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Role of NLRP3 inflammasome in diabetes mellitus and exercise intervention
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Abstract: Chronic inflammatory reaction has been established as an important sign of the occurrence and development of diabetes
mellitus (DM), accompanied by the production of a large number of inflammatory factors, thus aggravating the disease progression.
As an important non-invasive intervention measure to inhibit inflammation, exercise plays a very important role in the amelioration of
DM. NOD-like receptor protein 3 (NLRP3) inflammasome, a regulatory factor of inflammatory response, can induce a variety
of inflammatory cascades and cell death, which are closely related to glucose uptake and dyslipidemia regulation. The development of
DM can be postponed with exercise. Previous studies have reported the effects of NLRP3 inflammasome on DM, but the crucial role
of exercise in this process remains unclear. Therefore, this paper reviews the research progress on the improving effects of exercise
intervention on the symptoms of DM by mediating NLRP3 inflammasome, providing a novel theoretical foundation for understanding
the prevention and treatment of DM through exercise.
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H BT 9RE SN A= L i A e i 2 o ik 4
KW, BRETREEFERIEWEFEZAED 3
(NOD-like receptor protein 3, NLRP3) 7 i /MAR] DL
VA TG 07 2L v o Jo I A T B T PR R
5 Z HKPU (insulin resistance, IR). 4 i 40 g 7 T 1
W ThRERRRS ), HORER BOk g IR ke v,
DAL, 4] NLRP3 48 i /NS (1) 234 5t 2 15 4y
%L, Vandanmagsar S0 57 BoR, /D IERARIEZ
¥ ] LAl i 07 4 23 5 NLRP3 485 /MR Rk,
MM A RS, B, XTiEshTm
NLRP3 % i /MR FEIRGE S 1. Hu S5 &30 12 JH
R ZE I ZRRE 8 T U B K98 715 19183 175 o NIMA
FHIE H M 7 (never in mitosis gene A-related kinase
7, NEK7). NLRP3 4$IE/MA. 754 (reactive oxygen
species, ROS). IL-1B A1 IL-18 7K 7, #E 1 A5 %4 2% fift
LB JIE, BRIUEE. AR AKCE, M IR GER P
A FLA R RoR, & B A s s aT L]
REJFEZIN RO AN 52 LA SR SORE Y, AT R
Sk AR AL RS AE U0, (B H AT T NLRP3 4
SiE/IMA I 15 2 512 3 TN B R 1) e A a2
ITRGEIA . FI, AR08 NLRP3 48 /M S5
WOE L] NLRP3 JORE /A 5 B SR 12 R 5505
[EAT SCHRER AR, I 3 S IR A [F] 12 3 77 T T
NLRP3 58 /INMA,  f5 26 8 2 B PRI 993 7% B9 AH AL
i, AR NI 3hE T7 05 R s S A L A

1 NLRP3#ERE/MABEIR

1.1 NLRP3RFE/MERIZH

NLRP3 HAE ML — 778 T 4057 o 1) v 7
THEAEAY), | NLRP3 E . BTSSR
TR (apoptosis-associated speck-like protein, ASC) Fll
“RUNL AR OHT DR A BRI B B -1 (pro-
cysteinyl aspartate specific proteinase-1, pro-caspase-1)
#H% "', NLRP3 {9 NLRP3 J5iE /M 3R 5 2 1,
FE W C s & A R E E 4 I (leucine-rich
repeat, LRR). H AL T R4 & 5 S S5 K 45 (nucle-
otide-binding oligomerization domain, NACHT) F1 N i
Pyrin 45 #4 38 (Pyrin domain, PYD) = i /3 #4 g ",
oA ) LRR B2 57 R0 A B BE A8, LRR 22 AL )5
B3 7 T ALE], AR RE R, AT
4% NLRP3 RIE/NMAK) R 5, [R5 H SR
AR A A A E/ER "™ NACHT (% 7 B4 it
H S S RAR RS, & BA ATP &M, nl{2idkM
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T8 (A B A6 7 A 3E 40 U 17 i PYD 3 3 6 5
S TINS5 F. ASC LB E A IMIEALF
fE, FEH PYD MR & B 7 1 B B g 53
B 55 W1, (caspase-activation and recruitment domain,
CARD) ¥ i, 4 %l6e5 FJiF NLRP3 ) PYD #1 R
Ui pro-caspase-1 H ) CARD #H E.454, r2/E NLRP3
JERE /MR U 5 i CARD #4 i 1) pro-caspase-1 1§
79 NLRP3 SE/MERI AR H, Eff ERE T L
pro-caspase-1 [/ X AEAE, fEHEZANRIBE, B
FTEIYI K caspase-1, BEIT & #0E w ,

1.2 NLRP3#ZSEE/ME B BEALE]

FEIEFAEOLT PR L3 A I Ji A4 AH 5%
¥ (pathogen-associated molecular patterns, PAMPs)
ol 45 45 A 9% 4 F 45 3 (damage-associated molecular
patterns, DAMPs) Jf: A~ /& DL 5 2 NLRP3 48 % /M [
Bo%, B Y pro-caspase-1. pro-IL-18 £ pro-IL-18
(¥ 25 B A T AR K B s MMLAA 52 B 5 5 ) P A
R, AT LA S5, NLRP3 280E /M A
7B RS BY 5 1 NLRP3 98 RE /A BE —
TENA IR, PR EIMES, % PAMPs 5
DAMPs #f Toll ¥ 52 {4 (Toll-like receptors, TLRs) i
AJE, ¥ S 4% F kappa B (nuclear factor-kappa B,
NF-kB) [1y& 4, HE_Lif pro-caspase-1. pro-IL-1f
A pro-IL-18 eIk P2 45 — 4 3%y NLRP3 &E
MRS, fEREP A, PAMPs B0 DAMPs i
WA KA Dhfe 0S5, W K AN BRI
ROS 54 KA T e s s, @ —4 155 NLRP3
W, KR ARG, B SRS
A PYD &5 38 H) ASC, Jf 5 NLRP3 H1 ] PYD #H
%Rz, #E—D I NLRP3-ASC £ 44 ™, #5R)5
'] CARD ¥ 2= 5 J6 % 1'E i) pro-caspase-1 1 ) CARD
FHH. %%, pro-caspase-1 A [H 47 B ) T8 BOA I £ 1)
caspase-1, [ caspase-1 7] LK pro-IL-1B F1 pro-IL-18
DIE N B B B A 0E 1 i TL-1B A IL-18 P71
BEAL, TSI caspase-1 148 7] LABY )Y B & D (gasdermin
D, GSDMD) FFREJHH N R g5t 35k, %25 W38 %
# B M 5T AL, 5 RV R 5 IL-1p A
IL-18 (IR, AT 51 R J RE S v B (1 1)

2 NLRP3IRFENMESHRERFHIXF
2.1 NLRP3RFE/NMES1BIBER B (type 1 diabetes
mellitus, TIDM)H X &

TIDM F %52 tH T/ 5 B 20 OB IR BT 51 S 1,
SR TCVESE R IR KT DUS B A RS 1 H &
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Fig. 1. Activation mechanism of NLRP3 inflammasome. Two biological processes must occur for NLRP3 inflammasome activation.
The initial step is signal priming. NF-kB is activated when PAMPs or DAMPs activate NLRP3’s LRR. Furthermore, there are
elevated expression levels pro-IL-1f and pro-IL-18. The NLRP3 inflammasome is put in conjunction during the second stage of the
activation signal. Throughout the phase of activation, NLRP3 can be triggered by a variety of stimuli, including K" leakage, mito-
chondrial dysfunction, reactive oxygen species (ROS) generation, lysosomal damage, etc. When the receptor protein is stimulated,
it usually recruits ASC containing PYD domain and interconnects with PYD in NLRP3, further forming NLRP3-ASC complex. The
dormant CARD domain in pro-caspase-1 will be connected to the exposed CARD domain. Pro-caspase-1 is split to generate active
caspase-1, and caspase-1 splits pro-IL-1p and pro-IL-18 apart to create mature, physiologically active versions. Additionally, GSDMD
may be sheared by activated caspase-1, releasing its N-terminal domain, which then migrates to the cell membrane and creates holes,
facilitating the release of pro-inflammatory cytokines, such as IL-1f and IL-18, thus commencing an inflammatory cascade. PAMPs:
pathogen-associated molecular patterns; DAMPs: damage-associated molecular patterns; TLRs: Toll-like receptors; ASC: apoptosis-
associated speck-like protein; pro-caspase-1: pro-cysteinyl aspartate specific proteinase-1; LRR: leucine-rich repeat; NACHT:
nucleotide-binding oligomerization domain; PYD: Pyrin domain; CARD: caspase-activation and recruitment domain; NF-kB: nuclear
factor-kappa B; GSDMD: gasdermin D.

etk P B SRR, TIDM R 5
NLRP3 %55 /IMA IR IA B UIAR 5 B, S 7t SR,
TIDM /B AHZIRR IR IEZH 24 NLRP3 58 iE /)
iy ASC. IL-1B 25 [ 0K & 2 i T % H 2l B
Gao FEHFFL KB, ANZ R H 0] LLN S IRIE B R
(streptozotocin, STZ) 55 ) TIDM /)N iR IfILi7 - NLRP3
RAE MR 2 Z B (alanine aminotransferase,
ALT) A3 ¥4 2 i (aspartate aminotransferase, AST)
MEERIE, G0 LRI, (ki i 2= 1
Gy, FEiEat Eif Nrf2/ARE 3842 K% STZ % F
(] ROS /» 5 [ 40, ik — B BUs P 1L i .
Ak, WAMHRSERE LA FUAEE, E) NLRP3

RREMATTVE 9 BRAS T R 1 K7, Yang 5%
W RN, S@RRAMLI, REMARIRE R
2 1) 4 JE L 5 8% 40 Bl (peripheral blood mononuclear
cells, PBMCs) 1 NLRP3 i /A B B [ A%, 595
Wi LR SR 2 B FRE, Lin KT
TI1DM 3 1) PBMCs FIRL4H il (granulocytes, GCs),
XL NLRP3 # i /IMA I caspase-1 Fi4 7K T [F] B i
FHIRAC, BAh, Nirp3 BEREER W] T 1 caspase-1 Al
IL-1B ({8 FI3AKT B, B1E 7 NLRP3 S /M
HIE R BB, bk 45 B 2 6] B B oF J& ] g e
STZ 53 TIDM /) U F 77 . Al FE bR Ao
M ZALL K TIDM BB A2 AN R . 25 b
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Fri&, NLRP3 ik MAVE 56 R el RGN B E A
By, T T RS T A A P, 1
TIDM H 78 4R AL, (HHAE TIDM Hr )Rk
BV —E R, RS R EBEEMK, H
i kB IT 2 E EMERAIE .
2.2 NLRP3#FE/MES28I8EFR R (type 2 diabetes
mellitus, T2DM)AJ % F&

5 2019 4 4> BRI s 7 AT 5T In) HodE e it
M 1990 £ % 2019 4, wf [ JVEAT Lo T2DM Atk
1 B9 2R 43 I 0.62% 1 0.16% 18 K £ 0.99% Fl
0.58%, W] W, T2DM 48 il A [l N AN AT 2000 1 gk
TA Y, T2DM & BT IR B RS B 4l oh
R i FEa P 5 3501 JBR B 2 40 WA /b (A sk ) R —
PR ME R B T2DM [ B FE @ W L E
NLRP3 % JiE/MA 482 5 5 50 Wu 0 78R B
+ =3 T M FEM R TT R 3 PRI T2DM K BB A4 I
2L AT i =15 (triglyceride, TG) K, L%
E PR AV 2 B i R 2 RIS, JRRZE T
NLRP3 % GE/NMAK mRNA Ml HRIE, 2ok
B 2 i Ly e B A5 M A M & 5 F — BT AL EOR,
w5 T2DM K B LW 40 B o NLRP3 2 E /N4 AT A
PR ¥, Niu 07t s, FER BT R
I3 BN R B 4H &R min6 1, 3T FiA NLRP3 %
FE/MAY AL N R EE TS S0 p i fE T,
WEES R W, ZHESEERTEES S HE
NLRP3 4 /NMARBE TS PR, R RS A B
1% I (AMP-activated protein kinase, AMPK)/ Iifj %, )
W8 A FF 2 #E 2K H (mammalian target of rapamycin,
mTOR) {55 58 B B A\ A2 15 T2DM 1) 28 e 2%,
5 NLRP3 2 /MA 2 IEF ¢, AMPK A] B H80%
mTOR, "~ .0 L 4H 23 v f¥) NLRP3 8 JiE /) 44 Al
GSDMD-N (1) 31K, I8 G2 A FR o O L
SRR AT SREGE AW s Wu 250 7T B,
E v BB R 5 5 B PR T B 32 K AR B v, 4R
Z D 1] i@ i AMPK/mTOR/NLRP3 % i /NMEAE 5
R AR B AN T REREAS,  BRAR AMBE A .
Ab, B R A BAE B (thioredoxin interacting
protein, TXNIP) J& —Ff 5 IR #H G/ 85 A i, UiBR
TXNIP ik 7] 56 4= BELIT 4 v SR 6535 5 9 NLRP3
RAE/IMEFT ASC _E i DL K caspase-1 H3E AL, {HA
AE BELIST B4 i ROS 7= 4, i — 2B it 7 S /s 4 i)
ROS 774 7] DABFAIK TXNIP & H 384k, T IL-1p A
IL-18 7K F ¥ s 52 MR, 5 RIGIT RIBE IR
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KEAHEL, 404] ROS/TXNIP/NLRP3 13 5 il % fig
B TR B IL-18. iNOS. NLRP3 % iE/NMA A
TGF-B1 H L, Z2 M 0E PRI 75 3 1) 3 3l ik v Ji 41
el R A Y R W £ B, AMPK/mTOR £l
ROS/TXNIP i % & NLRP3 (1) Fied ik, 23 H
Wi P A LB I Y, R Ak & B A T LA kAL
A JERE SN FTREAC S 7 86, 2T A5 T2DM ()95 22
4k

3 EahEEHIHINLRPIRE /MK R R TS
MEE, ZR
3.1 BERFTNLRPIREE/NMERY IR

HAT# AR FRE 2] LR RAEER T B —E
LR, H Tz 3R ROE N T R IA Z B B v
FE FIA] GE B2 DA K SR 0 R A AR S R R R
Wi, BRIEAALE RS 0 4 e TR oR, 5 Ak
NHREAEE, Sikizah e & 4 P I s v IL-18 Al
TNF-o mRNA F£iE W] & FifF ™ tbah, Ztkisz)
A E R UL 2R NLRP3 28 5iE/MA . [ A
K FE [ (Beclinl . Bnip3 1 LC3) f1E HF£IiA. &k
A& ROS A= B AP — % (malondialdehyde, MDA)
&, HHE O RER, OUALNRITELZ K
B TR 7o DA AL i B, R &
Pz Zh a] DL i 75 5 4oRL AR B 00 NLRP3 28 5
AN E K, BT Al Ao UL RORE S L AH EG
T, KIS A AR Jy 4] NLRP3 JE /MA ) B
ik, 12 FRIARIZ)R R 2 E N KA
/N B 3 Bl Bk A NLRP3 48 iE /N . caspase-1. IL-1B
() mRNA A RIE, JFREFERLE. TG, &
JiH [# % (total cholesterol, TC). i %% FE g & 1 AH [&] F%
(low-density lipoprotein cholesterol, LDL-C), iy %E
AR FEEAG R B 5 Habibi 25 R BN /112 3
REWS T 1B PR K B B2 21k NLTP3 #AE/IMA
p38-MAPK. TNF-a #1 IL-18 mRNA & iA Al Ifi #% 7K
S, R R TN R K R E R R R
2 EPIFEEL (homeostasis model assessment of insulin
resistance, HOMA-IR) FIFEALIfLIE & (glycated serum
proteins, GSP) 7K=F-, B ] G4 hin Bk &5 2R A B AL,
AR THE BB IA B, Quiroga 2578 A ARSI Kk
W, SRR, MEMELEZ P NIH 12 F
TR 1A B Bk & iz sl Ja, PBMCs H i ) Bl 7K T
NLRP3 4 it /IMA A caspase-1 85 [ 2255 B B B s
8 J& (T /73 2y Ay ik 2 T e e AR R AL
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NLRP3 #E/MAE. caspase-1. HBEAIFEFEA] (Argl2.
Atgl6 F1 Beclin-1). ¥ B G H 2 (lysosome-
associated membrane protein-2, LAMP2) {] &£ H #
3K PO B R 32 Bl I Sk AT DA E o ) e w0 )
NLRP3 #RAGE/MAE, Ik 242 1kE PBMCs 11
T ; Khakroo Abkenar 55 15 2| (] 25 R #1 5 2 #H %,
1927 B BEMZREE 12 AEmEaalg)E,
I3 H1 (¥) NLRP3 4&RE /M IL-18 F 1L-18 [f1 85
RIERZFE LW, WIS E, NLRP3 8/
PRI (A FRIE I T 7, LR AR B 1 45
ROTRE SR A IR B IZ B A DG, thah, ZHh
T 22 31065 A [F] 2 24 NLRP3 58 E /)N (1) 52 i)
Je o FAUGIIE 75 B — P IR AT AT
3.2 EaRNATNLRPIXE METERE R A P RY{ER
3.2.1 FRIERNANEINLRPILGE AT KRR
FEHF N

e [E PR b > i, B TIDM. T2DM B
B PRI BT I L2 AN D RLRRERE R 3T 220 60
min R SR A g s, AR ED 3 RiEATR
FURI LA SRAG RN B B A 15 3 B, s B AR B Bk
SXof i PRI A B AR KSR IR s L AT DA Y A i v B,
WL RN, T2DM KR{EST 4 F KAz )G,
MjE TC. TG+ LDL-C. Zfi [ ##{E (fasting blood
glucose, FBG) 1 IR /KT T [%, HDL-C /K-F-Ft &,
i i AR 1 AN 2% 0 B 8 4019 3 B BB i 3% Y 5 Bian 2%
W o, 12 R g i & U200 3 IR /N R
15y NLRP3 45 /MA. caspase-1. ASC. NF-kB.
GSDMD. NEK7. IL-1B ik, M RIE RN
A AETS Y, (B o T 7t A B A KT
IR 5P TR bR, ToiEAS g s s IR 1Y) 45
. AWER, JEREEIE T2DM B #HEKIE—4F
R BB M i I I 2H 23 TL-1B AT NLRP3 48 5i /)N 1A
mRNA FIA 5 MK B E FC, FHEH HOMA-IR
fregss ™, $RoRiEsh A AL iE N NLRP3 48 JiE /)
RMGE T2DM, {H & %0 78 I A W 8 77 B M
T, H AR & K 2594 NLRP3 48 4 /M &
FHOCARUH R AR RZ IR 5 53— DA 7 ) a7t AN [R] 7
iR, Zaidi FHE RN, 12 H KA A MBI T
A I Zrx IR 0 kg & I T2DM. B3 1 13
IL-18. caspase-1 FIl NLRP3 % /MK A &35 50,
{H 72 1% 78 {2 7s NLRP3 %8 fiE /IMA RN caspase-1 757
Hagph iR 5B E,. C k. HOMA-IR
BHAK Y, 5T AW -5, e N

NEAZ NS, BAEORIIESEE S, A,
HEZRAANSEB L, FEMR g, FERS
AHERER, FEHFTES T IIRL R .

Pt BHIE B3 3k 5 XA LI LE 52 i SR BHL 77 B sk
TR X Bhia ), XL TE B H W & 2 R A X
B MR, DL A LAIEE Y, b bR A\
IREREACIET . IR, Z8JE SN O filiid BE 25 2R FLRK
ok ™ IR R, 12 A PiLIZ S
22 N IR /NI Y NLRP3 285E/MA. caspase-1.
ASC. NF-kB. GSDMD. GSDMD-N, IL-1p %A
Fik ™, PERPUBHIE B AT AT R0 S R A RE S R A
MPAET . HAMAE TR, BE PR AT R
6 ™ H IS & A 21145, 1fiE - NLRP3 %
JiE/MA . IL-18. HOMA-IR, TG. TC. HDL 45
Yiks £ (ALT. AST %5 ) 1K P 2 2 B 7, 42
7N U BHIZ 2 Al E i P ] NLRP3 98 5 /N 33 1 22 i
B R B0 AT 5140 A IR, {H A e sz e b VS
IR, JTF 95 P 24 25 48 F NLRP3 %85 /MA 2 18] 4746
RIRK R, R ENY) LR AT IR .

UbAk, A A S AP RHAZ Bl 0 R R R
RWARAME . FufEien, 5 8 KA HAIEE)
(20 m/min, 60 min/d, 5 d/ J& ) T FiAHLL, HiFLiE
B [ H1E 50%. 75%. 90% A1 100% 1 IXREE K 1HE
(1 repetition maximum, 1RM), AN 3 ¥k, Vk[H
K% 2 min, 5d/ &, 8 A ] TEREH R GGE T2DM /) R
JFF A 2EL 2 R f B 9 B R TROIR S, BAR o # A
{§f NLRP3 % i /MA. ASC. caspase-1. IL-1B 45 4
KER KT N, IS S 4G i, (B
RELIZ ) 4101 f1) 8 JAE PR B4 I 0 98 0 B B2 (1 4 FH A
KA Rissh T L SRR, 8 FARPIELEs) (7
& 50%, 75%, 90% F1100% IRM, HEZR5 3 K,
URIAIRE 2 min, 5 d/ &, 8 F ) AT LA 2 BRAHE R
K FBG IS =485, Th s 2 MG IR & 20K,
RN T JORE Rl B R IE T B R 2, T 7738 5
(60 min/d, 5d/JH, 8 )& ) AT RE R R RO LA
I 90E )W, (NLRP3 #iE/MA . ASC. caspase-1
ANIL-1B FIAEE T ). MARE (TG, TC. LDL-C
BRAK ) OoNLEE R RLC TR RS Y,

g b, HEIEEMPLHIZ 3368 T I NLRP3
RRENME, BET CERE PR A S F8 5, MHELZ T,
B3 LA T SOME SR R I A R
R, TitBH iz 3h 3 ZAE 5 S 7K J7 T4 & I
AL . R, HErKZH g T KE3+
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T, RADRFESHEBEIRE, KR FIE T 2
PRI A2 Bl % B R 973 /) BRI H NLRP3 %8 i /)y
A K pE BR AR AR AR I FH o
3.2.2 BRI FNLRPIRE /N3 HE R R ER B
MLl

BB R N R SOREAH IR R (Nhp3. Adgrel |
Ccl2 Rl Nos2) FIFRIE K, B Z 5 TR T 22 3L
o7 0, HLAR NLRP3 JE /A 3800 37 B2 2 J 3o 10
il LR AR A R/ BRERRLAR(E 5 R, S EWLIA
NLRP3 J8RE/MAH B —Fh“ & 540 7 KRS U

NF-kB (NSRRI RE N T2 —, {EA
??£*¢1$§ﬂ1¢7i?§~%1ﬁﬁﬁ[71], g, T
NF-«B {5 5 i % ) i 0L, "R 3h v &

NLRP3 ﬂf/J\1$E&%*}§ﬁ'<fEﬁ9€&l%o W,
8 JA [ oz 3l B BE PR KR 3 3 ik b i BRAE S
VHHTEEF 1 (sirtuin 1, SIRT1). Xk i 6 1 i 4 7
fitf (nicotinamide phosphoribosyl transferase, Nampt) £/l
IBo [ 8 I IL, I N NF-«B p65 [ Rk,
HE— P AR LIS TNF-a. IL-1B. EAAZ4H Atk 2
1 -1 (monocyte chemoattractant protein-1, MCP-1) F1IflL
A AL B 43T -1 (vascular cell adhesion molecule 1,
VCAM-1) & 8 ™, 32754 %08 3 T fig 3@ 1 SIRT1/
NF-«B 55 L%ﬁﬁéﬁﬁﬁﬁﬁif“jﬁ BRI/ 8 i S Y

Jiggt— Bt ioR, 7812 AybEsh/E, IR /D
B 5 N AMPK iR 147K “F. SIRT1 Al NLRP3 %
RE/MAR (A RIE B E TR, NF-xB RIEFL ), #
/R PLBHIZ 3y il i AMPK/SIRT1/NF-kB/NLRP3 %% Ji

a—)

4
.

793

ANRAE T 38 B ALK 1) RGE B s 53 4h, Zhou
SRR, BRLL 5.6 m/min [ EIZ3) 60 min,
’%FJ 5K, Frs: 8 JH A iz 3] LRGN BB NE
L2 MDA M T frig Fl M W A% TR TR A4 T
4 (NADPH oxidase 4, NOX4). ROS. ZhifkE &)
[ #& & 5 TNF-o. IL-18, NF-«B p65. IkBa. NLRP3
FRE/MEER AFRIE, A EALE (super-
oxide dismutase, SOD) 1 25 Bt H ik i 48 b ¥

(glutathione peroxidase, GSH-Px) ik ), 175 5 i
i & 19 ROS Sk & NOX4 7, T;E#:KLZJJT

it i ¥ NOX4/ROS/NF-kB/NLRP3 4 ¥ /NMk 1Z 5
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Fig. 2. Molecular mechanism of exercise-mediated NLRP3 inflammasome improving diabetes mellitus (DM) symptoms. SIRT1:
sirtuin 1; AMPK: AMP-activated protein kinase; FOXO1: forkhead box transcription factor O1; NF-kB: nuclear factor-kappa B;
NOX4: NADPH oxidase 4; ROS: reactive oxygen species; IL-18: interleukin-18; IL-1p: interleukin-1p.
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HDL-C: high-density lipoprotein cholesterol; NF-kB: nuclear factor-kappa B; NEK7: never in mitosis gene A-related kinase 7; ASC:

apoptosis-associated speck-like protein; pro-caspase-1: pro-cysteinyl aspartate specific proteinase-1; IL-18: interleukin-18; GSDMD:
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