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Role of NLRP3 inflammasome in osteo-sarcopenia and advances in intervention with traditional
Chinese medicine monomers
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Abstract: Osteo-sarcopenia (OS) is a metabolic disease characterized by the simultaneous decline in muscle mass, function, and bone density and
strength. The NOD-like receptor family pyrin domain containing 3 (NLRP3) inflammasome plays a crucial role in the pathogenesis of OS. Persistent
activation of the NLRP3 inflammasome can lead to pathological changes in the structure and function of the musculoskeletal system through various
mechanisms, ultimately resulting in muscle bone co-reduction. By reviewing the role of the NLRP3 inflammasome in OS and the research progress of

interventions with traditional Chinese medicine monomers, this paper aims to elucidate the pathogenesis of OS and provide a reference for the

prevention and treatment of OS with traditional Chinese medicine.
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R GG AT TR &S 5 55 R AL 45 4 S8R 52 44 3 (NOD-
like receptor thermal protein domain associated protein
3, NLRP3) SAE /A AL TR L5 & 58 R AL 45 4 g
BT NLRP3 G S 07 38 F R 1M S5C BE G0HE 2R A
(ASC) IR 4 i 1 (CASP1) 4L, X FAEFEHLIA Y
20 M 2R A A 9 SV RN AOAE S N B AT AR Y
NLRP3 RAE/NMATE OS iV FHHLH B R 2%, 9 I
ZMANE > TAE T AL A AR B
FEARBCAICE S WD B BURAME ™ B 44 , (H D4R
BEEEPTIC 8 R R ™ 5 AR ER 2 s 9 OS e &
T BIL A Al ACE AR B e BEAR L, Ho BN R 2, 0
TR R BRI R SRR BT L A SE NLRP3
RAE/IMATE OS v VR HTHIL I LA K2 v B2 24 %8 i T
T, 0T T OS B9 % AR AL Bz - 458 B 6 9T SR B
AEEZE .
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1 NLRP3 #FE/MEHELR

1.1 NLRP3 % & R o924 NLRP3 48 5E /ME R
T IRZ, 5 5L RACLE M BURE 52 K (NLR) K5 h i 8 e )
12 RN T RE foe H LY Y 22— G g A0 4
JEL AR 2 R 200 B R e 200 e ) DA B 3 G s A i (n
B AR PN B i) R )92 #e ik . NLRP3 4/ MAH 3
ASFR 3 2H A NLRP3 45 % 4% 85 1 ASC A b K 2
fiff-1 (Caspase-1)""'. NLRP3 2 [ 7l 3 i H: C K i A9 &
FEPR 235 A6 3ol RIT N 3 1) SR A7 2R 45 P 5 ASC 2R A & A 4
HAEH ,JE M NLRP3-ASC Z &%), 1 Caspase-1 [ i A
JEAT 5 ASC 1) C R ImZ5 A A B AR, JE 1 Caspase-1
BTG TSR 25 My B (CARD) 47 . NLRP3 & 111
GIETR A F B ELAT BRVERSAZ AT — R (ATP) 16k, &%t
NLRP3 AE/IMARTE A G i 5 B /R . 24525
LI, ATP W] 5 2 SR A5 M R4S A, FBINLRP3
MR, E B NLRP3 SR I R s TR AW .. X P
AL AT HE— A C 3 A PYD 25 K 48 Fll ASC 25 11 19
PYD 4593l & A AH BAE F , JE L NLRP3-ASC & & W) .
PYD Z5# 2 (R W AH BAE FHA 5 1 NLRP3 S5 Y 555K
PRI ARAE /MR I . 7% 3585 11 ASC 7 NLRP3 4 E
MAEPEE EZFFRERH . ASCEAME ST —1PYD
SERE RN — > CARD 45 4 5 , 75 48 At v % i — A AR
R WFR A FET-Z K", ASC 1 PYD 45 #5555
NLRP3 % 4 /MA th NLRP3 25 [ 19 PYD 45 #5552 45
4,0 ASC 1) CARD 45 #3 1 5 Caspase-1 ] CARD 45 #4)
WUk A EAE Y . X RO EAE A2 {5 ASC i) CARD
SERIICKG Caspase-1 M TS T 2 R AE/IMA T AL
1% By Caspase-1-CARD Z AW . 24 Caspase-1 #{I1%
i, e 2t [ B2 A IR AL B RG . XEEE A Y
VRTEE— AL 1B RTBCHS 40 PR 1 4 A 2 (TL)-18 Al
IL-18, [ AT N S W B 4R A oh . A, Caspase-1
(A PRI AT B0 i VR A I AE T T 2, An i T R R E
YRR LT AR S5 R T B

1.2 NLRP3 % & MR 89 3 L L4l NLRP3 &4 /MA
MBS TR WGSBS S M A E S
S5 ROk [ T A B | 4 AR 32 15 A 4 A
Tl AL 3R, 3 S S AN M PN S T T RS
TR BT BTG M S (ROS) 7= A=, E 17 B4 7% NLRP3 4
FE/NMRITE B o 723X A1k A v B B 1 A0 I S e
HEM AR B A5 FEE R T AN AA7E
RIEA T (IL-1B IL-18 55) 1y 77 Az o X BB RAE A i AT LA
WS NLRP3 S/ MA Y J5 26455 7371 NLRP3 484E
ANV TR I At T DL R PR AR s — R AL A
FAIEE P30S NLRP3, X Rk 784045 Toll BEZ K (TLR) 15
538 P -k B(NF-kB) 5 S i 3 5 — AP & il T

2 B P S v B R B A el AR 5 R NLRP3 2 5 95
fb. LB ES®AEP, IE L REH 3(PTX3) ML E
/95 2 R 2 1 A Nek 7 AR (NEK7) 8 & BLRE IS 15 1L
NLRP3. PTX3 & —FeMABIEHE 8 1, PTX3 W 4545 %)
NLRP3 I Z5#a368 , F L0 |, I IE B NLRP3 RAE/IMA
NEK7 & — P i i , 76 NLRP3 1% 42 25 #4 5 11 p o LRR
GE IRz ) R PEVE T . S A2 2 RS , PTXS
NEK7 45 4 I 30% NLRP3'">' (R f& 3815 5 4h , NLRP3
HERHEmIEE EE ., HAlC & &M ZF NLRP3 H
B IS A0 . Ho, ROS A K 77 AR W] 2 2 NLRP3
TEACIEE— 20 T8 AR RE /AR . 55 RIS, 248 B P 1) g
LB R PRAERS TG AL NLRP3 72 NLRP3 484 /)
R AE Z 5, H N R o o Je A% A R 45 & 3k (NBD) BE 1%
5 AR CARD XIS 19 ASC 75 FIAH B 454, T 4R 55
FLETE B K Caspase-1. Caspase-1 130G 2 3 — 4 51
RAERVEA R 1 A D) RIFRE . [R5, Caspase-1 (1)
AR & BN AT, P — 2 3 SHE R o X Fh
TR LI BE A% 0 NLRP3 48 55 /IMA 41 16 1 46
VAR
2 NLRP3RAE/MEITALE =R FEEH
2.1 NLRP3 ¥ s MR ZR 69 2 AE A 7E SP
1, NLRP3 SRAE /A 9 58 16 ALl A by 2 RE A4 b
NEFCIRAS I EZEIKEh R 2 . NLRP3 A /IMA I 1L 5
SRR VIR OC . 18 M S E AR 2L S TS 1 41k
I 2 S T NLRP3 RAE/IMA . TG4 A S0E /MA 25
Ja B — ZR BN IAE N, E— 253G I A, R s
TEFR i A8k R A T 5 | & 2k iR T g 52 2 R it
S8 Ak RIS B A% R (DNA) S84k, 28 17 o 2 UL 1A
I, AR NLRP3 ARAE /M 1) 16 b 25 5 300 R M4
JEL PR TL-18 T IL-18 F 7™ Az FURE I, {F 33 426 240 e P 5
FE S AE P v b 75 30 AU B R -1
(HIF-10) FIVE R =1 Eggelbusch 5558 i 8 1
FE /N BB LA L (C2C12) 2 TN Z IR 2 0
(LPS) J& , WAL E iy B2 48 E 155 T NLRP3 R AE /)N
IREHOS . BFRE IR R B, TE 90 & AE T NLRP3 7E 4k
AR 5E A7 38 2P A 3F mtROS /Y9 77 4 . i
NLRP3 #ill il 7] (MCC950) 9% T LPS /5 3 i £ K 324,
TEIF A G2 f SR T RE R A, X B T il Y IL-1B 76
P B LA B A A TR AE A2 i SRR D) B
Sayed 25" MF 5% K B, IL-18 A1 1L-18 ()4 B e 1k 2 300G
LR RAE(E 5 I, A e-Jun ZE AR SO (INK) (B
1k p38 22 24 I A6 25 I (p38 MAPK) Ml NF-kB 4%,
75 5 UL PR 2 1 o

W55 F B NLRP3 RAE/IMATE AL 5 , AT 3l
JUL PR 1 Tl P 348 R 0 i JUL PR 2500 (R Pk SR A )
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B BRI HI LA A A . PR3, NLRP3 S5 /MA TR
ot B LA ) A R R R E R . B
Wk 345 78 2 4 4 20 i A 25 AR ik S R 1 O ) EE R AL
il TRz, B EUULPA 20 A0 B 2 e 2 AL AN
SHEAAE AN R, X5 2R ILE AR
iE [H 1 AT BEFE— A3 NLRP3 285 /MA , SR ELILIAN 1E
FARET Y BOE NG BeAh, W LR AR )RR 27 5
2 FEROS (3 AR B, HE T 5| & AR . L
B 5t ik A6 RN DNA 8L, EATTANA 2458405 L4t i S5 Fn
JULEAH A% v ) ) 18 B 1, 3 4 5 i) 28 R DY R H 437 T
WP £ 2 A D E o X SR 0 BRERTE LA 4B
S 2L T AE Uk 55 A ZE 45 . Trazoki BFE R T
BCL2/ 9 # E1B AH A H 25 11 3 (BNIP3) it = 23 [ IK
ORR 7 g E S 20N BRUUL 240 NLRP3 R AE /)N
A RS8R, T o 4 i AL IA 25 45, 3 ¢ B BNTP3 Xt
/NERURI N AR I8 955 5 B LA 2 B A DR AP AR T . I
A TE LD S el A8 v, A 2 240 i (s 2 B 4
JHL) B 3% AL FRE I R 5 | A RRE S N o E M AR 4
A ERIE T, 48 i R RN 105 4 56 A F I B 2s itE— 20
WS NLRP3 ST /IMA SO R i R AR5 5l i . L2
JHL ) 2ok B 3 A R SRE A 3 Y B YR AT g S BUVLIR ZH 2L
SRAEPEI A ILPY B SRR . TR 3R SN 2 2
SR JELAAR e 7= A ) F2 B IV 2 — , Wang %5
5% & B, NLRP3 RAE /AR 38 3 )5 2 T 40 28 52 i i
il UL PA) 448 6 %) A= A RN 3G B 1T 3 2o BE BT NLRP3 5 5iE /)N
PRI 2R S Z (Rl DI, AT d 4] SP Yy ik Jre
2.2 NLRP3 K MRS E R e mEAE A NLRP3
RIE/IMES OP ) R AE R JREVIFM G, IEFIEOT &
W SCFNH T8 WA F Bl 28 A, AR B T fe e o SR,
16 OP & A i W St ot [R] i 0 B A 1 P R R,
FOE T SR RN NLRP3 A5 /MRS 5
23 5 Caspase-1 WU , I 2E— 25 W0 112 4 P20 i A
T IL-1@ FIL-18 (74 o ik e 24 Jifd [K - B A% {12 1 2 i
M SRR DN 5 | & S0 BN o B 240 L 2% 1 79 4
JiL PR 2 A RE A 55 002 4 1k A B PR - AR 45 L O T Ui
55501, A2 PE 1 40 M A 5 Pk A e T BE = . e
(i) 70 55 4 i (BMSC ) R 434k Ay 15440 i IR s 440
WG BMSC 1) BB BE 7 BEAIK , 1 B 105 % A 7 140, )
S FECE I R . DUBRIE T & 1 (SIRT1) /] # il
BMSC JE T 1%, 11 NLRP3 48 i /MA AT 38 1 3170 STRT1
FEAEHE BMSC 434k k JIg ity 4t e ke 30 il BB o046 i
b, S 2 M DR 3 1 405 00 ) 1S 4 L ) 0 R A3 A
Murakami 25 WF 5T & B, TL-1B R 1 8 35 L4 5 5
W, Wnt/B-i’%%% = | (Wnt/B-catenin) FINF-«kB 4,
O 200 L2 S DR B ek RN T BE , 5 ) B 40
B4 AL AL I RE . NLRP3 48 /M I 05 4 g i S

kA H (ROS B 2R PN 5 99 0 38445 41 A S 7 FY)
K o 2RI H TR A0 L DR 24 i R AR A Y
i A Tl T A O M AT AR T A L DA T A o R A R
AT o

7 P/ # ROS J7 1 , NLRP3 & 4E /N K #1016 5
NADPH 48 Ak i (NOX) G5 (1) 16 4 2 32 B i 4, it i 3
TR E B B T 1A . eAh , NLRP3 2 5E /MA BT i
S FELRR I RE R B IN BRI B 2 A 1
A A 3% e, AT AR 32E ROS B 72 A o 1A J5 19X 7 8 5% i
Y5y 5~ 1 YA R PN B 9 R S, DT ] 4t L )
N7 RN, HE— 2B AR R R A A, Xu R
WF5E & B, NLRP3 48 i /IMAHOE J 7 A 1) HoAth 28 M B
THENS F R AR SRAE IR 7 (TNF) (223K, 1 TNF-o 76 H
YR AN S DR R R O R . S — T
T8, NLRP3 4 4 /M (1) 3850 716 11 25 5% i T8 A 5 PR 7
Xu 5 HFIE & B, NLRP3 2 /IMA I Ak 253 1 110 1] e
BEEAKFETF-1(GF-1) , M5 T8 S22 B I
AR, Qiao 25 IHFSE 7R , NLRP3 485 /IMA (1385076 18
A ELEE SO AR T, BT LA, S NLRP3 %R5E
AR A A Bl T AR R E AR Al AR .
NLRP3 RAE/IMA BB IB 5200 A WL fE . AR —
ol 240 B 1 R8T S AR, 5 4R R AN I ) B RN A A7 )
A, LiZEP gL F], NLRP3 S48 /MA B 0TS 215 5
B Wi A, 3 nT BE E— 20 I B L RAE R B AR
OP (I HEFE . PE 4R B, NLRP3 4 %iE /A A X 18 5
Caspase-1/IL-1B/IL-18 & 45 fill B 41 A 4 SiE 52 1, 1imi L LA
TH K 2 D(GSDMD) R — i , e 40 M AR LI AL B,
{153 GSDMD [ N siig 25 44 36k 5 40 MU RRAL 45 &, BT A E
I RB B IR, i S AT,
2.3 NLRP3 X & MR IUE 69 LM AE A 5 & ERpLE
Yoo MR HOIR A 0 A AR 2 T SOV S I, 52 ) IF
MUY , FEOIE A 45 3 2 B BELIKT ; 1M NLRP3 4
E/IMATE IR B BDIR S P R AT L S S TR A
Xt OS [ 2 o 7 AL 2 402 A8 38 o 30 NLRP3 %
i /IMAR A I AT B AE IR TL-1 8, P L L 4
JEL AR TR BRI LE 8 T e I 5 LR A9 S I, e 0SP7 . JL
KBS W], NLRP3 9 i /MATERS MRS T & 3%
HHERZEMEM . MRS T, VLR N 9 NLRP3 2 4E /)
PRI A 20 8, TS | & RAE R 03X — il
X L PAL | 6 200 6 2 A I R TR TR) AR A B AR
FHMO S SR, T B4 2, R HLHIA SR b F 058 B
Bo GBI A BR o B, X F NLRP3 4 /Mg
TE LA 5 T B E Hh B4 8 BI04 FHAIL 3 75 12047 T I
AGRFSE o H S A BE A TR R ol Bs S B I
SRR G, AT LA L - B A A 1Y) T BT NG T
PR S BN i
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3 Mz BREHE NLRP3 & GE/IME ST OS

H T, 254 NLRP3 RAE/IMATRYT OS IS &
SRR 2 BRI, = 2 ST .
3.1 B aEAkaR B O 25 T A AR
e, BT Z R0 riE v S YU PUR EE (UM T
AAL PR AE 25 PR . RS 2RI, B O MO
A 3E L] NLRP3 S AE /MA I T B AT | A 2F B
FULHE 534k, AENLR R B8 2 TR T Th A R
Zhou FF I GE & B, B O i AR BE U2 T4 NLRP3 % E
AT 538 [ T Y 22 AR /95 24 IR (Sex/Thr) £ R R 1
(AT P AR /D 98 i PR 1 7= A, 1 AR 2 UL DS 7
PR ) e 3k, A E LR sS40k, o sk AL PR i 11
AR A, A2 J R AR A I SE 2 IR, B O VA AR
WD T JAE T B 2 IR VL e A i T, 38 T
AL/ NR A, X 0T RES R R R -2 A Se
F2(Nrf2) (1 FRIA AN NLRP3 YR IA A K
3.2 4B PISEEARIEN EEAER  ZE
FH AT 38 525 4% NLRP3 RAE/IMAR S, SE56 25 0L
7N, OS KRB HY 28 2l ik PRIS , NLRP3 4 AE /IMA (1)
TE RN R AE B /b . 8 58, FES AT LAA ] NLRP3
JERE /AT 38 B T ROS 077 A, 80/ 240 B IO 38452
FHWBT NLRP3 48 RE /IMA 1 300 5 FLUC, FHS 0 nl 38 i o4 9
S 5E I f KT S G AR RIS X0 KO VR T
RHIBT NLRP3 48 i /IMA A 300 o e 4h , NF-k B & — N T
BLREE SR T, 25 A0 9 5 S0 PR o 1 S i
A A0 NF-kB 0 |, BRI AR E BB R0 R s, A
P NLRP3 i /IMA R IE AL, Ie)m , PESTIE Al DL
PRT 9 i A A7 5 %, AndI i MAPK 22 2 R/ 4
R 2 P (A k) 5505 530 %, 0 RAE R 7 1 7=
FELIBT NLRP3 2 AE /IMA R IETE , 2038 OS Sl IR
33 EFEF ORI EOREFER ES 2R
Tl NLRP3 48 i /IMATE A6 LA 0S. NLRP3 48 5E /)N
AR B0 T BRI — R A (R Sl i 2 5, 4 Toll
FEAZ KA 538 M A2 B RS S RN E A T(RIG-D R 5
T B, TR SRR AR A T X L5 53 B 0 1, 9 5%
A5 5 018 5, AT AR NLRP3 48 i /IMA (1 3415 /K
T, NLRP3 R AE/IMA 16 4k 2551 & Caspase-1 134
1% , Caspase-1 ¥ 5 BEAE V) B FG AL BT A TE 2819 98 5E
- IL-1B FITL-18 45 . Luo 25 WHF5E & B, i LA RE
PN Caspase-1 HITE Ak , A TITIR 2D T 1% 9 8E R - 19 7=
A 2B A RAE RV R A
3.4 ik A WIS I, K R AT LI i
NLRP3 R AE/IMA BT BN AL, A SE LS B . B
Se, 2K AR AT LA NLRP3 48 E /IMA 0T 18 2% rh Y
555 0 TR HE T «BIH T o (IkBa) B BERR LA

Rk figt, AT I ) NF-kB 175 Ak, I8 > RRE A 5 A9 7= 4=
MTTUR AR JRAE I, A HE AL o 2R R iRk A
1R AT A 2 A8 ROS (177 A=, I L 2o 31 5 2 {4
P AL F2 50 10 T MR R A & 19 ROS, DA T4 i) 28 A
RN AR AN R AR T 16 AL 2R 1 (AMPK)
S — B A R e AL R, 7E 40 P AR I R
W55 % B, AMPK A9 3% £k 7T LAJ 2> NLRP3 4 i /MA
I8 BLAG Ak, I HL 38 5 706 NF-kB 15 538 i R i %
Y& TV 5 10 28 1% 7 R AT LA 1 3% AMPK 3 31 61
NLRP3 S /IMA TG AL , 1 T O30 LR R

4 NG

NLRP3 % JE/MATE OS 1) Lt 72 o HLA e s A
o EEI—F 80 20T BB BB T %
NLRP3 RAE/IMA 5 Il R . SR, B i o
2 BRAE OS I VE FIPLII I EAS 58 4 B, 5 2 aiE— 20
EAMFIE o KA IWF 58 AT LA E— 25 383 b 24 2R X
NLRP3 % AE /N (1R R s AL, 4R o L Xk 1Y)
e g R i 1 W DD WAV B S E e NI S Dl (2
SRR AR TF B 878 NLRP3 RAE/IMA 5 0S 9% 22 [H]
TORIRA B R IR R S IBIT IR R

SE -

[ 1] ABIDIN N Z. Comparison of muscle, bone and fat indices between
stages of sarcopenia in postmenopausal Malaysian women [J]. Malays
J Med Sci, 2023, 30(5): 91-105.

[2] LU L, TIAN L. Postmenopausal osteoporosis coexisting with
sarcopenia: the role and mechanisms of estrogen [J1. J Endocrinol,
2023, 259(1): €230116.

[ 3] RUAN H, ZHANG H, FENG J, et al. Inhibition of Caspase-1-
mediated pyroptosis promotes osteogenic differentiation, offering a
therapeutic target for osteoporosis [J]. Int Immunopharmacol, 2023,
124(Pt B) : 110901.

[ 4] DE BIASE D, PIEGARI G, PRISCO F, et al. Implication of the
NLRP3 inflammasome in bovine age-related sarcopcnia[]]. Int J Mol
Sei, 2021, 22(7): 3609.

[5 ] &%, AREAN, W%, . R KIRSe R MIS T A 1 e REE L

DB FE AT TP AR LT T R A kA, 2023, 29 (8):
1172-1176.

[6] LU R, ZHOU X, ZHANG L, et al. Nif2 deficiency exacerbates
Parkinson’s disease by aggravating NLRP3 inflammasome activation
in MPTP-induced mouse models and LPS-induced BV2 cells [J]. ]
Inflamm Res, 2024 ,17: 6277-6295.

[ 7] SEOANE P I, LEE B, HOYLE C, et al. The NLRP3-inflammasome
as a sensor of organelle dysfunction[J]. J Cell Biol, 2020, 219(12) :
€202006194.

[8] LU R, ZHOU X, ZHANG L, et al. Nrf2 deficiency exacerbates
Parkinson's disease by aggravating NLRP3 inflammasome activation
in MPTP-induced mouse models and LPS-induced BV2 cells [J]. ]
Inflamm Res, 2024 ,17:6277-6295.

[ 9] BLEVINS H M, XU Y, BIBY S, et al. The NLRP3 inflammasome



« 03 .

iErR B 224 2025 AR5 59 #4561 B Shanghai J Tradit Chin Med, Vol.59,No.1,Jan. 2025

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

[23]

[24]

pathway: A review of mechanisms and inhibitors for the treatment of
inflammatory diseases[J . Front Aging Neurosci, 2022, 14: 879021.
XUE T, ZHANG Q, ZHANG T, et al. Zafirlukast ameliorates
lipopolysaccharide and bleomycin-induced lung inflammation in mice
[J1. BMC Pulm Med, 2024, 24(1): 456.

KELLEY N, JELTEMA D, DUAN Y, et al

The NLRP3

inflammasome: An overview of mechanisms of activation and
regulation[ J]. Int J Mol Sci, 2019, 20(13): 3328.

XU T, YU W, FANG H, et al. Ubiquitination of NLRP3 by gp78/
Insig-1 restrains NLRP3 inflammasome activation [J]. Cell Death
Differ, 2022, 29(8): 1582-1595.
WANG K, ZHOU Y, WEN C, et al. Protective effects of
tetramethylpyrazine on myocardial ischemia/reperfusion injury involve
NLRP3 inflammasome suppression by autophagy activation [J/OL].
Biochem Pharmacol, 2024 [2024-09-19]. https : //pubmed. nebi. nlm.
nih.gov/39284501/.

SONG H, ZHAO C, YU Z, et al. UAF1 deubiquitinase complexes
facilitate NLRP3 inflammasome activation by promoting NLRP3
expression[]]. Nat Commun, 2020, 11(1): 6042.

LIN Y, LV X, SUN C, et al. TRIM50 promotes NLRP3
inflammasome activation by directly inducing NLRP3 oligomerization
[J]. EMBO Rep, 2022, 23(11): e54569.

AKTHER M, HAQUE M E, PARK J, et al. NLRP3 ubiquitination-A
new approach to target NLRP3 inflammasome activation[J]. Int J Mol
Sci, 2021, 22(16) : 8780.
YUAN A, LIU J, GUO J, et al. Calenduloside E ameliorates
inflammatory responses in adipose tissue via sirtuin 2-NLRP3
inflammasome Axis [ J/OL]. J Agric Food Chem, 2024 [2024-09-19].
https : //pubmed.ncbi.nlm.nih.gov/39282743/.
WANG M, LIU M, XU W, et al

Sulforaphane reduces

lipopolysaccharide-induced inflammation and enhances myogenic
differentiation of mouse embryonic myoblasts via the toll-like receptor
4 and NLRP3 pathways [J]. Adv Clin Exp Med, 2023, 32 (4) :
457-467.

EGGELBUSCH M, SHI A, BROEKSMA B C, et al. The NLRP3
inflammasome contributes to inflammation-induced morphological and
metabolic alterations in skeletal muscle [J]. J Cachexia Sarcopenia
Muscle, 2022,13(6) : 3048-3061.

SAYED R K A, FERNANDEZ-ORTIZ M, DIAZ-CASADO M E,
et al. Lack of NLRP3 inflammasome activation reduces age-dependent
sarcopenia and mitochondrial dysfunction, favoring the prophylactic
effect of melatonin[J ]. J Gerontol A Biol Sci Med Sci, 2019, 74(11):
1699-1708.

PRUD'HOMME G J, WANG Q. Anti-inflammatory role of the Klotho
protein and relevance to aging[]]. Cells, 2024, 13(17): 1413.

LI H, LI X, XU G, et al. Minocycline alleviates lipopolysaccharide-
induced cardiotoxicity by suppressing the NLRP3/Caspase-1 signaling
pathway[J . Sci Rep, 2024, 14(1): 21180.

YOU Z, HUANG X, XIANG Y, et al. Ablation of NLRP3
inflammasome attenuates muscle atrophy via inhibiting pyroptosis,
proteolysis and apoptosis following denervation [J]. Theranostics,
2023,13(1): 374-390.

IRAZOKI A, MARTINEZ-VICENTE M, APARICIO P,

et al.

Coordination of mitochondrial and lysosomal homeostasis mitigates

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

inflammation and muscle atrophy during aging[J]. Aging Cell, 2022,
21(4): e13583.

FANG W Y, TSENG Y T, LEE T Y, et al. Triptolide prevents LPS-
induced skeletal muscle atrophy via inhibiting NF-kB/TNF-a and
regulating protein synthesis/degradation pathway [J]. Br ] Pharmacol,
2021, 178(15) : 2998-3016.
WANG L, JIAO X F, WU C, Trimetazidine attenuates
atrophy via NLRP3/
GSDMD pathway-mediated pyroptosis[J]. Cell Death Discov, 2021, 7
(1):251.

WL, AR5, w7F, A fa R U T NF-kB-NLRP3 48 0E
AR TE S5t [ (2% 3 A AR M B BB AA I B 5T (D). e P R 2%,
2023, 38(5): 2437-2443.

T, £ . T Caspase-1 158 NLRP3/Caspase-1 18 4 % 1l 5 410
Jf TV AL LT ] SRS S AR, 2023, 12(3) 2 163-167.
CUI Z, ZHAO X, AMEVOR F K, et al. Therapeutic application of

et al.

dexamethasone-induced muscle inhibiting

quercetin in aging-related diseases: SIRT1 as a potential mechanism
[J]. Front Immunol, 2022, 13: 943321.

MURAKAMI T, NAKAMINAMI Y, TAKAHATA Y, et al. Activation
and function of NLRP3 inflammasome in bone and joint-related
diseases[J]. Int J Mol Seci, 2022, 23(10): 5365.

TANG H, DU Y, TAN Z, et al. METTL14-mediated HOXA5 m°A
modification alleviates osteoporosis via promoting WNK1 transcription
to suppress NLRP3-dependent macrophage pyroptosis [J]. J Orthop
Translat, 2024, 48: 190-203.

XU X, YUAN L, HU X, et al. Bone morphogenetic protein 4
ameliorates  bleomycin-induced pulmonary fibrosis
repressing  NLRP3
mesenchymal transition[ J . J Thorac Dis, 2024, 16(8): 4875-4891.
XU L, SHEN L, YU X, et al. Effects of irisin on osteoblast apoptosis

in mice by

inflammasome  activation —and  epithelial-

and osteoporosis in postmenopausal osteoporosis rats through
upregulating Nrf2 and inhibiting NLRP3 inflammasome [J]. Exp Ther
Med, 2020, 19(2): 1084-1090.

QIAO S, ZHANG X, CHEN Z, et al. Alloferon-1 ameliorates
estrogen deficiency-induced osteoporosis through dampening the
NLRP3/caspase-1/IL-1B/1L-18 [Jl.  Imt
Immunopharmacol,, 2023, 124(Pt B): 110954.

LI Q, TAO X, ZHANG Y. Rosmarinic acid alleviates diabetic

signaling  pathway

osteoporosis by suppressing the activation of NLRP3 inflammasome in
rats[ J/OL]. Physiol Int, 2022[2024-08-29 ]. https : //pubmed.nchi.nlm.
nih.gov/35230263/.

PARK J Y, JO S G, LEE H N, et al. Tendril extract of Cucurbita
moschata suppresses NLRP3 inflammasome activation in murine
macrophages and human trophoblast cells[J]. Int ] Med Sci, 2020, 17
(8): 1006-1014.

SR, RN, %, 45 25T 5 NLRP3 A/ MATRY T 1 561
AR IE 52 BE R [T ], [ 5238 7 0 2 2% 36, 2023, 29(22) -
193-203.

RN, U, BRI, 45 . NLRP3 S /IMATE B 5615 5% T A1
B B2y L] o E SRR J7 M2 A8, 2023, 29 (18):
241-250.

XUGERH , G, WA, &5 . 2T 0 2% 2 B2 R U R AR
VERIBLAILY ] 225 SR, 2022, 38 (4): 56-62.

P, A13CH2, 5K&, 55 IR BRG BUE BTHME 25 %) T 7



« 94 -

FigrhEE 22 2025 AR 59 B 1 Shanghai J Tradit Chin Med, Vol.59,No.1, Jan. 2025

ST R R R B ST D RE WA s w5 [0 1. o I B
P, 2021, 27(6) : 882-885.

[41] ZHU W, DING W, SHANG X, et al. Fangchinoline promotes
autophagy and inhibits apoptosis in osteoporotic rats [J]. Med Sci
Monit, 2019, 25: 324-332.

[42] ZHOU L, HONG G, LIS, et al. Fangchinoline protects against bone
loss in OVX mice via inhibiting osteoclast formation, bone resorption
and RANKL-induced signaling [J]. Int J Biol Sci, 2020, 16(2) :
309-319.

(43] ZEam ik, 8 2, heh W, 45 B O ok AKBE ik Nef2/NLRP3 #2142
X 25 BB OB AA K B 2 R R R R T s [T ). S 2
PSR, 2021, 24(10) : 881-886.

[44] YADAV A, YADAV S S, SINGH S, et al. Natural products:
Potential therapeutic agents to prevent skeletal muscle atrophy [J].
Eur J Pharmacol, 2022, 925: 174995.

[45] CHOU S L, RAMESH S, KUO C H, et al. Tanshinone II A inhibits
Leu27IGF- Il -induced insulin-like growth factor receptor Il signaling
and myocardial apoptosis via estrogen receptor-mediated Akt activation

[J]. Environ Toxicol, 2022, 37(1): 142-150.

[46] F4, YL, WHEIE, 5. FHSM I, xR oK RO R L B
BUARE PR TETAIBTFE LT ], Hk2h, 2020, 42(12) : 3302-3307.

[47] W335, £)7F°, £UZ, % JISERB 0 23 KT8
WF9ELI]. BT, 2022, 8(5): 90-92.

[48] YANGWY, CAOHJ, LIL, etal. A phytomolecule icariin protects
from sarcopenia partially by suppressing myosin heavy chain
degradation in orchiectomized rats [J]. Adv Biol (Weinh) , 2022, 6
(12): €2200162.

[49] LUO Z, DONG J, WU J. Impact of icariin and its derivatives on
inflammatory diseases and relevant signaling pathways [J]. Int
Immunopharmacol, 2022, 108: 108861.

[50] KIM J Y, KIM HM, KIM J H, et al. Salvia plebeia R. Br. and
rosmarinic acid attenuate dexamethasone-induced muscle atrophy in
C2C12 myotubes[J]. Int J Mol Sci, 2023, 24(3): 1876.

[51] DEN HARTOGH D J, VLAVCHESKI F, TSIANI E. Muscle cell
insulin resistance is attenuated by rosmarinic acid: elucidating the
mechanisms involved[ ] |. Int J Mol Sci, 2023, 24(6): 5094.

RE-FEK
HMAG B A :2024-05-08

IR J1IR SHIE VIR SHIIR VIR SUIIE YR JHIIR SHIIR SHIR TR SHIIR TR SHIIR JHIIR SHIR VIR JHIIE VIR SHIIE YR SHIIR JYIIR JHIIR JYIIR JHIE JYIIR SHIE VIR SHIR JVIIR JHIR SVIIR SHIIE JVIIR JHIR VIR SHIIE JVIIR SHIR JVIIR JHIE JVIIR JHIIR JVIIR JHIIR VIR JHIIR QYR 41

(E#%717)

SE K

[ 1] FELDMAN E L, GOUTMAN S A, PETRI S, et al. Amyotrophic
lateral sclerosis[J]. Lancet, 2022, 400(10360) : 1363-1380.

[ 2] ILIEVA H, VULLAGANTI M, KWAN J. Advances in molecular
pathology, diagnosis, and treatment of amyotrophic lateral sclerosis
[J1. BMJ, 2023, 383: 075037.

[ 3] SCHRODER S, WANG M, SIMA D, et al. Slower progression of
amyotrophic lateral sclerosis with external application of a Chinese
herbal plaster-The randomized, placebo-controlled triple-blinded
ALS-CHEPLA trial[J]. Front Neurol, 2022, 13: 990802.

[ 4 ] MREERT, A0k B, T L 280, A | 5T 00 245 2 4% s LR I AL 4 P
TR WA RAEACRE RO BLAI [T ], Eig b 2GR 2274k, 2022,
36(S1): 180-186.

[5] GONGF, ZHU W, LIAO W, et al. Mechanism of the curative effect
of Wen-Shen-Jian-Pi Prescription in the treatment of amyotrophic
lateral sclerosis| J |. Front Aging Neurosci, 2022, 14: 873224.

[ 6 ] SOPRANZI F M, FARAGALLI A, POMPILI M, et al. Incidence of
amyotrophic lateral sclerosis before and during the COVID-19
pandemic: evidence from an 8-year population-based study in Central
Italy based on healthcare utilization databases[J]. Amyotroph Lateral
Scler Frontotemporal Degener, 2024, 25(5-6) : 554-562.

[7 ] RES, T, AR0s 0 2 (R RCR B O 06 07 LR 4 I R A AL Y AL
T )] Mzt SR 2400k, 2021, 17(2): 57-62.

[ 8] W LA, BE TG AT A B e P 2B B a1 . i
TR 2 A 244R L 2019, 33(2): 1-6,31.

(9] EBPT, 2800, sl 8, 45 S TRT I PR 23 5055 43 9 ) JOL 2 44 ) 2R
AR 82 P BE R AFAE AT ST ()], b rp B2 2 2424 4z, 2022, 36
(2):9-12,19.

[10] LIN J, WANG J, WANG C, et al. Network pharmacology analysis
and clinical efficacy of the traditional Chinese medicine Bu-Shen-Jian-
Pi. Part 1: Biogenic components and identification of targets and
signaling pathways in amyotrophic lateral sclerosis patients [J]. Int ]
Clin Pharmacol Ther, 2024, 62(4): 155-161.

(1] 55, Figh, BR, & 518U R NGy I E 6 2%
HE30 I[N ]. B BEZG AR, 2020, 54(7): 73-75.

[12] LIU Y, YAN D, YANG L, et al. Stathmin 2 is a potential treatment
target for TDP-43 proteinopathy in amyotrophic lateral sclerosis [J].
Transl Neurodegener, 2024, 13(1): 20.

[13] HOSAKA T, TSUJI H, KWAK S. RNA Editing: A new therapeutic
target in amyotrophic lateral sclerosis and other neurological diseases
[J]. Int ] Mol Sei, 2021, 22(20): 10958.

[14] HOSAKA T, TSUJI H, TERADA M, et al. Glutamine/arginine site-
unedited GluA2 mRNA in cerebrospinal fluid as a biomarker for
amyotrophic lateral sclerosis[J]. J Neurol Neurosurg Psychiatry,
2023, 94(10): 876-878.

i ik
MCAS B H:2024-07-13




