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WE . BH &3 NOD # 2 4% & 3(NLRP-3) #7 4] 7] MCC950 &+ § 82 & 8 F FARE L& a i
(HEECs) R Rk AN E O B K BT AKX 1R, 7k HEECs A HERIEHR, Hmia sy A = s,
BR R4 2 3 k)i 40 Mg % B (LPS) AL 2248 MCC950 FRAL F2+FR R 4L . MCC950 T4k 22+ 2 #3848 . MCC950
FRAL FLA+LPS R 28 \N— L BEF PR 2R (NAC) FRAL 22 +82 R i3 28 NAC FRAL 22+ 2 3 ) gk 28 NAC T4 F+LPS 28
& AMmMIIEE 48 h; FIEUE RINA, JG #4718 55 R OBk B A I A BAC R SRR & Fo K B T35
ARmRNA FERF, R Bhlin A2 2 k)20 fe LPS 4 2220 Nox—4 mRINA AR &L T8 = G5 (P <
0.05) , B8 k) ik 40 | A2 2k k) 820 F= TPS 4L 22 20 Nief—2, HO—1 mRNA A8 %4 & & 3 = & *F B 484% (P <0.05) .
MCC950+8 #3828 MCC950+A2 2 H33 28 MCCO50-+A2 2 #3820 Nox—4 mRINA A8+ £k 5 4 ) 225 gk 40 f=
2k R 2R LPS A3 204K (P <0.05) ,MCC50+E2 gt 20 NAC+E AL MCCO50+A2 25 43k 20 NAC+]= 2 ) igk
20 MCCO950+LPS 4: 2220 NAC+LPS 4 #2 40 Nrf—2 , HO—1 mRINA A8 & 15 8 5 3 &8 k) ik 20 2 2 34028\ LPS
AP0 5 (P <0.05), BRISAE 2 2 )8 2n A= LPS AL B2 40 MCP—1. & e e~ —6(IL—6) 95 358 B -F —a( TNF—
o) mRNA 834 & ik B8 2 & 3t B2 & (P <0.05) , CCO50+BR R 40 NACHBR A5 40 \MCC50+ A2 2k )ik 28 |
NACHZ 2 #3540 MCC950+LPS &AL 32 41 NAC+LPS 432 20 MCP—1.IL—6, TNF—a mRINA AR £ A & o A 42 8
R R 3 R4 LPS A B ABAK(P <0.05), £518 B B -5 HEECs 298 Nox—4 & A fe it AR AR E A 4T
HE K g B F gt B RE  MCC50 A A 2t h) K Hids 69 & 4
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Effects of the NLRP-3 inhibitor MCC950 on oxidative stress and
expressions of antioxidant proteins and inflammatory cytokines in
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Abstract: Objective To explore the effects of the NOD-like receptor protein 3 (NLRP3) inhibitor on

oxidative stress and expressions of antioxidant proteins and inflammatory cytokines in human esophageal epithelial
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cells (HEECs) induced by gastric acid stimulation. Methods HEECs were cultured and divided into the blank
control group, acid group, bile salt group, lipopolysaccharide (LPS) group, MCC950 pretreatment + acid group,
MCC950 pretreatment + bile salt group, MCC950 pretreatment + LPS group, N-acetylcysteine (NAC) pretreatment
+ acid group, NAC pretreatment + bile salt group, and NAC pretreatment + LPS group. Cells were subjected to
various treatment conditions for 48 hours. The total RNA was extracted, and quantitative real-time polymerase chain
reaction was performed to detect the mRNA expression levels of oxidative stress indicators, antioxidant proteins, and
inflammatory cytokines. Results As compared to the blank control group, the relative mRNA expression of Nox-4
was higher (P < 0.05) and that of Nrf-2 and HO-1 was lower (P < 0.05) in the acid group, bile salt group, and LPS
group. The relative mRNA expression of Nox-4 in the MCC950 pretreatment + acid group, MCC950 pretreatment +
bile salt group, and MCC950 pretreatment + LPS group was lower than that in the acid group, bile salt group, and
LPS group, respectively (P < 0.05). The relative mRNA expressions of Nrf-2 and HO-1 in the MCC950 pretreatment
+ acid group, NAC pretreatment + acid group, MCC950 pretreatment + bile salt group, NAC pretreatment + bile salt
group, MCC950 pretreatment + LPS group, and NAC pretreatment + LPS group were higher compared to those in
the acid group, bile salt group, and LPS group, respectively (P < 0.05). The relative mRNA expressions of MCP-1,
interleukin-6 (IL-6), and tumor necrosis factor-a (TNF-a) in the acid group, bile salt group, and LPS group were
higher than those in the blank control group (P < 0.05), while they were lower in the MCC950 pretreatment + acid
group, NAC pretreatment + acid group, MCC950 pretreatment + bile salt group, NAC pretreatment + bile salt group,
MCC950 pretreatment + LPS group, and NAC pretreatment + LPS group compared to those in the acid group, bile
salt group, and LPS group, respectively (P < 0.05). Conclusion Gastric acid induces high expression of Nox-4 and

low expression of antioxidant proteins in HEECs cells, resulting in excessive production of inflammatory cytokines.

4135 %

MCC950 effectively attenuates the inflammation-mediated cellular injury.
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HEEEIEZRESNEYN (ISR HE
IR BT A5 ) 25 1 B | 15 00 A A T DA 55 1
PRAE MR, 3 s i B 2 48 S Ui ik (gastroesophageal
reflux disease, GERD )", 24645 2 B I 7 B B T il
LG 5 A0 Dy BE 32 5 I B Y AR H R P L AR B
55, X A5 B 2 A B B3, T RE X A G B
Sy TR IR

GERD W78 1 & A R S w4 5 e
¥ FEAL N A R R DHR R, BN S
55 R P B AR AR B0 4 47 o AR IR A N N A T
F kB (nuclear factor kappa B, NF—«B) {5 5 1@ 142
PESERE R T-Un 1 48 1941 2 -8 (Interleukin—8, 1L—8 ) A1 i
I8 R8I T — o (tumor necrosis factor—a, TNF-a ) 5% 55%
67 98 AE IO R SE T, B M A 45 1 A W o Y

T B I AL T A AL BT AR AR 2 8 - 1 52 5 )
i 23 B P Jay ¥ S8 AE 2 N, JRAE /IMATE 2 SN T K 5
OB AR AR, R A S A0 0 R B 9 N A
MCC950 & — Fli & £ 4 NLRP3 42 iE /N 30 ikl 551, 5
DL ERTE AR, HA S Rt R AR T, 322008 i
] NOD #£ 32 /& 2 11 3 (NOD-like receptor protein 3,
NLRP-3) A% A A o/ S IR 777 2R P 2 45 i &

gastric acid; human esophageal epithelial cells;

32

oxidative stress; antioxidant protein;

ERIB I R S OLT , B R i e Aok A e o
B RAEW B SCHL AT AR IR BT . DR, A5
U B R 5 T NS B 41 (human esophageal
epithelial cells, HEECs ) % £k i 3 i1 98 E R ¥ 55 2% 35
AR F L F 2R 58 R AE /AR ) 77) MCCOS0 X 41 il
AIFEH

1 #R57EE

SLI6 4 AR 5K 51
HEECs (4% 5 : CP-HO31, ML : 1 x 10° > 41 i1/
T25 855800 W A DS 7 38 A B A BRA 5 IR
Z B (Lipopolysaccharide, LPS) (4% %5 : 14516) | H £k

Bt 5 1 48305) N- £ Wtk -L- 2k B 2 (52 5 .
A9165) K MCC950 Sodium ( £ 5 : HY=12815A) ¥ Ity
| 2¢ [E Sigma 23 A .
1.2 {ESMARREEFRER

HEECs B 3 )5 M T 10 em B 32 1L, FH & 10%

Jife 25 1T L 100 u/mL 75 %5 3 1100 we/mL 5% 2R 1Y =
B DMEM 55 32 W HCTE 37 °C L 5% — S8 A0 35 35 48 vh
Rigd, 24 h J5 B IR, UG A 48 h 40l 1 Ik . £
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45 NLRP=3 4115 MCCO50 %F B BRI 175 5 HEECs ALV . Fr bR 1 M 580 -k i/ T

Y1 i A K3k 80% ~ 90% Bif , AT AL AR, K5 2 ~ 84 41
JELFH T J5 22505
1.3 XS ARTIE

0.25% [ il 74 £ HEECs , 1 200 r/min £5.L> 3 min ,
DL 1% B 4= 1fl 7§ DMEM £ 3% 40 is 25 & & 1.0 x
10°/mL, ¥4 2 mL A T 35 mm 5532 100, 343 9 10 411,
Dz 1 XF MR 4]« 55 5% AN A% 3% Wb 1E 3 15 95 A ik
P AT AT 90 38 5 1% A0 38 201 - 1% 9% L P R o s 9 3
(pH=4) 0.5 mL, | ## 3 K/d, 15 min/¥K , {7 57 48 h;
ORHER R - 55 3% MANA 400 wmol/L IHER IR &4,
38 3 YR/, 15 min/IR , 15 35 48 h; @LPS &b B4 - 1
FEIMANA 10 wL 100 ng/mL %< B it LPS 5% 5 334 48 h;
GMCCO50+FR FIFHLL : K FR MM A 10 pL 7.5 ng/mL ¥
FE /I MCCO50, 5 7 4 h, il AR il ¥ HEECs 4l g 5%
T 48 h; ©MCCOS0+JH = il 4 - 55 3% ML A 10 nL
7.5 ng/mL ¥ FF 1 MCC950, % & 4 h, il A JIH £5 4 3%
HEECs 41l Jifl % & 48 h; @MCC950+LPS 4 : K5 F= Il
JIA 10 wL 7.5 ng/mL ¥ FZ (1) MCC950, i 5 4 h J5 ,
JILA LPS #il % HEECs 41 g % 7 48 h ; @NAC+ R 4
A A T mmol/L HT A AL N— 2 k21 Jok 20 R [N~
Acetyl-L-cysteine (N-Acetyleysteine ), NAC], %5 4 h,
TR Hl % HEECs 41 Jf1 55 75 48 h; @QNAC+AR R il 7%
i A 1 mmol/ NAC, ¥ 5 4 h, fin A JH 5 i 3%
HEECs 41 i35 & 48 h; ONAC+LPS 41 : il A 1 mmol/L
NAC, 5 4 h, in A LPS §il3# HEECs 41 ff2 9% 75 48 h.
TN ARG 55 )5, PBS #hist , 23 A TRIzol 157 &
(36 EZEBR M R BHE A |, 18451 15596-026) , &
O R BB
1.4 FEJRESEERNKENMRNAHEMRIEZE

#3240 HEECs 40 1 28 PBS whi%k 3 5 , 2K JH TRIzol
B B HE AN Y 5 RNA 28 040 16 3 SRS I i
JEE FTve B (A260/A280 LLAE 1.8 ~ 2.0) , i i sk R A
fiif 4% 52 i (reverse transcription polymerase chain
reaction, RT-PCR ) X 57| & (B 5t 145 ME B8 A8 W) B 7
WABRA T, 585 R233-01) UL B 154 1K cDNA . %
FHRAR AR (b 50 A B2 A Y Fast Quant RT i
) & A U — B8 cDNA LK 5 pg B RNA 5 4 plL
4 x gDNA wiper Mix {i¢ &5 , RNase—free ddH,0 #p /& 2
16 wL,42 CHFE 2 min. 1] BRI INA 4 pL
5 x HiSeript II qRT SuperMix II , {221 54K F 50 C
S 15 min(eDNA A 8) .85 CHM#A S s (i 5% & i 2k

6 ), 4 CLE N 10 mine ITfF cDNA F-20 CLRAF
M RNARFR 520 pLIK R & 4 wL cDNA B |
E R 5% 04 pL (10 wmol/L) . 10 pL SYBR
Green Master Mix 0.4 wL 50 x ROX Reference Dye 2 &
48 WL EBE K. VR 95 CHZAEE 10 min, §
BG40 5,95 CAEPE 15 s, 60 °C il K Jf 4 fifi
60 so HI GAPDH YE R N2, S 45 A I Fi HL i F 3
a3 M 4 B T, SR 278 i & H Y ik
A ik & 51T FI W 1.

*1 EMEERT-PCRI|#EZI

FEH 519 F5)(5'-3") KJE/bp
1E[1]: GCCAACGAAGGGGTTAAACA

Nox—4 132
JZ 1] : TCCTAGCCCCAACATCTGGT
1E[ : AGACAAACATTCAAGCCGCT

Nif-2 186
J2 1] : CCCCTCCTACGTATATCCCG
1E[ : TCTTTGAGGAGTTGCAGGAGC

HO-1 184
JZ 1] : AGTGTAAGGACCCATCGGAGAA
IE [ : GCTCATAGCAGCCACCTTCA

MCP-1 219
JZ 7] : TGAACCCACTTCTGCTTGGG
1E[: TCTTCTCCTGGGGGTACTGG

1L-6 241
JZ 7] : TCTTCTCCTGGGGGTACTGG
1E[1: CTGGGCAGGTCTACTTTGGG

TNF-a 272
JZ I : CTGGAGGCCCCAGTTTGAAT
1E[ : TCAAGAAGGTGGTGAAGCAGG

GAPDH 115

J2 1] : TCAAAGGTGGAGGAGTGGGT

1.5 SFitERHE

AR 73 BT R FH SPSS 24.0 G it i ik . iR
DAFEL = bR 22 (x £ 5) Fom , LB 7 229047, itk —
B HL R LSD-t K56, P <0.05 b 2 %A Siit

2 #R

ERRIF X HEECs S/ E N &R RIEHIF M

& #H Nox—4 . Nrf=2 Fl HO-1 mRNA #H %J % ik &
Wi, SN R I 22004, 2 A Gt X (P<
0.05) o 1% H 3% 20 | JE 5 ) 3% 25 N LPS &b 3 20 Nox—4
mRNA A X &3k & 5 45 6 B4 R (P <0.05) , iz
WA L AR ER R B 4 Rn LPS Ab P 4] Nef-2 . HO-1
mRNA FH X% 3R 3K 5 25 1 B IR (P <0.05) o L
F2~4,

2.1
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2.2 MCC950 % NAC Xt HEECs .t/ &L 0.05), WFE2~4,
EQRIZEATIER 2.3 EERIEXT HEECSs & iE A FRIiZHI 22N

£ #H Nox—4 . Nrf-2 Fll HO-1 mRNA i Xf % & &
W, BRI 22081, Z R A Gt X (P<
0.05) . MCC950 + 2 Jl 4 2 . MCCO50+ JJH 5 5l 3 441
MCCO50+ fIH £ %11 1 2H Nox—4 mRNA #H XF 2 345 12 43 3]
TR R A R ER R LPS b BEALAIR (P <0.05) ,
MCCO50+ % il 38 2  NAC+ R il #8241 . MCC950+ IH £
) 42 NACHAH R ) 3 41 . MCCO50+LPS Ab HE 41 |
NAC+LPS &b 1 2 Nrf-2 . HO—1 mRNA A X} & ik & 43
ol A T 0 R 2 L R R R 4 L LPS Ab B A R (P <

£ 20 MCP-1 . 1L—6 F1 TNF—a mRNA #H X} % 35 &
W, G R I 225041, Z R A S EE X (P<
0.05) o R B4 . AH £R SR 38 26 F LPS Ab 3 2H MCP-
1. 1L-6 ., TNF-o mRNA X} 2 1k 5 55 25 (0 B4
(P <0.05) , CCO50+ M2 #il ¥ 2H . NAC+ |2 | 3 4
MCCO50+ IH £ il 38 2 . NAC+JIH £ J 3 2H . MCC950+
LPS kb 3 20 | NAC+LPS 4b P 4 MCP-1,1L-6 . TNF-a
mRNA AH XT3 7k 5t 53 1) 42 1R o) 8 4 AR o B
LPS A BRAAAR (P <0.05), W2~ 4,

*2 TAWMBASEBIHMASMMH NELESRERFIERMRNAENRIZEE (xxs)

21 51 Nox—4 mRNA Nrf—2 mRNA HO-1 mRNA MCP-1 mRNA IL-6 mRNA TNF-a mRNA
25 FXT R 1.00 + 0.00 1.00 + 0.00 1.00 + 0.00 1.00 + 0.00 1.00 + 0.00 1.00 + 0.00
TR I 21 239+0.52 0.27 + 0.08 0.32+0.10 2.95+0.34 3.37+0.30 3.30 £ 0.42
MCC950 + i fili 20 1.58+0.18 1.01 +0.11 1.00 +0.16 1.17+0.19 1.27+0.16 1.22+0.19
NAC+HRHl 4 H 1.41+0.21 1.02+0.22 0.93+0.22 1.08 +0.36 1.10 £ 0.10 1.07 +0.04
FAH 11.625 22.058 14.727 35.549 115.910 65.935
P 0.003 0.000 0.001 0.000 0.000 0.000

£33 FAWBASKBEHENBASUNE HELEANRERFIERMRNABNRIZELE (rxs)
21 51 Nox—4 mRNA Nrf—2 mRNA HO-1 mRNA MCP-1 mRNA IL-6 mRNA TNF-a mRNA
75 FXT R 1.00 + 0.00 1.00 = 0.00 1.00 + 0.00 1.00 + 0.00 1.00 + 0.00 1.00 + 0.00
JIEER b 3.07+0.71 0.32+0.07 0.36 + 0.07 3.01 +0.49 3.21 +0.46 3.09 +0.61
MCCO50+HER il 4H 146 £0.17 0.94 +0.08 0.96 +0.12 1.16 +0.18 122 +0.18 1.06 = 0.09
NAC+IHER Fl #4020 149 +0.18 1.03+0.15 1.11+0.11 1.06 +0.07 1.18 +0.14 1.01+0.14
FAH 17.110 38.786 41.049 40.007 47.174 31.493
PAH 0.001 0.000 0.000 0.000 0.000 0.000

F4 TEAWMBASELPSHEASHN M AENEGMIERTFIERMRNAENRIEZLE (rxs)
21 51 Nox—4 mRNA Nrf—2 mRNA HO-1 mRNA MCP-1 mRNA IL-6 mRNA TNF-a mRNA
25 X R 1.00 = 0.00 1.00 + 0.00 1.00 = 0.00 1.00 = 0.00 1.00 + 0.00 1.00 + 0.00
LPS #b¥ZH 3.51+£0.62 0.41 +0.03 042 +0.15 3.29+0.95 328 +0.21 3.30+0.15
MCC950+LPS 4bFiZH 1.40 £0.20 0.92 +0.16 1.08 +0.14 1.06 +0.16 1.11 +0.10 1.01 +0.09
NAC+LPS Ab3ZH 1.41+0.15 1.13+0.17 1.13+0.13 1.03+0.10 1.03+0.10 1.01+0.14
FAH 34.456 19.464 20.925 16.037 222.499 291.177
PIH 0.000 0.000 0.000 0.001 0.000 0.000
3 iTig I I W A7 401, PR R O 5 | A B A R IS ) RAE L BE S L TR

GERD £ /8 b 15451 47 1) T 22 B A0 2e 2 i 3

5 AT HEAL A5 A2, AR 7 46 1 R B S A4
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4 : NLRP-3 477 MCCO50 % 1 BRI 5 5 HEECs AL i . B4 ek F1 M S 0E R 1Rk i

WF5T 3 B, B T AR 3 18 52 3 AS AN 0 ) B A 2 o]
DT DR £ R R B, E P 1 9 M R R
b KA B DNA B 405 B e ki AR ) R R 4

SR Ab 7 B ) L 0 B T A R A R R Y
P AL B B8 FR B0, AR I 3T DA R AN (E
Wik 48 O | PR R A B AT ) L R S AE IR (IL-18 .
TNF-a 45 ) , X 26 5 E P 7 0F — 25 0 o £ 45 2 I 1Y)
RAE RN o T RAE N X277 0 2 () A AL ik
T B AR, ] £ 4 J B Y. Nox—4 2
B RN — A B AR R A, R
B E M EOR VR, 2 5 A0 I A AR G R AR YT
AALEE . R Nox—4 A1, 28 RL {4 HL 7 1% 336 B Ytk e 1)
ROS (it % B 85 ) S B NS S (Lt ik 5 2 5
Py K= (TR 1 o N S b e el O i E = R
T T I B A2 A R A A R R I A 1A A AR A N
Ui JT i & NADPH A6 B AR 1 ROS 1k & , i — 20 I
IR R R

PEAEA , Nef=2 X B4 B A SR 5 1R T 2%
BNTTER . Nef-2 R —FpEZ AN T, J§ T8
TR R, ELA R A0 A A R ) BB 1 RE
VTR BIFSE 2 B, Nef2 25 110 45 il L 48040 7 38R 0 1
Ry B R BILEN 0B E E A PR R —
KU, Nef-2 £ 76 T 40 M 5 o, 8040 0 05 = A
N0 A% . Nef-2 5904040 N e R 25 6 1 75 S 90
A AGEE QT HO-1 1 AL E G A GPx e 5k . AT
R, HEF 50% & B 5 B i 1A 465 24 fit Naf -2 36
TRIKAF B AR e R, o] R BUR AL E IR
R 3% Bt M 1 AR 5 A 1 AR Ak R . HO-1 2
— PP R PR B T 4D R A A .
FLREAS 8 2L B AR M 2T 3 7 AR IR 3R | — Sk i Ak
BT, 38 A AR AR R R R v R 4 AR
WL WFFE B, HO-1 AR VR -5 e Ak 4
FEROA R AR P ARAE RN AP IR T4 &, HO-1
J& Nrf=2 FUfI— D EEHUA IR . AN %
FAFE, Nef-2 300G BE 05 U5 = HO-1 33k, HF 1 3 ot
Y P AR RE Y AR A R BN, B R IR
iz X LPS 35 G5 2 14 i 4204k 1 448 B8 Nox—4 mRNA
IK7KF, B AT S A6 2R 1 Nif-2 \.HO-1 mRNA 3%
K KAF 5 R 3 4 B i 398 i 98 RE PR 7 35 A% mRNA 3
KK 4R R 8 13 B 3R HEECSs 41 i Stk A ik
S, HE N SR RE RN o

MCCO50 B #5372 H T 1k 5% 4 e /IMATE Z2 Fp
W VR T L 4E B B e M B I I8 iR
JIE T A 38 9 g R J% G P 5 5 4 . MCC950 T A
NLRP3 RAE/MA S , BEAE 5 COPD K A H ¥,
0 COPD A BRUAG fili 28 2453 05, o4 6K i ik 1, 1 i
W20 R 7K B AN RIFSE R BE, MCCO50 3 it 1)
il ROS/NLRP3/1L—13 38 % >k Jai 48 1L 36 v PRz 240 B 1Y)
PR, HETT ] LPS 5 5 1) 4= B S SN, $ v R E
IMLE /N B AR 771 MCC950 AT LA il NLRP3 4 4
AN, 3 B AR AR RE SN I JE 2% AR A% il R
FEIRTT 2R IR 22 J7 il B A IR T 1. MCC950
i NLRP-3 48 /MA 1 G s 3 (1 45 &, B AR OB
B A A DT ] 5 A PR 1 B s MCC950
FE 1% BHL ST NLRP3 4 4 /)M 1) 2 25 RV 2 1 sk 2>
1L~ 13 1Y Jbe 202 B i -1 45 2 A IR 43 W , MCC950
A A5 UL A2 R RE S N R ZH SUI 407 , S s IR T Rt
RS  ARWFFE RIS F R, MCCO50 FT & AL 7
NAC ¥ fig % BH Wr ' 12 510 38075 5 HEECs 20 i 4801k 1
PR & T 1) = 2238, FR R m b AL R i R
ik 5 7R MCCO50 XF 1 g s 5 1 i ALl 2 A
EH

gE LT, H IR R B R S A 15 A
PA: T AR LA 2 ARSI A T B R G R
B4 SR A0 T LD, SR 1T GERD 9 % Ak K R BT
NIRRT A Rk — 5T

P

=

% X B
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Ji A - 55 A SR BT R [D]. A T B R
ZRi, 2023, 10(4): 207-211.

B A VL - R, SESAR - AR T, 38 IR - BTASER#A
WA . JRE R T B B AL 7E GERD 1248 B IS S i3 21
MIFERT]. TR S IO L F 2%, 2018, 5(3): 130-134.
A - RITIMK T, BAT SRR - BROR, 22 58, LD
BN O T ROS P22 76 45 T B 4N AR e B 48 98 & 2B iV
HLHRI[T]. BT 26 a5, 2019, 48(10): 74-79.

BATTIRIOAR BRI, LA AR TT, 78T AR . BIARHRA
WA . TR BURAZ A 55 BRI 3R AE B B8 S I N I v U™ A
B AR RIBE 5% (0], w48 W £ 45 SO L 4k, 2018, 5(4):
179-182.

HUANG S X, CHEN Z, FAN B L, et al. A selective NLRP3

(1]

(2]

(3]

(4]

(5]
inflammasome inhibitor attenuates behavioral deficits and
neuroinflammation in a mouse model of Parkinson's disease[J]. J
Neuroimmunol, 2021, 354: 577543.

[6] K3Kfd - MM, Thai, THfEIE, 55 LR ERIT B B

« 35 .



FpIE AR ek

#

(7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

S A ) B 5 B R[], A T A SO TR, 2023,
10(2): 100-104.
I Jy oA - BRLE, KRR - MBI ), KR, %
MCC950 411 il HEECs 4 Jifg NLRP-3 it/ MATE b S AR T 11
HLHIIESET]. TP A IR S I PR 247, 2025, 32(1): 93-99.
YISIREYILI M, WULAMU W, AILI A, et al. Chronic restraint
stress induces esophageal fibrosis with enhanced oxidative stress
in a murine model[J]. Exp Ther Med, 2019, 18(2): 1375-1383.
BARAS, KA - AT RAIT, Sl AR 2R - BT L, S5 Svba
FIRT O BRI 0P T N BV JRE A R i B AR T Th e
BB R T A%E, 2022, 09(3): 156-160.

SAVIO L E B, LEITE-AGUIAR R, ALVES V §, et al. Purinergic

signaling in the modulation of redox biology[J]. Redox Biol,

2021, 47:102137.

CUI G L, WANG M L, LI X F, et al. Berberine in combination

with evodiamine ameliorates gastroesophageal reflux disease

through TAS2R38/TRPV1-mediated regulation of MAPK/NF-

kB signaling pathways

Phytomedicine, 2024, 135: 156251.

LA - AR AR T, BT I - B O AR, 2 e, A

NADPH %Al -4 ¥ BURRZ e O BRI 80/ FUET 8 PP Y 32

I KAFRI. T EBEIZE, 2020, 22(7): 1000-1004.

RN, A, 255 A% T B2 HIOGIH 7 2 76 SleIR A4 e 4 it

e AL G5 BRI I]. o AR R 2 2 A, 2019, 29(11):

25-30.

KIM S H, SHIN M R, LEE A R, et al. Improvement of

inflammation through antioxidant pathway of gardeniae fructus

and macrophage polarization[J].

50% EtOH extract (GE) from acute reflux esophagitis rats[J].
Biomed Res Int, 2020, 2020: 4826176.

WULAMU W, YISIREYILI M, AILI A, et al. Chronic stress
augments esophageal inflammation, and alters the expression of
transient receptor potential vanilloid 1 and protease-activated

receptor 2 in a murine model[J]. Mol Med Rep, 2019, 19(6):

36

5386-5396.
EVOR, XS, BB, A5 A A X SR L S 2 2l T
FINARE-1 Fk KT R TR AR [0]. o B QR 4 2y
5, 2019, 29(11): 14-18.

XUYbTh, FAEE, LA, 55 BN B2 M5 N2 @i i gn i
BB 1 Claudin-18 R IAI84% N B 2 B HERIR i [J].
A G TR A R PE A, 2024, 36(4): 377-380.

s, BR/NEG, AEAEEE ) 45 MCC950 T 18 NLRP3 28 e/ IMA R 18
P B ZE P T oA 10 B4 5 90 g T Vs A K S 1 5
W], B R 2R 4R, 2023, 33(17): 1-6.
MIAO R F,  HUANG J.  MCC950

lipopolysaccharide-induced systemic inflammation in mice by

[16]

[17]

(18]

[19] improves
relieving pyroptosis in blood neutrophils[J]. Exp Ther Med,
2023, 26(3): 417.

SHEN Y H, YANG H B, WU D 8§, et al. NLRP3 inflammasome

inhibitor MCC950 can reduce the damage of pancreatic and

[20]

intestinal barrier function in mice with acute pancreatitis[J]. Acta
Cir Bras, 2022, 37(7): €370706.

MARIN-AGUILAR F, CASTEJON-VEGA B, ALCOCER-
GOMEZ E, et al. NLRP3 inflammasome inhibition by MCC950
in aged mice improves health via enhanced autophagy and
PPARa activity[J]. J Gerontol A Biol Sci Med Sci, 2020, 75(8):
1457-1464.

(21]

€S )

A5 g ARSI - B, ZE K] - SE3Enk/R
b, KA - AKITHVK Ty, % NLRP-3 #1575 MCC950 % 5 il
#1755 HEECs SURMI . HUAa MLt 1 S AR AE P Fak AR I].
A EER B2, 2025, 35(12): 31-36.

Cite this article as: ABULIKEMU W, MAIMAITIYIMING M,
MAIMAITI Y, et al. Effects of the NLRP-3 inhibitor MCC950 on
oxidative stress and expressions of antioxidant proteins and
inflammatory cytokines in HEECs induced by gastric acid
stimulation[J]. China Journal of Modern Medicine, 2025, 35(12):
31-36.



