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(FEE) B A NS E"H P EBT RN ST, it R AT i TR &) NOD B2 RihvE A e X & 3
(NLRP3)3 b 4.8 K A48 & @ B8-1(Caspase—1)/74 K & D(GSDMD) 12 5 38 8 8 35 ot 4 98 AL 48 . (VSMC) B 1=, 3% # 56 R %
T2 R A N A A (8 R)FnEAR A (48 ), M A KA & 2344 i B & A (125 mg-kg!, B R 14,23 %) Fa
BE (R 25 mgkg!, 2 K 1K, 355 R)FES S HOEFER A (AS)EA, B MY G, 4 48 REE 00 6 4 (4 8
R A A AR BIEARAEA(58 gokg'-d? EFH) ENMUFALG TR ELL6 gokg'-d? EF ) A RMHAIET & 7
B(232 gokg'd! HEE) K MITE 4 (1.1 mg-kg'-d EF ) NLRP3 38| 5] 41 (MCC950 ¥ 7 31.2 mg-kg, EHEHE2 K 1 K.
BR 15 mg-kg! EIEES), A4 5HA A EREER 09%E A ES B, £ T T8 A, HAEFR AT Ik VSMC, 1% & 5 4T
.2 G4 LIE % DMEM 78 AR 35055 24 hy H 4 4 3R 200 pg-mL™ A AR % Z i & & (OX-LDL) 4L 7 24 h, #7# AS
Bedk VSMC MG AE A 7E b 3 al - 45 M w3t B 7 AR AL 41 R B 524 25 4k RUAL R A BE 37 4 28 M 3 41 o N 20% 3% JE B9 4 RUAL 38 7
PR FIE At NLRP3 30 # 4 m N 1 pumol/L. BMS—-986299 NLRP3 #1#| #| 4L m X 1 umol/. MCC950, HE %t KB E 4T
BOMEENIALTELESF M REALMNFE L 0 F8 R KB E 6 i H S 5 $148 3 (VD) ; 3 S A A VSMC &
TR B AL ELISA M E £ 50 k41 45 VSMC # T &R & & (COLT )  MA Jr & & & (COLM ) %A AT & COL T /COLIN & th
{H ; Western Blot 43l & 5} ik 21 472 VSMC % NLRP3 . Caspase—1 GSDMD-N ., & 4 jfi /% (IL)-1B8 JL-18 B T4 %X 31 S AE & B (ASC) &
B 3 3k K ;qRT-PCR #:Jll £ 5 ik 41 40 #1 VSMC # Caspase—1 IL-1B 1L-18 ) mRNA &k X F GR KN LHhERER T, 5RE4
g A 4 VI Fr NLRP3, Caspase-1 GSDMD-N IL-1B.11-18 ,ASC % & k34 KT LA K Caspase-1.1L~1B.IL-18 mRNA % ik K-F# &
(P<0.05),COL I %A A-F COL I /COLII H B # 1R (P<0.05) , 5 #E AL 21 L 8 4k KA R RBEA K oF |8 ) B AL A0 0 (R T 45 41
NLRP3 #1#| 7| 41 VI fn NLRP3,Caspase-1.1L~1B IL~18 & ASC & & k3 KT UK IL-18 . 11-18 mRNA 3 3£ K-F ] [# 1K (P<0.05),
R FABE T T | B 7 & 4 K NLRP3 %] 71 41 GSDMD-N & B 5 3k AT 3 K (P<0.05) 5 # KRG B A BE 37 o 8 1 & 4 An [T 4 4K
9745 41 NLRP3 #7147 4 Caspase—1 mRNA % 3k ACF 3 K (P<0.05) ; # KL 3E FATE 7 1% L o 75 ) B 41 I 46 & 0T 45 41 NL-
RP3 #1417 41 COL I % 3 A -F (COL I /COLII th & 2 7t & (P<0.05) ; 16 KU ALK 2 2258 7 oF 7 & 4 COLI & 3 K F £ 1K (P<0.05).,
B RN RBAEAE A I, SRNERAIT T . SR EAFTEAMITF54 NLRP3 #0147 41 VI #2 NLRP3 Caspase-1.11-18
ASC & 1 35 K F BL R Caspase-1 IL-1B IL~18 mRNA 3k A3 AR (P<0.05) ; 4= RUALIE 387 8 78 7 & 4 NLRP3 4 4| 71 41
GSDMD-N Z 1 7 3k K F 2 PR K (P<0.05) 5 15 R AR A2 3837 |78 | 8 41 A0 NLRP3 47141 7] 41 COL I &£ K- COL I /COLI 347t &
(P<0.05) ; # RALK A7 o F| B4 COLI KA AP 1K (P005), 54k RS ASE T o | B4 e,k MR RS & & 4 T4
R IT45 41 NLRP3 #1147 41 VI #0 Caspase—1 IL-18 mRNA % 3k A 35 K (P<0.05) ; NLRP3 3114 5| 41 Caspase-1 GSDMD-N IL-13
B B R ATAIL-18 mRNA K3 AT K (P<0.05),COL T R AFAE (P005), 54 R BB & 7 B4 LI, &7
#5240 NLRP3 #1421 VIIL-18 mRNA 3k A -F 3 5 1% (P<0.05) ; NLRP3 #11 %1 7] 21 Caspase—1 . GSDMD-N ASC & 5 % 3k K F#0 1L~
1B mRNA Rk AT H K (P0.05),COL | F 3K KT8 (P<0.05), 5 FIH£% 17T 45 41 4k ,NLRP3 $1#| 7 41 VI F7 NLRP3 Caspase-
1.GSDMD-N IL-1B ASC & & % 3k K F UL KIL-1B . Caspase—1 mRNA %3k A 1K (P<0.05),COL I %3k A-F COL I /COLIN k- f&
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HF 5 (P<0.05), HRINER B R, G52 A4 i A4 COL T %3k AT COL I /COLIN th 1 # F# 1% (P<0.05) , COLTI 5 3£ 7K °F- Fn
NLRP3 Caspase—1 ,GSDMD-N IL-1B IL-18 ASC % & % 3k /K F PL & Caspase—1 . IL-1B & IL-18 mRNA % 3 K F 3 7 & (P<
0.05), 5HEA 4 b 8 4k RALK F3E %4 25 vk 21 NLRP3 #1471 41 COL I % 3k A-F % COL I /COLII .8 3 # % (P<0.05) , COLII
% 3K KA NLRP3, Caspase—1 ,GSDMD-N [ 1L-1B . IL-18 \ASC Z& & %k 3k KT L K Caspase—1.11-1B.1L-18 mRNA 3k K-F 3 &
i (P<0.05) ; NLRP3 # 30 #| 41 COL I % 3k A-F % COL I /COLIN ke A& 34 F#45% (P<005),COLIN %3k A&-FA2 NLRP3,Caspase-1 GSDMD-
NIL-1B I1-18 ASC & Bk ALK Caspase-1 IL-1B K I1-18 mRNA F3k A P75 (P0.05), 5 1 RALE A BEF A 25 v 4 b 5,
NLRP3 3%z %41 COL I %k KF % COL I /COLI tu 34 FE{% (P<0.05), COLII % 3 7 F-# NLRP3 Caspase—1 ,GSDMD-N IL-1B.
IL-18 ASC % 1 %3k KT PL ¥ Caspase—1 1L-1B & IL-18 mRNA ik K F# 7+ (P<0.05), 5 NLRP3 #3h 7| 41t %, NLRP3 #7141
F41 COLT ik A .COL I /COLII (& 34 775 (P<0.05) ,COLII 5% 3£ /K FF2 NLRP3 . Caspase-1 .GSDMD-N IL-18 IL-18 ASC % & %
3K AP LR Caspase-1 J1~1B 11-18 mRNA F &K B (P<005), G5t # X E A B 7 48 #3218 4% NLRP3/Caspase~1/GSDMD
5 F R IHANH VSMC B, A “ARR 7T AS SESTE AR (1 7 S2IK 3, L ELRTE M R0 B B 88 A itk — P [ 9
(£ ) = R B BEF ; 5 Ak 6 A28 1L ; NLRP3/Caspase—1/GSDMD 15 5 38 % ; 48 1 & 1 A6 %
(FE43SIR285.5 (ZERFRERG)A (XEHS )doi:10.3969/).issn.1674-070X.2026.07.007

Mechanism investigation of Qufeng Huatan Wenban Decoction in
regulating VSMC pyroptosis by inhibiting the NLRP3/Caspase—1/
GSDMD signaling pathway

XIONG Yi', YI Qiong’, WANG Zhuangxiong', DENG Limin’, YANG Lugqi’, PENG Xiaoping*
1. Hunan University of Chinese Medicine, Changsha, Hunan 410208, Ching 2. The First Hospital of Hunan University of Chinese
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(Abstract]) Objective Guided by the Chinese medicine (TCM) therapeutic principle of "treating from wind", to investigate
whether Qufeng Huatan Wenban Decoction (QHWD) could regulate vascular smooth muscle cell (VSMC) pyroptosis by suppressing
the NOD-like receptor family pyrin domain—containing 3 (NLRP3)Cysteine-aspartic acid protease—1 (Caspase—1)gasdermin D (GSDMD)
signaling pathway. Methods Fifty—six New Zealand rabbits were randomly divided into blank group (n=8) and model group (n=
48). In the model group, an atherosclerosis (AS) model was established by a high—fat diet combined with injection of bovine serum
albumin (125 mg-kg™, once daily, 3 doses in total) and ovalbumin (2.5 mg-kg™ per dose, once every 2 days, 5 doses in total).
After successful modeling, the 48 modeled rabbits were equally divided into six groups (n=8): the model group; the low—, medium-—,
and high-dose QHWD groups (5.8, 11.6, and 23.2 g-kg'-d" by gavage, respectively); the atorvastatin calcium group (1.1 mg-kg™-d™
by gavage); and the NLRP3 inhibitor group [MCC950, an initial dose of 31.2 mg-kg™ followed by 1.5 mg-kg™ per dose,
injected intraperitoneally once every 2 days|. The blank group and the model group were given an equal volume of 0.9%
sodium chloride injection by gavage, and the intervention lasted for 8 weeks. Rabbit carotid artery VSMCs were cultured in
vitro with five intervention settings: the blank group was cultured in normal DMEM complete medium for 24 h; the other four
groups were all treated with 200 pg-mL™ oxidized low—density lipoprotein (OX-LDL) for 24 h to establish an AS plaque VSMC
injury model, on the basis of which the corresponding interventions were applied: the model group received no additional drug
treatment, the QHWD drug —containing serum groups were supplemented with high —dose QHWD —containing serum at a
concentration of 20%, the NLRP3 agonist group was supplemented with 1 pmol/L. BMS-986299, and the NLRP3 inhibitor
group was supplemented with 1 wmol/l. MCC950. HE staining and Sirius red staining were performed to observe the histopathological
and morphological changes of the aortic tissues; immunohistochemistry, Oil Red O staining, and Sirius red staining were used
to calculate the plaque vulnerability index (VI); transmission electron microscopy was used to observe the pyroptosis-related
morphological changes of VSMCs; ELISA was used to determine the expression levels of collagen types I and I (COL I and
COLIT) and the COL I/COLII ratio in the aortic tissues and VSMCs; Western blot was used to test the protein expression
levels of NLRP3, Caspase—1, GSDMD-N, interleukin (IL)-1B, IL-18, and apoptosis—associated speck-like protein (ASC) in the
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aortic tissues and VSMCs; and qRT-PCR was used to measure the mRNA expression levels of Caspase—1, IL-1@, and IL-18 in
the aortic tissues and VSMCs. Results The in vivo results showed that, compared with the blank group, the model group
showed elevated VI, protein expression levels of NLRP3, Caspase—1, GSDMD-N, IL-1B, IL-18, and ASC, as well as mRNA
expression levels of Caspase—1, [L-1B, and 1L.-18 (P<0.05); conversely, expression level of COLT and the COLI/COLII ratio were
reduced (P<0.05). Compared with the model group, the low—, medium—-, and high-dose QHWD groups, the atorvastatin calcium
group, and the NLRP3 inhibitor group showed attenuated VI, protein expression levels of NLRP3, Caspase-1, IL-1B, IL-18,
and ASC, as well as mRNA expression levels of IL-18 and IL-18 (P<0.05); the GSDMD-N protein expression level was
downregulated in the medium— and high-dose QHWD groups and the NLRP3 inhibitor group (P<0.05); the Caspase-1 mRNA
expression level was decreased in the medium— and high—dose QHWD groups, atorvastatin calcium group, and NLRP3 inhibitor
group (P<0.05); expression level of COL I and the COL I/COLII ratio were upregulated in the low—, medium—, and high-dose
QHWD groups, atorvastatin calcium group, and NLRP3 inhibitor group (P<0.05); the expression level of COL III in the medium-
dose QHWD group was reduced (P<0.05). Compared with the low—dose QHWD group, the medium- and high—dose QHWD
groups, atorvastatin calcium group, and NLRP3 inhibitor group exhibited lower VI, protein expression levels of NLRP3,
Caspase—1, IL-1B, and ASC as well as mRNA expression levels of Caspase—1, IL-1B, and IL-18 (P<0.05); the GSDMD-N
protein expression level was decreased in the medium— and high—dose QHWD groups and the NLRP3 inhibitor group (P<0.05);
expression level of COL I and the COL I/COLII ratio were elevated in the medium- and high—dose QHWD groups and the
NLRP3 inhibitor group (P<0.05), while expression level of COLII was dropped in the medium-—dose QHWD group (P<0.05).
Compared with the medium—-dose QHWD group, the high—dose QHWD group, the atorvastatin calcium group, and the NLRP3
inhibitor group showed decreased VI and mRNA expression levels of Caspase—1 and IL-18 (P<0.05); the NLRP3 inhibitor group
showed reduced protein expression levels of Caspase—1, GSDMD-N, and IL-1B8 and mRNA expression level of IL-1B (P<0.05),
as well as increased expression level of COLT (P<0.05). Compared with the high-dose QHWD group, the atorvastatin calcium group
and the NLRP3 inhibitor group showed downregulated VI and mRNA expression level of IL-18 (P<0.05); the NLRP3 inhibitor
group demonstrated decreased protein expression levels of Caspase—1, GSDMD-N, and ASC and mRNA expression level of 11—
1B (P<0.05); the expression level of COL I was improved (P<0.05). Compared with the atorvastatin calcium group, the NLRP3
inhibitor group showed reduced VI, protein expression levels of NLRP3, Caspase—1, GSDMD-N, IL-183, and ASC, as well as
mRNA expression levels of IL-13 and Caspase-1 (P<0.05), together with high erexpression level of COLI and COLI/COLII ratio
(P<0.05). The in vitro results showed that, compared with the blank group, the model group showed decreased expression of COL I
and COL I/COLII ratio (P<0.05), together with increased expression of COL Il , protein expression levels of NLRP3, Caspase-1,
GSDMD-N, IL-1pB, IL-18, and ASC as well as mRNA expression levels of Caspase—1, IL-1B, and IL-18 (P<0.05). Compared
with the model group, the QHWD drug—containing serum group and the NLRP3 inhibitor group exhibited elevated expression of
COL I and COL I/COLII ratio (P<0.05), and decreased expression of COLII, protein expression levels of NLRP3, Caspase-1,
GSDMD-N, IL-1B, IL-18, and ASC, as well as mRNA expression levels of Caspase-1, IL-13, and IL-18 (P<0.05); the NLRP3
agonist group showed decreased expression of COL1 and COLI/COLII ratio (P<0.05), and enhanced expression of COLII, protein
expression levels of NLRP3, Caspase—1, GSDMD-N, IL-183, IL-18, and ASC, as well as mRNA expression levels of Caspase-1,
IL-1B, and IL-18 (P<0.05). Compared with the QHWD drug-containing serum group, the NLRP3 agonist group showed
decreased expression of COL I and COL I/COLII ratio (P<0.05), together with increased expression of COLIIl, protein expression
levels of NLRP3, Caspase—1, GSDMD-N, IL-1B, IL-18, and ASC, as well as mRNA expression levels of Caspase-1, IL-1pB, and
IL-18 (P<0.05). Compared with the NLRP3 agonist group, the NLRP3 inhibitor group showed increased expression of COL I and
COL ICOLIN ratio (P<0.05), and decreased expression of COLIIl, protein expression levels of NLRP3, Caspase—1, GSDMD-N, IL-
1B, IL-18, and ASC, as well as mRNA expression levels of Caspase—1, IL-18, and IL-18 (P<0.05). Conclusion QHWD may
inhibit VSMC pyroptosis by regulating the NLRP3/Caspase—1/GSDMD signaling pathway, which provides an experimental basis
for the intervention of AS plaque formation based on the principle of "treating from wind"; its specific active components and
direct targets remain to be further elucidated.

(Keywords] atherosclerosis; Qufeng Huatan Wenban Decoction; NLRP3/Caspase—1/GSDMD signaling pathway; pyroptosis;

treating from wind
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CCH Rl ML A A B 5 5 A 2023 )i, 3K
FE] > 1L 45 9597 (cardiovascular diseases, CVD) G
AL TR I B AR R R HETE, CVD B
NECH 3342, FohliiZEr 1300 77, i1 13977,
TE CVD SR B AKL P b He a0 o S — s — i
BN A R O RS T HEAE TR IR S B bk
(vulnerable plaque, VP) 824 H 1L, 2 1M b7 1k 2
BRIMPEA PR 2R O UISERY K AR, BFFEERIT, VP
e 5 Bk R A% oML ] A0 45 BEERZT AR R A2 I 5
WO IR ARAE A0 NI S Il A8 A5 A 55T, A i 5
e — MR P AN AE T )5 20, NOD A2 1A 1
ZE A G 1 3(NOD-like receptor family pyrin
domain containing 3, NLRP3)/2f: Bt & R K4 &R &
Fifi—1 (cysteine—aspartic acid protease—1, Caspase—1)/
B3 D (gasdermin D, GSDMD) {53 i 228 LAy
BTl , 25 T AEAE TR, Hoh i AL
2l (vascular smooth muscle cell, VSMC) T
VP BECE VIR,

KA ERZ A KUAB AL JEfR il P80 55T )
JREREL T 0o K AT TR SIS, A0 T Al 2 s BB 5 IXUA Sl
EAE 5y FEOERBR AEXARIS I th 2
ARV N 22 WRAE K2 AL, 1 s S5 P 5 S B
R P 24 7 L W 20 B TS Y b R B T AR M A
J PRAP AT T2 EE AR HA RAIRS PRIR A 2T 7]
THEAHAIERERAR AR T, FE T,
ARWFFELL NRGETR " A BEETE S, 9120 WEEAE XL
PRFRBEZ X G sk ok A AL (atherosclerosisi, AS)F5
A VSMC £ 1= M NLRP3/Caspase—1/GSDMD {5518
PRASZI | B 7R A0 EE T A B S XU O 1 30
AP N R AR LB HE

1 ##l
1.1 SKIEzEhY

56 FU10~12 J& 3% 38 S0 V6 = G, etk , R R
it 2.50~3.00 kg, W F IR A PIRHE A FRA A,
SEE YA VAT IE S - SCXK (3)2020-0005 , 1755
T e e 2 K2 B S Ly A A IE S . SYXK
(#1)2019-0009,, & KA SR , MR 20~25 C,
M 509%~70%, F IR JAROK S s H e A i
BRI R B2 KB SR b N T, AR SR E
LI P TP R 24 R A B S AR S B SR A
(EH% 5 . HWUCM21-2309-40) ,

12 EEXFES5HY

INVE AR AR IE A LI AR R
FKFRHTARRA 153231008002 ,A8020,G1100);
MCC950 1R (NLRP3 S AE/IMATI #1532 [ GlpBio
RHEABRA T, #5 . GC10634) ; BMS-986299 (NLRP3
W25, 32 B MedChemExpress A B2 /], #it5- .
A1545168) ; AR R Y (AL h 2 S A E ARG
BN ] HES . Z11-9610) ; RAR R LT Y Ak (AL 5t 4
oA Y ARG BR A, LS RS1220) 5 40 1 ¥ 21
O Je ik BRI ALY RIC 1L E T SR IgG(H+L) |
PR E A BEFRIC LB/ R LG (H+L) ik (o
DUPRYE IR AR A BRA R L 4iE5.G1015,GB23303,
GB23301); % I BURIEEEF (collagen type 1, COLT ),
A I 7 i L2 1 (collagen type 1T, COLII)ELISA i
FE TR A R AR it . MM-031501 MM -
032001 ) ; &AL BIAR 2 B2 i 25 1 (xoidized low—densi-
ty lipoprotein, OX-LDL) ( 28 e MR A FR A
A), 5 . YB=002-2 mg) ; RIPA 21 i 24 (b 5t
FISEFE AR FR A 7] L 5. C1053) ;BCA HHE
e ) 1 5 R 4 O e AR & e pe ot
P30 & - U SR O 3 E 4 (D0 AR MR TR
AT B85 E-BC-K318-M . E-CK-A362 .FITCE-IR-
R323]; M4l RNA $2HG5 & (5 b 22 A= Ykl 4
Ty A BR AL 5 . CW0581M ) ; DMEM 524555+
FE(F 10%J64 135 1% 55 5552 ) (A
YA AR AR, 5 . KGM128008) ; PVDF Jif (55
[ R T N | L LS. IPVHO00010) 5 M EUA G
CEEZEB A H] b5 . RI239676) ; [ skl &
RT-qPCR {5 & (F53 M 3T 52 2 1 Rk B4 A BR
2 S E047-01B E099-01A) ; B 6 Xt 7T 4%
F (el 25 B2 /), #iE55 . 15837052, [ 24
H20051408, }45 :20 mg/F)., ShTRAM11 Z milEdifgk
(AU AR AE Y HARA R R 415 bs—21916R )
INERBT a—F- 1 WULEN 2R FH (a—smooth muscle actin,
a—SMA) L rE BEPTIR | Sdt H 40 i/ & (interleukin,
IL)-1B IL-18 Z sk di ik (i =8 AWHEARFA
PR, 5 . 67735-2-1g . 16806—1-AP  10663—1-
AP); %4t NLRP3 .GSDMD-N £ 3@ F i 44 (22 [ 3
MHTA PR A it 5 :ab210491 ab215203); fiediiCas-
pase—1 Z FL PR (BRDUR 4 o A W RHE AT IRA
AL AT - A0964) s SR T-AHSCHE MU A 1 (apopto-
sis—associated speck-like protein, ASC)Z 7% [ #i 1A
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(LA ERHE IR b A FRA R L . DF6304)
B-actin HAR i E ALY BEARIC 1L 505 16 AR
i AL AR IC LI FEPT/N B 1gG Btk (b s
HEYIFARA IR S . HC201 ZB-2301.ZB-2305) ,

12 AR R 17 R BBl R 5 PR S, 2502
R%E 20 ¢, A 10 ¢, HAR 10 ¢, K HE 6 g, X
BE 1S g, Z54THE 1S g, BT 1S g, 805 15 g, FARAL
SRR (PRSI TR S 3 R NS a4k
PRR R SO L3RR, NS R mg kg™
Proa RO RN 3.9, U I PR G R
290 5.9 g-kg', L, AT R AR LR AR BT
AR BEE A 5.8 g-ke ' (A TR R SERGH )
RIS 11.6 g-kg™ MY T 2 A I R S5 2GR
) BRI E R 23.2 g-kg (FH24 T 4 43I R 4%
ORI ), DAWLEE B 300G 2018 i Wi PR AT 800 14
[l A h 2535k B B 2 S5 L R R
S —BR B2 FIRE, He BRER AR R R il 4k
1 gemL WA, T 4 CHRIFTORAER ] BT
55 NI S RN 0.286 mg-kg e b ik
T AR BT S  AIm RSFRGA B 200 1.1 mg-kg,
NLRP3 #1521 MCC950 %4 245 75 %2 2 2% /N B SCHik
W HIVEF (10~20 mg-kg"), 25545/ AYIAZL
P38 R BTG A5 L TR I s TS e
31.2 mg-kg'!, ZJAHE 2 REZH 1 IR, BIR 1.5 mg-kg's
1.3 SKIG{YES

YT AL(TEE Leica 22 H] , %1% : HistoCore BIO-
CUT) ; fe S R B DML P DA LA FRA ],
TS TGL-16.5M) 5 4= B Sl AR A (LIRS R
5 :SuPerMax 3100) ; £ 171 2 B HL UK AL (Fb s TR —
IR, 85 . DYY-6C) ; 42 H sl ik ZOC IR i
ARG (il RAeRHEA R A, B445 . Tanon-5200) ;
THE W8 TR G b (5 M BT At i A BR A ), AL
XH-C) ; % PCR §" 84  (WeM 1 H R AT R A 7]
RIS TC-EA) ; 5OGPCR A A SR A A BE 2777 i (I
W) HRAT A5 . CFX Connect™ XRS+]; 8 /5 &
BEAL S B CUR RGN R A i BE 2 = i (L)
FIRAF] S . ChemiDoc™ XRS+]; B354 ( il —
fERLAAER A R R, AL . BPN-8OCW) ; =S 8557
(KRB TR A BRA A A5 . YCP-10S)
BTG (H AR FAF, TS JEM-1400) ; 622
s POERMEE (B A Olympus A, #15-.CKX53
BX43),

2 Fik

2.1 ER=xRw

211 ASBIRVEEN,  SE I AT AR T ST N
7= 1A v 22 R AR S AR )5 4% 58 1
SBEHL I M 25 A4 (n=8) FITEII4H (n=48) , 25 1 4H 4k
SRON TR E AR R R A G T R IR IR B R TR
3T 1.3.5 RSk 4 4 10 F 8 E
125 mg-kg™, BER 1R, 38 3 W [FRIBENES 1 KIFIR
BSOS A& A, BR2.5 mg-ke!, B2 K 1K,
JAR 10 d, 3 5 Y S T e iU A
2T LA R IR B SR R AE8 JH LTI WrAR
HE, A 8 JH e BEALEGE BT R 2 L, AbFE B
FAPKALL, AL O Y g 3 3 Ik A AR BTt
FUGL , P L) S £ 6 iR o R TUAR; Rl 4G i g
P/ O N 11 R =N N B (iR e S B B LA T
ThEn ;s BEFESKHL T HE YL Al UL IS i
TR SR AR S Bk AR

212 SHES%Z EERIE KSR BEPL
43R 6 4, BRI 4R XA AR BEZ AR
FE A BTFEAR AT 4541, NLRP3 #5741 , &4 8
HOFEBEE | RGTAFRIE T, %45 254050
S5 T AR R R 2 A T I B S, S A
FIAE TR 20 W R W) A5 AR R 0.9% B AN W, B K 1
WK ESRZ 8 A,

TESCIG I HARE 12 h i, B kD 56 IRk 1
JEATES SRS A G, IR RSO 28k
T 2.5~4.0 em W EBNIKEL B TSIk IRAFAE-80 °C
(A A & S,

213  FIMKALUREESEE R 492K
HHE [ 48 h I Bk SRR A i3, DI AL
4 pm BERY) R E LS A B KIS AT
HE 4t RIR LYY, T i s,

2.1.4 AR LUEE ST O Yefn SRR 4T e o
THABEH 5, #5148 50 (vulnerability index, VI) &
HAUkE I E SRSV R, 5 A s |
KALSE AR i e AT R B &2, i in—$t
RAM11(1:200) .a—=SMA (1:100),4 CHEHF R . &K
H i AR BRI IC — BT (1:100) , = i
BE . DAB A5 IARRE Y, h S o, i
T T WAL I HA R ImageProPlus 6.0 UG BT dk {4
3T BEPAE DXl AR, A G 20 i e T L4

iy
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ML O Yoo K Ui vk R U0 R 4% 22
T[] 10 min, IXGZEAEBE T, XI5 60%5+
PR 20 s, 9MZL O Qe fa 10 min, 60% 5N
REHGA M, B AKIEBE , TIAKT KRGS 3 min, £5
R LB AT 15 s, FHZKPE IR WERGRE 15 s, I
TR, B T LS I IR L TmageProPlus
6.0 MG AR, T AR BT

KRBT ge e ARSI PR R] 2.1.3, Image-
ProPlus6.0 EUZR I A 150 S 1 44 X 3l o AR
a3, BRI 5 it

VIHREAR N VIS ERETIE & (%) +400E
HMIE T (%) VT LAH M 55 Bt (%) + B i 5 o
(%)]s
2.1.5  ELISA U E3hkHZ COL 1 (COLM ik
JKF-Je COLT/COLM A HUA FEBhk i 2, il %
AR, B0 S W I R, e BT S i I B A T
ELISA K0, FHREFRIE 450 nm AMMERFLOEREE,
PIllzE COL T .COLMFEEKT, I35 COL T /COLTM
U1
2.1.6  Western blot il = 5 JJk 41 21 NLRP3 Cas-
pase—1 .GSDMD-N IL-1B IL-18 ASC & [ # ik /K
S HURFESIIKALL, I RIPA S48, FHZL U
A TP | SRER AL SRR B0 JE B TS,
BCA & (A i Sk B b T &, W ARE
A TSR IS SEA T e SR RN EE SRR 1.5 h,
J F 300 mA THFFERE 1 h, PVDF B BRS04 B
P A 111 000 #féf) NLRP3 Caspase-1 GSDMD-N |
ASC —¥T,1:2 000 i BEfY 1L-1B . 1L-18 —FHL A1 1:
500 Fi B B-actin HTIK,4 CIFE LK K H PVDF
AR TR 1:3 000 R —Ht 2 h, AN
200 PVDF 5 & T e R SO tUR R g b
SRRSO
2.1.7 qRT-PCR % 3 2 ik 41 21 Caspase—1,1L-
1B.1L-18 ) mRNA Fik/KF-  BUARAE % 3 3 ik
HE, i BORNA 445 B0 7] & d I 5 4 0
RNA, FIHIEEAMAT UL 3 66 EE T & mRNA (R 2
AL E i RNA B3 sk ) & & BLeDNA 2R ]
%) PCR AXE4T qRT-PCR, S RAERUNT . TASH:
95 °C,10 min; 28 95 °C,10 s;iBk 58 °C,30 s; 4k
172 °C,30 s;40 DEER . LLGAPDH fE AN Z:
FE DR B A IR AR 22 B8 51 TSR
1,

2026 44 46 45
*1 5|F3%
Table 1 Primer sequences
A SIYIFEEI(5-3") IR bp

GAPDH  1E [ ; CCACTTTGTGAAGCTCATTTCCT 140
JZ [ ; TCGTCCTCCTCTGGTGCTCT 140

Caspase—1 L[] ; AGCCGGAAGAAGATGGTCAC 95
S 1 : AGGAGGAGGATGTCCCAGTC 95

IL-18  1EM;GAAATCCTTGGTGTTGTCTGGC 229
JZ I : TGGGTAACGGTTGGGGTCTA 229

IL-18  1F[i; ACCAGAAGAGGCTTGCATCAAC 86
JZ 1] : CCAGGTTCTCATCGTTTTCAGTTAT 86

22 {K5MELE
2.2.1 VSMC My [R5 Ko B =
WSS ST 3% B 240 (1.5 ml/kg) BRI 1815 T
eSS SR SRR ARIE , 75% C BEmEI a4 &
THBE, JC R 2 T Bl 2 2 S sh B A 1907
F-HHEZRAYNILHDTUS PBS B ETLH
Y TAES . T PBS APl 5 i A e FLAth 2
21 3 R R BRaE A T, FH S SR S A v
FIBTER , FA M, IhI BT IMAS , SRR B N 5 K
BT A 2 mmx2 mm ZEAG ROZHEUE A NG R 3R
TR B B SRR, A 3 mL 5 20% 54 L7
KN %E R ER-FER R IR G YRS DMEM JE 3R
FALHEFEM, B2 37 C & 5% CO, s RAa T,
CE 2~2.5 h a8 L IR GRS T R
b A IR AL S H e 3~4 d )5, T iR
U, e BEb 2 d e, — A 9 d AR A
M@ 18~20 d AIIHALAELR,

0.25% B8 A BF-EDTA {H LI IH AL , £ 105 3~
4 RIS, f g 58 6 45 8 VSMC 4 SR R ) o
SMA [k, BART v  UER RAFAY VSMC,4%2 5
FHELHE 15 min,05% Triton X—100 ZRiE7 20 min,
10% 111 2 1L 75 25 W B 30 min, % 1—30 a—SMA
(1:100) ,4 CIFFE AR, K H PBS 3% 3 ¥, EHK 5 min,
AN FITC FRiC 89 —H0(1:200) , = B EEE 1 h,
DAPI Jet% 5 min, Ho G K E 5 A, 900 i
B WEIHAR, o-SMA BHIERIAE %8 N VSMC,
B 3~7 ARAK R A RO A T e s agen
222 HAMIEMHES 12 RpdyEmss 1
I , BERLA R 28 AL AR BRARBEA ML b | R
4,14 3 N 25 P A& 45 25 41 0 i 7R A ()
212, 8RS VIR, EEG25 1, SATRRG
3 hJa, BT ST 2% B 2 R, 45 22 A0 i 3 ik
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R, F 4 CHHE 4 hm, B.00UNE, 56 CKIBX
1% 30 min,0.22 wm JCE HFLIT BEBR A , 7028 A /D
i, BT -20 CUKFEH AR,

2.2.3  OX-LDL X} VSMC ¥ (it fpe A % 58 A1t ] o7
e BOBUERIE VSMC, TG R E 96 FLAR ,
FHA R B (50,100,150 ,200,250 g/mL)OX-LDL
T VSMC 41 12 .24 48 h, 4% )5 &L A CCK-8
RH 10 wL,37 CHEF 40 min Ji5 , FH B bR AAS I
450 nm P AL IO BEAE, DA AN MAT IS 5 1E
PO AL AR E 15 T 40 M A0 7 L O B 608 440 T 2 1
OX-LDL /e B At ], 5 2 1E 2,
224 FE MR O EA R AR
J& B VSMC, TH AL G 20 2 96 LR, K 4l o> h s
HA MERARTRBEAAR Rl & 25 g 4, o
WL E 5% 10% 20% 30%3E 4 N | 28 AR5 3%
FEPon A ZS L, R R R B AL
T 24 LI AH R SR TP e AT I AR I 7R £ A R
IRFRBEZ & 25 1035 , 5557 24 h J5 , CCK-8 Faill 4
MAEIG 2, ke 2.2.3, PRI IE AN A7 R 11
TR AT IR 2R 500

225 YO RANEE R AR A R A AL B
2 FE R BE 7 7 24 I 4L NLRP3 38741
NLRP3 #I714H , Bras FgRoh,, Hiax 41 R OX-LDL
AR, AS BEHe VSMC 40045 5 45580 | HAK )T
% A HALIER DMEM S8R5SR 24 b fR7Y
ZHUAE 200 pg-mL"' OX-LDL /i) DMEM }s555eb5
24 h KA BRAS B & 25 VG 2H LA 5200 pg - mL!
OX-LDL F1 20% ¢ B () #: KA P R 537 51 ) it 7%
25 I19F 1Y) DMEM 8555 215 5% 24 h; NLRP3 #3507
ZHLLF5 200 pg-mL* OX-LDL F1 1 uM BMS-986299
) DMEM $5 5% ZE 55 5% 24 h; NLRP3 #fil 77) ZHLA S
200 wg'ml' OX-LDLAI 1 wM MCC950 DMEM 1537 5&
¥i9% 24 h,

22.6 BEFHEINEL VSMC ETHDIESNAE  VSMC
FH 2.5% % B 8 5E 2 h, 1% 8 [ & WK 8 8
2 h,4 CTXHLBHATIUK, NERALERS , IR AR
JEVEATLHS I 4357 37 C R E R 45 CF
JF 12 h 60 CTFIEH 48 hJo, FHHE ] WLk
YR PR R R 70 nm, f5ee , FH 3% R Al —F
PRRRAS AT AL 0I5 S LB T AT

2.2.7 ELISA ¥l VSMC # COL I .COLII #&ik K
V- K COL T /COLIM B 4541 VSMC #% 2.2.5 Jrik
T 24 h J5, WA R, 4 CE.0 10 min,

BT, eSSt m b R A 2.1.5,

2.2.8  Western blot Kill] VSMC H NLRP3 Caspase-1 ,
GSDMD-N IL-1B IL-18 ASC HEHFAKF Uk
Y, 77505973 H RIPA SRIIREUEE H 4 C
B0 JE B, BCA B fit i 7 o0 sk gk
T, R YUk 2.1.6,

229 gRT-PCR i VSMC ' Caspase—1 IL-18,
IL-18 ) mRNA FKiL/KF WA A, 7 Rk
FE MR RNA a2 POan) & Ui 542 U RNA, 5
SESLIRIE] 2.1.7, BIMIFRSITEILEE 2,

&2 5MF5
Table 2 Primer sequences

He[H SIWIFS(5-37) S bp
GAPDH  IE[A]: ATCACCATCTTCCAGGAGCG 20
JZ 1) : GCCTTCTCCATGGTGGTGAA 20
Caspase—1 1E[1]: ATGCCTGGTCTTGTGATGTGGAG 23
JZ 1) : AGTGCAGGGTCCGAGGTATT 25
IL-18  1EI1:CGATGGTCCCAATTACATGAAGAGC 25
JZ 1) : CGTCTTGTCAATGTCACCCTTTCAG 23
IL-18  IE[;ACCAGAAGAGGCTTGCATCAAC 22
Jz 1] ; CCAGGTTCTCATCGTTTTCAGTTAT 25

23 GZItESH

KHH SPSS 26.0 Gt A Tt fFEIES
A3 A B FH “xs " 7, 241 R USRI BRI Ry
20T, AR I EL R LSD— K56 (7 2255 ) 5k
Dunnett T3 ¥: 56 (7 2ZA55) . DA P<0.05 NERA S

-9
3 R

3.1 KX

3.1 HERURRESEEZN Sk SO PR A2 5%
M) 2 A G o B I A 5 4 1 i A PN R 4
FAp A0 R IR O, 5 A AR,
AR ZH 1457 PN 1 240 )™ B 2 0, A M PN B AT 2 I
HarE A EpeZE AT DL R BEHOE N, SRR LA
KRR RS BRI () 2 2 A5 s A BT it A 42 ol
2 AT WEEHTE R ; 2 AR AR B0 ) 2 0l 45
SRR T P RELT A A G 5 oA DB
BEH; LR B 1 R A I A S5 M
JiE Y RE ] WL/ B 27 3 A R B BT AT AR AT T 45 40
MR TIER , P iR B A R WA E N
T T 2 189 1 % B B NLRP3 491151 577 2L 1l 45 445 # 1F
W, N AN R 50 £F YRR SE 5 R LA I N BE AT 4
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K RBEHIE . TR 1—2,

3.1.2 #RALERBEZ X VI g 5[4l
B BRI VI THE (P<0.05) , SARLA R, 1 Uk
PREABEAA A A A HC A VT 4540 NL-
RP3 #5120 VI SRR (P<0.05) ; S HE XA ERFR 3T
DR 4 L3R, B KUAR R AR B v e 711 o 4 F
B FC A A TT 85 20 NLRP3 1 il 570 41 VI 5B AR (P<
0.05) ; SRR FRBE G h R 4 b, XAk
FaBE 7 e ) A e A VT 85 40 NLRP3 417 4 59
4 VI HIFRAR(P<0.05) ; 545 XAIR TR TE ) i 77 H 20
Fods , BTFEA AT T 4540  NLRP3 #0057 2 VI HIFRA%
(P<0.05) ; 5 BT FE AR A VT 4548 L4, NLRP3 4171 571
ZH VI FE(P<0.05) . 1EWLF 3,

3.1.3 R R R BT X S KL COL T |
COLIN #35/KF & COL I/COLIM Fufl sy 525
FI4 H 3, ARIZH COL T &ik7K - .COL 1 /COLTI L

i, 100,

E F

EIBIFEAK(P<0.05), SR LR, B AR B
AR A e R e 4 R BTHE AAth VT 85 2  NLRP3 41 4]
FIZHCOL I 357K .COL I /COLII He A3 T (P<
0.05) ; ¥ WAL & Fa B 7 Hh 57 1 41 COL T FAAIE (P<
0.05) . SR RALIRARBEA (% 0] 1 4 U A, #E KUK
FaBEi b R4 R NLRP3 #7150 4H COL [ %
KK (COL T /COLM T (P<0.05) 5 #5: KAk %
B H ) H 4 COLIM AL (P<0.05), 54k
PRAABE 7 R B4 He s, NLRP3 #0154 COL 1 3%
AT (P<0.05) o SHERALIRAR B i ) A L
# ,NLRP3 $#15712H COL I #ik/KF-THE5 (P<0.05).,
S HEAR AT A5 4 He &S, NLRP3 #5571 41COL T %
KK COL T /COLIN LB ¥ T 5 (P<0.05 ), TEIL
4,

314 HEXAL PR B A e E B k4140 NLRP3
Caspase—1 ,GSDMD-N IL-1B IL-18 ASC & 1% ik

G

1 HHEZREZIKALN HE LBER(x20)
Fig.1 HE staining results of aorta in each group of rabbits (x20)
TE: A A BRI A UL IR R BEA (R 2 4 5 DAL KB B0 h ) i 4 s E AL XA IR R 70 2 7 s 2 F. T4
A TTH541; G.NLRP3 SMHIFILL, L0655 %A RBEHIL B X 58,

-
Joage, s,
A B
& &
KLY dosun,
E F

o,
G

B2 HAGKIFBRARRIREILBELER(x20)
Fig.2 Sirius red staining results of aorta in each group of rabbits (x20)
T AZS FL2L BASEIUAR ; C IR R BV RS0 4t 201 s DAL AR FR B hf) e 2 s B AR R B0 (R 0 ek 201 FL T
FEARALTTH520 ; G.NLRP3 Skl 4], £LEAFLAURBEHUE X L,
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F*3 BARITEKALTF VI BIELEE (xxs,n=3)
Table 3 Comparison of VI in aortic tissues among different

groups of rabbits (xs, n=3)

4l VI
= HA 0.15+0.03
HiAIZH 2.71£0.09%
R B I i 1.38+0.28"%
HERALRF B P 2l 0.61£0.07 %+
AT BE 5 e 77 12 0.54+£0.27 255
RHE A Ay TE52H 0.2320.09 45+
NLRP3 il 7721 0.05£0.022%##%

52 FAAR G, 2P<0.05; SRR L, *P<0.05; 5 #: WL
FaBEA IR H , *P<0.05 5 55 RIL R i P Al i 4 A L
8P<0.05 ; 54 KU AL P Bt B3 12 )t 4 AH L 0P<0.05 5 5 BT HE £ At
TTESEH A EE ,2P<0.05

B 525 4l e, B4 NLRP3  Caspase—1 |
GSDMD-N . 1L-1B . 1L-18 & ASC & #k /K FH T+
151 (P<0.05) , SRITLE AL XA IR RS TR (IR it
2H K BIFEARABTT 5540 NLRP3  Caspase—1 IL-1B IL-
18 S ASC #EFIFRIXIKF-HAREAR (P<0.05) ,GSDMD-N
A RIBAKETFE (P<0.05) s i XA R B
F 2 S NLRP3 #0151 21 NLRP3 ,Caspase—1,GS-
DMD-N IL-1B IL-18 K ASC & 4 ik /K - HIR#AR
(P<0.05) , SH: LIRS BRI IR A e, 1 Uk
Prartah R4l NLRP3 Caspase—1 GSDMD-N |
IL-1B8 J& ASC & 1 Rk KT AR (P<0.05) 5 BTHE
HAt 7T 454 NLRP3 ,Caspase—1 IL-1B & ASC & [
IR (P<0.05) , GSDMD-N 3 H 1K 7K -
THE1 (P<0.05) ; NLRP3 #5720 NLRP3  Caspase—1
GSDMD-N IL-1B 2 ASC & 1A K F-BIFRAR (P<
0.05),1L-18 & FH KA KF- T+ (P<0.05) . H5HEXAL
PRFATE ) vh R i 2 b BT AR T 540 NLRP3 |

Caspase—1 ,GSDMD-N % ASC & 4 5K F 4 T+
(P<0.05) ; NLRP3 #1Jiifi| 21 Caspase—1,GSDMD-N
IL-1B I FRIRIK P FEIR (P<0.05) , 1L-18 #E 3R
KK HIFHE (P<0.05) . SR RULIRTR S0 o) &=
A HEE, BT FE AR A VT 454 NLRP3 | Caspase—1,GSD-
MD-N .IL-1B.IL-18 /&% ASC % (13235 K 35
(P<0.05) ; NLRP3 #iJi il ] 4 Caspase—1,GSDMD-N
Fo ASC I FRIBAKF R (P<0.05)  1L-18 IR
RAKFTHE (P<0.05) . SBTFEAALTTE5 24 e , NL-
RP3 #1720 NLRP3 Caspase—1 . GSDMD-N IL-1B
Ko ASC 7E 13k KB FEAR (P<0.05) ,IL-18 1
FRKTHE (P<0.05), TEWE 3 5,

a c d e f g

b
e 5 @M

118 kDa

Caspase-1 D - - - - 45kDa
GSDMD-N ) == @D == @S = St
n-ip & \ Be 30 kDa
IL-18 — ) - — o —— 0 2LDa
asc | X - N 5 .
B-actin b GEp SED SIS G Gusaw» 42 kDa

B 3 |AEBhEKEL NLRP3, Caspase—1 ,GSDMD-N IL-
1B.IL-18 ASC EHEHE

Fig.3 Protein bands of NLRP3, Caspase-1, GSDMD-N,

IL-1B, IL-18, and ASC in aorta tissues of rabbits in each
group

T a2 HAL b AL c AL RLH R BEG T Ik 45 d Ak UL PR
BEG GG ; e AL RULIREREE S0 i 2L £ P AR AL T T 5540 5 ¢ NL-
RP3 #lIFI2H

3.1.5  HERULIEFRBEZ A F 3K 2 Caspase-1 |
IL-1B.1L-18 mRNA Fikpyizm S5 {4,

R4 BAEBRITHIKALFH COL T (COLMKAKER COL I /COLIM EL{ERI L% (k25 ,n=6)
Table 4 Comparison of COLI and COLII expression levels and COL I /COLII ratio in aortic

tissues among different groups of rabbits (x+s, n=6)

4l COL T /(ng/mL) COLIN/(ng/mL) COL T /COLII
S HU 2.8220.10 2.180.01 1.29+0.05
HEARIZH 2.630.11% 2.27+0.04 1.16%0.03*
BRAP R BEA I i 2.82+0.14% 2.29+0.07 1.23+0.04*
HERALRF B P 2l 3.02+0.03 %% 2.11+0.19%%* 1.350.14%%#
FERALIRARBE 1 12 7 ek 201 3.02+0.07 %% 2.26:0.07 1.3420.05%%#
BT fh i TE52H 2.92+0.13%* 2.20+0.04 1.3320.04%%
NLRP3 il 7720 3.3540.462#% 2.1840.14 1.55£0.31 2%

52 AL, 2P<0.05; SEBIAAMLL , *P<0.05 ; S HENALRIGHEG FGRE AU IE , *P<0.05; SAEKALIRFERE I P 4R LE , <P<0.05;
SR PR T AT EL L YP<0.05 5 S5 FTHE A T TS A AR, °P<0.05,
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x5 BREABRETHIKAL NLRP3, Caspase—1,GSDMD-N IL-1B . IL-18  ASC TBH RiLKFELLE (x5 ,n=3)
Table 5 Comparison of NLRP3, Caspase—1, GSDMD-N, IL-1B, IL-18, and ASC protein expression

levels in aortic tissues among different groups of rabbits (x+s,n=3)

Iy NLRP3 Caspase-1 GSDMD-N IL-1B8 IL-18 ASC
E{EE 0.17+0.06 0.150.03 0.24+0.15 0.17+0.08 0.650.3 0.1320.07
HiIZy 1.140.16 1.26+0.19% 1.2420.35% 1.320.22% 2.12+0.53% 1.15+0.05%
HERARRBEA MG EREA 0.90£0.07%* 1.13+0.21%% 1.32+0.41%% 0.32+0.06%% 0.72+0.30% 0.63£0.06*
FERAIRARBE 1 7 e 2] 0.37+0.06%+* 0.60+0.03 2% 0.73£0.422%# 0.17+0.02* 0.66+0.30* 0.27+0.03**
MR BT 4l 0.33+0.23%% 0.64£0.08%+ 0.81+0.40%%# 0.12+0.03* 0.51+0.29% 0.31+0.11%%*
B FEARABTT £G4 0.65+0.415%%9 (0,940,148 1.92+0.41 454 0.22+0.06** 0.83+0.32% 0.44:£0.05%+%
NLRP3 #5741 0.400.27 2% 0.44+0,175%%®  (0,57£0.38%%%%  (0,092£0.0425%°  1,05£0.35%%5°  (.2520,04%°

T 52 R, 2P<0.05; SR LL , *P<0.05 ; SR XA BRES BE I (BGH) t 2L LU, *P<0.05 ; L NLERASHE I Rl BELLAR LE , “P<0.05 ;
SRR RSB0 = R AT LE , 'P<0.05 5 S BTFE R AL TT 454148 L ,°P<0.05

B2 Caspase—1 . IL-1B f IL-18 mRNA kK F
BTt (P<0.05) , SR g, kR R B 11K
FlHE4H IL-1B8 IL-18 mRNA 23k /K ¥ BRI (P<
0.05) ; XL FRARTE A | e 7] o AR BT HE R Al 7T
FEA] NLRP3 ] 52 Caspase—1.1L—-18 f 1118
mRNA Fik KRG (P<0.05) . SRR RS EE
AR A H A, A KRR b | e 39 2 el
FEAAMLTT 4520 \NLRP3 4] 5 2 Caspase—1,IL-1B
FIL-18 mRNA FRIKKFIIFEAR(P<0.05) . HHEX
AR FRBE TR A LR, 45 AR AR B 17 e 711 o
2. PIHEARALTT 454 Caspase—1.1L-18 mRNA ik
IR A (P<0.05) ; NLRP3 #1571 41 Caspase—1 .
IL-18 J IL-1B mRNA 22357k FEA% (P<0.05) .

S R R B 17 ) e 2 LA, BT A 7T 45 40
IL-18 mRNA & ik 7K F B AIK (P<0.05) , Caspase -1
mRNA kKT (P<005);NLRP3 #I51I2H 1L-1B
1L-18 mRNA FKik/KFHIBEAL(P<0.05) . SBTHEHA;:
TT45 2 L% ,NLRP3 il il 57 4 Caspase -1 IL-18

mRNA ARV FEK(P<0.05) , TEILE 6,

3.2 kSRS

3.2.1  EEDOEIEYEE VSMC R tArEd) a-SMA

(235 DAPI i 18 4 i A% 5205 Wik €4 ; o—SMA i
T A] DR SRSk a0 FE 2 A T A T s & 0T
TE AT DL a-SMA FAPEDEN 54206 06 7, 248 B S5 1X 45

LR W e IRy 0 2 MARRE iE

SEFT AR SEEE B Y VSMC, TEULEI4,

3.2.2 OX-LDL X} VSMC ¥ ity dpe (e J3 ek [ i

Pk 1224 48 h i}, 50 pg-mL! 41 HAE, 200 pg-mL™!

OX-LDL 20 #1250 pg-mL" OX-LDL ZH#i# 24 h &%

48 h J5 VSMC FEEHHIIFEIL (P<0.05) , ELI#E OX-LDL

VA 0 5 4 P o ] S 17 3 D, S22 ¥k R R B [ 4

ik, H1F 250 pg-mL OX-LDL §ifi# 24 h J5VSMC

FETE %, % R e S BT £, Einis

M XTI AR O PPAG 50 252 306 8 200 pug» mL™

OX-LDL H[i# 24 h VE R, TEIWLA S,

3.2.3  HAE A MG E SRS AL

R6 BARFTHIKALR Caspase—1 . 1L-18.I1L-18 mRNA Fik/KF LB (s ,n=3)
Table 6 Comparison of Caspase-1, IL-1B, and IL-18 mRNA expression levels in aortic tissues

among different groups of rabbits (x£s, n=3)

4l Caspase—1 IL-1B8 IL-18
ZFHA 0.83+0.33 0.77+0.03 1.00+0.01
FRIZ 3.85+1.44% 2.32+0.43% 3.39+0.6°
TR R B IR ik 21 3.22+0.85% 1.64£0.52% 2.91£0.11%*
AT B ) i 20 2.63+0.81%%* 1.38+0.29%%* 1.90+0.375%*
TR BT 7 e 77 e 4 1.3420.31 2% 1.3720.17%% 1.7120.10%5#
BT FC AT T £5 20 1.7220.63 2% 1.4620.48%% 1.40£0.11 255

NLRP3 #1521 1,270,505

0.66£0. 1274 1.50£0. 12244

575 A, 2P<0.05; SERIZUAH HE , * P<0.05 ; 54 RUL R R BEZ AR 41 AH H , *P<0.05 ; 5 XA R B 7 h A 4UAH E , $P<0.05 5
SRR BT AT EE , 'P<0.05 5 S FTFEAALT T 454140 He , °P<0.05
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DAPIL a-SMA Merge
B4 VSMC ®EFEILETE (x200)
Fig.4 Immunofluorescence identification of VSMCs (x200)

1.24

/3 12h
B 24 h
I 48h
1.0-
0.8
X
Ha 0.6-
fu]
el
&
0.4 -
0.2-
0.0- v g 0 " " "
0 50 100 150 200 250

OX-LDLREE/ (ug-mL-?)
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Fig.7 VSMC pyroptosis—related morphological changes by transmission electron microscopy (x5 000)
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0.05), HWFET,
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GSDMD-N IL-1B IL-18 ASC FEHZFIAREM 523
40 8, B AU ZH NLRP3 | Caspase—1,GSDMD-N |
IL-1B . IL-18 ASC # 1 F ik /K44 TH i (P<0.05) .
BRI LA, 42 AR AR B 1 % 25 117 41 NLRP3
FI572H NLRP3 Caspase—1 GSDMD-N IL-1B.I1-18
ASC i H R IKIKF- BB (P<0.05) s NLRP3 #5171
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B HFRIBIKEE TR (P<0.05), SHEXILEFE B
T IMVE AL A, NLRP3 3374 NLRP3  Caspase—
1.GSDMD-N . IL-1B . IL-18 ASC & 175K -2 T+
15 (P<0.05), 5 NLRP3 33074 L #% , NLRP3 #1iil
7 41 NLRP3 Caspase -1 .GSDMD -N IL-18 .IL-18
ASC HHRIXIKFHIFER (P<0.05) , TEILIF 8 3% 8,
327 #ERULEEREEZXT VSMC H Caspase—1 I1L-18
IL-18 mRNA KBRS 52 HA L, BRI
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Fig.8 Protein bands of NLRP3, Caspase-1, GSDMD-N, IL-
1B, IL-18, and ASC in VSMC of each group
T a5 FI2H ;b.NLRP3 BBl R ; e XA BE T & 25 LTS 20 d A
HIZH ;e NLRP3 4151504

Caspase—1 IL-18 M IL-18 [y mRNA Fik/K 1T+
15 (P<0.05) , SAERIZH s, B AR R B0 % 241
140 NLRP3 il 5 4H Caspase—1.IL-1B M IL-18
) mRNA 235 7K 2 B A (P<0.05) ; NLRP3 50
F2H Caspase—1 IL-1B M 1L-18 A mRNA £ik/KF-
BT (P<0.05) . 54 RALIRFRBE 3 245 15 41 1L
¢ ,NLRP3 #4374 Caspase—1 IL-1B & IL-18 Ay
mRNA kK4 TR (P<0.05) . SSNLRP3 35 #12H
FL# ,NLRP3 #ill ] 5| 2 Caspase—1 IL-18 S IL-18
) mRNA FRKCFRIAR (P<0.05) . TEILE 9,

#7 &E VSMC EFiREFH COL I COLMFXKF R COL I /COLI ELIEAIELEE (x5 ,n=9)
Table 7 Comparison of COLI and COLII expression levels and COLI/COLII ratio in VSMC

culture supernatants among different groups (x+s, n=9)

el COL I /(ng/mL) COLII/(ng/mL) COL I /COLII
ZFHA 6.71+0.12 3.09+0.05 2.17+0.04
RRILH 4.37+0.08° 4.54+0.06° 0.96+0.02°
R AR BE D & 245 L35 21 5.3220.02% 3.49+0.06%* 1.59:£0.03%%
NLRP3 #3512 3.83+0.07%%* 6.12+0.28%%* 0.6320.03 %%
NLRP3 il 41 5.43£0.07 2% 3.43+0.06%% 1.58+0.045%¢

528 AL, 2P<0.05; SERZHAALL , *P<0.05 ; SRR R B & 25 1L i 4H AR EE L ¥P<0.05; 55 NLRP3 i sh74H4f L, *P<0.05,

%8 £2H VSMC 1 NLRP3,Caspase-1.GSDMD-N 1118 1L-18 ASC & A Rk K FELLER (345 ,n=4)
Table 8 Comparison of NLRP3, Caspase—1, GSDMD-N, IL-1B, IL-18, and ASC protein expression levels in

VSMCs among different groups (x+s, n=4)

il NLRP3 Caspase—1 GSDMD-N IL-1B 11.-18 ASC
=kl 0.050.03 0.1120.02 0.06+0.02 0.04+0.01 0.06+0.02 0.04£0.02
A2 0.58+0.15% 1.18+0.36 1.07+0.24% 0.63+0.08% 0.85+0.16% 0.58+0.18%
ERACIRIGBE F A IMIE4] 0.24+0.03%% 0.41+0.14%% 0.38+0.11%% 0.19+0.08%* 0.35+0.14%% 0.15+0.05*
NLRP3 #3712 0.83+0.25% 1.3420.47% 1.40£0.39%* 0.74+0.14% 1.07+0.32%% 0.64:0.29%
NLRP3 il 121 0.18+0.082*% 0.35+0.07%%¢ 0.2420.092%¢ 0.1720.074%¢ 0.3620.132%¢ 0.18+0.08#¢

T FE AL, 2P<0.05; SHBILHA L , *P<0.05 ; 51 RAL IR BE & 24 1ML 75 4LAH L, *P<0.05 ;55 NLRP3 #3700 b, $P<0.05
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*F9 KL VSMC H caspase—1,11L-1B,IL-18 mRNA FikKFELEE (v+s,n=4)
Table 9 Comparison of Caspase—1, IL-1B, and IL-18 mRNA expression levels in VSMCs among different groups (xxs, n=4)

il Caspase—1 IL-1B8 IL-18
234 1.0120.13 1.02+0.23 1.00+0.03
A 1.77+0.21% 1.7320.20% 1.22+0.03%
AT B & 245 IILTE 20 1.39+0.20%% 1.4020.16%* 1.1120.02+
NLRP3 #3512 2.39+0.26%%* 2.11+0.06%%* 1.3420.02°%*
NLRP3 #5520 1.4020.1355¢ 1.4020.06%%¢ 1.1020.05%¢

T 525 A, 2P<0.05 ; SHRZ AL , #P<0.05 ; 51 R RA B & 25 LT 4140 L , *P<0.05 ; 5 NLRP3 BEhFIZHAH L, $P<0.05,,
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