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[Abstract] Nucleotide binding oligomeric dome-like receptor protein 3 (NLRP3) inflammasome is an
intracellular sensing protein complex, and it is an important player in the innate immune system, capable of
sensing foreign pathogens and endogenous danger signals. After tissue injury, the activation of the NLRP3
inflammasome induces the release of the pro-inflammatory cytokines interleukin (IL) -18 and IL-18, while
promoting gasdermin D-mediated pyroptosis. Existing studies have shown that NLRP3 inflammasome plays a
key role in the occurrence and development of common bone and joint diseases such as osteoporosis,
osteoarthritis, rheumatoid arthritis, and gouty arthritis by inducing inflammatory cascade reaction and
accelerating bone resorption and cartilage destruction. Therefore, blocking the NLRP3 inflammasome signaling
pathway may be an effective strategy to treat or prevent bone and joint diseases. Currently, researchers have

developed and tested several drugs that selectively target the NLRP3 inflammasome in animal and clinical

[Kk#mABH]  2022-09-02
[(EE£TH] HFA AAR2EI 4 H (17JRSRA054,22JR5SRA628)
[E—1EH] m L RS+, W PG BIR Y7 B 1 5 R 5Y , E-mail : 1060634791@qq. com
BEER] TG W+, AT, A= rP v IR Y74 567 9 B F 5T , E-mail : xingtao1979@126. com
- 241 -



520 B4 18 1] HEXBAFZRS Vol. 29, No. 18
202349 H Chinese Journal of Experimental Traditional Medical Formulae Sep. ,2023

studies, but the progress has been poor due to obvious side effects and high prices. Traditional Chinese medicine
(TCM) has been widely recognized in the treatment of bone and joint diseases due to its unique advantages of
multi-target, multi-pathway, multi-mechanism synergism, low price, and low side effects. With the deepening
of research, the targeted intervention of NLRP3 inflammasome by TCM in the treatment of bone and joint
diseases has attracted wide attention. In this paper, the mechanism of NLRP3 inflammasome in osteoarthritis was
summarized by analyzing relevant literature in China and abroad in recent years, and the progress of targeted

intervention of NLRP3 inflammasome by TCM in the treatment of bone and joint diseases was systematically

reviewed, so as to provide new ideas and theoretical basis for the treatment of bone and joint diseases.
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FE % 8 B OP 2 . NLRP3 48 i /)N A A 18 1 4
FENLR RAE N 25 OP B & A f kg T o TL-18 %1k
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0 I PR G 6 45 R SR W b 2 R b mT DU S T
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(Notchl) , # il NLRP3 % AE /M A 7 1 RAE | 3%
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J7 OP MY HIF 55 ARG e =, R R 75 B2 00 22 G T RS 8
32 HXTR(OA)EH NLRP3 RAE/ME OAE—
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P JUF- 7] LAVS B A 8 A AT G, doe i UL 1 o IR
A5 T IR A ST T BEZE ALY . OA K LI i
ANIERE B AT IA N T B AL 1 R 4R RE 7E R
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W OEFRMERREWN 0 ERERCTREY
1] 2 4% % B o W R T Al o B R E R R
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PR B1R BCE A0 AR ORE RN AN R Y
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Caspase-1 15 5 38 i , 98 /0 40 i £ T B 3w I R &
TE B R 00 34 DT 22 ik OA™ . v 24 11 25 HL A 1% I 4
W, A5 IR SR 2 Tk, AR O VE IS N T A AT LA
BH BT OA /N BUNLRP3 {55 538 1% , ol 42 401 40 g i) 9
el a2l 2 ) 3R =T SR N PG AR 2 7 F L I
IR b % H T 0805 OA B JNE SOBCm o TA #4517 fifi
HOAKRR AT =0T, &R ExR =%
i 5 T 8 NF-«B/NLRP3 il [ 2% fift OA K B &1
VIR MRS B0 . SRR AN ke B b 24 0] 4 9K
T JXBURE AT fE 38 22 40 ) NLRP3 48 G /MA IS AL, Ml
e RAE RN JE R IEIRITE R RAEM . R 2
B R EIMNARIBIT OA %4 A E ., 2
B0 R B A S BB AT . 2R R 5 g R B
B N L R T By )2 G R S A A o G
2 (KOA) K BT B 40 41 NLRP3 4 e /IMA 4L 43 1Y
e TR KT D S S | [ R R R R MMIP-1 K
MMP-13 7K 7 3R ik LR 47 KOA K RUEKCHE o 53—
HLEFIA YT KOA K BT 2h i 52 56 2 B, HiL BT R Y7 7T L
T H NLRP3 48 AE /A AR 5 380 B 400 i 1 G 4 34 e 2
SR 9Pk SN B A0 AR T 0% KOA R BRUE IR
3.3 FERUBME AT 4 (RA) 5 NLRP3 RAE /MK
RA J& — Bl [ 5 e PR 9, FLRRAF 2 OC Rr e 1y
VIS R AE L T AT MR AR R S IR BRgE R
NLRP3 % fit /M 2 5 RA (1 % 95 1 % J2 ') 3L
1 22 &M 5 RA K 5 R B ™ A 56 I
PR 7k, RA BB 3 W RV LA 8 o 40 i o 4% 40
J0 I 240 S A 5 4R 240 L ) NLRP3 25 (1 &35 T
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&, 3% 2 B NLRP3 & A /MA BT 15 RA 1 42 5 Fl )
HRAEA o R S A T 4 (CTA) JE/F 52
SNE/IMATE RA AR FI 1 505 F sh L7 ko
G, CTIA /N UM BB o NLRP3 %A 76 RA R st A
JIT RGN, BE H NLRP3 K3k 7K1 55 /8 BROG T 48 (1 7™
AR R IEMSC Y 7R 5 — W s W) SR Ao e
F 58 N B2 & B CIA /I BRI 38 1B 56 1 0 B rp 1
NLRP3 . Caspase-1 fl IL-18 X ¥4 . M F5 A G
i — 2 fit Fl NLRP3 #1l il 5] MCC950 3697 2 Ji )=
IL-18 1 7= AR U /b, ¥ RS 48 RE B 0 IR AR 2 ol
AT . SR H AT f# B NLRP3 RIE/MA S
55 RA i HL A B A7 i i DD AL . BIF 9T 3R W], TNF
IL-1B I IL-6 45 42 48 41 il X 76 RA 19 & i AL i b
FOCHE Y, IL-18 76 W B b K i Rk O R
28 i AN ARCE 20 B, S OO AR Dl R R AR
IL-18 & il ¥ 7 Th17 40 ffg 19 53 1k , £ i RA Y &
e TL-18 3 2 S R P T 40Ok 7 A R E
M F O RANKL %5, % S B 8 K87, 55—y i
R TL-18 3 K Rk i 2 W) A K45 5 % %) CIA 512
/I BG4 5 I 743X 6 B TL-18 76 RA A 1E
H o 25 ik  NLRP3 R i /IMA T GBS RA 7R 97
B

Z T HA 4L KRR T I AT 28 00 Th AL I R
1T RARUR W 3%, WANG 2677 5% & B, 28 JUHE HRL
W) Je R 4 BE 9% 38 o 41 il ROS-NF-«B-NLRP3 i >k
% fift K R RA RE IR o 4 8k B 4 I A R ) B
NLRP3 A /IMA BB , AR R 2L+ IL-18.1L-18
7= 2, B0 CTA /N BUPCE Sl 3R 7, 2 4
75 70 R R 0 1 2B i RA VKR R A L 06T R .
i JH A O A5 O T A A N T R R I R R . LI
SRR S KB, R RE R AT LA ] TLR4 A 1
NLRP3 R AE /MRS , DT 5% RA 3F Jié b R 0E e
YE R GE AT o v 2 R0 8 REURE T L
NLRP3 4 AiE /N A (0 0T, B A0 J5E 4t A 15 ol K
IL-1B8 . TNF-a 1Y 4 B, 22 it CTA /N B 58 P S, 9
BTG b, TR 25 T oM AR R B AR BT
ML ] B W RABCE AP SRR IEE A 1
(HMGB1) NLRP3 & [ 3R 5 K1, 30052 41 240 o £
T, I IR RAER . LR AARAH
FE ATAIMYS PUIAE I Z DR, IR R YT R
By EEAMA . BEFE R W R AT LAl NLRP3 &
E N P 3875 Rl 2% Cathepsin-B A9 26 34 1 ROS /Y 4=
JICUR A T T A 21 A RE BN, U4 T O T i T 2l
3 RA K% B AR

3.4 JAMPEXRTT R (GA) 5 NLRP3 & 4E/MA  GA
SR Tl U A R 2 L R DR R I T ek /D 1 4%
i PE B BB BT O R I R R A 41 21
H R R A (MISU ) & (A T AR5 B0 15 5 A B
NLRP3 % JE/NMEFE GA & ¥ 3 s fE ™. H
A 52 2R B, DORRAE 5G9 v i MSU & A T LA T
NLRP3 R JE /M, I #4IE Caspase-1 3 U) #] IL-18
A I TIL-18 i , BB IL-18 . IL-18 , fix 2 filh &% 48 iF
BB, TLR A& 56 K S & 46 vh 5 2 — 284001
K, TLR 0] DL 2 5 MSU & 7K 9 32 51 Fn i 0% o,
TLR 5 864E /04 H 1 88 (MyD88) A 4% A , i 2k K
K T-B(TGF-B) ,i% 5 NF-«B {5 5 1l J& 1Y 01 , 3 b
4 IL-1B.IL-6 Fl TNF-o 55 R AE K 1 (19 5% 5%, 5 3%
NF-«B (1 #5 2L #4006 #1005 R 5E Y, #F 5% &
7% NLRP3 4 4E /MA rs10754558 22 25 7F 5 9 KUk
ST R by N Z TR A AE B . {H WANG %51 1) —
T #F %8 H , NALP3 1s10754558 ., rs7512998 il
rs12137901 2 25 598 KUHE 5G4y R XU 2 8] 6 1B 3%
M. 534k, 76 GA KRR 2 1 i 41 21 o NLRP3
RAE /MK S IL-18 % 3B TH . GA A /N B
NLRP3 4 4 /MAA #4157 OLT1777 3897 )5 , GA 1™
HEREEPRERZEMR . XI5 FP NLRP3 R
RE/NMATE GA R EZA/E .

STV B Ry R TN = i o L & /R LG T S
B 298 4% MSU il 1R 75 5 10 GA K B i 2H 21
NLRP3.IL-183.Caspase-1.IL-1R1,IL-6 ., TNF-a [ %
F M mRNA £k, Bl RAVERON , KIFIRIT GA 1R
o ek, AR %S SUBCER | AL EE R AT LA GA
5 /N B H NLRP3 . ASC , Caspase-1 Fif 14 F1 1 7 &
HE A FB L IR BRI GA W 258 5 Bt
N, HLIP R o v IS 2 5 3910 DU b 0 1o Y
NALP3/IL-1B8 {5 7 i % , &AL GA K BB A IL-18.
TGF-B, il NALP3 % ik /K - 2% fit GA JE IR . o) —
25 B 5 3R A A AT 24 AT RE 1 1T LA I NLRP3 R 5E /)
KA 5 B BOS , BHL 1 NF-«B 3% 16 K TL-18 23 4k i
B, RAEHLGAMER™ . Brrb B 28007 R Ah IR IR 2
B R AR O ROV RL GA R B BIF 5
XF G B, i R 28 9 5 38 - ) O T DA o i 4 4G
LR L 0% NLRP3 485 /IMABLTG , B i6 GA. {H
FE R, BT B 25 T 7l NLRP3 & AE /METRYT
GA 1) 2 J itk B I R AJF 9% 8 20, 09 15 08 22 1) 56 12
K AFFE, R B 25360 97 GA 4R I 50 i =2 & A GIE 4
B 25 98 1 NLRP3 R /A T HH 5619 50w 1E
ML L2 1.
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Table 1 Mechanism of Chinese medicine regulating NLRP3 inflammasome to interfere with bone and joint diseases
ES it H WFFE XS 4 YE B SCHik
rh 2 AR Bl i AR OVX KR bR Nrf2 i NLRP3 35 , 3005 g1 40 7 080 o, 48 - 2 b i /N 2 i [40]
A OPE# T4 Notchl, il NLRP3 S AE /IMA A T (1 S AE K2R, I 15 g I3 3 A [41]
e ¥t OARFL i NLRP3/Caspase-1 538 i , BH 1k 20 i 45 T A6k 507 Jie J5U A 11T 1l iy 410 1) [55]
NS N EE A OA/NE 4l NLRP3 {5 53 % , (R4 2% i 90, 22 % OA ke [56]
o AR RA KR 1Ml ROS FI NF-«B, BT NLRP3 48 it /IMA 3800 | vl 48 48 ok Js2 f [75]
R R ET L] CIA/NEL 3] NLRP3 489 /A B , F IR TL-18 IL- 18, 41 il 8 i S5 I, ol 38 9 B M i 3 [76]
PRI ARG R GA KRB 4 NLRP3 S8 E /A K e P K 7R 35, B AR 0 I 4 4L 5 PR T, 03 MISU 3 35000 e S vy [92]
AR S B GA/NE 3] NLRP3 S /NAA 5 AL, 980 1 U7 9 E I 7 323k, AR 98 i 2 B [93]
FERLEEE ) GA/NEL  #Wiil NLRP3/ASC/Caspase-1 i, I 2 T fF 4 i PN F e ik | 0 5G40 S i [94]
M E T S OA KB I NF-xB/NLRP3 {553l  , B AR 48 E Sz 07, U 7 00 403, o8 0 1 92 i i ik [57]
1 9 UL KOA KB 40 NF-xB 45 NLRP3 4RI /MA I AL, P 98 AE S BT , 2 fiff 56 15 P9 [58]
R RAJKEL i TLR4 A5 (1 NLRP3 A /IMA I | 038 RAE 578 R 58 [77]
iR SRR CIA/NEL 4] NLRP3 S84 /M K 4 M PR A 8, 490 40 2 BB 20 60 144 40, i 2% 98 2 2 I [78]
W e 45 Bk CIA/NEL #0H HMGB1/NLRP3 {5 53l s , ol 401 A0 A £ 1 [79]
USRS GA KR T NALP3/IL-18 15 53 & 25 it 48 5 [ I [95]
BB AT 25 1B GA KB FEAR NLRP3 S 4 /M {5 53 e 48 1 IR 7 32 3k, 4 TL-18 43 Ak U8 & NF-xB 1% £k [96]
3 Ly GA KR #2110, 308 NLRP3 JAE /ARSI | 52 955 341 2145 1 [97]
S oW EE KOA Kl T NLRP3  Caspase-1 3% i fll il #F 5 45 , 150 /0 301 MMPs 7K -, LR-4p G35 40 [59]
B g KOA K E i NLRP3 44 /)M AR S PR - 338 7T, 1 o B 20 A i 8 e, Dol 48 Mk S o [60]
B84 RA % T 1 Cathepsin-B 2 5 FI il ROS Az 5L, BLIST NLRP3 30T , i3 5 19 ¥ I AR [80]

4 RHEERE

AR R, B OGS I A7 B Ok B £ 1 G
TE L HH A2 2 R R S W) 52 e, B 200 B 5o &2
Z FEONA BT BTG SORATBR o RAE /DA ZE A
AR 20 21052 400 I A Ry 8 48 T B B 1Y) ),
H NLRP3 5 AE /A5 58 % J2: 4% Fft 58 AE F148 1 9
I R B I SR Y OB DR 2R, A I B 1] F T NLRP3 &
i /N AR A YR T RSB G T R I A RUR S
SR, B AR I AL AR i AR 52 A BB, B AR A
TEF TR 3 Z A5 S A C I T M T bl E e . B
FEE G T LR S NLRP3 4 8 /NA 1) fih & 7
3, E R 4R 2 T A ik & s e = 0 — 2 RS 2D
IR X FIF & B X NLRP3 R /NMA R IR T )7 2k
YA AR & — IR A PR . A NLRP3 8 HE /MA
TE 5 PR B A FHAOT 52 22 08T 3l ) A 20 g 52
5, PRAOF S AR XS B = o (AT T A, KRR 2
I NLRP3 4% /MK A] 58 23 400 3 K IE % 50 9% B
TV T RE , DTG R G XU . EPER A Z U2
G 2 SR IT L H Ry b BE 25 AT LR 3K B 5 R Y
I PR &5 2R 1 ) I BR ) A RRIAE T . T 254 B
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KATLIRAE T ARG YT B9 HEZ AR 43, ) 1z
Tl R S B I O R A RO RCR TR B T AR i AU
f9 L RS W 7o A SR B 1Y ko o e o R
W BEAT op B2 24 T, 0 A B 2 R R
AR P R B E S I, B PR 2y
HI 1) T NLRP3 S AE /ARG I7 45 &9 B X — Bli
AN HAT )R B N AT . H AT, PR 2
NLRP3 R AE /NA G T H & 19 5 19 BF 52 475 4k 1 17
Wb B, 4 5 NI PR 5 5 Ak 9F 5 AR L B UE , 78 5 Ik
Hh R 24 W PR 8 BE At b TS o R o T AR W
DR 2 2 QU 2 2 S X HOR P 25 5207 LR o
25 AT ROUR Y 55 22 2 T 3 A R R 25 0] NLRP3 2 4E
AN AR FIBILAR , R B 550 1Y B 1 4 T A9 3
J7 I
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