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Regulatory mechanism of NLRP3/GSDMD-mediated pyroptosis in gouty arthritis
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Abstract: Objective To explore the regulatory mechanism of NOD-like receptor protein 3 (NLRP3) inflammasome-mediated
pyroptosis in gouty arthritis (GA). Methods GA-related targets were screened through the GeneCards database, and pyroptosis-
related targets were retrieved from the GSEA database. The protein-protein interaction (PPI) network of the intersection genes was
constructed with the STRING platform to predict the mechanism of pyroptosis in GA. Ninety-six SPF male rats were adaptively fed

for one week and then divided into two batches (48 rats each). Each batch was randomly divided into a control group, a model group,
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MCC950 (NLRP3 inhibitor, 2, 4, 8, 10 mg-kg™") groups or LDC7559 [(Gasdermin D (GSDMD) inhibitor, 2, 4, 8, 10 mg-kg™') groups,
with 8 rats in each group. Except for the control group, the other groups were injected with sodium monosulfate (MSU) into the right
hind ankle joint to establish the GA rat model. The content of interleukin-1p (IL-1f) in rat serum and the expression levels of IL-1B
mRNA and protein in joint tissues were used as indicators to screen the optimal doses of the two inhibitors. Another 32 SPF male rats
were randomly divided into a control group, a model group, an MCC950 (8 mg-kg™!) group, and an LDC7559 (4 mg-kg™") group.
Except for the control group, the other groups were also established with the same method as above. The degree of joint swelling in
each group was calculated. The pathological changes of joint tissues were observed by hematoxylin-eosin (HE) staining. The contents
of serum uric acid (SUA), creatinine (SCr), and blood urea nitrogen (BUN) in rats were determined by an automatic biochemical
analyzer. The levels of IL-1B, IL-8, and TNF-a in rat serum were detected by enzyme-linked immunosorbent assay (ELISA). The
mRNA expressions of apoptosis-associated speck-like protein (4SC), Caspase-1, NLRP3, GSDMD, and IL-1§ in rat joint tissues were
detected by real-time fluorescence quantitative PCR (qRT-PCR). The protein expressions of NLRP3, GSDMD, Gasdermin D-N-
terminal (GSDMD-N), IL-1p, pro-IL-1p, Caspase-1, pro-Caspase-1, and ASC in rat joint tissues were detected by Western blotting.
The binding of NLRP3 and GSDMD was verified by co-immunoprecipitation (COIP). The regulatory mechanism of NLRP3/GSDMD-
mediated pyroptosis in GA under the optimal inhibitor dose was clarified. Results Network pharmacological analysis showed that a
total of 352 GA-related targets, 60 pyroptosis-related targets, and 14 intersection genes were screened, and the core targets were closely
related to the NOD-like receptor pathway. The optimal doses of MCC950 and LDC7559 were 8 and 4 mg-kg ™!, respectively. Compared
with the control group, the right hind ankle joint and plantar of the MSU-induced GA model rats showed varying degrees of redness,
swelling, and fever, with severe thickening of the synovium, connective tissue hyperplasia, accompanied by neovascularization and
infiltration of lymphocytes and neutrophils, and necrotic cell debris were visible in the joint cavity. The levels of serum SUA, SCr,
BUN, IL-1p, IL-8 and TNF-a were all significantly increased (P < 0.01), and the expressions of key pyroptosis-related genes and
proteins such as NLRP3, GSDMD, ASC, Caspase-1 and IL-1f in joint tissues were significantly upregulated (P < 0.05, 0.01, 0.001),
suggesting that the NOD-like receptor pathway was activated and pyroptosis was induced during the acute attack of GA. After
intervention with MCC950 or LDC7559, the activation of NLRP3 inflammasome was inhibited, and the expressions of GSDMD, ASC,
Caspase-1 and IL-1f proteins were decreased. Moreover, the expression of NLRP3 protein was also significantly downregulated after
inhibiting GSDMD activation. COIP results confirmed that NLRP3 and GSDMD have a close interaction. Conclusion The
NLRP3/GSDMD pathway can participate in the disease process of GA by regulating GA cell pyroptosis, providing a potential target
for the treatment of GA.
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Table 1 PCR primer sequences

ElkZ) 5IYF (5—~3)

GAPDH F: CACCCACTCCTCCACCTTTG
R: CCACCACCCTGTTGCTGTAG
GSDMD F: GCCAGAAGAAGACGGTCACCATC

R: TTCGCTCGTGGAACGCTTGTG
ASC F: TGGAGTCGTATGGCTTGGAG
R: TGTCCTTCAGTCAGCACACT

NLRP3 F: AGTAGGCTCTCCATCCATT
R: TCTGTCTGTCTGTCTGTCT
Caspase-1 F: TGCTACGCTCCGAATCTA

R: GTTCCACATCTGACTTAGGT
IL-18 F: TCTTTGAAGTTGACGGACCC
R: TGAGTGATACTGCCTGCCTG
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SERIHT AL T, FEE PPT ML, 153 13 4
H1 (B 2D, L FEE R NEIUZ 0, ikt GA
FETRAI AR HEATT 6 AR LEERCA: Caspase-
1. IL-1B. TNF-o. NLRP3. IL-6. IL-18.
3.1.2 GO. KEGG EIEESHT 4 6 MLLHE S
S\ DAVID 6.8 fEZHHEE, L P<<0.05 J9%AF,
RS R] 144 DNEH, HPhAdiE BP) %H
1224, Aifadisyr (CCOO 4 H 114, 7 FIhRE (MF)
ZH 1A, R PAEKN, EEEHERRET 10 % H
221 (E 3). R KEGG Ko $E 8 (o m
ZEEE, DL P<0.05 AT, @ik E LR
47 4, DA fold enrichment fil P {5 NiRFR, &%
count HEA HT 20 AR L K (B 4). AT
FKH, NOD FEZ 48 TR0 2k, S5k
A %R, H5 GA TR AEZEDIME.
3.2 REENMMIFIFIREL AT EFELER
321 FAKRIME IL-1p SEMELSE IL-1B
& GA RAERAERIZ ORI T, 2 NLRP3 %
hE/AMAOE J5 G NIFThRE T, AR FLiE T R
NG 137 7P G e SO 79 ) e A A VR B, 5 R AL
5. SXTHRAMLL, B KR ME IL-1p K
BEFE (P<0.01); METHEAA, MCCI50 4
K LDC7559 AFlF&E (2. 4. 8mgkg ™) A&
IL-1B /KPR I (P<0.05. 0.01. 0.001).
He, MCC950 DL 8 mg-kg™" Il FAE F R B £

GA gupsET:

E1 FEE
Fig. 1 Venn diagram

E2 PPIMLE
Fig.2 PPI network diagram
LDC7559 WILA 4 mg-kg ™" 7 & MR HA .
3.2.2 REAMASIEIFIXT GA B KR ST ]

IL-1B BRI A1 R R A By sem - 25 R LE 6, 55 iR
HARLL, BERYZH KRR OCHTHZIH IL-1B mRNA K&
HAKPFHEZET R (P<0.01. 0.001); A% TR
41, MCC950 41, LDC7559 (2. 4. 8mgkg™) 4k
B0 IL-18 mRNA E3E 1 (P<<0.01.
0.001), MCC950 (4. 8. 10mgkg ™) 4. LDC7559
(2. 4mgkg ) HRRIITHLH IL-1B B HAHNTE
KRB ERT (P<0.05. 0.001). H: MCC950 ZH. LA
8 mg-kg ! FIEANR A, LDC7559 4L 4mg-kg™!
FEABR R, B G825 H, MCC950.
LDC7559 (7 &5 HIERCA 8. 4 mgkg .

3.3 NLRP3/GSDMD 7I'5 GA iESHMET RN
FIIIELE R

3301 KREESCTHMKERNE WK 7 s, i&
BEGE G, B KR A 5 RO SR I KA
[FIFRFERIZI RIS, o DURRLZE K BRI I
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FKOIEB s AT RERYA, 25 30550 25 if 3
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Fig. 9 Effects of inflammatory microsphere preparations on serum biochemical indicators in GA model rats ( X *s, n=8)
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Fig. 10 Effect of inflammatory microsphere preparations on levels of serum inflammatory factors in GA model rats ( X *s,
n=38)

3.3.5 qRT-PCR &A% 4K SRR SS9 Y NLRP3

GSDMD- IL-1f Caspase-1. ASC mRNA 7J<EF Ll
K11 fis, SR b, B R R T g

NLRP3. GSDMD- IL-1B+ Caspase-1. ASC mRNA 7K
TR (P<0.01. 0.001); MHETHRL, &
P L 25 e 2 BRI NLRP3. ASC. Caspase-1-
GSDMD.. IL-1f mRNA Fik/KF (P<0.05. 0.01.
0.001). ZERELH] 2 MIHI AT EA A R
EANHIE -

3.3.6  Western blotting A I %% 2H K R ER O& 5
NLRP3. GSDMD. GSDMD-N, IL-1B. pro-IL-1p.
ASC HHIKFRIE

Caspase-1. pro-Caspase-1

W 12 fios, AT, B30 NLRP3,
ASC . Caspase-1 . pro-Caspase-1 . GSDMD .
GSDMD-N. IL-1B. pro-IL-1p & [ E£IiL/KF B
FHE (P<0.01. 0.001), $RRBEMAFEETR
Ay SEBHMLL, BRI R E A RRE
KT 3 83 AL (P<<0.01. 0.001), HM05
Al g I NLRP3 % /IMA R 2H 2%, 2 1 sk 2D
pro-Caspase-1 (BT V)& AL, 11 28 5 A ORI,
B A RIS ET R AETER .
34 REBEHITUE

Wil 13 FizR, NLRP3 5 GSDMD {7/ &% (1) H.
ERR, R 2 HAMRGES BEEATEH S 5%



FA8EFE 128 2025F 12 A ¥4k £ Drug Evaluation Research  Vol. 48 No. 12 December 2025 + 3547 »

Kk HH H
44 a s 5 HH ] 37
] T
T 3 5 4 =
o T [a I 2
& & 3 g
(O] 24 = =
E I_ ‘f'% ] 1 8  —
o < 177) 14
L $§1-§*$$< =0
0 T 0 T T v T 0 T
o HE *&i LDC7559 MCC950 X B8 LDC7559 MCC950 i ffﬂt LDC7559 Mccgso

®

: w E—
41 T T
N
|
2 _| 2 | _
o o —
AHE B LDC7559 MCC950 AHE B LDC7559 MCCE50

Xl #P<0.01 #p<0.001; SEEEALE: *P<0.05 *P<0.01 *P<0.001,
#P<0.01 *¥P<0.001 vs control group; “P<0.05 “"P<0.01 "P<0.001vs model group.

11 RREMAFIFIFT GA RBEURR X THERARER T mRNA BT (X *5, n=8)
Fig. 11 Effect of inflammatory cell preparation on mRNA of inflammatory factors in joint tissues of GA model rats ( X *s,

IL-15/GAPDH

GSDMD /GAPDH

n=38)
2.5 9 NLRP3 Caspase-1 pro-Caspase-1 ASC
#H
X B LDC7559 MCC950 2.0 P
itz - -
Caspase-1 - — e | 207100 ] Hith [ |
2.0x10¢ = \
ASC -_— e — %{ 1.0
GSDMD e -~ | 53X10% 05 4
NLRP3 D e -~ | 118X10° ]
— FE B LDCMCC X Bi% LDCMCC %I B LDCMCC i £ LDCMCC
pro-Caspase-1 o . Proa— Y T 7559 950 7559 950 7559 950 7559 950
pro-IL-1p G = = | 31x10° "o - IL-1B pro-IL-1B GSDMD GSDMD-N
IL-1B C D e o | 1.7X10° O 15
N .
GSDMD-N C MR e e | 31x100 E
E 1.0 1
Kini
GAPDH | ey sy s | 36 10°
0.5 -

XA LDCMCC R AEIAILDCMCC  XHIRBIALDCMCC I Bi% LDCMCC
7559 950 7559 950 7559 950 7559 950

Hxt4ltbig: #P<<0.01 #p<0.001; SHRALE: *P<0.01 **P<0.001.
#P<0.01 *P<0.001 vs control group; “P<0.01 P <0.001 vs model group.

B 12 SERE/MAFIFIRT GA #8581 KER X752 NLRP3, ASC. Caspase-1, pro-Caspase-1. GSDMD, GSDMD-N, IL-
1B+ pro-IL-1p EAFRIKKFHEM (X £5,n=8)
Fig. 12 Effects of inflammatory microenvironment formulation on protein expression levels of NLRP3, ASC, Caspase-1, pro-
Caspase-1, GSDMD, GSDMD-N, IL-1B, and pro-IL-1p in joint tissues of GA model rats ( X *s, n=8)

IP: GSDMD, IB: NLRP3| — ]1-18><1°5 IP: NLRP3, IB:GSDMDl- - |5.30x104
IP: GSDMD, 1B: GSDMDI —— C— 15-30“04 IP: NLRP3, IB:NLRPSI- — |1-18X105
inpUTHP-1  IP-THP-1  IgG-THP-1 iNpUETHP-1¢ IP-THP-1  IgG-THP-1

& 13 NLRP3/GSDMD % iiE
Fig. 13 NLRP3/GSDMD co-immunoprecipitation



<3548 FEASEF 128 2005128

%35"'%4":5& ER Drug Evaluation Research

Vol. 48 No. 12 December 2025

4 g

WA 2% 2 B A TN 45 S R, GA BT R AR
NOD FEAZ A B 30E , NOD FEAZ 442 — MNIEAE
FEJRE R R IR B 1 0%, R S &
GUAHI JEAR I — R EERZ AR, BN 2355
PAMPs I DAMPs, A AH B 1) 98 hE B2 & B,
NOD FfZ 1418 #E 5 98 /MR ZVIFEOC, T 48R/
A B4 TR A B T 1 AR AR AE ) )5 124, NLRP3
RAE/IMAE H NOD FE3Z AR 5K B 53 NLRP3 . ASC
Caspase-1 AT I E I E A1), K B EUTE 3
) 5 Fh R 248 T80 NLRP3 #OGE/ME, S8UETS
TR 2 PR T il o ARSEGHUEL MSU 55
[f) GA K FRIERIREFT NLRP3/GSDMD 155§l 7 £
TN A GA B 1A e AR DB .

MSU 15K W I GRS 5 7 AT LR
g% Zgumid BRI Z & (PRR) RAIAGRAS
5o NLRP3 #E[ C 4w AR EH T (LRR) 7
WA MSU S5falfs5 5 5 RAEM S B IE, &
e T R4S & R I (NACHT), i 3T ATP
W 1) 3R A 1E FHE 1A 7 (1) NLRP3 35BS,
NLRP3 i H A F 4538 (PYD) 334 ASC A
Caspase-1, HIEL RIS E/NMAER2T, Hp, ASC 1E
4 NLRP3 Z&RE/IMATDEE#E A, AliE R
{E %42 NLRP3 5 Caspase-1 FifK, & REH
WIS T[] Caspase-1 s “5RAA . AFE A ORE/IMA I AL
NiEE [, Caspase-1 44 JGIE 14 1) pro-IL-1B F1 IL-18
AR BT DI A R TL-1B AT TL-18(281,

T R ML, ARSI R NLRP3 48 5E /M
FIHI T MCC950 J £ T-HAT & 2 GSDMD #1171
LDC7559, #t— PR T HAE LS| 45 R Bow: 78
MSU @i 21 GA KA, KB O ik
FE R 238N, T WA AR P E SR A B A
IR, Mm%+ SUA. SCr. BUN J% IL-1B.
IL-18. TNF-a 7K & 2 7t 5y s BROCTT 24 ASC.
Caspase-1. NLRP3. GSDMD. IL-1B. pro-IL-1pB.
pro-Caspase-1 [ FIRIEKFIREE B, Filsh
K7, MSU FIEAT {24 NLRP3 ik PYD 4ith)
W335 ASC Al Caspase-1 A, i& NLRP3 #4E
/N TEALI) Caspase-1 — /5 T pro-IL-1B B Y1 N
R IL-1B, 55— 77 T B Y] GSDMD i H N i 5 2
HET 1R AEMORRAT AL RARE R 7R TR, I &5 3R
TR AT FEOC RORE .

FHFRTTE, S0 Re 2 3 PR s A

KBRS . SRR B0 . BRI AAE R 1
AKFs HAE AU AT e vi@E i # %] ASC 5 pro-
Caspase-1 [f12H2%%, [HWT NLRP3 2 GE/MATE L, M
M) Caspase-1 X IL-1B &% GSDMD K184, #x
AINFFETRAE, X5 Hao SRR 745 B — 5.
AR FIE I, GSDMD il 4B R i) GSDMD .
GSDMD-N. IL-1p. pro-IL-1p FikP&f%4t, NLRP3
(R IETRZ M 1X 5 Wang Z5EBOE HY ) “GSDMD
(P4 AL AT 30E NLRP3” IS5 R AHTT . it — B I0E
THEMEAERR, ASTLE I G P I K
P, NLRP3 5 GSDMD fF7E% V) HAE; HH
NLRP3 FRi& 1] &3 [#{K GSDMD & GSDMD-N [¥]
Fik, MiiNE GSDMD 4520 NLRP3 [R5,
X5 AL g R —3K.

g5 b, AHEFUE AR N SEEESE, NLRP3 4#4E
/MG S GSDMD & [ 3RIE KPRt a3 —
H, #7R GA RN S NLRP3/GSDMD @42 /1
ST EYIMK. T GSDMD [0S ] 520
NLRP3 ik, H O A W45 GSDMD 1%t
A REfRHE LRI R ROS ARpl, HEIMT S 4 IE MA I
PR AT, ARk 506 Bl 58 GSDMD/ROS/NLRP3 15
S, PRI GA TR A REOKE IR
A R

MBFPR HAGEEAHENREEF SR

SE R

[1] Martillo M A, Nazzal L, Crittenden D B. The
crystallization of monosodium urate [J]. Curr Rheumatol
Rep, 2014, 16(2): 400.

[2] Wu X H, Wang C Z, Wang S Q, et al. Anti-hyperuricemia
effects of allopurinol are improved by Smilax riparia, a
traditional Chinese herbal medicine [J]. J Ethnopharmacol,
2015, 162: 362-368.

[3] PuMJ, Yao C J, Liu L M, et al. Traditional Chinese
medicine for gouty arthritis: A protocol for meta-analysis
[J]. Medicine, 2021, 100(3): €23699.

(4] EEEH, RLE, M, 55 ETOHROER T 5N
P S 9PN 0 B L A SRR RIT 7T (0], o R 2
WA E R TIR), 2024, 16(4): 61-67.
Wang G Z, Liu Z J, Sheng C, et al. The correlation between
levels of serum pyroptosis-related inflammatory factors
and pain in gouty arthritis patients [J]. Chin J Front Med
Sci Electron Version, 2024, 16(4): 61-67.

(5] EEB, W%, FEE, 55 NLRP3 RAUENMEATH]

il



$F48EF 12

2025F 12 B

4¥38at A, Drug Evaluation Research

Vol. 48 No. 12 December 2025 - 3549 -

[10]

[11]

[12]

[14]

[16]

MCC950 *f S K5 R BRI RIER (0],
[ PR 2% K, 2022, 28(11): 810-816.

Wang G Z, Liu Z J, Tang D, et al. The protective effect of
NLRP3 inflammasome inhibitor MCC950 on acute gouty
arthritis rats [J]. Chin J Pain Med, 2022, 28(11): 810-816.

Cai W, Wu Z, Lai J, Yao J, Zeng Y, Fang Z, Lin W, Chen J,
Xu C, Chen X. LDC7559 inhibits microglial activation and
GSDMD-dependent  pyroptosis
hemorrhage [J]. Front Immunol, 2023, 14:1117310.

Guo H T, Callaway J B, Ting J P. Inflammasomes:

after  subarachnoid

Mechanism of action, role in disease, and therapeutics [J].
Nat Med, 2015, 21(7): 677-687.

Wang L F, Ding Y J, Zhao Q, et al. Investigation on the
association between NLRP3 gene polymorphisms and
susceptibility to primary gout [J]. Genet Mol Res, 2015,
14(4): 16410-16414.

Sun L B, Ma W, Gao W L, et al. Propofol directly induces
caspase-1-dependent macrophage pyroptosis through the
NLRP3-ASC inflammasome [J]. Cell Death Dis, 2019,
10(8): 542.

Kovacs S B, Miao E A. Gasdermins: Effectors of
pyroptosis [J]. Trends Cell Biol, 2017, 27(9): 673-684.
RER, 5K 7, BUF, . 5T NLRP3 /341
FE TR SRR A 5% 57 R o A AL i) K o 2 24 1F 7 ki
[J]. %24, 2024, 55(24): 8632-8643.

Wu J K, Zhang F F, Huang L P, et al. Mechanism of NLRP3
mediated pyroptosis in rheumatoid arthritis and research
progress in traditional Chinese medicine [J]. Chin Tradit
Herb Drugs, 2024, 55(24): 8632-8643.

Zeng Z L, Li G H, Wu S Y, et al. Role of pyroptosis in
cardiovascular disease [J]. Cell Prolif, 2019, 52(2):
e12563.

Karmakar M, Minns M, Greenberg E N, et al. N-GSDMD
trafficking to neutrophil organelles facilitates IL-1p release
independently of plasma membrane pores and pyroptosis
[J]. Nat Commun, 2020, 11(1): 2212.

Xu S, Wang J, Zhong J J, et al. CD73 alleviates GSDMD-
mediated microglia pyroptosis in spinal cord injury
through PI3K/AKT/Foxol1 signaling [J]. Clin Transl Med,
2021, 11(1): e269.

DS, 275, AL GSDMD -S4 T e L
I P TR R TR (D], T I R R 2, 2022,
29(2): 267-272.

Shan S P, Li F, Hao E K. Research progress of GSDMD
mediated pyroptosis in cardiovascular diseases [J]. Chin J
Clin Med, 2022, 29(2): 267-272.

Hsu S K, Li CY, Lin I L, et al. Inflammation-related

[17]

(18]

(20]

(21]

(22]

(24]

[26]

(27]

pyroptosis, a novel programmed cell death pathway, and
its crosstalk with immune therapy in cancer treatment [J].
Theranostics, 2021, 11(18): 8813-8835.

Shi H R, Gao Y, Dong Z, et al. GSDMD-mediated
cardiomyocyte pyroptosis promotes myocardial I/R injury
[J]. Circ Res, 2021, 129(3): 383-396.

Xia S'Y, Hollingsworth L R 4th, Wu H. Mechanism and
regulation of gasdermin-mediated cell death [J]. Cold
Spring Harb Perspect Biol, 2020, 12(3): a036400.

Aglietti R A, Dueber E C. Recent insights into the
molecular mechanisms underlying pyroptosis and
gasdermin family functions [J]. Trends Immunol, 2017,
38(4): 261-271.

Zhao W B, Wang B Y, Li S. Network pharmacology for
traditional Chinese medicine in era of artificial intelligence
[J]. Chin Herb Med, 2024, 16(4): 558-560.

MRGR, BREEEE, 5KkJ7HL 5. NLRP3 SOE /MM 7
MCC950 @i Th1/Th17 ALk Tregs B35 Mk FFAE
NREESD [J]. BRINERCR AR, 2024, 54(03):
190-198.

Ye Y M, Chen L W, Zhang W L, et al. The NLRP3
inflammasome inhibitor MCC950 improves organ damage
in septic mice by inhibiting Th1/Th17 and promoting
Tregs [J]. J Wenzhou Med Univ, 2024, 54(03): 190-198.
RIA, ZE0EW, KAy, S5 Rk R BRI T
R [1]. P EAREZ, 2018, 25(31): 4-6.

Song J, Li Q Y, Zhang Q et al. Improved method for
preparing rat gouty arthritis model [J]. China Mod Med,
2018,25(31): 4-6.

Coll R C, Robertson A A B, Chae J J, et al. A small-
molecule inhibitor of the NLRP3 inflammasome for the
treatment of inflammatory diseases [J]. Nat Med, 2015,
21(3): 248-255.

Li X, Xu D Q, Sun D Y, et al. Curcumin ameliorates
monosodium urate-induced gouty arthritis through Nod-
like receptor 3 inflaimmasome mediation via inhibiting
nuclear factor-kappa B signaling [J]. J Cell Biochem,
2019, 120(4): 6718-6728.

LiSS, Sun Y M, Song M M, et al. NLRP3/caspase-
1/GSDMD-mediated pyroptosis exerts a crucial role in
astrocyte pathological injury in mouse model of depression
[J]. JCI Insight, 2021, 6(23): ¢146852.

Zhu Y, Deng J, Nan M L, et al. The interplay between
pattern and
inflammation [J]. Adv Exp Med Biol, 2019, 1209: 79-108.
Huang Y, Xu W, Zhou R B. NLRP3 inflammasome
activation and cell death [J]. Cell Mol Immunol, 2021,

recognition  receptors autophagy in



+ 3550

FA8EF 128 2025F 128

%35"'%4":5& ER Drug Evaluation Research

Vol. 48 No. 12 December 2025

[29]

18(9): 2114-2127.

Lin Y Q, Luo TY, Weng A L, et al. Gallic acid alleviates
gouty arthritis by inhibiting NLRP3 inflammasome
activation and pyroptosis
signaling [J]. Front Immunol, 2020, 11: 580593.

Hao K, Jiang W J, Zhou M Z, et al. Targeting BRD4
prevents acute gouty arthritis by regulating pyroptosis [J].
Int J Biol Sci, 2020, 16(16): 3163-3173.

Wang Y F, Shi P L, Chen Q, et al. Mitochondrial ROS
promote macrophage pyroptosis by inducing GSDMD
oxidation [J]. J Mol Cell Biol, 2019, 11(12): 1069-1082.
PR, BB, BN, . SRR 5K RS
BEEH [J]. = ESFYHR, 2017, 40(2): 18-23.
Guo Y X, Xiong H, Lu X L, et al. Replication of rat model
of gouty arthritis [J]. J Yunnan Univ Tradit Chin Med,

through enhancing Nrf2

[32]

2017, 40(2): 18-23.

B, B, i, & mIRBRIAE I SRR KUk R

TRKBB R [J]. HEBARE K E, 2013,

23(27): 11-16.

Li J, Li F, Fang H J, et al. Study of acute gouty arthritis

and hyperuricemia rat model [J]. China J Mod Med, 2013,

23(27): 11-16.

Xing Y Q, He Y C, Zhang Y, et al. Emodin alleviates high-

glucose-induced pancreatic f-cell pyroptosis by inhibiting

NLRP3/GSDMD signaling [J]. Evid Based Complement

Alternat Med, 2022, 2022: 5276832.

Zhazykbayeva S, Pabel S, Miigge A, et al. The molecular

mechanisms associated with the physiological responses to

inflammation and oxidative stress in cardiovascular

diseases [J]. Biophys Rev, 2020, 12(4): 947-968.
[riEsmiE 3]



