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Abstract: Foodborne pathogen infection is the primary factor causing foodborne diseases,
which seriously endangers human health. Inflammasomes assemble multiprotein complexes by
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recognizing receptors to sense danger signals of invading pathogenic factors, thereby inducing
inflammatory responses, which is an important defense line in the innate immune system. The
NLRP3 inflammasome is an important intracellular inflammatory response platform that senses
the invasion of pathogenic microorganisms and plays a crucial role in the innate immune
response. Foodborne pathogen infection often causes abnormal activation of the NLRP3
inflammasome, which mediates the occurrence and development of a variety of inflammatory
diseases. Therefore, the NLRP3 inflammasome is often taken as the target in the research on
inflammation. In this review, we summarize the activation mechanisms of NLRP3
inflammasome by foodborne pathogens and their metabolites, as well as the mechanisms of
natural products and dietary functional substances in inhibiting NLRP3 inflammasome
activation, aiming to provide new ideas for the treatment of inflammatory diseases and the
development of functional compounds that alleviate the inflammatory response induced by
pathogenic bacteria.

Keywords: foodborne pathogens; NLRP3 inflammasome; activation mechanism; functional

substances; inhibitory mechanism

FLAA T8 1 455 2 TR 1) 5% 1K (pattern-recognition
receptors, PRRs) R Wil (R AR, HUNA RS
1 9 J A AH € 43 F BE 2 (pathogen-associated
molecular patterns, PAMPs) ., #5404 F A

(damage-associated molecular patterns, DAMPs)
Al Fa 25 078 1 72 (homeostasis-altering molecular

processes, HAMPs), #F1fj 5|52 485 52w, PRRs
IR R, Hep O TN NOD £
ZAKFKIE 3 (nucleotide binding oligomerization
domain-like receptors, NLRP3)% JiE /MASE 58
) 2 BEWIH)—Fl . NLRP3 #4E/MAH NLRP3
JRAZ A% LR T A SC B AURE 787 4 25 11 (apoptosis-
associated speck-like protein containing a caspase-
recruitment domain, ASC)FI- 2 iR K 4 &= R
FE -1 (cysteinyl aspartate specific proteinase-1,
caspase- ) N, E—MMEZREAESY, &%
RN B g5 2 50 ) F S ZH R, BT A i A4 Je
Yo B AR AP NLRP3 RAE/IMATE M I 15
SRS, AlPE PAMPs Hil DAMPs 25 2 fili il
B fih A B0E , NLRP3 RAE/IMALL%E 5 8T V)T
15 B Y caspase-1 (pro-caspase-1)8 1Y

EPEE L, HEmY)#E gasdermin D 25 76 2 fitg Ji5E
IR AL, AR 2E AL 2R - 1B (interleukin-1B,
IL-1P)FI A 40 i/ % -18 (interleukin-18, IL-18)%
i 98 R F 1) BRI R e 4o, B a1,
NLRP3 R AE/NMES: 5 15 32565 B 44 8% e 1) B
e e 1 A S R D 1 =y A T e 7
o B A B VT 2 B IR SO A W 5 | S
R LR R A SR, ARREORMEY
755 NLRP3 RAE/IMAPETE (1) 50T HLI & A4

BEM, JF H NLRP3 SEE/MA B2 B 52 5 30 2
5 EMUARIZL R S5 N, A7 S5 2 R HOET,
KU, 7 SR R AR B L 15 5 NLRP3 4E
IINETEE AL, X FHCPT X L BOR A T R
E PR R B V0 SRR AN R AT IR | 4
B R AR B Hh A = FE U AE R TR, Bt
Az 2R A SR I A D T 24 () R 4™ L K
S5l R BT A= 2T BRI B0 P i R 1 R AE
J N ELNRESE A ff el i, R, 250 RR . &
BRI 22 4 A A ) A E 38 B 3% Ak 1 % M ) o 3 A
JEBE V2 B IR BT T SR U SRR AL AN
EFIFAE R WETR. AR, ¥ Mi%x

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



AEREE: BURIE S0 S NLRP3 JRE /A S B IE D REA ot iR HILEEBTF 7E 32t fee 2175

ZE R R F I TP E N NLRP3 ARAE/IMAA ]
FNOP TR Py N 44 Ve 55 R 3R R BE TR T M S
SEPEPDH] NLRP3 A5 /MABE W TIREC 8 12
36, Ly o E A TP AT /IMAR A 4 ke e AR R
Wi NLRP3 SAE/MARIEPES Rk, $#24ix
BER AR P FIRE W) SR 4 NLRP3 RAE/MA,
AT HEHE B A S0 B A 3 1) 20 o o H A A
R E B E X

1 NLRP3 3R JE /MK BTE L%

NLRP3 SAE/MAMIBOG TR LML, &
e a s By, H, #Z%HF-«B (nuclear factor
kappa-B, NF-«B)f5 53 i 76 7 shad e vh & # T
KEMVER . 24 Toll #£3Z{&(Toll-like receptor,
TLR).NLR (NOD1 Fl NOD2)%4 37 {4 fit) Fir {4 a5
Y 4 i PR T 0% NF-«B {55 @ Ig 5, B3
NLRP3. pro-IL-18 Z[AMF SRR, IR
AMAHA S EE (R R BTk, BUEBY B
B ) WO A S AT RIS S, DAMPs Al
PAMPs {04040 ATP, WMFLEER . RNA J§HE
N b AR ) T S5 A 5 8 3 5 5 NLRP3 28
TR EZ e ASC ERALITE i & e,
S NLRP3 S/ IMA ) H 4180 sl i i
Sl H A5 RN R A ZEELUE MBS NLRP3 R
SE/NMEE 1), B AT H e 4B N I
3 AP,

1.1 KiRETWK

B, ATP AT Z 40 AL RS
NLRP3 Rk /A 1 A2 SRl Kb
TR RGeS 0 s R s AL
JEAM T ATP . J& H I8 25 F R IRk 25 i
%t NLRP3 #RAE/MARBEER . H, @
TAA 4 ML PR KR B T B2 NLRP3 S RE/IMAS BT
PSEEALE] . SR, PRMEBIRRRT CLO97 /INor+
HehE NLRP3 AT 2 KO, 1 FLK v SRR

B ASC Z£% . caspase-1 VLA IL-1B b R 8k
ffL A v B AL BT, B KM AN
NLRP3 SAE/ MBS 19— b B2 . KM
WO AT/ MA R BB AT BE 2 F1 NIMA A G
i 7 (NIMA-related kinase 7, NEK7)%& 1A %,
K'4Mfife i NLRP3-NEK7 AHH AR, NEK7 {i¢
YE ASC BEEIE A caspase-1 #iE!Y, FFLA
NEK7 ¥4 2 RiaY7 5 NLRP3 S AE/IMAKE
PRAEE I IR A
1.2 ZRFHHA ROS =4

KA TE G SRR 22 Ry 48 Tl S K A e Al
SNE RN AR A, LR IR AL B R
EFH S BN A SR BOR HLHI T, Z B A
A 2RI f& ROS (mitochondrial ROS, mtROS)
£ Ri/K DNA (mitochondrial DNA, mtDNA)E
BEUEBH AT LU F2 RAE N, 00 NLRP3 RAE/)
PRUTT 1 58 W IR B SO R AT R Y o0
Mz e NLRP3 MRz =k, BRI, %
RERIRTIRE, W% NLRP3 40 /IMARY . Kl
FFEE O157:H7 i1 type 3 secretion system (T3SS)
WEIREORLAAR, Soma H FAL b 85 5 S WIS 1, A
TS NLRP3 4 /IMA 221 fil ] ROS 7 B 571
AL FRAN LS £ 2 AR NLRP3 BiE AR5 1t
A, KRR F W B4 245 IR 5 AT LR 1] 3 B A2 46
ZRORIIAC, 7 NLRP3 J85E/IMA M T & $547t
JAE VS22 Rl O TR AT REZEEL
A0 ROS Y A HiE 7™ A= 38 /2 B NLRP3 A 5E /)N
PRBNE ) TR
1.3 BESAREIR

ik R B ot A 0 e e 3 s 3 R
VoS AL 00 RS A SR 2, 5 AL 2L 1 B
FERL, W0 NLRP3 ARAE/IMARY Bl v i 4 i
Pl 2120 2 PG B TG 231155 NLRP3 A5
AR EN, ALEEAN B #HIF CA-074-Me
REAA AU il B 0 A A BRI 75 R 4T NLRP3 (1934

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



2176 (DG ES ik Microbiol. China
Signal 1 Signal 2
@ &\ .
Toxins Bacteria Al Silica Uric acid i
LPS o K+ ¢ Ca um Silica Uric acid crysta
s [ | A
TLRY\ // TNFRgg NLRWJ .
l K* efflux Ca* influx
Lysosome damage
NF-kB
,f O Og¢g
- \\\ NLRP3 inflammasome pow 00 ¢
/£ \ ®
YO000000000, / & NLRP3 /Cathepsms
\ Transcription — ASC
B . Caspase-1 : :
\ mtR(-z’S Mitochondria damage
+
l -+
Caspase-1 p20 L0
. e mtDNA
@ VR
NLRP3 () (] , O —_—
b v Pro-IL-1pB IL-1p
Pro-IL-1B O S
Pro-1L-18 IL-18
[ ]
Gasdermin D N-terminal
IL-1p &
& g IL-18

1 NLRP3 ZEMIRESHIERE NLRP3 RAE/MARIE R L 2 fE S0 FAS: {5 18
WAy T AN RE ZAE SN IR LR -, G B0E NF-«B {55 i %, F i NLRP3 #l pro-IL-1p (3£
By E5 2 E NMERER . WL, A RERURIR #1455 )R T DAMPs #1 PAMPs (RIS, il 515E
AN KON . Ca® WY TR AT AR5 475 5 1o B 5 300 NLRP3 AE/IMAR (1 21 %

Figure 1 A two-signal model for NLRP3 inflammasome activation. Activation of the NLRP3 inflammasome
requires two signals: Signal 1 is provided by microbial molecules such as LPS or endogenous cytokines and
leads to the upregulation of NLRP3 and pro-IL-1p through the activation of the NF-kB pathway; Signal 2 is the

irritant of DAMPs and PAMPs, such as bacterial toxins, alum, silica and uric acid crystal, causing K efflux,
Ca”" influx and organelle damage, leading to assembly of NLRP3 inflammasome.
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*1 BEMEBUREME NLRP3 &KAE/MK

Table 1 Foodborne pathogens activate the NLRP3 inflammasome
IR PEBOR I AU s AL 275 3k
Foodborne pathogens and metabolites Activation mechanism Reference
GEOHERE  RAMER AB K5hi [27]
Staphylococcus Leukocidin A/B K" efflux
aureus SO EERE R K'9Mjit . ASC ZEE AL [28-30]
Staphylococcus aureus K" efflux, ASC oligomerization
oI IR 454 ADAMIO0 JELEIK, KA. ROS 4=, [31-34]
a-hemolysin ASC R4k
Bind ADAM10 to form heptamers, K* efflux, ROS
production, ASC oligomerization
HEREGEE A 3 NLRP3 S5 /IMALL 73 3 F &k [35]
Staphylococcal Enterotoxin A Up-regulation of NLRP3 inflammasome protein
expression
PV R E AR K41 [26]
Panton-valentine leukocidin K" efflux
TR I T Bl KM [36]
Clostridium B1 toxin K" efflux
perfringens WILE O K*4hiz [37]
Perfringolysin O K" efflux
WEREZE AT IR # I % BL KM [38]
Bacillus cereus Hemolysin BL K" efflux
B MM AR K4 [39]
Non-hemolytic enterotoxin K" efflux
AR ZFFUAF IR H2 Ak ROS 74, Ca® . WEBIARER , AIZVENRE  [40]
Bacillus cereus H2 strain Bk
ROS production, Ca*" influx, lysosomal disruption,
cathepsin release
RN FI FITHE LS O NE-xB. MAPK fif BllBiF 1L, ROS F2k, ASC  [41-43]
A Listeriolysin O 8214
Listeria NF-kB, MAPK signaling pathway activation, ROS
monocytogenes production, ASC oligomerization
PN 7L Kkt 0157:H7 ROS /"4 [21]
Escherichia coli Escherichia coli O157:H7 ROS production
KIGFFE 0104:H4, ROS /£ [44]
Escherichia coli O104:H4 ROS production
CNF1 # % W Pak1 BERRIL NLRP3 1) Thr 659 {17 i [45]
CNF1 toxin The kinase Pak1 phosphorylates the Thr 659 site of
NLRP3
% s Pk K I A & AL W R G [46]

Enteropathogenic Escherichia coli

Type 3 secretion system
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PRBEE AR KM AT BB I B AR B IR 1 L i
{55128 4 g 433 (extracellular vesicles, EV)
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Py T E A AP, i A BUILA IR
HE SR L 2 2 v A R DA T R TR Rk, R R
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¥ PPRIEERTE Bl BRI C RIS IE R A

75 P R A A8 B B g R, A
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PO BRI, EAR IR Bl
EET RAW264.7 I THP-1 25 5 W20 i i 5o 4
#i caspase-1 FLHLANIAET IR 215 T B 4N Y
FAETPY o R E A BRI R R
R e R R IR R LA S RE
(1 f 2w S R0 e LR R 7 R JE R
/DRI R, AMUE o-FER, A
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W25 T LRSI B2k, i H ki
T PFO A M USRFEAR 6 T NLRP3, TEARSMSL
B e T PFO A2 o-FE 2 7E B RN
filt % T NLRP3 HAE/MA B #IER".
2.1.3 EEHFATE

S A ZF 00T TR SRR T 75 3 A 2 AR R R
N, EEYHRENEEERPY ) EH WA —
FH e SIHAFH, 2 FRILEE R IR BL
(hemolysin BL, HBL) Ml JE ¥ il ¥ I # %
(non-hemolytic enterotoxin, NHE)J iy # %%, HBL
1 NHE # 2 3 NS 2 iR, $
— B LIRS I AN BETE NLRP3 42AE/]N
i, JA 3 NEE RIS AE7EIE H 3 AW IEER DAL
PE SRR AU 2 A0 B b 20 T )ALl , 24T
75 KAMR , A BB 5 NLRP3 RAE /MBS,
SN AET-PS, Rk, A IR S0W B A 2
P MLER A g At L0 2/ IMA B HARBILL,
g R AT B X b A0 ) B0 TR | RS g AR s v 4k
HERF =R . A, BEREZFARAT BT bR H2 2 M
PR TRE VR SR A BRI B b 0 B S E B Y 1
PR LA B B | BB IS 2 AP R R Al i At
T2 R IEFRESAE ZE AT TR R Ak H2 E 3 B w2
N INK 15538 B IR b KT, H2 TR GL
BEE LN ROS AR, Ca® A It A il R 1 54
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F AR AR, UEITZS S NLRP3 RAE
IMEEAE .
2.1.4 BIIMARIEE THERE

LA 2 U 8 A A R FC T R R LR 2k
B 5% . R I G FEE 46 S, 2 — i DL
AR SR 00 AL B B AR R A I B
O (listeriolysin O, LLO)J2&: = Ui &2, nIHH)
PR A DB W A b 30 28] i T R b, R S AR
FE 5 S 1B R AL T 2 2 G H B
FHMOU PR I R R PTG W 4 L v 14 22
FhAAE/MA, 4335 NLRP3 . AIM2 F1 NLRC4!**%
BRI AS WA R BV2 /N JT A0 e R e
NF-kB. MAPK {5 5 416 1k, 51 Kt ROS
ORI, 0% NLRP3 4 /MALY gE— 215
FW, LLO 8 E7EAS NLRP3 RAE/IMATE L
EOCHAE, HA s rb i or & BR ik AL LLO
T223 i 5NE /MR LTS 0 G HE 7 5, LLO
T223 {2k ASC ) Y144 S LRy LML, o
Mi%sF ASC ER AL, #id Syk {55 7{% NLRP3
RAE/IMAI T B A 20 W PR R A4
AR, IR 5 SORE A DG A Rk R, R
W3 INK %4242 #F NEK7 FI NLRP3 2 [i] i AH H.
YEFH, 5 NLRP3 RAE/IMA 5,
22 E=ZRKAME

KIAHFE O157:H7 FIRMAFF A O104:H4
LA i ROS, 15 545 32 NLRP3
ORE/IMATEIE P, Sk A SO TR R B A 40
FEPEIRFEIN F--1 (cytotoxic necrotizing factor-1,
CNF1)/&—FP# 1] Rho-GTP B %, CNFI1 i@
i p21 AL 1 #1 2 (Pak1/2)4) 5 NLRP3 484
NS , 4 Pak 1 {ff NLRP3 () Thr 659 i 55
BEmR A, #E il % NLRP3 485/ MAREGE, M
H NLRP3 ¥£ Thr 659 i i (08 iR fk i 72 &
NLRP3-NEK7 HEAEFAFTLTT R RS, 1bah,
I B9 4 KW AT T (enteropathogenic  Escherichia
coli, EPEC){{KH#i T3SS ()5 ZCAE N A% i L R IR

1 B M AT THP-1 4 S 30 NLRP3 4%E /)N
VIS 2 A T A 8 i i TR T B e

3 YREAISAFREERF TN
NLRP3 3% JE /MK By 31 ) 1

PUAE 2R AT 40 O B A B AR,
G2 g R B i LA RE SO, ABHTA R 7 A T
2y PE RN 2R 20 o TR Bk DR Y D RE R i IE
B ] DR AT R AR 22 T 3800 G AR 4 5 | RS Y 5 e
KR IR W EFILERKE 7 RS
(epigallocatechin gallate, EGCG)1] 4545 41l 1 21 iy
FECRN TR S5 JZ , U0 4 v €2 2 BR A FH R A
e T B2 B VR 2 A W T LAY
M AT SR W0 . WSS R AR, Xk
KR H W T AT AR 2R Bl R] 35 7 20 T 2k
Yo7 55 A= TR R BRI T 26k IR TR S AR W TR
i A A M AR IE pH, R
MBSO T R E S AR, bt AR E R
PR3 T LA B8 S8 RE/IMARIFS T B8 JEAE S
FEATTRE ARG £ RAR 7 W 1) A B S A R R T RE 1
A& Py o UAE YD1 A9 NLRP3 SAE/IMA
S BIALEI(E 2).
3.1 #EeRBAEHKEFFH NLRP3
RIENEHCE

Al N O B IR R, A T
S, B R IIAREI ] NLRP3 4EAE/MAL
SR RRIN R ROS 77 4E, Jald 4 ¥ ) 4
BRI SR M FLIR R, V2098 R WG T K Ak
WA TLR4/NF-xB {5530 BRIl % 2 5 [
I, 7£ NLRP3 JEAE/MASHTE B3 sl Bk #4585
YER, I, #lOGER Al Rl i NF-«xB {551
FEAN ] NLRP3 JRE/IMALH 538 (10235, I
B O AT PRI BB R RAE S, 5
SR AT ] NLRP3 JAE/IMALL 4> 86 11
BHBOERHF B2 MHOCHF 2 (nuclear factor
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&2 BERERSFARAFYXT NLRP3 KE/ AFBIHNHEIHHI
Table 2 Inhibition mechanism of NLRP3 inflammasome by food compounds and natural products
EIRMEEORTE  ThREY L E =P
Foodborne Functional substances Inhibitory mechanism Reference
pathogens
SEOMARRE 9, RHREY . AR I ROS AR I NLRP3 4102 [69-73]
Staphylococcus ~ Selenium, mulberry leaf extract, Inhibit ROS, inhibit NLRP3 component proteins
aureus resveratrol
AN A NLRP3 410811 . #5490 Hla B % [74]
Honokiol I 2 A R
Inhibit NLRP3 component proteins, inhibit Hla toxin hemolysis
and self-assembly of membrane channels
REETILEREETIREE  #0H ROS B, ASC SEZALAI NLRP3-ASC 454l [32]
Epigallocatechin gallate 14t Hla T8 M & Hla TR E B b 72
Inhibit ROS, ASC oligomerization and NLRP3-ASC binding
Inhibit Hla toxin hemolysis and Hla toxin oligomerization
KIGHF LA I GR-1 HETRARIIR AW . Pl ROS j74E . TE NLRP3 Fil ASC  [75-77]
Escherichia coli Lactobacillus rhamnosus GR-1  HHEIA
Enhance mitophagy, inhibit ROS, downregulate NLRP3 and
ASC
TR "N JH NLRP3 1 caspase-1 2 [ ik [78]
Clostridium butyricum Downregulate NLRP3 and caspase-1
A RFLAFIE L531 PERELHNL A WE . ] NF-«B {5 5 [79]
Lactobacillus johnsonii L531 Promote autophagy and inhibit NF-xB signaling pathway
EE TSI CNE /Y ZEY (E2 AR ROS /K-, $R e ZobiiA i HifL, [61,80]
Resveratrol, Dendrobium 1 NF-«xB {5 51 %
officinale polysaccharides Reduce ROS, increase the mitochondrial membrane potential,
inhibit NF-xB signaling pathway
LIRS R ) PG Nrf2 {5558 [81]
Raspberry extract Activate the Nrf2 signaling pathway
tit R R TRAPLRLIR . B ROS . M5 A 1 [21]
Quercetin Protect mitochondria, scavenge ROS, enhance autophagy
BIWAIRE RS i NLRP3 S8 /IMALH J3 8 ARG | [82-83]
Listeria Cryptotanshinone i MAPK 15 5@ . 0 K'AMA A ASC Rk
monocytogenes Inhibit the NLRP3 inflammasome component proteins, Inhibit
MAPK signaling pathway, inhibit K* efflux and ASC
oligomerization
MR MR M MAPK {5538 8% . I35 NLRP3, caspase-1 FE[A£IL [84]
Pseudomonas Quercetin Inhibit MAPK signaling pathway, NLRP3, caspase-1 protein
aeruginosa SEH R IR TR ##H MAPK . NF-xB {5538 % [85]
Benzyl isothiocyanate Inhibit MAPK, NF-kB signaling pathway
IR T A JREATAEY) FH T NF-xB {55 51 % [86]
Helicobacter Chalcone derivatives Inhibit NF-kB signaling pathway
pylori PR AL ZBRHRR P NF-«B {5 538 [87-88]
Withaferin A, valerian acid Inhibit NF-kB signaling pathway
HRAESE Bk il NLRP3 Fl caspase-1 f#ik, F#{IK ROS j7/E [89]
Callicarpa nudiflora Inhibit NLRP3 and caspase-1, inhibit ROS
AR T B ORI, FRAIE ROS 774 [90]

Patchouli alcohol

B MR R
Sulforaphane

Stabilize mitochondrial membrane potential and reduce ROS
FEARAAE S R IL, Ti§ER ROS
Reduce inflammatory protein and scavenge ROS

[91]
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erythroid 2-related factor 2, Nrf2)fiE k155
M, R AT AR ERE AT RARERT, 2
i, FIZEPTEE . FMRFNS . EGCG %5 RKZH
Wit DA B, R BRI E (2 N R 22L&,
TR 2RO 1A ) 147 S A R 4 A 2 TR R UK
Yei R th i NLRP3 . ASC Hl caspase-1 fZE 13
TRIKF, SR 9 i R 7 B R i 272 i L
EGCG #-HiA /0 T Hla 55N ROS HIRE
A ASC BESRIERL, k55 T NLRP3 1 ASC
HIZE4 , BETTM ] T NLRP3 48 /IMA A5 B2,
AL, EGCG S5HAEF RSP T Hla 1™ 4
RO L5 PR, RUEANG FHAT T Hla 414t
FORGE I, HAHE Hla FERMALE, m
EGCG 5 Hla 454 1L T Hla L RMEAER A 4%
UL AN
3.2 S KBFEIFESH NLRP3 RIEN
REOE
321 #HmE®

#a A o A BRI GR-1 v B35 R
B L NLRP3 Fl ASC 45 [ FRIK K,
HA Gz AT 7, mEoE R GR-1 7T 3 1 4
SRR F IR ROS 774k, IR KT 15
S NLRP3 RAE/AMATE LT, GR-1 7ERIHFF
JERGL LR T K 40 0 NLRP3 Al NLRC4 48
i /MA B | /b IL-IB A IL-18 f= a7, T
PR MR TR U3 o R W B R KA K88 ke
A4 Bz 18 41 it NLRP3 Fil caspase-1 [ 28 ik B AR R
SERORE TS A RFLAFET 1531 i NLRP3
SN /AT T R A FLAR b Rz A L e R
AR B T A B G T . S A, ARILFFA
L531 @330 TLR4/NF-xB/NLRP3 #&hE/IMAAS
S R R FEVD T T IG5 NLRP3 4
E/IMAF T BERT , R R AN A 2k,
PEAh, — B0 2% FG B 4 I B VR B0 7R 4
NEER NG ZPH(LPS), A AT e i F140 i i = 1w

TLR4 ZARZE G o G MRS G2 &
UM, B4TE caspase-11, B8 K4, [H]
PG NLRP3 S/ MAP, (HE {1 1 s HLA
T Z2 50 25 AL A SRR AT g 2 e R 40 nT DL
TR AR R X X 43 B0 TR AN I O T
322 ZES5%HE

M2 AT BRI K 3R A i 0104:H4 [
SR MM N ROS MIACETH &, $& i ZebL A s
HLAL, 3] NLRP3 2K [ F0 IL-16 #3 ik k e
B A LR T SOR T KA A S E
WEAMAE T, BEFFICT ROS =4, Hidl T
NLRP3 RAE/IMERIEEDY . KIHFF# 0157:H7
JER YR IR 20 P9 SR AT BE , D55 4 1 s ok
ZPGAAAT ROS AR R, Wiz R b3
Wi 7 i —ad #2, JEMHpH NLRP3 48AE/MA
AOPTE Y 2T R LU 8 2 S Nref2 B4R
A5 538 B3 ) NLRP3 48 /IMATE AL, e
Hil T KIBFFE O157:H7 M- Fry54E Ry ™, B
S R /AT (1 LA R A e TR
— AT FIRE . NLRP3 4858/ IMAG: T 2255
SR A S B A R 2 A, S 1 LR (A5 A
T A1 ) T 9 2 24 2o R R R T B KA 5 1Y
T A A, 3K S 1) 2 BN 28 s A SR
2B RIEBIGIAIT o LTI, i R BRI
k1 ROS A R BRI AT LRI NLRP3 2 JE/MA
VB0 SORE SO, {H 75 B T R A /MA
AR BB AG FE i — A A
3.3 SHXTERIEFHRIEIF S NLRP3 &
FE NMABE

PSR —Fh RARER AL S, AP
AN A P A PPN SN T
1] NF-«B {5 53l I R EPTRVER . 72 2=
FF TR G 4 I R, BROPE S i AR B IR Y
NLRP3 #AE/IMA L 5325 1 YR 15 F MAPK {55
WRTELL, Tl LLO FRSIEA K 4N
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ASC WYSERALIFE, 70 BRI A0k o Y g e v
RIEVRERS, 848 MR £V RIS EE
RERHINT Ca®*fi5 516 SRR ROS W74, 4F
SEPEIDH NLRP3 4 i /MA G 34075 4
3.4 SR BREMEIFFN NLRP3 &
FE MAEUE

] 2o A P D T BT S0 24 L 71 2 9 i 225 B
RINAELLAAETIRE, BT KAME, #FmEE
NLRP3 #HE/MAPT it iz 2 g il MAPK
{5510 8 55 NLRP3 | caspase-1 £ &£ ik /K F,
AT 2L F 0] o I P B 5 | A P B TL-1 B A
Y, I, SRR R IR E AT A
BhgEsR T, 1 H A PR KRR, e
i MAPK . NF-xB #1 NLRP3 RIE/MAE(E 518
%, U AR SR M T LPS Al ATP 553 1 TL-1B
=
3.5 SHyTEITIEFEIS S A NLRP3 RIE
N EE

A AT TR R R B O ) R I A AR
FHIFIEH A (cytotoxin associated gene A, CagA)
25 40 Bl 5 % A (vacuolating cytotoxin A,
VacA)Je HAT T BRAT AR YL 1 LB 28 1 K5,
A 3 A 2R AR S RE A, 5 A R &
ROS, #iE NLRP3 4/ IMALY 2 IR 24 ik
FKmBA R AYI L, HAYUR . PR . brEibss
ZRAEYITETEST . A REAATAE YT NF-«B {5
S, S TR TR 0 NLRP3 ASE/)
IRIGEE™, I HH A /RE B B #UE A B
5 NEK7 #1454, T4 NLRP3 5 NEK7 HJAH
HAEFIF ASC ZERALAAR , M NLRP3 42HE/)N
PRTE AR FE 2 A (withaferin A)J2 AR IR
g B B ESS PR I TR D, FLRE B il i ] S R R
Je BMDC 4 i h i NF-«xB {5 5 i, FEAL
NLRP3 #& [ 1955 5% K 90 IL-1B F1 caspase-1
ARG AL RE T i, AR =i —Fh 2

T 0 U 2 o S TR K e 1 BT T JR L 1 24 i v
ROS FME 4 K1) 7= A= 3545 BH S B ARV T, ok
/Y TLR4/NF-kB/NLRP3 J4E/IMAAE 5 18 54
KEAMZFRE ) AL LR (Callicarpa nudiflora)
R g R 2y, BRI H TR AT RS S
GES-1 4iiJffi ) NLRP3 il caspase-1 [)F 1k, A%
ROS F4& R 4RE K F 1977 4=, 41l NLRP3 44
IMRBBEE™ R R R R e LR LA
F#AIC ROS P2 AE S A4 GES-1 41 552 i | ] W2
W E S LR RS 1. 8 3 X NLRP3 Hl
caspase-1 HE I B M A, |
REAN I T NLRP3 #RAE/MAZ e 720 & Mo
BT T AR AR A — i, LR IE i BRI A A
Fik | BBk ROS. FoE LRI S i W | ] WA 18
A O S AT E =l N A w2
WFSEUE BT RE S T Nrf2 15518 Bk ikl £ b %
RE /MR BTG, BT AR BT AR R
St P S RURR R 2 KR S LA R K BT R
WM {E

25 LRI V2 e S T RE R A N2 AR ) 4
Y BE M £ U5 B0 P53 1) NLRP3 RAE
AMATEAL , He i IR oA A A i SE /IMAR I £
— A shfE S, FrRtEAR . DE s R
0 M) NLRP3 RAE/MA A A% 7, bl
NLRP3 RAE/MAREEE R, HA RS
Wrfa, Bk, TRAT A5 LI Al R 2
W R HRTT 9 PRI BE 5 SEA

4 HZR5RE

1 5 0 PR Rl R 5 R ML T Y
FERLNL, 1B NLRP3 RAE/IMA R T8 06, M
75 7 22 S AEPESIR 1 2% 2, T A B ff g i A
X NLRP3 &S /A (1) 38 076 Fr 5 #L ] 22 ¢ 5
B, AN, B AR YT SR B0 T 5 | i R AE
JWE, NLRP3 - ARAE/IMAS AT A Ay~ (4 7 7
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PR, {H NLRP3 JAE/IMAF)— L8/ N340 il 57 47
TEA W) P ZAR A TR, A0/ o3 T4l ) Y Q128
9 R AE SR EEAC 10%, RORBRA 1 il
PRAEFAUON, PR, SRZHIR Y NLRP3 #ih 57) t
HAT 12 W B R 37 o — e R IR 5 ) K i
BZWENREAS Y AT PATIER | ZatEem, b
RINBEC Y 20l , e 2 EEEURN 5|
A JAE S A AR KIS (B, 2 A 4
NLRP3 SAE/IMA DT 15 1 AR S i, R RE
WA PUA R A BT T B B R Z B4
FATE SRy S B e )2 UK, IF HoOR 245 B AR RSN g
WFFEIE I, R 5 Bk — 25 I R i PR 5 45
o WA, il S5 N T AR RIS
AT DA LR RO R A, S 3 4R R AR %
AR IR NLRP3 S80E/MA 50 2 A 3 e
B o PR, TR T it B R B0 T O RAE /M,
VA B P DI RETE ) S ] S e /MA R L,
P A BT B IR Sh RE W) JBRI R 2% 1 7 T K A
HA AT S0 RAETF-BLo
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