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Research advances in the role of NLRP3 inflammasome in the
pathological mechanisms of multiple sclerosis: a review
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[ Abstract]  Multiple sclerosis ( MS) is a complex autoimmune disorder characterized by inflammatory
demyelination in the central nervous system. Prominent symptoms include damage to myelin sheaths in the brain,
optic nerve, and spinal cord, as well as axonal dysfunction; however, the exact causes and mechanisms of MS remain
unclear. Genetic and environmental factors are thought to interact via autoimmune mechanisms, potentially triggering
the disease. Recent studies suggest that abnormal activation of the NOD-like receptor thermal protein domain
associated protein 3 (NLRP3) inflammasome may play a critical role in the pathogenesis of MS. In this context, this
review summarizes the molecular mechanisms underlying NLRP3 activation and its connection to MS, considering
relevant literature from the past decade. The findings aim to provide insights into the progression of MS and to identify

potential therapeutic strategies by elucidating the underlying mechanisms.
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NF-kB B | #F 110 48 FH A8 K1 77 A2, @F%
SRJE AR NLRP3 BYFEE P IS Pk 52 358 5% )
MBI 425 , 33K LA 1 ] R 52 Mol LA 1 ) o A
fe. @R AH OC & He [ W 22 Z 1R/ 9
R I 7( (never in mitosis gene A) -related
kinase 7,NEK7) i i £ R (L id & , 495 NLRP3 11
B 7KV, NEK7 J2&: e i S AL i 2 71
REAE 52 A 50 /IMA I 4 266 . @ 41 i 17 5 1% 3
FRORE 5 B 10 P IR | AT M g 0 A 1Y i A
MM AE T 1L T 1R, St 7 OGRS T LAfE iF
NLRP3 S AE A 20 5 FIIHITE o

WA Y B S AR 5 AR 2 ROl i ) S 43t
M50 NLRP3 SE F 7 f30% . 4 NLRP3 %
S PR A% St A 00 25 b B ME 5, b T 4 il
b =R iR ( adenosine triphosphate , ATP) T
A ( reactive oxygen species, ROS) | FLIE W FE %
RNA Ji 25 MR 5055 , 5 S0 PN 40 8 b
U, 2 S TR B R AR U, WG NLRP3 380U
ZEHREAE I 5 ASC ARG BRI E &
&, ASC #t — & 4 3% Caspase-1 i & ( pro-
cysteinyl aspartate specific proteinase 1, pro-
Caspase-1) EEAEY AR H B ) E I
P JR 1Y) Caspase-1 8 & B pro-1L-18 Fl 1L-
18 Hij{A& (pro-interleukin-18 , pro-I1L-18 ) 1) al hl 24
AT e, B TL-18 A0 TL-1817 ) TL-1B K IL-18
I NF-kB 58 7 42 3T A% A0 B ik 28 i A
S, 0T B R A E RN BIF 5T 3
GSDMD S 4 Jif £5 12 13 432 R E /AR B0 19 56
PAT 1 HIIRE S W 5 B B e e % VI
KM, GSDMD 4 N A i i B ( gasdermin D-NT,
GSDMD-NT) 3R & J& 7: 40 Ml i 12 i 10 ~ 15 nm
(AL, S0 TL-18 A IL-18 R, RIS /K Al K* \Na'
SEW) BT R S A M, R AR e, S 1R 4

w7 R AN N A, s 5 AR R AE
X5 5 —TF 5 A A, NLRP3 908 /IMA H) 3%
HESEIL-1B K IL-18 B RMIRIE , S BRIE L
93[191 5

2 NLRP3 % fE /MK 20 MS % 9% B9
A] BE B 5

MS & —Fh G RGP, HA W 5 0% &R
35 SO A IE SN A G, MS Y B A v
REIHE SR, L2010 T Bk 28 3R GEE IR By
AT REAE FH BT T 58 B 0 R %) B e I T ik e . e
B2 22 ECH AR Y T BEIK Bl T 4 B 5 B 44 28
it & A2 Bt 1Y 1l - i BE BE ( blood-brain barrier,
BBB) ,#E AT K2 R GE, WFIE R, RAE A
ZRATHEAR NI 1 — FF sk 2 5 =™ ) B
I, MS Fy LAY S g6 A5 A 32 A ST IRk B s
P OB B B8 R ( experimental  autoimmune
encephalomyelitis, EAE ) 15 ¢y i 2 & 71 45 {b 2%
Py o 0 L A AR A | L KD BRUP 5 vs 7
PR AEIX SRRl AR /)N UL PR H 5 Ak
MS 119955 B3k R B Ry AH B, 5FE B 45T A 31 T
FHZ BN o A BT e SR FH B 20 28 Jie ot 24
fo¥E E oA
glycoprotein) 55 55, MOG., ) IR B 7E /N B P 2 57
EAE BRI LLFSE MS (R FHLHI Y . 53 5h  EAE
BEA/IN B BT - B 15 F2 ) D R Az 45t (] B
T AR R e O 5 381 A 8 25 2 AL/ B J5 4
TS | X S I 42 5 MS 1Y I R I B4R 2iF AH 1)
o WEWF5E KB, MOG,, ., HIZiFE S /MR
EAE B8 LEERRSE , MR Z /) EAE /)N A
ﬂ[zz—%ﬂ R

NLRP3 RIEKZ—MIENZEAE SR, W
SRS SR AE N A0 G 2 W i 22 ELA R
FE2 W], NLRP3 JAE/NMART LITE AD MS F141 453
PERG 1 55 50 Hh i B R RE . LI
PAT S MR VR YT M 2 R G I — R A W
TR RE, WFFT R WIAE MS 2 A 1A i 4 Bl
T 400 17(T helper cell 17, Th17) JEF5H: T 21
Jitd (regulatory T cells, Treg) M Il 8k & F1 \ TNF-at,
MS 2H B 1 IL5E TNF-o S35 8 T B4, 2 %
T JR I 4 PR R ) KO B i TR R R T
AN, MS B3 AN E L A9 Th17/Treg 403 L6 5

(( myelin  oligodendrocyte



FPE P AR I 2 2Rk 2025 4F 8 H 45 35 %45 8 ] Chin J Comp Med, August 2025, Vol. 35,No. 8 161

M3 TNF-a 2IEFHSE, 3B, AH AN A 1
SIS MS 1 BR S 2 DIAH 56, $ 7R Thi7
YIS Treg 4 A 451 2 4 B AH 56 R AE HF 7K F
SEEEMS ALK R EH T —EEH, 7
EAE # &1 f1  NLRP3 R AE /MMA 9 241 43 NLRP3,
ASC 1 pro-Caspase-1 # % iR 1T 28 9 4 I
#E3h T EAE A& B, W98 & 3L, NLRP3 R IE
AT B — AN B R R R AR IR T IL-1B8
N IL-18 [y 7= 5430, 17 1L-18 7 MS HiH iR
APERPE Y EA MR LB, IL-18 A £ b
16 EAE fp g 2380 5 H IL-18 SEARE T Eh
Caspase-1 /-5 [F#E, 55 —TAF 53 £ W, EAE
/N BRI o ) J B RS T Y TL-18 mRNA 7KF
PR BETED, U R R —ERE
NLRP3 SHE /IMA Y 5 5 s 4T MS 19 & B
— B B SRHE
3 F ¥ NLRP3 & fE/MNEiET MS

St HETE R R E , BAREPR Tk 5E A
AT, MS Rt 24 B SR R P G sk, EL
B2 2 FE h 25 ORI RO AW
il 700 A S T 20 e B AR 46 0T 1 NLRP3 45 /M
MR MS & Bt
3.1 FEAHUKEXYETFH NLRP3 & E /MK
BT MS

MS 697 1Y B AR 02 L i T RAE I N, $i
THOE R A0 AE R -, LA Bk 20 A2 & 4 S s A Y 4L
Bk HEAIY MS MG R 25 5, v 24 08
Mz i) iz, ZFH R 2 2 R 8ta sy
MS, 4540 % - B (interferon-B , IFN-B ) | B PR A%
PR TE AR BT JF B L e sl gy
SEFRME R S TR W R B NLRP3 41 5
(CRID3 sodium salt, MCC950) %5 | i $6 2 ) 3= %L
SR A ICHY T 40 B 40 G 10 5 A )
FEIRIT VR, REAE 2E S8 ¢ 05 1 1 R 1T I 72 8 &4 )
TR, HAFTE ™ 5 AR BN, W &
Jifrgea A ] Ik £ 200 s/ | i A e T
iy B I S A0 FEVRYT MS L, BRIHTF
MS (195905 22 fift 25 WD i S BRI T 2 R 3, IRAE L
19T EE R (R ) i R TR, R,
TEAEB#E AN NLRP3 485 /IMA 45 HE 1 i 25 B
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TERRIEE T EAE 4UEBEPRA 0 28 5 RE I 5 4
FEh 451497 , I F#EAIK T NLRP3 Fl Caspase-1 HJ2H
UK, s T B A A 6k, TR
i EAE B9/ R, 5 A BN R B, E — TR T
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HABRA 0 EAE /N A 2 B BE RS REIR S B
LN TR 5 ARG YT R R 5 S EAE /N I,
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) TL-18 5 SR B 3E A 1~ 3 47,
U, R 70N B2 J5i 4 S %) A8 A 7 A= 0, A A
RERS )RR o A5 R 30 A T e A W 8 — A% T TR
( nicotinamide adenine dinucleotide, NAD) X} EAE
/NRBEATRITAEN T MOG,_ss F57 1 EAE /)N
BUBEEL, E2R 25 NAD ZJ5 , % LU X HRZH , NAD 34
JP/D T EAE /)N BU/INBE BT 20 M4 355 Ak L 58 S e
HERHT, P85 T Thl ZHH0F Th17 4HM A 204k, 18055
7 NLRP3 IL-1B, IL-18 &% #¢ ¥ A + 9 7= 4 3
RN 4 A5, T4 NAD i ik
20 B PR 1 3% 2 A8 Sy T LT M RS R 22
EAE AEAR, I ELl i #0% [ sk 10 4 NLRP3 &
SiE/MA DL EAE SEAR . IRA ISR & B0, G I

HEE IO SR A — B PR RS 1,2, 4- = ALK
HZE 17 d X EAE SRAEUNR T 1,2,4- AR
(200 mg/ (kg - d),i. g ) HIRAZ B ERE T
EAE [k J R e i, s ik — 2648 Hh ) 1,2,4-
= H SR LR BE NS B ASC 1 BE R Ak I BH oy
NLRP3 RAE/IMARIZHSE S (F 1),
3.2 FHREFHAS T H NLRP3 K AE /MK
iBIT MS

R T IR/ U ER RN G g A LR A R AE L b T
MERAYWC Y ZHTIRIT 2 K ALIE,
Hh B P 2 L2 U TR R YY b, Kol £
B RS R4 NLRP3 RAE/MA 76 EAE A rp e 9
R E AR AR R PR T VE L, i MS 1R R
TR AL T RS T

T ER IR 2457 XU AR 2535043, S — Fif
AW A3, 5 R B T A AN TR YT R,

R VL LALAICHIP BT Fi NLRP3 RAE/IMATRST MS

Table 1 Western medicine and related substance interventions for treating MS through NLRP3 inflammasome

2R RPIEAE IR
Drug name Route of administration and model

AT REAYAETHL

Possible mechanism of action

FR R 35737 W RS (R N/ EAE /MR

Melatonin

NGB T MRS (K N/EAE /NRL)

Human mesenchymal stem cells

UEAST) A RS (R M/EAE /MR

Liraglutide

1 W 305 7] AZD80S5 & 1 S (RN EAE /N

Intraperitoneal injection (in vivo/EAE mice)

Cell transplantation (in vivo/EAE mice)

Subcutaneous injection (in vivo/EAE mice)

il NLRP3 4 4iE /N # 9% 4, F #8 NLRP3, ASC,
Caspase-1 /K-

Inhibit the activity of the NLRP3 inflammasome, and
reduce the levels of NLRP3, ASC, and Caspase-1

/BB NLRP3 35 46, 2k M2 B4 1L

Inhibit the activation of NLRP3 in microglia and promote
M2 polarization

Al NLRP3 S 38 i, 7 98 R0 1

Inhibiting the NLRP3 inflammatory pathway, anti-
inflammatory and anti-demyelination effects

T 1, A NLRP3 G % b ROS HEFR

Activate autophagy, inhibit the NLRP3 pathway, and

Autophagy activator AZD8055

FAERR

Ellagic acid

17p- M — )
173-estradiol

T i R Iy — A )

Nicotinamide adenine dinucleotide

1,2,4- =)
1,2,4-Trimethoxybenzene

Intraperitoneal injection (in vivo/EAE mice)

O ARZ525 10/50 mg/kg(1KPN/EAE /M)
Oral administration at 10/50 mg/kg (in vivo/
EAE mice)

BT S (RN RBIE S EAE /M)
Subcutaneous injection ( in  wivo/copper-

ketone-induced EAE mice)

TELIE T (1R IR/ MOG 55 155 EAE /ML)
Intraperitoneal injection (in vivo/ MOG,5_ss

induced EAE mice)

CR45 25 200 me/ (kg - d) (#KN/EAE /)N
)

Oral administration at 200 mg/(kg-d) (in
vivo/ EAE mice)

reduce the accumulation of ROS

il NLRP3 RAE/IMAT AN ML Tk 4%
Inhibition of the NLRP3

inflammasome  and
pyroptosis pathways
JAHY NLRP3 SAE/MA , fEE M2 AL 1L

Regulate the NLRP3
M2 polarization

7 NLRP3 SAE/MA /T Th 4ii i 734k
Inhibit the NLRP3 inflammasome and regulate the

differentiation of T cells

inflammasome and  promote

il ASC SE2R AL BILIT NLRP3 41%%
Inhibit the oligomerization of ASC and block the assembly
of NLRP3
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o 23 0 00 VR s 2 P R RN e e il v, A
KT B, 25T 75 HERH 25 mg/kg Y 100 mg/ (kg
- d) By EAE /N, BRI G RAE IR, T AE— 8
FEJE B gD IL-1B IL-18 \TNF-a S5 4 5 1~y 7K
-, BEAN, T B A B DI REAR T NLRP3 4 4E /)N
1A ASC 1 Caspase-1 (L K S A B
T A R R R Y — Fh G By, B
LR PO SR A9 b, & R R Ay
S RHIET ASC SR 42197 NEK7 %F NLRP3 5
ASC BYAHTILAE R, 4] NLRP3 JAE/IMA 13801
2 %E  BEAR MS FRBIR P L RE B | N FF RS Ui T 4%
2y R AL T R BB s B AT kR, 7E
MOG,,_ s, 7531 EAE AR R 2 ZhhE i ¢ Al
HBEE R Z K 1 (Dectin-1 Z4K) [ 32 % NF-xB/
NLRP3 3 j% , $ il # 28 RAE 19 & A e T s
25 AR5 T T -3 T W IR IR R AR
BOUMAE LB S H B I s e S A 29 ek
25 EAE AR/ R 48 47, FL T B 3 a4
NF-kB Fl NLRP3 #AE/IMESKRITR , 0 EAE RIT
AL TR A AR FE R T 5T Kk R X
EAE K FUBI Y 4 df 2 AR 30 VR T DL R L e 1 1
FAMLEIES &30, KR IGIT RS e EAE KR
PR D IR 2847 R 20 I B TN R
S it 2 VR B S AR B 82> NLRP3 SRAE/IMA
WG A AR T AR IL-18 5 1L-18 MR iA &L,

PE20 10, 2 — B A 25 P 2 b 3 B Sk 19 )
I, BAPUR Pro WLsk i 557 1, BF 58 & 3, 1
Z 0 11, BE W% 0 2 ME X B 22 R S (central
nervous system , CNS ) i 8% #5 1 /s BURE R, T IR AH
KR FIE N IL-18  TNF-o (3635, IFREfE
CNS iy M1 BU/INE TR 5 M2 RS i
Hb, 53— TSR B PEZ 10, 25T/ U 2
ZREAE DR 4 A 22 52 4 AL G PN 4% i 32 11
NS S5 40 55 1 T M o A R R L i
RWIPFZ 11, AT BES2 IR 7 B HE 5 an MS 1)
FEE G

FHICHIFFE B, IR I EE O EAE /N BREAT
RAFENRITROR , Hol i il NLRP3 SERE/MA iR
7 U AE T EAE 5EAY R i S 45 R 2 PR
TFREAR T A2 5 KA AL 7 mRNA KPR
Wz Ah KM BHIE Tz RE S T8 /)N e 5T 248 I N 1) e
s AR 2 8 P 3 S A ) Tl A 4 5 2
7N v TS F «a ( peroxisome prolilerators-
activated receptor vy coactivator la, PGC-1a) FY 7K
- 3 NLRP3 SAE /MA S 20 i 5 T2 1 A A=, 4
A OC M1 B/ 8 Jo 240 1) 2 i, 0F G a8 it - 4
T R B 2H 2H 1) ot 282 5 0 T 1 B kIR T
EREAI NLRP3,ASC, Caspase-1 Fl GSDMD-NT [}
FERUY UL RN PH IR TV RE RS /E T NLRP3 R
i /A AR SCHE SR BRI S AE PE T (£ 2) o

K2 P RHASULS T NLRP3 RAE/IMEIGIT MS

Table 2 Traditional Chinese medicine and its active components intervening in NLRP3 inflammasome for the treatment

of multiple sclerosis

3Ly B SR IR AR AR AY A RE AR FH AL
Drug name Route of administration and model Possible mechanism of action
M NLRP3 48 E /MAS, [ AIK IL-1B8 , IL-18 . TNF-a
T e FUIRZA 25 (17 EAE /ML) KF
Vinbeckine Oral administration (in vivo/ EAE mice) Inhibit the NLRP3 inflammasome and reduce the levels

A UHHIZR

Wintercress coumarin

i i 1 B (1A N/ NLRP3 B

R Ll WIS (N MOG,,_os 755 EAE K1)
Ganoderma lucidum Back injection (in vivo/MOG;s5_ss induced EAE
polysaccharides model )
B AT TR TE G (PR P/ EAE /N
Diosgenin Intraperitoneal injection (in vivo/EAE mice)

Intraperitoneal injection (in vivo/NLRP3 model )

of IL-1B, TL-18, and TNF-a

FELIBT ASC 4k 817 NEK7-NLRP3 #H 5 A
Block the aggregation of ASC and regulate the
interaction between NEK7 and NLRP3

il L Dectin-1 Z A JE 2 NF-«B/NLRP3 il
Regulation of the NF-kB/NLRP3 pathway through the

Dectin-1 receptor

7| NF-kB/NLRP3 #4E/IMAF AL
Inhibit the activation of the
NLRP3 inflammasome

NF-kB/
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&R
k7 B AR R IRAT IR ARER AR RIBL]
Drug name Route of administration and model Possible mechanism of action
Al NLRP3 3505 41 £& T, B A TL-1B/10-18
KRR WL I T 55 (PR AL/ EAE KR ik
Emodin Intraperitoneal injection (in vivo/EAE rats) Inhibit NLRP3 activation and pyroptosis, and reduce
the expression of IL-13/IL-18
- e | e VR S IR kAR E M1 A M2 B , T e
P /BB M) BB 425 (fpy/ap E T35, TR ML 2 AR
FHBE 1, N AT

Danshengkang 11, Gavage  ( in

Intraperitoneal administration (in vivo/AD mice)

THI s e 1
Jingfang Baiyu powder

TS (M N/EAE /M)

FRBHE T3 HEH (RN IR AR )

Bu Yang Huan Wu decoction Gavage (in vivo/cerebral ischemia model)

vivo/ demyelinating

Subcutaneous injection (in vivo/EAE mice)

Reduce the expression of inflammatory factors, promote

mice ) ; the polarization of M1 to M2 type, and inhibit the

activation of glial cells
Al NLRP3 S0/ MA , FEARAE 5 T mRNA

Inhibit the NLRP3 inflammasome and reduce the
mRNA of pro-inflammatory factors

F38 PGC-Ta, #] NLRP3 K S TG 1
Upregulate PGC-1lat, inhibit NLRP3 and pyroptosis-

related proteins

4 NESRE

MS S — b L A HX A 22 25 0 o B A A b 4 R
JiE A R AR ) A B G Mg, H R L S
NLRP3 RAE /MY 55 B0 % VI A5G, NLRP3
RAE/NAE A 8 o BE AR O AL 4y, 38 R
PAMP =% DAMP , fili /% Caspase-1 A1) IL-18 Fl
1L-18 LS 20 i, HETTHE 55 B B B i M T 4 il
(40 Th17) F R 28 0 SN, Fe & P B 200
i, ERT, &N NLRP3 S 5E /MA i 50 T %k
FEAEPLE 3AYZM (1) _EIFJEE . BH KT NF-
kB {5538 B LA ] NLRP3 B 57 5 (2) ELEEA I
AWML (3) NN 5> F 1. 40 Caspase-1
PO, EFE EAE A Hh o H 28 A R i i 10 4
FH . SR, B 400w 700475 1 I1f5 5 ¥ %0 BBB ¢
AN B A 8 FH 5 850 2 0 o RS S5k e
TR, 8t Hn ey B 2y AT AEFERR LR
S IEHE R P E AW R A%
BRI, B T R IR YT I, R ORME Y IR T TR
DU HIRABRR : (1) HLHREA AL . i — 25 b
NLRP3 RAE/IMATE MS H 1 i 25 406 B, o H:
S HAE A 48 28 G0 AS TR) 40 288 R (/0N B I 4
L I AR ) i shAS TR L (2) B L
RITF & T BRI (nz £, Xz £10)
s RIHAE R R . (3) 2RSSR
W . BRER NLRP3 il 7] 5 15 55 v = v 24 (R B 45

i, VARGEARR) 5 A 1 7 P - S0 S e .
FHI I Fh 2552 75 A5 G R4 A 500 48 5 7 2, Dl />
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