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Silencing NLRP3 alleviates inflammatory responses in mice with gastric ulcers by inhibiting pyroptosis
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Abstract Objective To explore the regulatory effects of silencing NOD-like receptor family pyrin domain-containing protein 3 (NLRP3)
on pyroptosis and consequently, inflammatory responses in mice with gastric ulcers. Methods Forty adult male C57BL/6] mice were
randomly divided into five groups (n = 8 per group) :control group, intravenous injection of normal saline (0.1 mL/10 g) combined with
oral gavage (the same volume as the model group) ; model group,oral gavage with a mixture of 200 mg/kg aspirin and 0.2 mol/L hydro-
chloric acid+intravenous injection with 0.1 ml/10 g saline; model+siNLRP3 negative control group,oral gavage with 200 mg/kg aspirin
and 0.2 mol/L hydrochloric acid+intravenous injection with 0.1 mg/kg siRNA negative control;model+siNLRP3 group,oral gavage with
200 mg/kg aspirin and 0.2 mol/L hydrochloric acid+intravenous injection with 0.1 mg/kg recombinant plasmid of siNLRP3; and model+
siNLRP3+polyphyllin VI group,oral gavage with 200 mg/kg aspirin and 0.2 mol/L hydrochloric acid+intravenous injection with 0.1
mg/kg recombinant plasmid of siNLRP3 and 10 mg/kg polyphyllin VI. The mice in each group received injections once a week; gastric
mucosa tissue samples were collected for subsequent analysis after 4 weeks. Western blotting was used to detect the cleaved caspase-1/
caspase-1 ratio and the NLRP3, interleukin (IL) -18,1L-18,Gasdermin D (GSDMD), CD86, inducible nitric oxide synthase (iNOS),
CD206,and IL-10 levels in gastric mucosal tissues. ELISA was performed to measure the serum levels of IL-18,1L-6,and tumor necrosis
factor e (TNF-au). Results The mice in the model group showed a more prominent formation of gastric ulcers, higher ulcer index, lower

body weight, higher NLRP3,1L-1B3,1L-18,and GSDMD expression and cleaved caspase-1/caspase-1 ratio in the gasiric mucosa tissue,
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and higher serum levels of IL-13,IL-6,,and TNF-« than those in the control group (all P < 0.05). The mice in the model+siNLRP3 group

showed a more prominent alleviation of gastric ulcer symptoms, lower ulcer index, higher body weight,lower NLRP3,1L-18,1L-18,and

GSDMD expression and cleaved caspase-1/caspase-1 ratio in the gastric mucosa tissue, and lower serum levels of IL-1B,1L-6,and TNF-o

than those in the model+siNLRP3 negative control group (all P < 0.05). The mice in the model+siNLRP3+polyphyllin VI group showed a

higher ulcer index, lower body weight,and higher NLRP3,IL-1B,11.-18,and GSDMD expression and cleaved caspase-1/caspase-1 ratio

than those in the model+siNLRP3 group (all P < 0.05). Conclusion  Silencing NLRP3 markedly suppresses inflammatory responses and

ameliorates disease symptoms in mice with gastric ulcers through the inhibition of pyroptosis, highlighting its potential therapeutic value

for gastric ulcers.

Keywords NOD-like receptor family pyrin domain-containing protein 3; gastric ulcer; proptosis; inflammatory response

B 59— DL AL TE B , R E S
FHIES R AR, AT S MBI AR R4 H AT
FEAEZ RGBT J7 1, W24 i ) oA R R Zb
RRLR ) A5 (H = £ EL A L (435 7
A B BUGIIATTRCRRAED Ak KA
WRZGY) ] e SR 524k S BB & A
[ASEA - MIOMEEIE WRaw ik 1y S TRl K
i SRR E 597 , IR SRR R T 2
L0 ) S 5 Y S E S I AN R
FPI  IE AT REfE B A G s R TS .

NODFEZ 1A FK W 4514 5 2 113 (NOD-like recep-
tor family pyrin domain-containing protein 3, NLRP3)
JEARRE /IR (1 T B2 LR 43, BE 8 SR 2 A
ST AT A0 B T, R A 8 R R 4R
BT e — AR AR AE TR X, HARRAE S 5
NLRP3AAE/MAFE D KA 1 (caspase-1), 33
F 240 A 2 (interleukin, IL) —1BAITL-18%5 42 4 P4 41
B R P RS O BIF ST W, NLRP3 & HiA 5 10 4
FETTE 2R SE B h R O VE L, Ingh koks i
BE AL PR 1 Bt i 4 Y BRI, 56 TNLRP3
FNZILAET7E B 5007 P BARNE FHAIL v AT 2

ARFFEIRSHIUERNLRP3X 8 #5977 /8 B i S
AR PR I B AL, & FE IR 1 5t 7 A bl
il A8 LA, O SR A A T B RS B A S
%,

1 #R57F=%

1.1 SEse s A

40 AR EE20~25 g AECSTBLGIHENE /N U [ 357
g R R 2R LR S T N BRTEARE RS T
T 3%, IR I AE (22 +2) °C, MRHE E50%~60% ,
Y /SIS FE 4] R 12 h/12 he /N BUE R R AROK

ATIFFEARAT TR B Sh 18 B2 B2 2t (1R B AR L5
202311421) .

NLRP3 IL-1B.IL-18 .cleaved caspase-1 ,caspase-1 .
Gasdermin D (GSDMD).CD86,CD206 . i75 3/l — 481k
A& (inducible nitric oxide synthase,iNOS) . IL-10
—30 N B [ YE Fabeam 2 ] 5 B &) DK FIER R
) B 3 [ESigmaZs 7] ; B2 T F flpolyphyllin VI H
% EIMCEZ @5 1L-18  IL-6 . i 28 3 [H Fro (tumor
necrosis factor o, TNF-ov) i G0 2 0 ff 328 56 (enzyme-
linked immunosorbent assay, ELISA) 1071 & 1 H 32 [
R&D Systems”y ] ; ECL 5235 A € [ Thermo
Fisher Scientific/A 7] ; IPAZEA# IR . BCA R [k B2
R &40 B ¢ [E Sigma-Aldrich A 1
1.2 Bt/ MRS F T4

Wt/ N ERBERIL A3 A 6 BEZH TR ZH A8 +siNLRP3
X B ZH B +siNLRP3ZH FIAS A +siNLRP3+poly-
phyllin VIZH, A£2H8 H % B ZH A= #iER /K (0.1 mL/10 g)
R SRR G AR R K (R AY 2 W] SRR
B o B 2 25 7200 mg/kgBil & VT ARFN0.2 mol/LER iR
TR A ROUE ), 22T T B /N LR R e ke o
0.1 mL/10 g BRER 7K o B A+ siNLRP3BF 4 X 18 20 25
200 mg/kehi] 7] PT Ak F110.2 mol/LEE & 1Y 1R A5 1 T
B, # bk 550.1 mg/kg/ T HERNA (siRNA) BH M XF
PR B 25 5 R A R w67 551-NC-001)
H 7 +siNLRP3ZH 45 7200 me/kgli] 7] UC Ak F10.2 mol/L
R AIR G WHE S , 7 MK 550.1 me/kgT #RNLRP3
AsiRNA 2 Bk (I35 B 2B R AG FRA A, 5%
*Fsi-NLRP3-762) o Bi%+siNLRP3+polyphyllin VI £
25 200 mg/kgBl 7] VT AK F10.2 mol/LER BR 1Y TR A
W H S0 mg/kelTTERNLRP3siRNA T 20 J5 k.
(b 35 i 25 B A BR A 7], 5% 45si-NLRP3-762)
F110 mg/kg polyphyllin VI (I 2l B A= YR AT IR 2>



166 -

HREERRESR H55%

A, 40 =98%, $2 5 PPV-202305), 45 fH 1 551K, 4
Sl e BUINER S B RSL SU A T S A

1.3 ik

1.3.1  SEifE sPCREGIN B EZH 2 NLRP3 mRNA
FEIRIKF K %ot B AR IR 20 /N R A B4 PR T
T TN S Mt e 498 i FH TR Lzolif 771 2 BUAE RNA L )
FH R % 553850 £ 3875 eDNA, PCREHISYBR Green
Real-timeis | & #F 17 . 7E 1R Ak £ 58 G 4 19 1%35 i
B i 1 H Uk A A RN A 52 2 M o f FH PrimeSeript
RTIR ) & MR 1 pg RNAG licDNA % FHSYBR
Premix Ex Taq " 1307 & 2E 750 G S PCRAGI , R
272 S A mRNAMA X ik & 5 |9 )5 51 : NLRP3,
iE 1] 5’ -TGGAGGAGCTATTCAAGACCAG-3", [ [f]
5’-GCTCTCCTTGCTTCTGGTACTG-3" ;GAPDH, 1E
] 5°-TGCCATGTAGACCCCTTGAAG-3, 2 [fi] 5°-A
TGGTACATGACAAGGTGCGG-3"

1.3.2  Western blottingkill /] B iR 41 21 NLRP3 |
IL-1B.1L-18 .cleaved caspase-1.caspase-1 ,GSDMD .
CD86.iNOS.CD206 . IL-108E [ 21k : B/ B 5 3l s
HAATHE I 5, HRIPAZRUI (5 PMSF)
P 20, I AE VK 9 F30 min, P 512 000 r/min
B3015 min, OB B IE W A IBCARE U 5E 4 H ik
B, Fi BB £L30 pefl 11 5t 1 7SDS-PAGEH K , Fifi
JE e I ZEPVDFIE . 43 5 FHNLRP3 (1 1 .000),IL-18
(1 : 500).IL-18 (1 : 500).cleaved caspase-1 (1
800) . caspase-1 (1 1 000).GSDMD (1 1 .000),
CD86(1 : 1000).iNOS(1 : 600),.CD206 (1 : 500),
IL-10 (1 : 1000) —Hi4 CHEE L7, X H FHTBST
VERE3U, 10 min/AR GBS FH =41 (1 = 5 000) 2 I 97
A1 h, FXHTBSTERE3YK , 10 min/IK e/, HHECL
R W I IR (8 Pl Tmage JER AR 43 BT 4571 K &
{E.

1.3.3 Bz RO I - /N BRARBEJS S BV B L W
KEYIFFIFRIT, FEff ) s N 15t 97 1 AR
Bk Bt 7 16 BOV AR e QN T - T8z H0or, Btz
SRR mm” N 143, 2~<5 mm> 253, 5~<10 mm* Ky
353, 10~<20 mm>H44%, =20 mm* N 553 1207 A
FESLYG A BB b DAL o3 ATV BOE- Y1
Ve R R R

134 IfLIHIL-18. IL-6 . TNF-o/K A « /)N AL BE 5
O HE R AL, # B30 min5 3 000 r/min 0210 min, 45

AR M3 o AT FHELISAT R &0 A I i 5 HHIL-18 . 1L-6
TNF-aft 7K, #4253 A% Fae B 39 65 196 B 43 3F
17 B AR E S 30K, FHERHR X AE450 nmAb I, LA
Bt h 21545 A i R 1K
14 Geiteeadr

% HGraphPad Prism 7.05% 4 #4721+ 73 Hr o
THE ERER Fix + 387w, 240 8] Hb 55 SR FH ik S7 RE AR
K5 o 22 20 18] L3R LR 3R 22 0 W1, 2 LR
FKHLSD-17%. P<0.05HEFAGIFE L,

2 HR

2.1 AN/ E B EH U NLRP3 mRNAFIER
EESSIN

55X HRZH (1.00 £ 0.07) HeA&, 8 4H (5.04 +0.20)
INELE ZEIEH SR NLRP3 mRNAZS IR 3 (P <
0.05) . 5XFIEZ (1.00 £0.16) HL4E, BEAIZH (3.63 +
0.15) /NEL B B4 4 rPNLR P33R [ 65t hn (P <
0.05) UL,

NLRP3

1 2

1, control group;2, model group.
Bl BHRmNRBREASAHFNLRPIZEARE
Fig.1 Expression of NLRP3 protein in gastric mucosa of mice
with gastric ulcers

2.2 YUERNLRP3YGE B 5197/ U B Bz AE ik

550 B He A, SR ZH /N BRR F sk /D, B9 46
B (P < 0.05) o SHIRIL LR, B +siNLRP3SH
PEXT BRI U B S Btz 48 4025 S B e i 24 8 L
(P>0.05) . 5 +siNLRP3BHPE T HRZH Hds , 17+
sINLRP3ZH/N R IR E RS I, Wtz Eiaak /b (P < 0.05) .
EJ R +siNLRP3ZH LU 55, B 74 +siNLRP3+polyphyllin
VI /N D80, 597 48 B0 i (P < 0.05) . LA
2,
2.3 UUERNLRP3#IH S 5tz /N B A 4 i g

55 xF B2 H e, SR 2] A A+ siNLRP3FA 1
Xt FZHNLRP3 \IL-1B . IL-18 .GSDMDZ& [ ik L) M
cleaved caspase-1/caspase-1 HE YA i & T+ 5 (P < 0.05) 5



S0 REIESESE. DUERNLRP3EIS I HI AN AR TR 1 W N R ST R - 167 -

R R 20 IR B+ siNLR P3P %o BB 2H Fb 45, B A+
siNLRP3ZHNLRP3.IL-1B.1L-18 .GSDMDZE [ £ 35 LA
Jcleaved caspase-1/caspase-1 L {H 7 B i AR (1
P<0.05) . S5HR+siNLRP34H Ho A8, A 5+siNLRP3+

60

#A
3z . #0
2 40
=
£
3
2
v 20
El
2
=
0
> > P Q
RS ,&Qg N
<& &S
& \Q\X' o\ﬁ\
&% & N
S A g
& N
& Q\x"\
ﬁ\\ *@ A
Model+siNLRP3
Control Model ocest

negative control

w &

polyphyllin IZ{NLRP3 . 1L-18 .1L-18 .GSDMD%E H
223k VA Kecleaved caspase-1/caspase-1 A BH i =5
(P<0.05) . WIF3,

2.4 PUBRNLRP3IH] H 507/ AL

2.0

1.0

Ulcer index

0.5

0.0

Model+siNLRP3+

JE 3
Model+siNLRP: polyphyllin VI

A, body weight of mice in each group; B, ulcer indices of mice in each group; C, gross photographs of the gastric mucosa of mice in each group ( x 5). *P <
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Fig.2 The effect of silencing NLRP3 on gastric ulcer in mice
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A, protein expressions in gastric mucosal tissues in each group;B,NLRP3 expression;C,IL-1B expression;D,1L-18 expression; £, the ratio of cleaved

caspase-1/caspase-1;F,GSDMD expression. *P < 0.05 vs. control group;#P < 0.05 vs. model group; AP < 0.05 vs. model+siNLRP3 negative control

group; [JP < 0.05 vs. model+siNLRP3 group. 1, control group;2, model group;3,model+siNLRP3 negative control group;4,model+siNLRP3 group;5,

model+siNLRP3+polyphyllin VI group.
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Fig.3 The effect of silencing NLRP3 on pyroptosis in gastric mucosal tissue of mice with gastric ulcers
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Fig.4 Effect of silencing NLRP3 on the levels of serum IL-1B, IL-6, and TNF-o in mice with gastric ulcer
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A, protein expressions;B,CD86 expression;C,iNOS expression;D,CD206 expression; E,IL-10 expression. *P < 0.05 vs. control group;#P < 0.05

vs. model group; AP < 0.05 vs. model+siNLRP3 negative control group; [JP < 0.05 vs. model+siNLRP3 group. 1,control group;2,model group;3,

model+siNLRP3 negative control group;4, model+siNLRP3 group; 5, model+siNLRP3+polyphyllin VI group.
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Fig.5 Effects of Silencing NLRP3 on expressions of CD86, iNOS, CD206 and IL-10 of mice with gastric ulcer
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