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Abstract: AMPK is an important regulator of cellular glycolipid metabolism and is in-volved in inflammation and
oxidative stress in various diseases. AMPK is closely related to a family of nucleotide-binding oligomeric domain-like
receptors, and activation of the AMPK signaling pathway prevents the assembly and activation of NLRP3 inflammatory
vesicles, inflammatory vesicles are a series of protein complexes that mediate the maturation and release of the
downstream inflammatory factors interleukin-18 (IL-18) and interleukin 1p (IL-1p), leading to apoptosis and causing a
series of inflammatory responses. AMPK enhances cellular utilization of energy by activating oxidation and increasing
uptake of glucose and fatty acids; there-fore, disruption of AMPK activity may lead to cellular Energy destruction and
metabolic disorders leading to inflammation, which is involved in metabolic syndromes (MS) through various
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mechanisms, and inflammatory mechanisms have become an important research direction in the pathogenesis of MS;
exercise has been shown to play a key role in regulating inflammation, but the mechanisms by which exercise regulates
inflammatory vesicle activation are largely un-known. Therefore, investigating whether the effects of exercise on
metabolic syndrome are mediated through AMPK-NLRP3 transduction mechanisms could provide a scientific rationale
and new therapeutic targets for the treatment of metabolic diseases associated with inflammatory vesicles.
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AMPK 155 I8 B Th RERRS 1] RE1EAE 4 5 K7 L=
AR RE S R 0] e T B 2R B AE I R A
AMPK BRI IR 5 S R, EREFI A AL ANE)
AE IR U L 2 [RIAECEAR B P AE DG 1 [1] . B 72 IR
[2], #5ES MS WIRAE SR EEA BRI £
MS R SRR A K ENRER TS5 HF, 55N
A () S5 WS R VA 22 JE M s B AR B LA,
PR3], PRI VR [4)%5 . A HRiE R B [5],
AMPK @/2IHIT F . ZRRRFRAS . YT NS R
YT NLRP3 ZERE/IMAEEE: 1 AMPK RJ il %
F kB (nuclear factor-<B, NF-xB) 125 i (K135 PR
HIRIEMI R IE, NF-«B F N5 K %N JORE I B 9%
BRI BE W IE A L R NLRP3 J85E/IMA S 5 4R
PRSI ) K FE[6] -

T AMPK JERLETT NF-«xB 15 5@ 5 AL 5 1
NLRP3 #5E/MARTIE, #f— PR AMPK /& NF-xB
AT NLRP3 4 JE/MAAE S IE B R LR . A2
FINRT], 1835 50 RS TBEEHLELZIETT MS 1
HTHE S5 1 B s nT ISR J i, R R R i
NEZKF-, BRARAR S 142 95 1 XUz . Gonzalo-Encabo P it
FLRWA[8], K 8] IR A3 Sk BE 7 20 e i FEE )
B2 PR R AR T A 40N R-6 (IL-6). Jif
JERFER F--0 (TNF-0). C XM (CRP) HIEFRK
£, T BEL U 2R 00 2 R e 48 20 B IR T 4a A 2-10

(IL-10) [ 0 . Tongjian You I8 78 4 FHE 2 B [9],
iz 5 n] DLk 8 98 0E, TG AE 0 42 52 K T i ¢
i AEIbR SV R R T IEREE o« 183k 18 1 A E
FIFLEIE 2R, BRI . g i 4140
IS SO ER AR ek Jey A A A 2R 98 hE 55

TS I IS R AV e (Tl B I S R
AMPK-NLRP3 1) SRS, RIS N F RAE
T REE R, 35 IL-1p. 1IL-6. 1L-8. TNF-o %%
PERE DR 20 32 5] S 1) 98 RE S0 IR AN R R K B,

BT DUONAH B ) 25 5E
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2 NLRP3 # fE/MAE 18R

NLRP3 #5E/IMA & T H Rk 1) 2 13 ot 411 B )
SEW, Hoii NLRP3 B H T A G S REER I (ASC)
P2t R A k-1 (Caspase-1) = #4040 [10]. H
o NLRP3 25 I 45t B G Ha NI IR 45 & F R L
g3 (NACHT), HINfeE T H S E K C e
—ANEFEREEFEY) (LRRs), FEZHiHHHE: N
Uiy SN S5 R, R BRI EEHE S X (CARD) Fl#k
wALME (PYD) WA, FEIDREZEN T
WEE AN, NACHT 45f32 i E NLR FKk
A ME— LR S5 M3k,  REREIEIT ATP M8 1 SE R AL
WS E 52 AY[11]. ASC & NLRP3 JE /M #2k
®F, H CARD I PYD Wi/ 4. ASC FE4rAf
HRiZ el E Rz, N IR B, R
NLRP3 H1 pro-caspase-1, {2k NLRP3 & i /)MA [ 30 o
Caspase-1 & — Ml N R E E, REf% 5 3L
PATHIMREY , 5] K AR 15 5 1 SORE R %

ASC 1ENFESLE A/ PYD Al CARD 45143,
NLRP31E R348 B & A 5 PYD 75 N 1) = AN 13,
Caspase-1 {F NN & AEARBITIRE &4 Caspase
FI CARD ZE#435. ASC [ PYD &5 #38BEER NLRP3 [
PYD ZEMyIAHEAEH, ASC [f) CARD 4543 fit iR
Caspase-1 ) CARD &5 #38AH BAE, FrLl ASC 7EiX
BRI, EEZIRER NLRP3 FlL M & H
Caspase-1. NLRP3 #iE /M 8 H B 454 AT R ox 9
LRR-NACHT-PYD: PYD-CARD: CARD-Caspase [12].
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IL-18, G AHXS B HIME 5 g, BHORER R

T . TR AT 0 L

http://www.medresfront.com



12 WEF S NLRP3 (EIEZ) S5 LR AL SR S B 1t 7 it e

Vi, 25 B8R JREVEDIR IR R 2 R e [13] o

3 NLRP3 5 MS &%iE

R/ — P E S FE i BB EH
FE G, Horf NLRP3 285E/MA I A i) iz 1 —Ff.
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AMPK R13E A o] LAFM ) 220 98 RE R s B, LEARY
CEOER RIE AT R B E R . AMPK 305 RE
S HM JERE SN s AR LR G A B AR FE R 08 1 28 i
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SERFHIPEAE, W TNF-o. 1L-6 Z5B, R PR
e PEAI B IR AR AL X6 TR AR B 45 A HE A 22
WA SERAGT B R BT, S RIRPUAAE T2 %
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pro-IL-1B F IL-1p UG &, HEM/ob /it H
caspase-1 17 t Eox FAO B /1[23]. AMPK 1] LA3T
Bl — A B S B 7= A o AR k> 90 1) —
77 2 [24], AMPK FR4 1) 2 BE LE 5 RS N Ze ki ik ROS
=, X g NLRP3 SORE A BUE I — N EZD IR,

— BB A A NLRP3 SORE /MR AL 1 fr) i
RIRE, WERAADRERERS . ROS &, &Rz
Bl A LAEOE AMPK @RS, THEGE R AMPK i ULK1
BRIk AT FE, IR ThRERRI R4 [28] . 5
—J7 A PGC-1a sk 5B i ZoRifk ™A=, fE it
(11 Th R PR R A & e R B M IR R, S /MR TS AL
B 1) ROS A& 5 2R 7 A= 175 PR A 5 S B
AKX WEFLR[25], LRIk D ReREaG = A4 2 5k K 1,
BOS JIEMAE 9. ROS JE AL ki ik DNA I %
55, TS NLRP3 #85E /M % T B A 755 AMPK
BT AT LA NLRP3 G [26], d i
AMPK 511 P Y ST I AR T e — A
B R AR LR A ROS ] S A (-3 (R #E £
AMPK 17 40 AT DL 2 Bl 4] NLRP3 48 5E/MA
E AL, (HHTEALFIIH NLRP3 4 0E /MA R &4 1)
oL G R, ARt — o,

6 AMPK 5izzh

6.1 AMPK fEiZ3)) i) sE BAR 3T

AMPK #9240 il e 5T 47 1) A% I AR [27], TERE
NP, ATP/AMP (B RIH . AMPK — EL#
WOk, iRt ATP AR B AR AR KA i B = 7H
FE H ] AT AN AR M B e . BT
RIL[28], AMPK 2 & R R R 1 SSE I 1 R 7, vk
() AMPK — 77 T8 id ULKL 0% 2okl [ WO i, i
B ThRERRAS IR s 5 — 7 THE I PGC-1a 3 ii#%
LRI =R, (35T (1) T B P A A 55 Ht 5 Fa E
RILRRAR, Rt AMPK 72 A2 78 K5 P i A v ke 3]
KEER . AR AMPK V&M SIS PE R, 5
R IR E AR 2L B SER 7 AE[29]. 1iE
31 H LI e RN A A B D BE B8 B0E AMPK, AMPK
WO AT LR 2R A0 B B R AN Z R A4 [ R [30], M9 h0 4 A )
BHTRE ST, ARHERERIE DT RTERE, BUE — RAIIPUR
. R EE AMPK (—F5ik, TR msnE
A SR B AT LSS AMPK R, [FIRS AMPK 1] L
PEIEs)RM . AMPK Fiz gt 2 # 77 X B2,

n—E B BE AMPK.

{811 5 2, AMPK J&iz gl G AR 1) = 25
KF, AMPK BT 728 sl 15 G & I AE; Xt
AMPK FHATIR AR FC T AR ML, Bebs 50 i i 2
fif 18 ZNE TR AR T B TR I PE . d i e BRiE 3,
SUEIESNPTRAE B R A SR A E, His
BN AR BRI 25 A 2 TR R EG 2R e R4S BIE 52

6.2 EBBIEE AMPK KB

WAL R A [31], B, DL 4 2 B
AMPK [ 85 EZE Il AL . LA AR S B
ATP /KPR %, [HE AMP A1 AMP/ATP EL@ 380, M
TS AMPK o 38 3 1 775 JUL A SC48 1 e P55 R 4 T
A LLEZI AMPK FIVEALFRRE . 123 51 UL BE =7l
¥E, HYHIEN K AMP/ADP JKF ETF. XEEN T
JoE T LUl I O R, (2 AMPK BB AL A0S o
Ak, AMPK HIiEAL IS 32 2] AMP/ADP LAl 4%,
RIZH AN AMP 3 FEAHXS T ADP 3 i ELAE

iz 5| R B HE, S04 i A B IR
et S5 AMPK AHEAER, {2 AMPK 30 .
5 B8 1 b T DATE JUL PR 2 4 e 3 S B AR
S AMPK (13640 . 12 Blid ik 38 i 28R A (AR 1 A g
WG S, TTLAREI AMPK (R0 [32]. Zekiiknhe
1A Al ROS 5“5 77 A= W] LA L 4 [ 2 76
AMPK. BtAk, IR R & R, 18
AT LRI AMPK [3E1E o

AMPK 24 N BEEIRAS AR I, AT UBGN 2
LN AMP/ATP LI A2 AL . 12 B)IHTE], ATP ZKF1)
THFEFECAMP/ATP ELI B TF 5 AT GE AMPK [33].
AMPK P13 8 1 1 R B AU AN A BE AR T AR,
WEAMIE N e E TR S, Eah@ i UL .
T R FRT R 1T 475 25 TR P 1) BT E | 2R ki tA T RE AN ROS
&5 LA AMP/ATP 143855 2/ 1B R I0E AMPK
XUGEEE A EAEA, LA AMPK PGS KE, 3t

s RE AU A ATREARUR . i A SR A I AR

7 Mark 58 N1 e [34], 456 FH s i 773230,
SR EEg M2 H K E R E D), FEHE5E AMPK
(IR BRI . B30 A] AMPK R30S 6 fE B
REZE, {H AMPK {5 5@ BT 1T LLF S8 3 Ak
R LA 2 RE A o Ak, V5 22 3 mT LR AMPK
F9fkS, UANHIZEH ) NF-xB 15 51& S 2 0E
SV [35]
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ST AMPK S50 v 6 52 3808 e UK S PR i
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W B AMPK XA LIRS JE £ ik = 82
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FEIE s IR AMPK 36 h3 i IR A [37]. 2 shiAE LA
WEE S BB WIALE AMPK 15 PR InF1T,
WabEEEshENH M, JIRERSES AMPK 5tk
2 [H)J B 5 &R AL e 2B et — 2B 5t

7 23] BB EE
AMPK-NLRP3 # &A% MS #
fE

BB ZR SR 52 W] e il i AMPK-NLRP3
(% FHLRISEI, G SR EATE 3, REE R RIS,
N ATP ACE R, JUHE &RERizs) 2 Eme
EEZ TR AMPK 51k 5101 AMPK 2 5
WOE B2 ORL A W DL R0 R T fe R A I 2R AA, T
NLRP3 % /IMATE AL BT 75 1 ROS 5 2Rk 7= A= 1
AW S FAO NI K . 2Rk 2 NLRP3 dfid % Rl
HEE NLRP3 2 /IMA I W40 2%, ROS J& &t 2k
Fifk DNA ({55, MIMEE NLRP3 45E /M
M 0 1 NLRP3 28 i /M2 i {2 13 Caspase-1. IL-1B+
IL-18 %5 U4t Mo A 7 1) P2 AR 5 4k, Y58 98 RE B
AMPK (1735 44 T U 80 20 B (177 A2, 4 TNF-o
IL-1B FH IL-6 FR1/=2E o X 2 im0 NF-xB 55 286 (5
I PRV VE I RS o X PR AT DR 2AE
BRI AR SR G AE SORE AR BE . 181
IR A S I 1) R A e AR U 4 5 A0 9 BEL R 2 3 2 1) A%
OLHI[38]. A RFFERBI[39], 2 Fh A IEbr EW AT LATH
WA 2R AR R A, ARG W1 90 H A & Fh RORE A
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[FFEIE s AMPK tHBERS B2 AR 48 S 10 7= 46
FHIRHISE M o 32l AT DL B2l o B s 3l ek e 2 8 ik
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SIS 1L-6 2T &, I8 ) TNF-o R IL-1ra,
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