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Abstract: Pyroptosis is a novel inflammatory form of programmed cell death that is distinct from apoptosis, ferroptosis,
necroptosis and autophagy. Its core feature is the formation of plasma membrane pores mediated by the Gasdermin
family of proteins, which leads to cell membrane rupture and the release of pro-inflammatory cytokines such as
interleukin-1f (IL-1B) and interleukin-18 (IL-18), thereby triggering a robust inflammatory response. Pyroptosis can
participate in the pathogenesis of various skeletal muscle diseases, including skeletal muscle atrophy, idiopathic
inflammatory myopathies (IIM), and rhabdomyolysis (RM), through molecular pathways including Caspase-1-dependent
canonical pathway, Caspase-4/5/11-dependent non-classical pathway, Caspase-3/8-mediated pathways, and granzyme-
mediated pathways. Exercise intervention, as a safe and effective non-pharmacological therapy, has shown significant
potential in the prevention and treatment of skeletal muscle diseases. Its beneficial effects are closely related to the
regulation of pyroptosis signaling pathways. Both aerobic exercise and resistance training can downregulate the
expression of key pyroptosis molecules, thereby inhibiting inflammasome activation and the release of pro-inflammatory
factors, ultimately alleviating muscle damage and inflammatory responses. However, different forms of exercise exhibit
differential effects on the regulation of pyroptosis, and specific exercise prescriptions need to be personalized based on
age, disease type, and severity. However, the specific molecular targets through which exercise mediates pyroptosis in
the regulation of skeletal muscle diseases have not been fully elucidated, and the differential effects of various exercise
modalities on specific pyroptotic pathways still require systematic investigation. This article reviews the developmental
trajectory of pyroptosis, systematically summarizes the molecular mechanisms of pyroptosis and its roles in major
skeletal muscle diseases, and outlines the regulatory effects of different forms of exercise on pyroptosis. The aim is to
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clarify the mechanisms linking exercise and pyroptosis, providing a comprehensive theoretical reference for the

development of strategies targeting pyroptosis in the prevention and treatment of skeletal muscle diseases, while also

offering a scientific basis for designing personalized exercise intervention programs in clinical practice.
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Figure 1 The developmental trajectory of pyroptosis
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Figure 2 Molecular mechanisms of pyroptosis

Caspase (cysteine-dependent aspartate-directed protease); DAMPs (damage-associated molecular patterns); PAMPs (pathogen-associated
molecular patterns); PRR (pattern recognition receptor); GSDMD (gasdermin D); GSDME (gasdermin E); GSDMC (gasdermin C); GSDMB
(gasdermin B); LPS (lipopolysaccharide); IL (interleukin); pro-IL (pro-interleukin); ASC (apoptosis-associated speck-like protein containing
a CARD); TNFR (tumor necrosis factor receptor); YOPJ (Yersinia outer protein J); NK cells (natural killer cells); CTLs (cytotoxic T
lymphocytes); CAR-T (chimeric antigen receptor T); GzmB (granzyme B); GzmA (granzyme A).

AT A 2T
A AR TR AR 2 R AR KA T A2 P Caspase-

TEX — b # H, Caspase- LRI LE B 55 51 R AE /N
TRJ5 , RERS TG B A9 8 A S, A A 3 VIR

BA TS Caspase-1, 1T EF GSDMDZ4f# hy
GSDMD-C 1 GSDMD-N, fif [ Hegh g [ 3, i3
GSDMDI N5 A S 7E A0 IS b & 45 < TFL"FE T,
T WAL I 5 S0 P 25 0 I R85 R B, 3 AT
Caspase- 11823V 14 Z 1B (interleukin-1 beta, IL-
1B) B FI 1418 (interleukin-18,1L-18) RifA, i
PR TL -1 BAITL - 1 838 Ao 5 FL R ik 220 4 w410 , 7
TR G A , i — 254 R AAE RN A5 40

4/55 /N T Caspase-1119 ELFEOG . A0 5P Y
LPSH 4% 5 Caspase-4/5/11 1) C ARDZ5 A4 daf % 2% &%
4, T Caspase-4/5/1112%2°) . ECaspase-14H
oL, 15 b B Caspase-4/5/111. 1] IYIEIGSDMD , fi H:
FEOCA 1 PE NI 45 5T R AR TE 1l 2 R AK, B A
25 AL, 5 S 4 B o v WA AR L2 L AR
Caspase-4/5/1 1 B NGBV HIIL-1BFIIL- 18T 4,
38R F5 2 GSDMD-Niii Jr BOBUIENLRP3 R /M,



50 A i B o

H38%:

18 13 16 Ak Caspase- 128175 5 98 0 K 1 ) BCFITRBE R
AN 1 S W 02 AR

%% Caspase-1/4/5/114}, CaspaseZ G i) HA A%, 51
WA Y AET- . Caspase-3 R HINS 5 1H
T 25 I, fHZE GSDME 5 & A 41 g v, Caspase-3
Al ALY 259075 5 1 GSDMEZ4i# , B HIN s A
Be, HETTA S AT A, Caspase-8 38
FRA AT FIHOC, P 4R ARG e 4R R T SR AE
JHT R R AT fECaspase-8/- FHE B, B
ALY GSDMC .GSDMDFMIGSDMEA S A2 T H)
K333 e iR AR AT B 2 (IR S R 5

20204F, UKL E AR T A S A AR T R T
e T AR T R e Caspasel#if UM AS . g AR
K, i A PR Z AR TN (chimeric antigen receptor
T cells, CAR-T )8 i< B ok il BTG Caspase-3 , Bifi
J5 il i Caspase-3/GSDME & 42 8] $% fith A& 41 Jifg 42
720300 A, F SRR 4 A (natural killer cells, NK)
4N TEE T4 (cytotoxic T lymphocytes,CTLs)
F SR T A IO it B3 1o 27 FL 2 E A S A Y, H:
rRBURL S B AT DA L2 Y)E| GSDMES S e 240 i 45
T, WORIEEA 7 Lys229/Lys2444 1 Y] HIGSDMB, F
TR IR ALIE | DT i 22 B T34
1.2.3 METHRWEEFENR

YR AE T A0S SR BN T IR e A
bR E 1 3B 4E, 152 3 DNAH AL &
T RNAMB M B AR RNASE 2 5 20 1% 2 1 Y
KEAPREEDT AR B 2R3 S RO R LWL K
R N6-H B iR (N6-methyladenosine ,m6A )
L2014 (methyltransferase-like 14, METTL14)
T moAT L Y THA MK G E 12 (YTH
domain family protein 2, YTHDF2) /S K453 4l
RNA (long non-coding RNA,IncRNA) TINCRF¥J[#%
fift , 11 55 HOWNLRP3 S € A T, AT ] NLRP3
RAE/ M-I, H EIAMETTL145
i fIR TIN CR ¥ AT dob 2 0 00 LA A3 0 el 00 2
BELS L BeAh, Tan%5 300 % B0, FLRRE h A 3 (1
DRD2H Ji 3l FDNA & HEAR I ITER , (5 =
DRD2 7] # MR , 175 M1 A Ak Ak T fih &
GSDMES R4 AE T, B0 i g 2R K T F 1 i
BN . EHISRNA (non-coding RNA,
ncRNA ) J&—JE AR gifith 8 1 T (H HAA S 2R Ui he
IRNAST -, ) 12 2 5 R IR WRG diia e , vl o0

/INRNA (microRNA , miRNA ) FlllncRNA P K240
ncRNATE JAE SN FITFLREJE 1 Fha G A 2,
o B[] 545 Caspase KR 11 R AE/IMA S Gasdermin
TR [ 55 RN 43 T 10 2R B M, 28]
XM A T A AR Y. Huang®5 2R
IncRNA GASSAJ 54 A FHIF AL [ FTUFM B %
S54RI NLRP3 R AE/MA R T M, T 540 i
T TR M BT R S B B LG A S S
FEIR T 40 M AL T, B R 2 5 . I
Ah AU RE RS 5 , R T AN AN Aok
PR A miR-709 A 38 i 42 ) 1) ] NF -« B30 & H
NKAPFH) ik BHIINLRP3-ASC-Caspase-1-GSDMD
1, T /N SR AR M A T e E S s iR 5 fe i
HINREMIE L g b, s A5 500 5 DN A
HH 34l . mO A I K AR i S RNA SR AR AE A L FE T
FRPAE 208 1 v B B EAE T, S A DG T T it
TITER A

2 RS TEERIERPHERRIEIFR

HAR R AR T S S e E, Ha e B
P AR IE S RE D AR S B D R H
7 26 i R LB (R34 P AT e — AT, DR AT 2
B ILZE S  TIMATR M55 LB 4 22 s HL ) L
HEEE L YR CIES:, 40 A TR DGR
TEB BN )2 223K, HA1E 2P B LB s B
SR L R i (i
2.1 BENERSHEMET

B L S e 2K 1 A S R A A T | K
(1, HE 4 U PR AT 2 B B B LR i b R
W LT A T BB N B MRS RESZ 4014 kL
SN —Fh Z2 PP, 1T KRN 244
I BE S 46 22 oo B A B R 5, 20 L S P i
I3 JEE LA B I SER S S I W e
B WLZE 4 14 S A 6T T N ) e A7 A R B , T
S0 A L T DA S T B S LR 4 ) 18
FEVRIT I

T 8 2 BRI 4, B 2 R R
Wi o Zhang%e1 4715 BT RE BT b i) 20 U AR T
JEE W3 1 GSDM DR 5 2 Bl 36 15 % WLZE 45 , b
T fif 2 8 1 I TL- 1 8/ AMPK A Sl S BERY . UL
I — T AR IR O B B R IS 4 M AR
KRB AN T B R > — | CWE e



13

AR, 45 s sl S R AR T A LB BV B BIL R T 51

el S TR (i ) S A I BB UR ) S
Sl S SIS RE KR RS R RSB N o
(tumor necrosis factor alpha, TNF-o)2&—#f i % 5iE
20 A0S JUL B0 B B R ) 9 A, 2 5 LD
FHOC Y L EERTEAR ), HoKF- T i 5 WU E Y A&
A R AL A BRI AE LA E /N BRUHE R L B
TNF-o 3384 0 UL 41 it H IR 2€ 2, Caspase-8 M H
Jif Caspase-3 (11 1k 7K F W 2 F+ e, I 38 i T
GSDMERRAN- AN MIEET -, Be 2895 B ik LA it
TS24 Ak BRI g AR 2 B
JI 5 | P 0 e REL Mk 1 5 WL A , I HLAE
TS B ER AT, H LA B 23 B TR & TNF-
U] B S R, M 55 B 5% ) i TNE-
o/Caspase-3/GSDME: 45 4H i £ T f - #% L
4R , M S5 R HCY) (CSE ) JI0 AT S0 g A4
[AF2Z{A&1 (tumor necrosis factor receptor 1, TNFR1)/
NLRP3/Caspase-1/GSDMD {5 518 F A 5 % LA
T, PECE BRSO AR IR T
FIC2C12 LA Z= 4 A A v, 40 i AR 12 G 43+
NLRP3 ., Caspase-15GSDMDZ A /K FH) il , #R
NLRP3/GSDMDifll #4131 2 1] e 2 20X i
A TEEHLHI S e — RO Sm 2
TR UE S AT st A8 KIS B BB LD RE , JLAIL
AT BBV S XAINLRP3 T M A0 i, DA 1T 52 i 1y FE KA
WHRINAZEG R S B g U
77 T B B £ A, B R B Ay AT e T
KB o= 4e i, Bl 2 s =2
TR RSN H . HATRFE R A AR T AT A AN [
P B B LE S 025 T IO 2 3 ek
SAE T, R PR 5 S 1) 4100 ) 240 B £ T AR R 25 %of
THEEERINERBAEEE L,
22 BHEUREINRSMEBET

My —2H 7 DL A S otk B S ie P L0
L [FRAAE R IR WLTC T B WL 8 20 A AN
[F] & B R, AR RN E 2 —8Aa 1o
Z AP M ARG LA SR R : j LR
(dermatomyositis, DM) . £ & PE L4 (polymyositis,
PM) f AL S (inclusion body myositis,IBM) %
PEAF BYIRSENE L (immune-mediated necrotizing
myopathy, IMNM) FlHE Z LK (overlap myositis,
OM) ™80, IIMASRHLAIE 2% , 15 A P AN A
ERPUAF A 5 (H AR LR A a0

o

2 L £ T P O T B T LIM A 4
YEM . AW & DM AIPM R 35 SZ 45 LA ZH 41
(AR T i a2 A 2 1 LA RO R R V3 M2 28 (pyruvate
kinase M2,PKM2 )3k L1, NI EN-GSDMD
JNLRP3 R /M T 1) 28 B 7758 B 304 i
FET7, Mishikonin (—FHPKM2 HIF1 ) ol LA 141
il NLRP3 48P/ MA S A il L P 4 s 1ot
WA FE—TEE R PM A C2C 1240 LA S PMEK
FRBS R A5, BF 98 N 01 & BENLRP3 R M/ MA |
Caspase- 1 FIIL- 187KV 5 3 i o X SL45 RAMUAE
PMUEH (LRI KR AR AR BIE S , R FEAAR 51 4
SRR N SR AR 3 T i — 2P RE, X
BL I B2, NLRP3/Caspase-1/1L-1B38 #EPM & i
HLAT AR TR Ma%E S Seii vt [ Bt
PELA (experimental autoimmune myositis, EAM ) #ff
PN AR AL & B, Caspase-4/5/114 4 AE T
R 2 LR 2 H UM AR LG, 38 24 51 A IR 52
WEGZG YT Pl AT LARE AR AR OCFE T ik W 1y A K
S, THIME . Ak, Liud 75— 15 o J# 25 45
I BIEFEH A DM WL AR A th GSDME 3K 35 T+
i, HiH Caspase-3 1] YJ#| GSDME , &bk 1
AL AR T, NS 5 R R 240 A . R4 DL EF
%%, Caspase- 1475 1 20 g £ 7= 20 L3 % | Caspase-
4/5/114 B 2 853 % DL K GSDME# B /i 51
MR THR S S T IIMIY R , 2459 s 4 i 551
A I PRI A0 A A AR AR I R K BRGE TIML
2.3 BEYALARESHBET

RMUE—F LA A0 453 0 255 5 AE , AR TER Iy
WL 43-fif FNIRFE , S BOILZL 8 S WL A5 U )
PEFRH 5 W] 3 S B D BB (acute kidney
injury, AKI)[9%0) RME AL 42 2%, i@ % S5 ILA
S JRIELIE Bl R 25 DL s A R S A
FA KT, Z50%RMEA FELAKI, B ERMER
LRI e 6

WUELEE e —FhE 8 R, W B sUIR s =
Y 2 M B 5473 (rhabdomyolysis-induced acute kidney
injury , RIAKID) F B 225K . LA HR RSk A JLEL
AR A MBS , 252 85 /N ki, iR
FEI s /NE AR D, ST A AE 23 B A R
SiE T P AR A R I A A A S AL S S AK T &
AL FERMIA ST B/ NV A AR T IS
AN T AR AL TR TE R A iz 0T i R A



52 A i B o

H38%:

R, M ETIERIAKIP W R EEEE M. &
[RITRE5FIIR A 116 (homologous domain-containing
protein 16, PRDM16) ZEARSN A AR FL rh A ] /5 Ry
UL 1 A H s S 00 B /N AR i A T 4l 54
‘E Al 8 L ¥ 77NLRP3-Caspase-1-GSDMD#ICaspase-
3-GSDMEH I AN T e RIAKT ™, O
A AL B ( pentoxifylline , PTX ) & —Fft F KL B I 4
Yy, BABEE M SO Rt . Bk
% (thiamine, TM) 2 —Fl/KiEM4EA 2, AMUEA BT
ARG, 1T AT A% R v TG v e 7 A
Al-Kharashi%E ™ 76 H i FHIRM-AKIAE R fUR B
PTXHAITM A @it T8 TLR4/NF-«xB 4 JiE & 12 Al
NLRP3/Caspase- liE2 /M FAIFET, MGERME HE AT
M Redifsi . WEEDNA (double-stranded DNA,
dsDNA ) /& TERIAK I ] fish 2 B Bz 405 F0 A5 1) s
R:A% - , TAIM2J&—Fh 4 5t P Y dsDNAJRSZ 4% , fiE
UL A AE A TS AR T . 5 LIRS H],
TERIAK DN USRI A MITSE & B, dsDNATF- S 1
0 AR T AT A R RIAK T B9 50 RAE 5 AH B, mi B
ATM2EE R Y R 2 i R AN 23 A dsDN AT 5 1Y 45
T2, R 2 F B AT A 15 RO Z 45 A+,
JD =g 1 R T SR X AR 15 B A1 1 =
RIAKIH G AT IR B4 17 , ] FEARR A8 25 F B 4%
PRIPVER . SRS PRI, AR BB 58 I IR AR
KA AT ERM B RIAKTH S A JH B, LA S
T 2 Tl R Vs T RS M 1 2
FET, NI 2 0 B A 30 IR T R, LU AT RM
HIF A R PR
24 HMtERANERSHMET

FEECHUEFEA K (Duchenne muscular dystrophy,
DMD ) & —Ff U L ZE 47 25 1 (dystrophin ) BRI 58
AR5 AT VE R L ZEAR TR , e 2o T BUH
Bl A R AR T A e T R HER I
9 PRI 2R A, S B4 9 i KT 23 i sl DMID 14 955 s
PR BT & BRDMD/N BB INLRP3 &5 7
FHSEorF 2235 LR, TTMCCO501E S —Fh ik Bt i
/ING3F-NLRP3SERE /M 5 BE i 2 0 i DMD /)y
B HPN-GSDMD Y3 2 48 40 A X i R Tk LA K
ATl 78 KESCLARE (rhabdomyosarcoma,
RMSS ) 2 LB ] 85 DL 1) oy BE R Y AR LR
PR, S MR N 20%~30% 71, ARk
A IS e B0 B AR T AH G B T FERMIS Hh R 3A 7K

B, e B A T 2R A R 2R AT g3 0 i
NLRP3/Caspase-1/GSDMDiH i fllCaspase-3/
GSDME i 75 4 M AR T A0 A A, AT 0 il A
JULPR 96 200 R T, L3 o 410 ) 2 M A R A 4 1A
FT (guanine nucleotide exchange factor T,GEFT) A
KIREEHE H RSO R 2R, o] i — e A
UL R R AT 25 . DL RS 4 AR AR T
7EDMD , ALSFIRMS 4 & Ji o i Hh o 5 4 3 T A
FH, T HINLRP3 45 4 i £ 740 5 2R 1 A9 2R 38 AT 9
GEPN R IR . (B B ETAH SR SR LR
RMSH 4 BT A0 e o8 2 h T4 1
A W A SRATY 5 2 22 BRI R M A TR X
S L T A HIBILA

3 EE HRETSEHRAL

B HNERN— PR 5T AR Y T R B, B
HABNEE SR A4 £ 07 T 0 R A I N, ELTE
Z RPN B B IE BB B AR . AR Y &
B, A AR T AE B B L & A R e Pl 2 G RRAE
FH T2 Sl a4 B i LA A T 19 43 B 8
BT IS,

3.1 EHEHAmRET

ARG LB, ARl iz 3 23405 e 240 e £
TR R () o BRESESORTTE 2B, SR 2 A
Ll , “BiEE™ <A 23"l BN A s Bl 20 K B i ) v
TRy ET N FNLRP3 .GSDMD , Caspase-1 LA S AE 42
K FIL-1B.IL- 181k A RR I . X R Hiz 5
SEAET AT RESE 3 3 HINLRP3-Caspase-1-GSDMDiE
IRV SR AR M AR T, DT R AR 28 S /K F
T A 2k P 2 P A R R 2 2D I I T g
ARG R, 12 )5 A B 5 U1 2R B8 i 2 1%
B 2 R HEHT /) B T 40 i A8 T OGBS R AE
TRk 8 oAb BF ST & TR b 4508 B A 4B
o IR FERER 74568 M2 (insulin-like
growth factor-binding protein 2,IGFBP2) i)k DA
Ko FEAR U LA I H GSDME M T AR idi ) Caspase-3
fIZek 5 RSN EIERIGFBP2/K 7] LA #]GSDME
O LA MU AE T, A B i PRE R0
WA , AR A A S T AR T
T Je B B Ry, HAE AL 2@ o A
NLRP3 . Caspase-1 . GSDMDZ5 S5 £5 T A JE 8 1T AY
FEIR LI, DRI AL TE I 2 R AE O LA
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Pt BACE S th 34 AR H AR . AR L e
%K1 (nuclear paraspeckle assembly transcript 1,
NEAT1 )& i} 1z 2 25038 sl DRk A A Ak 1Y) E 237 07
ST bR, Yang%E B BINEAT LR AU 4
AL A% i BB 5 H (oxidized low-density lipoprotein,
ox-LDL ) FAYNLRP3 . Caspase-1 F1IGSDMDZE [
Feik bR, ELE AR P B 4 bW A IL- 1R
IL-1838 /0 Btk , T3k iz 3 Al g id i T A
NEAT 13585 N 2 4 AR T, N ITTAE Bl bk ok A
e RIEVER . AW RIR, 8Bl & iz sl ml i i
FEAp38 22 S8 5 1% T 5 FH 488 (p38 mitogen-activated
protein kinase , p38MAPK ) B Ak 7K - A 11 il 40 ffd £
T, AT B35 2 FR0ARE PR /N B LT 4k 54 rh e
n] UL, G Sz s ] LLE i A HINLRP3 fllCaspase- 155
FETOCHER N RIS A OO VR A S st
LA EA, , DT TE B Ik ok A5 Bl A FIVARE PR s 255 s
TR PR AR BT A AE R LA fil e P it
THEESE,

FH P LA A 095 3 =X, DI A A
R EW BN FAMEET R E Y. AR A
L, 32 8] 4 B 5 YN Gras il 2 R B JE B D5 0
KRR AR T OGS FTASC \NLRP3  Caspase-1
GSDMDFI IL-1BAY R A , DT e 38 2 i KRR AR
O3 AR AR K P850 a6 TF IS F AR/ R
LRz S A HGE . A5 L B, 128 i i
BLBH I 25 0] A M HINF-«xB 2 5 HINLRP3 R E /MA
P, T A AR T A SCEE 1 GSDMDLL K%
it K IL-18 IL- 13RIk, 3R i pHAE 3l il A 2L 22
HEL TR /N BRUTE ) P A S I AR I A T80 L
e, LIS 2032 20 7 L ae i i 41 i
BTHXEANRE Bz ZZ2 A AERE I
4, s e — AT LIS K AN RIE
KWzshIr%E.

AN R 32 B8 220 40 £ 17 AR [R] Y 52
i, AL B AFF5E T LRI, Teie 2 DA SR 8
S LLTC A 1918 3l , K22 8RR R H IR
£ DL AN 07 8 A AR T AR A E T o i
PRAFFEAAESE , 2k a i B s s 2 e dE 4 M A5 T A
e HE Y B , 1 H S B R 221 R (moderate-
intensity continuous training , MICT ) il & 5 J& ] B |
4 (high-intensityinterval training , HIIT ) | 7] D45 %L
S0 A T A G B T R T8 AN TS

&t HIIT 5 MIC T 38 2 i NLRP3 4 JiE /MA
ISR AR AR Tk B s R BRI A5 P B
R, Hob, HITAE 558 24 S AMPK o/ SIRT 13
I AR SR 3, FE 4R FENOA: R FH il A 7
SKAE 15 I 5 P 3, T MIC T U] 78 4% il (4 2 A e
i A 28 PR AR AR TR IS
SR DLW AL AN TRl 2 st R e 4 A T
) AR A AL, AR IR AR A E AR
WA RN T Sl 32 A2 S A IR AR AR T T
()5 (6], i — 2D W A E AL, i s T Fa s AL
PR P A T AR HRE

WA | A [v) A s I o B B il 5 2 1 1 s Ak Ty
WA BN, AR LA AR 0 B AR AT 75 22
KAz 3 JJ I, HPTBHE s g 2 T e
SEREA R ez sh TR0 0 WML RE T AR
2f (Asian Working Group for Sarcopenia, AWGS)
20194 YL E 43 = A454 : ATREILANME , 12
WUPR g4 T B sl AR AR T g JaaR 5 LA, UL PR 2 ik
A WL 2 S ) BBAT — 30 52 5 e L E
WUPR & I e T g = I3 58, S o v I R XL
6 S A Xt AT RE AL E 1432 B Ak D5 B R A 5
JE 1 5 iz SR ) I 2R 45 6 A G2 3h DA R 1 b
7t , FLA R 3 LB a4 BRI 23 5 mT st L/ i
BB B AR T A 202 TR AL
S 114 S5 2 DU) B 4 R P v o B A P BRI 50 45
SISk, B R =D B T3 GE B, TR E A N
12J8104) i B L R s P B A O
SiE , 32 AR A AR B BB I 25, HL T
SR BE YIS B IR A FE LA R 25 ) B T TR
Jiti 0300 RV A b TR it kT UL PA el i
TRYT S, ELARRIRYT Tk T R BRI AN
SKREATRE o
32 EHE5ERNAMET

i B A T E LA M AR T R A DG S B 2P
S | er e S S | e Y SIECT T = B OB 1
KEE# LT T PRI oE . AT A, 324
Yibtiz 314 FANF-xB ,ASC .GSDMDFCaspase-1
FEZRR, HAET M I A T P BEE VI 2R (]
S8 0T G 0 A LA AR AR T R
AP EIE A BT 0B LR BT i, DT
D DR MG T B i B LR A, 4R LS = A
Uike. R, 7855 —W0OC T8 B 1M SD K B Ay F
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Table 1 Effects of exercise on pyroptosis
B B T FiHst A BT x4 A FHLH AR E =P
HEZE %1~3K:4 m/min;4~7K: 2/ S~12 &AM R B, NLRP3 .GSDMD ,Caspase- 8/ /NK B AN BT, % [80]
6 m/min;458~14K:8 m/min; 1IL-1B IL-18FZRIRFRAL AR 2R 98 KT, i3t K ik
YR30 min Hh 3 Jhk P4 SE P TR R Y
2] ez
FAiE3) 545187 m/min, 55 A1 m/min 127 ORI IEIE/NE.  NF-xB .NLRP3 Caspase-1. F# I & Z P/ UGS [81]
Ha 5 5545 : 10 m/min, £ GSDM D-N.IL-1B.IL-18 & 40 ifg £ T- 4 56 8 1 M 4 %
PL0.5 m/mindg ;55124 KPR N ik
14 m/min, &ES5 d, 8K
50 min , 3 12°
HEZBH 40%~69% Y hif KA R 8/ 6~8JE I HEME/NE. GSDME Caspase-33ikfF il GSDMEMK# L. LA [82]
(VOymax), &5 d, &K i {58 U ar S I REERT/RE 7}
30 min il
HEizs %18 :10~14 m/min, 50 min; 5 12J# 6~8JEl L HEME /NG, NLRP3 Caspase-1FHIGSDMD  FFIENEAT 1K F, i N E2 [83]
2~12J& : 15 m/min, 60 min; 45 & FIRFEAIK AR T, 0 Bl Ik ok A
5d 1k
43551 5 m/min x 3 minffE% 4, 8 SJEIMAIEME/NEL  NLRP3,ASC . Cleaved-Caspase- [F#{Kp38MAPK#EAZ L /K-, [84]
10 m/min x 34 miniEx0%: 1 .GSDMD-N | IL- 1Bk [ o6 40 ff 2 72, DA e 352
3,5 m/min x 3 minf{FAZ i TUREIRIR /N RO LA 44
> s d
fEME KRS EIO%RFE R M E 328  SHEMEMKR  NLRP3,ASC.Caspase-1. il 2% KBS R AG A1 [85]
3l 4%, [EHI1S sIKE30 s, 4K R GSDMD #1 IL-1BFRAMEAE B2 FIRM h 4l i fa T, B
LINAL, 3/NE A KAEER , 1% 2 W R BLAA AR 22 0 1M A
T2 KAER, BRI 251 IR
W, BEEBU I35
RECH VIR AENRERN30%, 714 12)F 6/E MY /N, NF-xB .NLRP3 ,Caspase-1., $iFHIiZ 3 W B30 S [86]
iZ3) JE BN 10% , 555 5 % = GSDM D-N.IL-1B.IL-18 & ZFEHkhi/ Bl 5 R AE R

80% , J5i 43 P ARG AIN10% 5 45
JA3HK, B R 3L, BE SIK , IR
[E]B7 1 min, 20 [A]f#2 min

ENGHES AR AR T

e, AT & B 32 8 A EE I 2R AT DA CE K BR A B
O3, G AR AH G LA 22 45, HOAIL ) 7] R 2 fh B
YNGR B Z ] 1 57 22U B AR AL 2 e T
AHKHE FINF-kB .ASC .GSDMD FICaspase-1J &1k
Iulc 7L AR F RS . peAh s skl L
T AR A miR-150-5p2 153k FIRFNDC5/
BRERRIR , I HE R v 4 AR T AR
FINLRP3 ,Caspase-1 HIGSDMD#) %3k , M1 2l 35
W PRI /I BB s B R T 5 3 A s A AN
SR T E S R B A A, G 0B A A A
AL HE T B AR LA A FE AT fE , 1 — 2D 3R
TWUA BB E A RE 0. 22 bRk, A O
KR, BT AR RE TS, a3 n LaE
AL T PANLRP3 JEAE /M S5 538 203 1 % JULZR
WAL T, {H B A DG 98 32 AR b T LS 46 4H ¢
S, ok At - LB A 5 IR B Bk = I 2
Al — 2 AR 12 Bl AN [] B8 LB S 4 i

TR , 42 4 B 2 A OG5 58 i b 701 BILll
Sh B BRI 9 B 16 4 116 B 4 T A BB AR S A
Pk

4 B

ARICER T A TR E#ILZES IMAIRM
BB T GV E ] TR T is sl s
YAE TG AR IUBSR TEEALS . BFFERIA, 41
MIAET i 3 RE/IMA | Caspase % % M GasderminE [
FENTIERS 5 BEHNEERN EWRETE, 2 h1EN
— AR5 T WT Bt , RE A% 38 12 10 o 40 B A T AR G
T [ U A S N VL IR B A%, Ay s L3 9 1 B
IGERAE TR . AR TP E S =
AR T ARG A, U R AR B B U
ZE AR o BLAL , 3T R AN AR T A A B
WUAH S b B9 VR FHAIESE , by 4 T i A B s L B
A BRI AT AoB LA YT SRS S AL PSR
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