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[Abstract] The prevalence of osteoporosis, osteoarthritis, gouty arthritis, rheumatoid arthritis, and
intervertebral disc degeneration is increasing year by year with the growing number of elderly people, and the
common clinical manifestations of these diseases include severe pain in different areas, which seriously affects
the daily life of the patients. Therefore, how to relieve the pain and reduce the prevalence of bone and joint
diseases and improve the quality of life of the patients is a hot spot in the medical field. Studies have confirmed

that NOD-like receptor family, pyrin domain-containing protein 3 (NLRP3) inflammasomes, as pattern
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recognition receptors, are involved in the inflammation, chondrocyte proliferation, osteoblast and osteoclast
differentiation, intervertebral disc cell inflammation and scorching, extracellular matrix degradation and
apoptosis, mitochondrial dysfunction, endoplasmic reticulum stress, and reactive oxygen species damage,
demonstrating close link with the development of bone and joint diseases. Chinese medicine has a long history
and demonstrates remarkable therapeutic effects in the treatment of bone and joint diseases. It can mitigate the
pathological changes of bone and joint diseases by inhibiting NLRP3 inflammasomes to alleviate the pain,
playing a role in preventing and treating these diseases. Therefore, this paper briefly describes the relationship
between NLRP3 inflammasomes and the development of bone and joint diseases by reviewing the latest research
progress at home and abroad. We summarize the latest studies about the active components, extracts, and
compound prescriptions of Chinese medicines in the treatment of bone and joint diseases via regulating NLRP3
inflammasomes. This review is expected to offer new insights into the in-depth research on the pathogenesis and

drug treatment of bone and joint diseases and provide a basis for the clinical application of Chinese medicine in

the prevention and treatment of such diseases.
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Table 2 Mechanism of Chinese herbal extracts intervening NLRP3 inflammasome in treatment of OA
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2.4 GA RENZF“SIEG & I, M i 4R 2 05 4 ey
3 Ao G A R T A DG BE R R ASC I ZE R B
Wi T NLRP3 % E /N B 06 , 3 T Caspase-1 1)
ZLfR AN IL-18 1Y 43 W, JF W2 T F MSU & iR 51 & i
/N BB 56 7 JEE B B N A IL-18 . 1L-18 \IL-6 .\ TNF-a Fil
B 1 AL P i (MPO) 1 43 1, 35 B 1 161 22 F 98 i /N
R, 2% GAR B, JF  GA 4L T —Fh &5 21
IR T SRS . HE 28 g 02547 4 MSU Fir 82 ik
GA /Iy FUNLRP3 4 AE /IMA I (9 5% i 55 40 i R 1
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®3 HHRHEFEE S THNLRP3 KA /NMEE T RABIERHLE

Table 3 Mechanism of Chinese herbal extracts and Chinese herbal compounds intervening Nlrp3 inflammasome in treatment of RA

T2 4k WF5E 3} % 5 F B HL 2% ik
—EAEEE RA /M i 3o HIF-1o A1 JAK3/STAT3 {5 53l 5 40 il NLRP3 45 /A, B8 AR i 35 b IL-18 AN IL-6 17k [63]
AR WX =g 3N
ALV PR RA K 4 NLRP3 {5 538 #% , F # TNF-a,IL-6 .IL-18 .MMP-1 ,MMP-3 . VEGF /KF-, E i IL-10 /K [64]
S 10 1) T 4 40 4 A 4 R i
H R RS RA K Pl NLRP3 ,ASC .Caspase-1 &3k , #Ill il NLRP3 ¥ I% i S 9 40 e £ 1~ 3 55 ILIB RN IL-18 % [65]

PRI ST 9 I BROCTT B0 B9 B 3R RRLAS | 652 ol ™ S L A I S8

fi IR BLE LT RAFCE 4

1005 %7 40 s ' NLRP3 . Caspase-1,ACS \ASIC1a mRNA 3k, F # KOA KM iFF IL-18,  [66]

TL-1B7K V-, i /0 5% 47 2 4 v A 35 10 P 4 A 40 i 0 o I 2 4008 2

b RA K

] NLRP3 48 ¥/ mRNA FIE (1R 57K T, 15 5 REA A 1) M2 i Je R AL, i gk [67]

I B B0 S AR IR AE 7, B3R IL-10 1l TGE-B 7K, BEAIG IL-18 FIl TNF-a 7K -

Je B T RE 9% 31 MSU % S A NLRP3 ., ASC Hi
Caspase-1 33 35, F A T 2 H 4 2 42 28 4 g A
T IL-1B.1L-6 . IL-18 Fll TNF-a {1 BE WL , 310 il v 2
YA R, 2% fif MSU 51 5E /Y HLAR L #4 8 o BOR 2
FOLLM, RAEIRIT GA M EM (. T AU A8
o MR IR YT A GA KR S5 R B, iR AR
i AR B T 4 A 00 IG SR K AL A 1 B T M R Y iR 8
# F T 4H 400 NLRP3 IL-18 . TNF-a 25 117K °F,
U/ 5 TV T g M AN R IR I T R A R
S GA R BB 2o AR B . 5 Mg & 3 o 1 1l
NLRP3 {553 [ 1 35 , AR R AE 0y, i 8] T IR
I7 Ak GAMIPE] o HEACAT 25 Bzt EE AL AT 24
H R R A AR CEEE BRSO
ZHOU 557506 % I, RE R AT 25 U RE 1 RE 6 1 % %
& GA /Iy BLUIE B8 40 g v TL-18 . NLRP3 HI Caspase-1
A9 7K -, I 3¢ ASC 5 Caspase-1 A BHAEFH , T # K
BRI I 40 i A K TL-18  TL-6 01 IfIL 35 B0 2% 40 it 4 1k
B -1(MCP-1) Ko Rl B, A A AT 24 1 Bk 37 38 7]

*4 HHRERYMEFREE ST TFHNLRPIKE/NMEET GARERNE

FEAR T GA /N BUIE IS 40 i v 85 12 1k (p) -p65 . p-1xB
W BIKKB) K, 41 T A% 5% S I B 10 il 2 (4
a(IkBa) i 7K 3, ik 55 NF-«xB 5 DNA AU 45 & 6E 77 .
X F A, A AT 25 1 BE7 38 i 7 ) NF-«B #il NLRP3
HEAE /M (3005 SR 8 MSU 5 5 GA RAE , K 1R
P GAMRCR . WM EAR 12 g miH 12 g 2
1230 g A IR 12 g 418 . LIN 25 A W I 3R 97
GA S5 rh & 3L, VU 45 7 fig % 310 ] GA /)N B NLRP3
RE /N R 3k, a3 B 9 TNF- ., Caspase-8 Fll
ATFM 1 2K 26 38 /0 i 38 8 7~ [ A1 it 33 oo 4 55 1
12 R 40 I F TL-18.IL-9 . y-T £ & (IFN-y) | I
41 A M K T (MIP) -1ae , MIP-183, 43 R0 M A1 1fiL 375 J%
iz 7KV, AR MPO | 85 I 1% S £k i (XOD) | iR 41 it
S (ADA) WG P | 28 ik 2 350 I ik 9 45 9 XUAH ¢
EIR o 33X % BA PO b 17 30 3 0 NLRP3 455 /MA , Uik
B GA RAER N, KENAYY GAR H Y IESE T 48
T KNGS GAMIME R . 25 S L Koh 25 52 07 T T
NLRP3 R AE/IMAIE ST GA Y FIHLE Y 245 03 4.

Table 4 Mechanism of Chinese medicine extract and Chinese medicine compound intervention NLRP3 inflammasome in treatment of GA

%
LRESP S 1 NP OE 1 B MLl %
ik
Mk AR £ b GA/NRL T ASC /3£ 3, BT NLRP3 4 5E /MA I 500G , 0] Caspase-1 19 24 fi#% 1 IL-18 ) 43 W6 , Wl % i MSU #h 4 [68]
S Y /0N R 56 9 JE B B N AN IL-18 1L~ 18 \IL-6 \ TNF-a Il MPO f 53 i
Jo B GA/NEL Wil MSU 55 1 NLRP3 . ASC Fil Caspase-1 (13 &3k , T 1 1 J& &6 412U 42 4 40 g A IL-18 .1L-6 .IL-18 [69]
I TNF -0 B RE T, 30035 v M 48 i 32 31
HME T GAKE FiH3ET 4120 NLRP3 IL-18 . TNF-a 8 [1 /K-, Ui 20 3 5 ¥ 14 1 41060 52 i, 00 o) i 6 74 [70]
HERATZ5 T GAV/NEL 9] NF-«B FI NLRP3 5 5 /A (9 3006 >R 0l 72 MSU i 5 GA R, R AIG/IN UK B2 Jfd P IL-18 .NLRP3 Al [71]
7 Caspase-1 [ 7KF, Il 7 ASC 55 pro-Caspase-1 [ 4 B AE
a7 GA/NE. i GA/NEUNLRP3 485 /MAFE 3k , 5 TNF-o . Caspase-8 Fl AIFM 1 25 [ 5 1K i 20 i 18 4 12, WA i v [72]

R SR AR R 40 M R T IL-18 . IL-9 \IFN-y \MIP-1ac \MIP-18, FEAK IfiL 75 IR 2 7K °F- , B Ik MPO . XOD \ADA i 1%

2.5 IVDD WANG %67/ 5256 % 8, #5528 3] J&
A0 B 4% 40 i TNF-a 4 5 A9 NLRP3 48 4 /NMA 1) 76
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(COX-2) fl— A LA & B (INOS) iy F ik K7, BEAIT
I M4 ROS 19 85t 0 4% 2 R IR 40 15, OF B AR
TNF-a FIl T 8 T2 A G E W bn ik W) R B L R b
(Aggrecan) FECH 1T AR IR 8 H (Col- 1) iy 35 7K
S B8 Bel-2 [7] B U /D Bel-2 A 96 X 2 11 (Bax) Al
Caspase-3 (KI5 . X R, 805 Kl i F# (K NLRP3
G AE /INA I ST R A AR LR T A G AR I B Y R
ik i 22 IVDD, J& IVDD I W FE IR IT 254 . WANG
LEUHE R TR A NLRP3 15 538 5% 10 300 ok 28
fift B IVD B9 IR AL S 5 vk B, R 2R A AT 4
H,O0, HI B K B IVD # 4% (NP) 41 g 1 NLRP3 19 33
W, 5 NP RE A OG0 JE TR R R R O
(MMP-3, MMP-13, ADAMTS4 il ADAMTS5) %
ik 3R H,0, 95 S 09 NP 4 JE T 48 0E 40 i T
IL-6. IL-18. TNF-a il % 4k N 3% 4 B2 4 e H K
(GSH) , # & 1k ¥ 5 AL (SOD) Al 45 e H ik i 41k
YW (GPX) By B L, I 98 NP 4 i Col- 1T 1
Aggrecan %5 24 g #1 BT G BRI X NP Y £ 4
RE 1. XFRW, R 2 AN NLRP3 {5 -5 3 #% 1
H,O, 75 5 (19 20 B 08 T 4804k 07 80ORI A E I, K
XF NP LR 0 RE M X5 30 6 IVDD /9 & % A A
CHEN %752 56 3¢ B | 7 TNF-o 40 3P 119 A6 4% 40 Jifg
(NPCs) 1, 225 Z 1] F il NLPR3 4 4 /)y & 32 35 7K
-, BEAK 98 TS b5 5 9 Bax ., Caspase-3 #1412 48 Al F
iNOS.,COX2.IL-18.1L-6 7K ¥, 11l il & 1k W 8 Fn 42

x5 PRI T NLRP3 K RE/NMEE ST IVDD B 1E B L&

R FF35 M H#E ECM G B [6] B0 6l ECM R
i TNF-a 75 5 19 55 0T A 2% 4 FT NPCs P T, K
FAIFIVD Y H 1. ZHOU &7 52 R B, F (0 %
i3 i 1 NLRP3/Caspase-1/IL-18 15 5l % , & & %
ik NLRP3 . Caspase-1.1L-18 mRNA 7K , Ji 4% & #%
AR TS, B IVD IR AR $R R R Al g JE — b
A HIH IVDDAIF 259 . TANG 2571 = L B iF R,
XFIVD fY 52 0 SC 56 v & B, =B R AE R, AT K
NLRP3 il # , i 3% NPCs A9 41 g 1 B , 30 461 41 i 42
T2, 7 NLRP3 A9 00 Al i G g e fE v [WIEE, =&
FLAF R, AT HEAAR Y A ECM 1Y B, B AR A2 48 40 e
A F TNF-a . IL-18.1L-6 mRNA 2 ik , #1ll il £ 3k 5% 4
5 & 11 IVDD, Yk 52 HE 5] 5 Dy R , 400 1 AL B 1k A A
PR ot . R =L 2 AT R, AT AR & 1 4] NLRP3
i p% K 5B IVDD, 7] §E Jy IVDD $#2 4t — Mg 115 97
Ji . ZHAO SN HF 58 & B, K 22 658 T 1 NP o
BT R A E 1 1(HMGBI1) B RE 431k K 7 88
(MyD88) NF-«B Hl NLRP3 48 it /INMA FIAE 48 4 Jifg [
F (IL-1B8.IL-6 . TNF-a ., IL-18) [f) 3¢ ik , B & 417
THP-1 4 i () M1 4% £ , 34 558 NP 241 L 7% J) F1 ECM &
B, U8R NP A M0 o 3R WIOR 22 48 B E Ao 0
HMGB1/MyD88/NF-«B if [ fil NLRP3 4 fiit /N 4 ok
2% fift ML LA b B 40 A 5 19 NP 48 i A5, o
IVDD IR # AL 10 2% . h 25 $2 HUY) T 5 NLRP3
SAE/MARIRYT TVDD AR FHAL I Y 845 W2 5.

Table 5 Mechanism of Chinese herbal extracts intervening NLRP3 inflammasome in treatment of IVDD

hAFR BEREN R

eI B AL

2% 3Lk

A ER NPCs

v

I NLRP3 4 P /NMA 35 P, 3014 NF-«B {55 53 3% Al MAPK {55 538 3% A9 3005 , B Ik COX-2 Al iNOS [ 73]

R 2235 7K P B AR VRl B R A 45005 L B IR Aggrecan #1 Col-2 (9 32 35 7K 7, 384 i Bel-2 Y [] 1 /b Bax Al

Caspase-3 i 1k

R A IVDD KR

ol
M

I NLRP3 (9375 , 7] MMP-3 .MMP-13 , ADAMTS4 Il ADAMTSS ik, 1 il H,0, % T #Y NP 41 [74]

B8 T 984 40 M A - IL-6 \IL-18 . TNF-o A4 Ak W A L GSH . SOD Fl GPX 9 il , 1 18 NP 41 jfa v
Col- T I Aggrecan 55 4 g A 5T 45 AR IS PR 7% NP #9 R 47 8 )

i
i
B

NPCs T NLPR3 % 5E /MA 32 35 K F- |, K AR U8 T 47 25 47 Bax . Caspase-3 I %6 I F INOS .COX2.IL-18.  [75]

TL-6 7K, 0 i) 42k 07 38R AR 46 DX 235 L {2 afF ECM A 8 A [] st 0 ikl ECML R Mt , 336 7% TNF-a 15 5 14 2

J AR 5 A NPCs 9 T

FOF
0,3 VDR 48

=LEHR, IVDD KR

KENPAIM  #H NLRP3/Caspase-1/IL-1815 538 # , [ Ik NLRP3 ,Caspase-1.IL-18 mRNA KV s Ba % a0 ifuss  [76]

K% NLRP3 G 5, 3% NPCs A9 40 f 2 e, 40 %0 40 #2172, 1 NLRP3 A9 3006 n] i i i i g v fe gk ik [77)

N AN ECM BRI, FEAR AL 28 40 U IR 7 TNF- \IL-18.1L-6 mRNA ik , ¥k 52 #i 4] 4% ) fig

AR2ZIEHL  NPCs 38 NP # HMGB1,MyD88 NF-«B Fl NLRP3 4 it /M4 A 48 40 fifd [4] 5~ (IL-18 . IL-6 \ TNF-a \IL-18) [ 78]
B2k A0 THP-1 40 /9 M1 AL, 38 3 NP 20 5% 1 A ECM A 15, v 4 NP 41 it 353 4%
3 R4 GA .RA . IVDD iy &A= & JE % UJ A & . NLRP3 %

£ b ik ,NLRP3 RAE/MARE WS 8 i 2 5 JE
BN AR M 3G 5 R T AR T AR 2 Fh R AR 5 OP LOA |

ANAAE S B 36 B O T P B R B AR T S
— L WARAT AT . B T E B AE N TR
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