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[ Abstract] Viral myocarditis (VMC) , as the most common type of myocarditis, can progress to chronic myocarditis
and even heart failure, ultimately leading to death. Nuclear factor kB ( NF-kB) is a multifunctional transcription factor
involved in regulating a wide range of biological processes. Existing evidence suggests that the balance between pro-
inflammatory and anti-inflammatory factors plays a decisive role in the prognosis of VMC. The NF-kB pathway mediates
inflammatory responses and regulates pathways such as cell apoptosis, energy metabolism, oxidative stress, and insulin
resistance to participate in the pathological progression of VMC. This article analyzes and summarizes the molecular
mechanism of NF-kB signaling pathway regulation in VMC from the above five aspects, to provide a reference for future
basic research and for the clinical diagnosis and treatment of VMC.

[ Keywords] nuclear factor kB; viral myocarditis; inflammatory response; pyroptosis; energy metabolism; insulin
resistance ; oxidative stress
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TANFLH 4 ~ 10 NFEEARD e g kg5
O LR B E X R B PO LR (viral
myocarditis, VMC ) , #] % &} B3 3% B ( coxsackievirus
B3, CVB3) s g UL A L U, 3 o 5 | I 25
EL AL BE A0/ B R 92 8 2 55 A 22 Fhoi 2
w5 RAYE Y BAREE 2EXT VMC = FRs0a T
T3 ATS LA I SCRRIA YT O 32, B A0 8 0 2R 1 B 57
OILBURTEERYT , 0T & 2P0 a2 B TR PR | i
BRI AR 25 A T O S I L
Fortoipn A Ze 0 = B B D VMC e FLAL
il 1 A S8 W, Y ETRESY W, CVB3 45 B R L
Je B0 LA AT 45 AR T IR B A R -1
(interleukin-1 beta, IL-18) . v + #&t & ( inducing
factor-y, IFN-y ) K 451 )5 #H O¢ 73 F B 2 ( damage
associated molecular patterns, DAMPs ) %5 N I 443
WS RS RN, RAFPURBREEM . (B R (E 5007
HEANAE R 5 fih 2 B 86 3 10 A= B A B A W A i
WA 7EME CVB3 gy, e 1L X 7 F T 454
BE MY FAA% L IG5 A P PR 1) O JUE SR B | 3 — 2
WLAAE' T AT AT, VMC BT S 800 5% R S 15
SLIOE T W R R 18 MO LA, 38 180 T B P
5. WeAh 539 1 00 BHE R IO LA AR, 1T
T 3 A i G P S Iy S A0 L PR XU TR 422 35 S0 UL
B

5 55N T kB (nuclear factor-«kB , NF-«kB) 431
T AFETHEL A DR EHA AR, K
BILLK  NF-kB (3 8N BEAE 12 i 28 1% A 7 1Y
FETICS 5 AN AR 110 55 A, DT 48 R B0 R0 5 S
IV, SR NF-kB {5 538 #% 8 42 48 5 Sy i L 52
A, ATTERE SO DL A 2E O 9 200 i 0 0 T B At
P JORE BN AR B SRSt | VMC 2 g
TR RAE LS , NF-B {5 8 B AL AT VMC
PAE SN, 30 REA T HE AU IV I8, B 2 A5, 4t i £
T B RGPS AR R ARG A
RIAT B ST 5 NF-«B {5 538 B F VMC iy
S FHLERIES T Bas SRR, DU R Ak S mb i 58 5
IR IZIG S

1 NF-xB ESBRAREESERZ

NF-kB & i 5 A G2 A, 4390 /& NF-kB1
(p105/p50) . NF-kB2 ( pl00/p52) . p65 (RELA) . V-
Rel WRIR PN Bz 48 A 5 796 2L 8 [R] U540 B (transcription
factor RelB, RELB ) Fl J5i % 3% A #5 F c-rel ( proto-

oncogene proteins c-rel, c-REL) , H T I ER5F Rel
[A] 5 25 #4488, ( Rel homology domain, RHD) , {7 2 4~
T AT LA 1 [a] 5 8 S U — AR AAZ 4% H b
FEPRIRIR R ARAEEOE O AN, PR NF-kB
R SR 2 R g R
NF-kB R Gl H H p50 5 p65 41%) 5 NF-«B
& H ( 1 -kappa B proteins, | «B) JERIGHE M =
R AEMINANR R AT (248 TNF B EE A
FHNRERMEHNT), [ «B #EBEE 5% ( 1 -kappa B
kinase, I KK) B, B2 1L T «B & 1 I H %
fiff, BT NF-kB p50/p65 — R AR, I LY NF-xB
p50/p65 AT 5 HAWR 5% K 7~ 2H 5 5 M A%
P45 H#Y DNA R Bt 5608 mRNA {2 7R 8 1 B8k
A28 g A% Pl o P NF-B 5 5 A (Nik
related kinase , NIK) , B fb 1 KKa & & 14, 2 1 ¢
NF-kB p100 BFR LI AR K NF-xB p52, ¥ WA i H:
) NF-kB p52/RELB 3R, ARAE o H i3 1Y
Fe AR, WL 1, NF-«B BAT ) Z 1944
W, 25 Z RO iy A SR B LR

2 NF-kB {55 VMC

RAENLE VMC HrA—JEXIT S, B A ) T
TERTE R FIZHSUE S (B3 BE 1Y 4 RE 52 17 ] 408 3 0
I, 3 RGO I RERERS . BUA IESE R W], R4 VMC e
AL R RE 5T 0 LR 45405, T e
SO0 2 0 B VOIS 0 2B I S BURY ) 4 R E
Pt A 4R R 48 22 18] - X VMC 1)
s IEENE . BFFE R, NF-«B 8 #% i) S0
TS VMC /N RO R AE 7 5k 8L L (dilated
cardiomyopathy , DCM ) & L1811 |
2.1 NF-xB {5550 AL4HR 5 1 = e

toll FEZAA (toll-like receptor agonist, TLR) J&—
Tl fe 6 A7 5 74 400 1 1% )@ 4% , TLR3 | TLR7 , TLR8
FITLRO 2T A IR b, & 1A 00 JH 1A 3 B AR AH G 73
F % 3 ( pathogen-associated molecular patterns,
PAMP) 5 & & A & 43 1 15 20 ( danger-associated
molecular patterns, DAMP ) %4> F, CVB3 %1% %) i
ELEE RNA, H A2 72 b 7 A B BUEE RNA
(dsRNA) Hr ] {4 & —Fh #iL 8 PAMP, 7] %% TLR3 4§
PRI TLR3 RERS 8 13 30T 5 viv Z5 M9 3k 1%
1 it #5175 S 14 % -B (interferon-B , TRIF) IR IR 5L
K F 32 K AH I F 6 (TNF receptor-associated factor
6,TRAF6) 4K -1 32 A XU 1 (interleukin-1
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T AEL M NF-«B Gl # B 52 (R85 5 5 0E | KK, B AL 1 «B 3 AR AR, B NF-<B p50/p65 — 2R &
AR BRI TEAR 2 NF-«B s R, NIK B30T , B R 1k | KKa S48 Hf NF-B p100 F#fi% 29 NF-kB p52,
T I P SR, AR H LA
B 1 252 NF-«B {5 53 B (1 Figdraw 227)

Note. In the canonical NF-kB pathway, after ligands bind to receptors, IKK is activated, phosphorylating the IkB protein and
causing its degradation, releasing the NF-kB p50/p65 dimer into the nucleus to regulate target genes. In the non-canonical
NF-kB pathway, NIK is activated, phosphorylating the IKKa complex, degrading NF-kB p100 into NF-kB p52, forming an
active dimer that enters the nucleus to regulate target genes.

Figure 1 Canonical and non-canonical NF-«kB signaling pathways( Drawn by Figdraw)

receptor-associated kinase 1, RAK1) #{iG NF-kB 17
5, DA 165 42 48 4 B DXL 5~ il L RS B o3 Y 3R
IR NSk &E SN T 1(foxO1 protein, FoxO1)
FITLR4 1E VMC /s BoC LA 238 38 0, o ik
FoxO1 A] F+ & TLR4 5 p-NF-kB p65/NF-«kB p65 &
HW &, O LA 22 R BA B (lactate
dehydrogenase, LDH ) | L FR 34 B [W] T. B ( creatine
kinase MB form, CK-MB) 5 %8 i [K T i 28 2K %E
F-o (tumor necrosis factor-or, TNF-a0) . H 4 & 6
(interleukin-6,1L-6) F1 IL-1B AR $&5 , i I 53500
LA 2 P 400 ], A T2 3G i, T ER TLR4
REIHE FoxO1 1Y Bk “ AL fEFR' . W FoxO1
i i TLR4/NF-kB {55, M) VMC #).CJULZR i
P 5 AR T

B85 R 8 H RO PR & A RS 1T ( calcium-
calmodulin-dependent protein kinase type 2,CaMK II )
S TP 22 R/ I B TR A I, |2 23k T 4% A
AP LA 1 K 20 B A 1 vt 2 o A
FH, mes CaMK I T 40 A S5 00 07 388058 A2 15 Y 40

FPET- 2 CaMK I AECE R E#5R3A CaMK T8
WAL FE VMC Zh45 i AR kg 2 1, TR
CaMK I1S AT 2 fift 58 A 452 93 0 /00 UL 48 e 9 12127
2 CO-IP Wil & B, CaMK 11 & i 14 5 toll FEZ KRS
5 B TOLL/ 1 A R-1 32 M A0 56 B 1 (1ol

interleukin 1 receptor domain containing adaptor

protein, TIRAP ) E 3454, #3% T TLR4/NF-xB 5
Sk PN CVB3 WS M RGBS
Hh B EE KT 2 mRNA 4547 1 (insulin-like
growth factor 2 mrna-binding protein 2, IGF2BP2) j&
NC-JRAFER AL (m°A) 181 ( LR A= 9 RNA &1
Bz —) WEEA™, ol g 2 m®A &6 1
CaMK I1 8 mRNA LAMS5% CaMK I & %45 P, £ ] T
B R, B, CaMK I % H A7 29 (40 CaMK
Iy) BEAE VMC BRI A G2
RS 5 kM E T 3 (STAT3
transcription factor, STAT3) J&—Fp 2P & 4 K,
LB W RIE, 25 2 E 5 HIGE I, g
BEREAREER, S 5K HT BEEL
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P % 22 Bk CVB3 Bl STAT3 4 Sk w4
(STAT3cKO) /Iy B SE 56 i 5% S 7S, NF-wB 3 [ AH G
JHEH T (NF-kB p65 , TNF-o IL-17) i % T+, {H
PRI T/ %-10 (interleukin-10, TL-10) 54k 4=
£ K F-B ( superfamily proteins, TGF-B) T &, #£ 7/~
STAT3 3@ ] NF-wB {5538 g AR 2F i 4 3 2
YA VMC RAEBE R0 LA

C1lq/TNF #1589 ( C1q-TNF-related protein-
9,CTRP9) J& T CTRP 8 % i 51 , & — P A i A
T, HERIE 245 /38 (76 P X)) 5 BR B £ (adiponectin ,
APN) BA i IR R, 2 5 008 22 Floos 145 5 9w
PRI S BFgE & B, CTRPO 1E VMC LA A
I H FRIRFEAR, CVB3 SR YL 1) H9c2 20 LA A Hh [ A
EPUEFIACY | b Fik CTRPY AT % CVB3 Jiij
J& HOe2 LML RAE T2 5 21 Ak, 1B [ i ik
ZEaR eI B AUEE (1 (thbsl protein, THBS1) i
WA VR W33 5%, co-TP 1l /€ % 7% CTRP9 5
THBS1 fELEA EAE T, 5 At 995 v 0% 3 5 BIL 61
— 78 B CTRPY 5 i # # THBS1 BH I NF-kB
5 TGF-B1/Smad2/3 g

/N RNA ( microRNAs,, miRNAs ) 42— 2H 45 56 JF
Zifih RNA, AT 82 45 550 mRNA 19 37 JEBHIEIX (3°
UTR) .5’ AE %X (5° UTR) 5 g i X i 47 56 A
SRJE VR, 1 I AE G g2 R, 40 & B AR L T
LAY R R HEEEEMY ) B
Z2H], miRNAs 7£ VMC HA] 3 i3 8 #%8 TLRs/NF-kB
S5 R AEYL R VE M, miRNA-146a ( miR-146a)
FrHTE CVB3 B 1 S A0 LA i b o 25 T, 7E
CVB3 /&Y Hela 48, miR-146a [ TLR3 5
TRAF6, il il NF-«B {5538 i, Wk /D> T 42 % [+ 11
F2ik1) | X B miR-146a i@ i TLR3/NF-«B
Wom R, M oW R ORE R N, R £ B
(lipopolysaccharide , LPS) 55 H9c2 .0 L4 i #5215
BRI miR-16 5 miR-27 FRik ¥ B W R, 1M Lo
miR-16"*" 8 miR-27"*) W]y > 20 g 9 1= I 41 0% 184
B8, WL 36 3E 2 7% miR-16 5 miR-27 ¥ 7] #I4] NF-
kB {55 A 5C 2 (p-NF-kB p65/NF-kB p65 5
[ kBa/p- I kBa) ik, F34b, 3 A 43 Hr #0087~
CD40 & miR-16 #EL[H 7 CVB3 &4 H9c2 L AL
A, T 4 miR-217 B miR-543 A] &% 1L-6 , IL-
18 M [ ( malondialdehyde , MDA ) 7K, $#4 /i1 42
AL Wy 57 AL B ( superoxide dismutase, SOD ) ¥ 14,
TargetScan B J) 10 1 U BK A5 B 5 B+ 1

(sirtuinl , SIRT1) A9 3 JE 15 X 5 miR-217 . miR-
543 BYEEG AL TR SIRT1 ] 36 %% miR-217 .
miR-543 T O REGR A YEN] . JF B, CVB3 &y
AMUFEAL T HOC2 ZH MY SIRTI & 15 mRNA &
Ik B AR T B R AL R T IR U AL AR U o (p-
AMP-activated protein kinases o, p-AMPK-a) 7K
p-AMPK-a/ AMPK-a [ LU AEL, & %5 T p-NF-kB p65
JKF-F p-NF-kB p65/ NF-kB p65 [{H, ik ok 25 [F]
FERT [ miR-217 B{ miR-543 (9 F 8 3% %% A I,
miR-217 \miR-543 i iz #[n] SIRT1/ NF-«kB 5 AMPK
F Sl S VMC SR B S AE RN

£ %5 9F % % RNA (long noncoding RNAs,
IncRNAs) 25 T4 &K & I 51550  RAE P 1
LR B AR AR AT R, 24
IncRNAs 7£ VMC H 575 3R 38 | i 5o I 45 R 9 IR
YRR T | E WA AR AL AE R AR M sl 3 VMC 1Y
S JELO0 O XUE 458V s2 G % P, IneGBPY 7E 2 bk
VMC /N B G LA 21 2 8 iR Rk, B
IncGBP9 1J 2% VMC /MO DIRE D N2 R
iE BTCWLAN G A T, 306 NF-«B {5 5 3 AR OC 8
F ( p-NF-kB p65/ NF-kB p65 5 IkBa/p-IkBa) 3
KU T TNF-o  IL-6 F TL-18 (724 )
HED IncGBP9 S AT 0] NF-kB {5538 1% , &40
R P TAER A BECH GRS, CAO
LA AR CVB3 i S i RO Ldn i
IncRNAs HIF1A-AS1 ik B W Fh &5, UUBK IncRNAs
HIF1A-AST J5 0] 2 3 40 f 98 T, 9 2 3 % A
(reactive oxygen species, ROS) A il , I 3% B AR M2 &
7 &, IRl 304 T «Ba B2 AL AT NF-kB 15 1,
1M miR-138 HE Y i 5 T LRVER . Hi bk ml 45,
IncRNAs HIF1A-AS1 #B[i] miR-138 7% NF-«B {55
I INE VMC REER, WA 2,

L5 L FTiR  NF-kB 5 538 7E VMC TPl 5%
HiRR 2R AE i RNA (IncRNAs 5 miRNAs) &

AN T2 5 NF-«B 15518 B985, DK

B ] VMC B F8C UL L P 1) 2R 9 52 oy A
2.2 NF-xB {55 530 A2 B 5 i )2 B2

3k AR O ILEH L P SR S 0 2 VMC JC )R
[ O o NS I (E R R 1R a8V e Lo 1 RS 1
B K A0 B A AR O LA BRI 9 0 I W Al 5 VMC
AR LB 405 0 T i B A X A 56T Dpep2 J2
et & KRS % ( dipeptidase , Dpep) 1% 51, 51
P R MBI A E SN, VMC Bsf £ 323 O JUL A I
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©_respons
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1 7E VMC LRSS T O IL4IAE A TLR3 353 80% TRIF . TRAF6 2 IRAK1 ¥ NF-kB;FoxO1 [ TLR4/NF-kB {55 ; CaMK Il & F454%
4 TIRAP #4i% TLR4/NF-kB i@ % , IGF2BP2 AR M2 m® A 41 CaMK 11 & mRNA LA3E58 CaMK I & F& 2 1 ; STAT3 41l NF-«B il % . i
% TGF-B IL-10 , 40 8 i K218 ; CTRPY i 33 4] THBS1 PHIEF NF-xB 5 TGF-B1/Smad2/3 i i ; miR-146a L[] TLR3 5 TRAF6, i NF-
kB;miR-16 5 miR-27 HJ R[] NF-kB;miR-217 5 miR-543 ¥l § ) SIRT1, # ] NF-«B, #% AMPK MDA ,SOD;STAT3 #ji{fi] NF-kB; NF-

kB fE3# TNF-a \IL-1B IL-6 IL-17 AR 3k 46 5 SN o

B2 LA NF-«B {55 b B0 LA 58 4E S 705 BILf] ( 1 Figdraw 2276
Note. In the pathological state of VMC, within cardiomyocytes, TLR3 activates NF-kB by activating TRIF, TRAF6 and IRAK1. FoxO1 upregulates

the TLR4/NF-kB signal. CaMK Il 3 directly binds to TIRAP to activate the TLR4/NF-kB pathway, and IGF2BP2 can recognize m®A-modified
CaMK I8 mRNA to enhance the stability of CaMK Il 8. STAT3 inhibits the NF-kB pathway, activates TGF-B and IL-10, and inhibits the
inflammatory response. CTRP9 blocks the NF-kB and TGF-B1/Smad2/3 pathways by inhibiting THBS1. miR-146a targets TLR3 and TRAF6 to
inhibit NF-kB. miR-16 and miR-27 can both inhibit NF-kB. miR-217 and miR-543 can both target SIRT1, inhibit NF-kB, and activate AMPK,

MDA and SOD. STAT3 inhibits NF-kB. NF-kB promotes the expression of TNF-a, 1L-1f, IL-6 and IL-17 to promote the inflammatory response.

Figure 2 Molecular mechanism of inflammatory response in cardiomyocytes centered on NF-kB signaling( Drawn by Figdraw)

Aifrh R EFAE T YANG VB R
SeMERR /N BB A AL Dpep2 AT NE CVB3 &L )5
MO WL AE N, IF H, 5 % B 25 AH Lt Dpep2 fift 2%
MBI O LA p-NF-kB p65, I KK, I kB 23
Wl , $27R Dpep2 I JE 1T NF-«B {5538 B il
I 240 2 i SN

JiE CD** T(Th) 4R 736 5 # 7 VMC B9 K
I R o e (I S I e 7 o
( cholinergic anti-inflammatory pathway , CAP) ] Ji #%
RAE N, A7 30034 T #ZVIBE AR (truncal vagotomy,
Vag) W3 5 %] CAP Jngl 5 i J g 27 ik — 25
WL, VMC /N BRUHEA T4 B0 56 i 22 D KT R g
PEF5 Th 404346 (3950 Th1/Th17 408 &5 AR
Th2/Treg #HHL 7 1L ), ARSMSE R T o7 B8 £ B0

ik 5% ( alpha7 nicotinic acetylcholine receptor,

a7nAChR) #5HL 7 MLA R Vag ] £3 21| A [ %
RO PR AL B0 IE RS o | 2K E A ZEBHLIBT ( Vag
¢ MLA) AT 4l VMC qRZE TN Janus 3B 2 (janus
kinase 2, JAK2) il STAT3 ) # & 1k JF 34 58 NF-xB
p65 Ml I kB MBI AL, R F a7nAChR 33 77 Pnu
282987 KbEE R[4 RN, Hirp JAK-STAT 15 %5
TEANRIE 58 4046 3B B8 RUA T b 5 G HEVE D,
NF-«B 555 T A2 1 5 55 40 1% b B 46 M PR 1)
Y R, R GE M2 E T CAP T4 Th 443
FEAERI VMC A B Ses T 2 1R, HEL AL
T JAK2-STAT3 FI i NF-wB i %A ¢,

FEER rh M 20 B T 456 CVB3 g 25 & i, X A&
G2 VMC TGt e 2 B e m B E R, ARin, shik
LA B AL AT ey S8 R S MR A A M A 155 A
(neutrophil extracellular traps , NETs) , Jill .0 JJLZH 21
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PAEFE L 4 & -37 (interleukin-37 protein, IL-
37) 52 IL-1 ST B , PTAE A i e i v i) R AR f
P, AEERREOLT IL-37 TEARNAIRER I, 76 R AR
AT HERE LA IFRRAUE R 7K 15T
IR 1L-37 5 NF-xB #H1 %] ( BAY11-7082) 3 A I
/> NETs (T B, & ff VMC 0] 5 1545 , 7 L IL-
37 0 T NF-kB/ 1 «Bo 2 (AT 1k, X MR 11-37
A LT NF-kB 5 5@ ] NETs B
AUEHER Y], miR-93 EA i il 48 A 5 1 5
DAL R A L3 P 8 AR T O T AR il A N R 4 i
( cardiac microvascular endothelial cells, CMECs) 7E(»
FEEA LA AE P B SCBREVE 2R 1% NF-kB {55 Al 410
il CMECs ¥4 1=, Zr W AU B 85 A 1 ( secreted
phosphoprotein 1, SPP1) f& miR-93 # & X, I+ 3
miR-93 A {7 F& Ik SPP1., il % P9 B2 4 K A 7
(vascular endothelial growth factor, VEGFA) & H &
mRNA ik, [ B 7] T NF-«B 3l #% AH G 1, If
W/ S R T4 el e TR, miR-93 2 B
#[a] SPP1 4] NF-xB {553l ¥, J 4% CMECs R M

PEAEANZDIFRA

Truncal vagotomy

HAE ML
Vagotomy

BiE WA 3,

%5 b NF-«B {5 "5 3 % f£ VMC 4 T B 140
JL I The A P 2 B LA P B 200 D A AR O
RIESNL, PR VMC S B e
2.3 NF-«B 5550 ALAMET

20 B TR — ol AR E /N A YT A e 1
TIVEAMIZET D7 3, 7R S 2 5 JAE KL I T R A%
HEAEH, I VMC DL MEIET- 1 F B BT Z
=T Ay R R XM R KR A
(Caspases ) -1 W 1Y) 2 MRk AR 5 Caspases-4 .5 .11
MR R AR 2 MR A o B4 5 SR /A Y 0 2
TIAH 5C, NOD 32 (R S F &5 M A G 3
( NOD-like receptor pyrin domain-containing protein 3,
NLRP3)J& H Hi fF 52 i 78 70 19 R AE/MAE, WANG
AU URIE  NLRP3 JAE/MAS 5T CVB3 &
VAN A T T AR T I BB AR I VMC /N
MO ILIIER F st O RE

PR R AR T1-37 34950 552 nl 3 3 4 i 46
REAT T 0 7 A A3 S RS S ZE LY 1L-37

L VMC FGBDRZS T, 2K 2T AR AT 45 Th 400346 (341 Th1/Th17 4080 982> Th2/ Treg ML) , B43H NF-kB, 12 HE A AE 20 5 76 Pk
RGN T1L-37 3833 BT NF-«B #01 NETs JE ;7 CMECs 1, miR-93 f i [f] SPP1 il NF-kB, Wi CMECs 28 MEH1F ;76 B W 4 i v,

Dpep2 Al ] NF-xB 55,
3

P NF-kB {55 Hp B AR O WLAR L 9 AE B2 5L (i Figdraw 237l

Note. In the pathological state of VMC, vagotomy can regulate the differentiation of Th cells (increase Th1/Th17 cells and decrease Th2/Treg cells) ,

activate NF-kB, and promote the inflammatory response. In neutrophils, 1L-37 inhibits the formation of NETs by blocking NF-kB. In CMECs, miR-

93 negatively targets SPP1 to inhibit NF-kB and alleviate inflammatory damage of CMECs. In macrophages, Dpep2 can inhibit the NF-kB signal.

Figure 3 Molecular mechanism of inflammatory response in non-cardiomyocytes centered on NF-kB signaling( Drawn by Figdraw)
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Note. In the pathological state of VMC, MGS53 inhibits NF-kB and thereby negatively regulates the NLRP3/Caspase-1/GSDMD pathway,

inhibiting pyroptosis, pyroptosis and inflammatory response can mutually promote each other. Phosphorylation of NF-kB inhibits IRS1, impairs

the insulin signal, and leads to insulin resistance. PETN can promote insulin resistance. NF-kB inhibits the PGC-la/PPARa pathway and

affects energy metabolism. Accumulation of ROS promotes the degradation and activation of Nrf2 from the Nif2/Keap1 complex, thereby inhibiting

the NF-kB signal. NF-kB signal and oxidative stress response can mutually promote each other. NF-kB signal can promote the conversion of pro-

IL-18 and pro-IL-1PB to IL-18 and IL-1B, expanding the inflammatory response.

Figure 4 NF-«B signaling and pyroptosis, energy metabolism, insulin resistance and oxidative stress( Drawn by Figdraw)
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