjugated Goat Anti-Mouse 1gG (H+L). HRP
conjugated Goat Anti-Rabbit 19G (H+L). BilFH & . HARRERER (RIFELEREVRIEARA
7], GB23301. GB23303. G1027-100ML. G1040) ; ADAMTS-4. MMP13 ([, Proteintech group,
Inc, 82744-2-RR. 18165-1-AP) ; ADAMTS-5. MMP3. Collagen | (COL1A1) . OPN. IL-1B. IL-
18 (3, Immunoway biotechnology company, YN2121. YT4465. YT6135. YT3467. YT5201.
YN1926) ; NLRP3 (ZE[H, Affinity biosciences, AF4320) ; RIPA ZLffil (b5t )36 3 K 3 A A5 R
AW, C1053) ; BCA HEHEREIAME (I EmFEDRE R M ARAR, E-BC-K318-M) ; 7§
KRERW b P EEHEDRARERAT, ZLI-9610) ; HaAdEm (bR RZERZAARAH,
G1100) ; EFmdE ke (RN RAEMHEARAGR AR, YZB, BASO) .

ST BB (H A hitachi, HT7800/HT7700) ; 4 &) frHAHi (& % F] 3DHISTECH,
DESK/MIDI/250/1000) ; IE& AR ERME (HA Olympus, CX43) ; 4 Hshfk2z K NEEIE o i
A4 (L REERHEARAR, Tanon-5200) ;5 ¥4% (TEEAAF[BMELA MM (M) F 2012 5
1270003 5] ; BRRE (TEFBERITHEARAA]D .

1.3 XFHE
1.3.1 KOA Zh¥#&BIpy s

KB R Hulth 56 1 4 B v e T Ao s, 191, F R B EE 24 (30 mg/kg) vE N e -2 ik ik
TR, BREF RN G AT P 1 8 R S 2o RO o B Je A T T 05 A XAy, UIBR I A AR
AT AROGO. & R RELSE 7 d REITESHS R4 200 000U, BT AREY. RJGEATE E L5 %l
o, HENEFETARER RN, R HABES . fSEUOK. AE 1, FRSEERFHIT 30 min
NGRS, RREETT 4 8, DA R e R 0T R AL . 4 8 J5 R F SR S i g R
D2 BRI .

132 XBWHAS5FM

Fi G S5 e BEAL /3 NP 4L, STRR4L 10 H, HA 40 FORA MR Hulth L) % Gl o5 SR
KOA HALE R I 5, 20 N KOA RS 4. 18R (FK 1k, Hk 10 min, 5%/, ES:
4 JH) , MCC950 41 (NLRP3 #ifil 7] MCC950 ¢ 15 sy i, 10 mglkg, 1 IR/, RF&: 4 Ji) KELGH
(JER+MCCO50, & 4 Ji) , FAHE 10 R &5 4R F e i ki) 7 Bs B A S /e Ja IO 1 Al
TS TH, AR RAE N 2.9 3E90, RNk ) 2 L mT A1 J) 350 Rz Jok i 41
1.3.3 MRI B & 7%

ARG 4 I 3.0 T & WHEROCRE L R HEILR AR . B F 518 FRARAL = 4EP B3 e 121 )%
T1 MBS CBi%: 1 90 E G WS [A] 450 ms, [FIPEEE] 11.4 ms, REFHRECH 1, HH LR
3.08 min. EMEEEH 5% A 320, AL HEEN 75, KZE K/ A 0.33 mm>0.25 mm>2.00 mm, JZ/E
20 mm, Z# 11 (ZEEHE) « WEBECTRWEEIR . 8a. 5. WE. 9 sm R L%
b R4 88 B WL IR % 9 70 £ 45 (whole-organ magnetic resonance imaging scoring system, WORMS)
XOF MR O T B S A 0 R B AT 2 s A AT
1.3.4 BARZHH

JER T 4 5 AL FESEE e, WOARIB G ECEFEAS . RO CE1E 4% 2 KT [HE 24 h 5,
JETE 10% EDTA 1 isS 4 JH, BEjE AT A I ESRRI 5 wm FEV) . A 40Y) v #4T HE. [
FERTIE G tt, EREE TS FEA AR F B B 9615 R 78 % 22 OARSI 14> KRG AT W57 o

HE Zvta. AiEUI & R, s, KA©E, RRZEEEAE 3 min, HiKmMdtE, H 1%H%K 4
Bk, REWRE, et 3min f5, YIFBIK, #Hh.

Bof R T 22 e ftn: ISV R 0% . B B AR KE, Yl NFIUR BT 42 4= 30 min, A
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E TGz G 8 min, Jo/K CEEBK, ZHIRZFEWRE, HHEMEE .
1.35 E&TEFREMIE

FAFEARIL 1 mm? B AL KB bR AR 7E 2.5%% /B 2 h, 19%8ERE & 2 h, 4 °CFX}
HEGEATHK. WEAE G, AXREMNREITHSROME, WE. U, &5, H 3%0H R fh-H % iR 4
AT G, 7235 A N AT 8L
1.3.6  Western blot 4 #f

KHE&H 1% PMSF 1] RIPA AR IEEE H, BCA & A& =R &AM ERE G, #4 SDS-
PAGE 7 & H, EHERTIEAFRER S PYDF E L. FBEGBE AR, —Hi 4 CHE K.
RHZRWTE =Pt 2 h, HEBOLHR AT A S B &0 L T KA 5. WS —$i: B-Actin (1:
2000) , W2 —Hi: HRP conjugated Goat Anti-Mouse IgG (H+L) (1: 2000) . HFJ—Hi: OPN.
NLRP3. IL-1B. IL-18. Collagen I. ADAMTS-4. ADAMTS-5. MMP-3 I MMP-13, %L N
(1: 1000) . HAI—%i: HRP conjugated Goat Anti-Rabbit IgG (H+L)( 1: 2000).
1.4 FitFERE

KH GraphPad Prism 9.5.0 AT Sit 70 #r, HUE LFBHR#ERE (X £5) Fox. KHAMAL
FEA t I H B T b, R F Z 8 (ANOVA) K IGHL A Bonferroni FH /G HHITZ EIL
. P<0.05 AZERA G ¥ Lo

2 #R

21 BRI ZHBRBRXTRBHLANI M

WE 1A B, SR Hulth EIERR S, S50 BRI BT M BB 72 . MM 40E . BB i &%
FW. wWE 1 Fiw, SXRALE, KOA 4T HE I, WA . ST A F 4 4,
WORMS 7 & & Fh & (P<0.05) ; J& & 4. MCC9O50 4 DL K BE & 4 i 45 M 405 4 B el 3%
WORMS 43 i # [ (P<0.05) , {H&RI7 AL ZER (P>0.05) .

R
oL KOAZL Branding moxibustion MCC950 £ T2

A Control group KOA group group MCC950 group Combination group
B wmas
10 Control group
KOA4L
~3g 8 KOA group
P —rre
»n Branding moxibustion group
22 4 I MICC950 41
g g MCC950 group
2 [ RUSilEl
0 Combination group

VE: A BHEMERERT MRIFE#EG; B: SH%REBERXT MRI K WORMS ¥4y . S5xFMBAAMLEL, @P<0.05; 5 KOA AL,
*P<0.05; 5 MCC950 ALk, *P<0.05; SHEE4AHIL, #P<0.05.

1 MESRATHCE A MRI AR ARG o T
Note. A, MRI images of the left knee joint in each group of rabbits. B, WORMS scores of MRI in the left knee joint of each group of rabbits.
Compared with control group, ©P<0.05. Compared with KOA group, "P<0.05. Compared with MCC950 group, *P<0.05. Compared with the
combination group, ¥P<0.05.

Figure 1 MRI imaging and analysis of rabbit knee joint cartilage tissue
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N 5
22 KBAWNEEHERRBEHLFETHHNZIG

WE 2A. 2B FioR, SFRRHBCE ARG IR, RILPCE S, TEmEEs S5, SE ECM
RkasE; SXTRALLE, KOA HFERM™ERM, KEMMAFIZEE, KT ECM B RE™
#, OARSI & THaE (P<0.05) ; 5 KOA 4%, &4 4. MCCO50 ZH AL & 44 RN
TS, B MRARSIAE BT, Wl ECM FRAEFERE AR, OARSI T4 i # FE K (P<0.05) .

SR A
Yo BEZH. KOA#L Branding moxibustion MCC950 41 P IES)
Control group KOA group group MCC950 group Combination group
B
200 um 200 pm 200 ym 200 um
C o 2
8 Control group
KOAH
o 6 KOA group
ST
5 AR
754 Branding moxibustion group
2%, [ VICC950 41
oo MCC950 group
0 [ RS

Combination group
W Ar FHALBERTHE HE FORKER: B: SFHARLBRTHREN/RFEROAREL;: C: SFHREBRIIKIHE OARSI
PEar. EXTHEZAHLL, ©P<0.05; 5 KOA 4k, "P<0.05; 5 MCC950 4AHLk, #P<0.05; SHcA4HAHEL, 4P<0.05.

B 2 RIBRICHTHCE AL HE, BRI Yo A 25 3L 4 bt
Note. A, Representative HE staining images of cartilage in the left knee joint of each group of rabbits. B, Representative Alcian bluestaining
images of cartilage in the left knee joint of rabbits in each group. C, OARSI scores of cartilage in the left knee joint of each group of rabbits.
Compared with control group, ©P<0.05. Compared with KOA group, *P<0.05. Compared with MCC950 group, *P<0.05. Compared with
combination group, ¥P<0.05.

Figure 2 HE, Alcian blue staining and analysis of rabbit knee joint cartilage tissue

23 KBRAMZFAHBBEXTIRG &P AR
WE 3 fran, SXTIRA S, KOA ZH G0 BCH i d 2 kiR se Bk e 0, RPN R . I
2L, 5 KOA HELE, &R . MCC50 4 FIEE A 4H 28 Hi A4 25 Ko A ) 56 3%

Xof HEZH KOAZ J&H MCC950 £ IANZH
Control group KOA group Branding moxibustion group MCC950 group Combination group
500 nm 500 nm 500 nm 500 nm 500 nm

TE: BRI RE A B A (A OFT SRRk .

Pl 3 % 2HL G A SR 1 1 400 M A L 4 A R
Note. Transmission electron microscopy images of cartilage cells in the left knee joint of rabbits in each group (white arrows indicate
mitochondria).

Figure 3 Transmission electron microscopy of cartilage cells in the knee joint of rabbits in each group

24 IBRITZKARKBHEALL D OPN, NLRP3, IL-1p F1 IL-18 EHKFRIZ N
wE 4 frow, SXRANRE, KOA Aeigddid OPN MEHARE R EFERI (P<0.05) ,
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NLRP3. IL-1. IL-18 MIEAKFEERI (P<0.05) ; 5 KOA 4Lb#:, 144, MCC950 4 FlHk
HHRREAL T OPN MEARIEEE & (P<0.05) , NLRP3. IL-18. IL-18 (& (/KT 2EMK
it (P<0.05) ; BEA IL-1B RIEMTIHEARL (P<0.05) , MCC950 4 1L-18 Fikm T I8 & 4H KBk
&4 (P<0.05)
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§. vy ST S
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DEOF Ty IO &8 5 5
FE9 LYY &S =} 8 S
& & 9] 2 4 — B3 95 &
orn 48 o G EDEN 0 ‘ 28
NE 3 — Kgo20q0 @ v
NLRP3 By o k2Z o * ek | T
- ogo, | M wed b —
IL-1 - * 17kDa % E8Z
Z o o .
IL-18 ] oo 2 s 3£ 1 &0 2% s
Actin <D G- -AlD-GE> @ -2 kDa g & X
c ’ - w4
-% 2.5 — 1S 4 Control group
g o * X8 KOAH
S 20 K8 - Z
& g 3
Rﬁég 15 @'_| & ﬂééﬂ KOA group
g2 ™7 | EHE L . ERA
<l S 10 C T Branding moxibustion group
e $ 22° MCC950 41
42 — =2 1 | e
=% 05 £ MCC950 group
g g e A

Combination group

E: SXIRAMEL, ©P<0.05; 5 KOA 4lAfitk, "P<0.05; 5 MCC950 AL, *P<0.05; HEk&4IAALL, #P<0.05.

K4 FAHRBRTTRE AL OPN. NLRP3. IL-1B. IL-18 & HKLKT
Note. Compared with control group, ®P<0.05. Compared with KOA group, "P<0.05. Compared with MCC950 group, *P<0.05. Compared
with combination group, ¥P<0.05.

Figure 4 Expression level of OPN, NLRP3, IL-1f, and IL-18 in rabbit knee cartilage in each group
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w5 Frs, SXEALR, KOA dHAeiEdasld ECM @R lE ADAMTS-4. ADAMTS-
5. MMP-3. MMP-13 R A £IA B EWIN (P<0.05) , #EREFEK EESHKEA Collagen IEIEH T
FEfash (P>0.05) ; 5 KOA L%, &K . MCC9O50 ZH Il & 4 i H4ih ADAMTS-4.
ADAMTS-5. MMP-3 & [ £ ik & & %% (P<0.05) , MMP-13 FEH/KFA FE#% (P>0.05) , BS
4 MMP-13 & H/KF B #FHEL (P<0.05) , Collagen IFikfEM AR EE ETF (P<0.05) ; 5844
M MCC950 ZHEb#, BEAi6974 ADAMTS-5. MMP-3. MMP-13 K& A R MM EBAL, & 1677 410
TER (P>0.05) .
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. S5XTRAMLEL, @P<0.05; 5 KOA AL, "P<0.05; 5 MCC950 MLk, *P<0.05; HIBtA ML, %P<0.05.

5 4 ST R 4R L 4R L Collagen I. ADAMTS-4. ADAMTS-5. MMP-3. MMP-13 & [ £ A /K1
Note. Compared with control group, ®P<0.05. Compared with KOA group, "P<0.05. Compared with MCC950 group, *P<0.05. Compared
with combination group, ¥P<0.05.

Figure 5 Expression level of Collagen I, ADAMTS-4, ADAMTS-5, MMP-3, and MMP-13 in rabbit knee cartilage in each group
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JERAE N —FAE G AR BTV, DABE A %%, WLk SRR, I 5 400 HE 25 Th 2%
PR3, S ILA S5 R A e s A B 27 302, IRIR i R W, 7E KOA VYT, 5 AR 7).
SRR PR AGEA L, LRI RCEAER, 1 R A3 A [F] R AL G AR v B A R AT R Wil e
LRI AR, IEREANF B, Al DU 20306 580 [ M e 3E 40 S i A0 s IAH 235 2 I 1
H. sk & REPIRIE KOA H, J& %] DA MACE 4 PISK F1 mTOR HIERIA, ) 5 41 f i ik
FEVHTS . IBARER] T KOA #E MMP-2. MMP-3, Fif4l414: )8 & AlFIN4]5)-1 (tissue inhibitors
of metalloproteinase-1, TIMP-1) , PABi3&#H ECM ¥Ei, RIEWEH I MEHRT, AFRL R ER,
JER TSI KOA BiE4 4k OPN HIRIE, BFK NLRP3. IL-1B. IL-18 MIEHRIE, b
MMP-3/13. ADAMTS-4/5 KR . X$E7H1 & ml fedid 4% OPN. NLRP3. MMPs Z&{k i i i 3%
KOA [1) 94 =z S A1 3K B ECM AR 2R 16

OPN R —FZIheiE A, J& TIE A ECM B A umERe, @t 4 S kN, FH7E
18 PE S E R B S K R R EANEAE R, B RBL, OPN fERFa i ERiLE OA
fR 7™ B R R AR A 6, AR RO IR B IR N ECM FEARROL, SR, Tu Z£BURIL OPN VLB T
IL-1B 53 E MM it . Luo SBAEEA OA HI/NR ST NESS OPN, &I AT (i 3 i% B i 2
Chyaluronic acid, HA) KTFH& AW Bt BEME] OA Mk, AW KME R KOA BRI+
OPN HEANKFEZERK, KHITHTH)E, OPN FKiLT+E, NLRP3 RIAMMK, #H ECM FEERERE
kD . Ah, OPN 2k AT i 35 1A 5 NF-xB {5 564k, (E3k B Mg 20 i 352 45 I 3G NLRP3 #5E /M,



(o]

o AR 2k

B AN E R AT PR A A .

NLRP3 C ey KOA 12 Wi Tl J 1) B EAR G4 . — B30, B (1) NLRP3 2R % /MA il 354k Caspase-1
HETIRE B IL-18 A1 1L-18, S & ZAE A 40 i A2 1204 351, NLRP3 #0i& 7] L i MMP-9. MMP-13, i
B Collagen IIFIEE A2 WEMIBEAR. thoh, 7 IL-1B. TNF-o MILREIFERR, J0JE 7 #8405 B gl
JLT) PR 9 RE e B, T IR ECM AR IR S [36-981, i 0 I, NLRP3 5 4 E 9 I IR B3 A 5] K 4%
BRI RERRNG, )53 Xt — B 755 NLRP3 R MR/ NMARTEAL B4 4] NLRP3 i A6 AT a2 4 1% X 5
AU 5T [ it B (MMP-3. MMP-13. ADAMTS-4/5) B, 3% Collagen I AL, MR HE 42
S, WEFERE, R IE NLRP3 #0157 MCC950 @i FHINT Walker B %5 i) ATP /K f# EL#: 0] NLRP3
RALPNRTEAE, EIRRTE 5 A T SR T HR KR TEAS I G . NLRP3 4 11 X - 7K1 1 [ &
ECM FEARNI 5 IR 1930 6 R EAR L. ACHTSURIURS 2. S5 PIEAE MCCO50. J P # A 9f
W E N NLRP3 RIA/KF, YEFFHCE ECM P Hif, A BGE S KT HE IR .

AR EE R RN TT I : —J70, ARAMEH OPN i 7 M zh 7 % 1E OPN =& 5
NLRP3 WAZ0F) LS s, A— 5, A4 NLRP3 f) Fif[A 140 Caspase-1. £ET-fL& D (Gasdermin
D, GSDMD) #EATHEM . ARRHT TR AR FA FBIRPr B CRHL L B« AFRAH CRF
TR, BENARDTE N OPN XTZHL A NLRP3 4 1t /IMA I BaEALH],  FFIE AR Sh S 56 2F — P Rk I &
77 KOA HfEFT AL

Zi b, JERAAEIEIE OPN. NLRP3. MMPs Z ¥ FIfE, 42 ECM AR, JE KOA )
Beamifh. MRS R TIRIT KOA, JHIELZE KOA it fE .
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