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Relationship and Traditional Chinese Medicine intervention of pyroptosis and
cardiovascular diseases
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(1. Institute of Basic Medical Sciences of Xiyuan Hospital, China Academy of Chinese Medical Sciences, Beijing 100091, China.
2. National Clinical Research Center for Chinese Medicine Cardiology, Beijing 100091. 3. Beijing Key Laboratory of Chinese
Materia Pharmacology, Beijing 100091)

[ Abstract] Pyroptosis, a pro-inflammatory programmed mode of cell death that relies on caspases, is accompanied
by the massive release of pro-inflammatory factors. There are two main signaling pathways in pyroptosis: the classical
pathway mediated by Caspase-1 and non-classical pathway mediated by Caspases-4, 5 and 11. In addition, Caspase-3 and
Caspase-8 can induce pyroptosis by cleaving Gasdermin E and Gasdermin D, respectively. Recent studies have shown that
pyroptosis plays an important role in the occurrence and development of cardiovascular diseases. This article briefly
summarizes the relationship between pyroptosis and cardiovascular diseases including atherosclerosis, myocardial ischemia/
reperfusion, heart failure, hypertension, and diabetic cardiomyopathy. In addition, we review Traditional Chinese Medicine
interventions explored in recent years to provide new ideas for the prevention and treatment of cardiovascular diseases that
embrace the advantages of Traditional Chinese Medicine.
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MAET 2 —FFH Gasdermin /> 5 1) 40 i 72 7
PEFET 7=, SR T2/ & AR 208 BT AL, 5 1 240 i
ik i R A B A 2 S e 2R AR % 00 L PR R
AT 3 I R A BN o 98 A SR I A 22 A i
R IEAS FLRR AR, 20 M A T B A ¢ R E /)N
PR 55 0 I B0 1Y K AR R R I A O
W9 R, Z M 2552 75 SRR BE % I 42 40 i £
B 300 LB 5 o AR SR [T P AMAH A 5 b
J'& T AR AR T 2 AL B 5 0 i A 0 1Y
RFR, VLB B2 2 06 T 1R PR 3R, LU i T T
A AR T AT, O A5 0 B B TR B AR s
2RI

1 AT R

AT IR B S 1992 4F Zychlinsky 7E 3
PR PR TR B 1 B e 4 i v &2 B, 1999 AEAETD
PG TR J% e Y L W 40 B b o W6 B T Ry R
I S AT ST R ek Caspase-1 il il
FIFNEER Caspase-1 5 REA RLBH 1 I QAP 75 5
RIZAEAET S, I Caspase-3 #l il &1 A GE ; $E R AE1E
— P A AN AE T 20, AN MO T 28 B TR DG 2R
1 Caspase-3 1 #3557 2001 4, Cookson BT #l
Brennan MA B WK 4 il £5 70 L — Fh i
Caspase-1 41 3 (19 & J3° ¥ 41 i 56 7= 19 8 JB K177
2011 4F  Kayagaki 2% & 3 Caspase-11 75 14 5 W
NI AE T AR T Caspase-1 BIIIG , IFH B2
e MR FE /MR AR s izl Caspase-1/11 (SENid R
B AT A, ELE] 2015 AR, 350k 7 A 5T A
GSDMD £ [ /& Caspase-1/11 ) SCHEEEY) , AL AE T
PeE B E XA M Gasdermin v 5 A 2 T M 40 it 3R
FELOT AN BB SE & PR, Caspase-3 | Caspase-8
T GSDME W5 T 4fifET-. 2018 4F,NCCD
(ZMISET A4 22 Dl o3 ) M A B AR T 0 SRy —Fhi
TPEANAEAET” B AR T Gasdermin £ 11 5 AL
G S5 LA R 8, 18 8 2 RAEME Caspase TS Y
Y AR T B R AL A T A A
AR T A5 B SR A0 0 AL PN B AT
OIS AL AT FEAE L SRS L Al
JEL AT T SRR R A0 I T, A0 B bR
R 10~ 15 nm PREFLS ) 4R i 24, i N 28
VAT T LA AE /IMA T B R A1 48 PR - A0 4% 1 4
ﬂ@ﬁ\?—lﬁ( interleukin-13,1L-1B) .IL-18 EIT R

%25 11 B1 (high mobility group protein B1, HMGB1 )
YR 7T 1 (heat shock protein, HSP)

2 ARETHRENS

2.1 {k#i Caspase-1 HJ2Z B EE T 1@ B8

MM RS 5o R e 5 B8 4y
PEAISET (regulatory cell death, RCD) 53" g
R AP R AR TR 3Z 146 ( pattern recognition
receptor, PRR ) & R G 5 J7 4K £ ¢ 43 F B =X
( pathogen-associated molecular pattern, PAMP ) il g
B A0 & 7 F #% 3X ( damage-associated molecular
pattern, DAMP) , PRR &% EZ T IREE & H R
2k B 3 FE 3% 1K ( nucleotide-binding  oligomerization
domain like receptor, NLR) . Toll #£ 3Z & ( Toll-like
receptor, TLR) LA 28 25080 2 B2 3Z {4 (absent in
melanoma 2-like receptor, ALR) 4 JLRR A ] A2 A4
M, PAMP 5 DAMP #i ) PRR 7l 5 5 245 X
WU A AR TR R AR MA R B R Y, R/
REMENEAREZEY " . B2 R
SE/MAA NLRP1,NLRP3  NLRP4 , AIM2 FI Pyrin,
Pyrin 7] L 5 4% 3k 5 1 ASC ( apoptosis-associa-ted
speck-like protein containing a CARD, ASC) JE il SiE
MRS G, HAERSN BT Caspase-11 B985k
TR RAE/IMASE: NLRP3 SAE/MA 43531 Hh 1 12
J3F NLRP3 ,ASC I pro-caspase-1 ZH i, 46 PRR
A, 0 NLR SR, 2 RAE /NS & i S 4
Ry o TEANMLN AR S AR, RAE/IMA Y
WG AE R Caspase-1 THALI 73 F15 5-F & , #E 32
20 B TR AR AE SR, 4% ORI X NLR
(NLRP4, M £ % ik = [N T 2 ( AIM2) . NLRP1 Al
Pyrin ) {1 IS BOR A 55 /MA I 240 T
pro-caspase-1 % ft. 2 H G & 1 #) Caspase-1,
GSDMD # Caspase-1 Z&fi# I , BB FLIE WL
RYEAIMLH T IL-1B | IL-18 \HGRB S5 B, 5 T 41
12620 mae
2.2 k% Caspase-4/5/11 FAE & B R T i B

Caspase-11 i o WA J7 X [E] 45 5 | RS A i AR T
—J7 T Caspase-11 A F #3455 40 18 5 2 b
(lipopolysaccharide , LPS) , fE T GSDMD, i5 % K*
AN, WS NLRP3 SEAE /MATF B R AE 7, S i
AR AET; 73— T, Caspase-11 M REILIE pannexin-
13EIE B ATP (2 HEERS 52 4K P2X7 JIE 58 38 i) T
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Caspase-4 .5 5 Caspase-11 J2[FJRE A, LIk
AL, d AT LR B LPS, {2 #F Caspase PR 5 5 1%
&, V%] GSDMD-N , 5 Z AL I 18 A1 5 M A Joe 18
W, 51 & AIBET SRR AE

HAETXF Caspase-4.5 .11 AE40 L3 J& 1) T it 1 2
B P e HAE IR R0 Th AP T b X 1 38 98 9
P R ST 2
2.3 Hfh Caspase M SRIMAMET

ITHAIF5E B, GSDME HE#S 8 Caspase-3 VI,
2L 2R N Asp270, J5 #7738 K
GSDME-N H Bt, N S £E T . Caspase-3
AlfE GSDME ¢ 53k U 30 il N ¥ A1 C ¥ J BE,
GSDME [ N 3 K Bt (GSDME-N) 5 GSDMD-N #
oL, P BT ORI B AE T X R
2T DMEINA Caspase-3 (9 3H0E A 5 25040 Ml 4 7 19
EGEME S BT, B A GSDME, Al #
Caspase-1.3 Fl 7 2 315 S A AE T X itk
— R RE T IR T IR

i 5% 2 B Caspase-8 HIIIG fill & T~ NLRP3 4 F
AMEPT IR Caspase-8 M BEIS K AT, K)G , HC
WFT ¢ S 3k HIS 7R 2R FQ T R0 8 T yopj #1H] tak1
251 Caspase-8 MKHfi P ) GSDMD 24, 35
UMM AT, X FWRE Caspase-8 BT IRE A
T2 Caspase-8 55 Caspase-11 BB I8 Al LU 58
RAEFE P L gk R Caspase-8/GSDMD i
&1 Caspase-3/GSDME 3 1% 1] BE J2& 41 g £2 7~ 1)
AL

3 ARECSCOERFIXE

O I AE B S T R L N 5 R AE T A 3
, A AR TR 22 0 A 1 s L AR R
SCSHVEIT . 240 LA T R BB R O I 0 1) P D
PR AR TRy & AR N HU L ) R s i A R
Az IR IR N B A, T A 50 IOk B I ke 1 G
5 RO LA KA WILEF 44k, hn 8 52 0 1 40 35, =
HHFAR,
3.1 HRRETS5ahRREFREL

Bk AERE AL ( atherosclerosis, AS) & & ZFh
DR 28 A PR RE M 00 , AN B AE T R 8 J2: o ik s
FERE AL & A R J A SCRE R R 0 AT
Ve —F e S PR A MU FE T 5 =X, 78 3 Bk oA A i1k

iR AR M T R R SN E )
Uk SRR RE AL TR A AN B e, S BB R 2 AN il A
T, B 2838 1o R A 8 40 L PR 7, 5 1S
TNIREE S C
DAL B 24 Y 21 R B 05 0 R BB 2 B ok o A A6 1Y
GESIZREIN ) i 100: S W AT S s 11 = R 5 )
JRAG AR A A B — 26 A B P 3% AT i B NLRP3
ASC Fl Caspase-1 [3RIK 5 N 2 LA T2, in
Bk FERE AL BE B 1 & JR 2 Yin B W 45
R, W AL AR R 3R 1 ApoE™ T /N B P Y
Caspase-1 2 N EZ 40 MBI FET-; 5 ApoE™ /N UAH
L, Caspase-1 il ApoE W& mbr /N B 3 sl ik ss X
SKBEERE AL BUR > T 44%, Zeng 25 KB, K%
[A-F kB (nuclear factor kB, NF-«B) #1I i ] BAY11-
7082 R i EREAC K2 A H NLRP3 | Caspase-1 1 1L-
18 By R ik, A b = W % ( wrimethylamino oxido,
TMAO) | % 1L AKX % B 5 5 1 (oxidized low-density
lipoprotein ,ox-LDL) J& 1 T . TN 4 % & 412 i NLRP3
AT 00 P2 4 A AR T R AL R34 5 AR A 4 RS
P48 ( reactive oxygen species, ROS) j= 2 5 13430
LT LRAR N E BRI Al 2 & W B
(succinate dehydrogenase B,SDHB) 7£ FEWE Al & 4k
A OCE M AE R, SDHB 13 RKfEHE T ROS
[ 4, T SDHB shRNA B YL iH B T TMAO 5%
S Sk P Bz i a7 R 9T R ROS/
NF-«kB/NLRP3 $li7E 2l Jik k5 4 A 1 28 e v 118 1N Bz 4
MR T A,

5 R 200 P 905 96 A 200 L 2 2l Dk ok A B A 3kt ke
AFRE M S P2 Al AR T 3 koo R A Ak
B B AN RS 3227 K R R B, AR
WA ox-LDL Ab 2 AT DU {4 135 37 19 16 R 40 i
55 KA AR T AT AR 38 3 ok 6 R A 1) 2 e
5 L W% A8 1 AH B8 ( lysophosphatidylcholine, LPC ) J&
ox-LDL Z 3l ik o6 1 8if 1 2 A v HAT i BE AR R A1
S F4 Correa % HRIE, LPC i T 50 4%
VA B2 20 D P TR A0 T 1l 2 R T Caspase-1 FY3
AN IL-18 BRI . ST ISR, Je i T 3d i 1
Ji ROS 774 | #0% TXNIP/NLRP3 RAE/MA , 5 [z
EOMEA IR T ) NF BB G TR 11 p6s iR
fifeit 7wl Tk E A M4 i £ T, 2 p65
B siRNA JLERES, JE 1 T 155 19 Caspase-1,1L-1B .
IL-18 45 1 IA1E RAW264. 7 4 b i 3 AR,
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Peng % JE ORI RSN R (9 NIX 38 i 05 b
T A REID ] ox-LDL 75 S EL WA AR T eokidk A
WA ek 24 B AR R BB FL 57 AT B ROS 1) 77 AR Sk 1l
il EL VA Caspase-1 FOTLTE A1 IL-18 By AL 36
HHTE sh ks RERE AL A IS PR R BRI T, ki A LA
ks A SR E M ALRDR IR Al i AR T, B W
45 R K B ROS/NF-kB/NLRP3 #ili 1 £k i 44t 7
S oK R T 5 i e A 5 0 i T v G A Y
YEH . IEAh, Caspase-11/GSDMD FFE 25 #LAE T30 B
5Bk REREAL A AR E . Fidler 251 % B I
20 A T 2 N EE Sh ks BERE AL, T R BR Caspase-1
11 5% GSDMD F F AT 5 Jak2V617F /N B 3l ik ot
FEELL

ST LA AR ) £ T AT S5 B0 ks B R Ak B B
LR YENE AR, I fioh A 98 RE KN, DA T R B0 B 4 AN
FoE 1 R MG 55 1, AF 9T R B, ox-LDL 3 i FE
NLRP3 %4 /IMAIE T - WLARIEAE T, 177 Caspase-1
IR VX-765 7] 52U D ox-LDL 55 1Y N B2 40
P T, 0 2% 3h ook R Ak B K T B gE R
R TR SR AT 3 8 ApoE ™ /ML AIM2 ,GSDMD-N
(A EE PR35, 35 DR 3l ok o A b B e 1 5 (AR S F
TR IE AIM2 Fl GSDMD-N (926355 ox-LDL /K- &
WA 22, H NF-xB 31041 31 AT Lk /b ATM2 (1)
Tk,
3.2 AT 5.0 AERIN/ BEERG

LR Bh ik P P 2 R] S B0 WL AE ( myocardial
infarction, MI ), F i e 4 B9 A D& 92 2 K bk 42 1.
ik, LABH 1k Oy U2 AR BE AR T, SR T, 224 I I P38
B 5t it JL B8 AR A5 DAY &2 IF W v, Ll 240
ST S HEA TN EE | 3 — 5 B AT R AR by oo JIL R I P
JE 1 5 45 ( myocardial ischemic reperfusion injury,
MIRT) , SHE W FE MI/RI &A= i 8 o ke 5 22 ) 4
ML AT T RS B OR AR R T, ok 2
FIUESE R 4 AR T 5 MI/RT 2 UTAH G

Kawaguchi 2510 % BLAE MI JET- H & 190 I rp
FE1E NLRP3 RAE/MAR Y o TR O LB LA 1E AT
SRR T R R AR R A A RS 238 KA, A
1M G NLRP3 4 AE /A, 42 JF 40 i 2 7=
NLRP3 4AE/IMA BT A5 1) 240 it 45 T A =085 JR
i KB MIRI 2 B2, H B IR MIRT K B CK-MB Al
LDH PR i i B 2 T 3B BB IR KR, IF 1A
NLRP3 48 i /INA 15 A 0 40 it A 1 B 384 i, i 41 741

NLRP3 #RAE/IMAHHTE 7] it MIRTSY | 454
P Y 08K ) 38 3 410 i) NLRP3/ASC/ Caspase-1 il
() K B MIRT BRSO L e g i st
PO &AL 7 3 NLRP3 A 5 09 4 Jf £ 12, 410
miR-29a #[a] PLBRAE ELJH Y - 2 AHCHE 1 (sirtuin,
SIRT1) s Al LAk 36 MIRI™ . Db b #F 58 45 R & 9
NLRP3 4 (4 FE 7278 MI/RI i SCHEPE T,

W5 KB, Caspase-1 3 K # B /)N BUZE MIRI J5
Feo 2 TR 055, O LA BE T B Y H R
Caspase-1 13 & 3¢ 35 i) /N B, HEC JULASE B8 1 £ 2 1
st WESE &, A R Caspase-1 11
HIF VX-765 1T LAydi/b MIRT 454 453 4585 704 o 100 JULARE
AR [A 1Y, Caspase-1 7] GE J2& 163 97 U 1L 5 9 9 1Y)
TR A
3.3 HEETELR

0> 7173205 (heart failure , HF) J& K 2800 1148 85
I B A A IR O B 1Y) 35 B B AR FHURRAE 2 0
MR BRAE , ZR I R O JULAR 0o I R 2T 24
APAET: R PEAN LRI O WLEF ZE AL O IEAE R
OIIRERRALST . UEAEk W5 2 B 40 I £ 7T RE AE
TNPAE 3 AL AR s R )

A 7 T R (' calcineurin
transgeneosis , CNTg) B9 33 B 3 38 25 T 200 AL K
RAEFLL 2K . NLRP3 48 5E /MATE CNTg /s
BRI O JIL R A 850G, 28 TL-1 2 AR H5 BT (1L-1-ra)
RIT)E AR DI RETS 2 k38 s b Ah , NLRP3 35 [N @b
A PRI 1L-18 FLO WL Caspase-1 154k, Vi /b 2 5E
2, et o E AR T RE . X Se45 SIEW] NLRP3
SARE/IMATE 1 TL-1B8 £ 30 LTI 8 e 5 AH O (4 25 1
PEC LR, F0 1 30 AT B T I AE ]

o P A JEE 0 R T R A Y — T U
FHOL Sy, AR L UL AR Y
1, Caspase-1 Fl IL-18 By R EKF- B E LM, b
JH Caspase-1 il 5 FML4E 5 7K R 11( Angitensin 11 |
Ang IDIRYF O NI, & BL Caspase-1 855 T Ang 11
FIEAE JEAE T, 3X 5 Caspase-1 Fl IL-18 T A
%, Caspase-1 1L I 1-18 K IHHE Ang 11 5551
IRYiI1 W N ) W o2 3 | , Caspase-1 /1 19 41
AR T 50 WUIE &R %) A i L 25 O AH O
3.4 HRETCSEMNE

155 1L & (hypertension , HTN ) J& — & 4 K B
RAEPEPIR , A2 2l ik ok A B 10 A S0 1l 8 0% 1Y s
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4 PS =R B A1 = = e =1 | DA S 1 B O S = e
AT WA (LR R T A G ARRE /AR (%) R TS 1 L
FE 0 Rt B g i o R A,

RIESE M R AN EEFERNZ —, R A
B, 5 0E R R L, U M v o R AR I IL-18
KT %F IL-1B VK T Caspase-1, F=i1
W) &4 g5 Caspase-1 B IS A e g —
THF5¢ 26 BH | pro-caspase-1 mRNA 7£ F & P & 1L &
KB = BN KRB 2 ok v (8 F R 38 TR 42 S0 HE T
DOFP AT B R B Ab, R R 2 B /N BRUE A
NLRP3 ,ASC Fll Caspase-1 [ 335, fiE i Caspase-1
WnE , A IL-18 ARG . NLRP3 RAE/IMA G4
oy 1 28T T AT DL RE 9% i R A A R A i
NLRP3 /MR 254 7] LABE KM, MCCO50 /&
—Fi NLRP3 SZ (A BH# ), & Al LARR > 100 v £R 5 5
(9 /INBR g I, PRI, NLRP3 4 i /A ] BE 2
R R 2500 R 1 — NI TE T Il
3.5 R SHEERFEEOIRE

b5 R 95 24 0 WLSK ( diabetic cardiomyopathy,
DCM) S5 b i W 103 % D 1 5 i, DA C WLET 44k
FLC LI A RRAE, TT S 300 5 O R W R AL
BV NEYEE S AW TGRS TR R T = R A
RN LSBT HE T HE S DCM I AR pILi A oG,
AR TFE DCM ot B & H5E HEAEH

F5E K BR, reotl A 3 O A NLRP3 3 AIM2 %
JE/MAF 235 TS Caspase-1/GSDMD 451
AR AT, KPR O PO LR P AR R T AIM2
Caspase-1 IL-1B F1 GSDMD 1E8H R s 1k O LG
(0 LA 2 (%) 8 38 T8 5 T G A0 ) ATM2. 485
/MAERZRIR T IR AR I AE T, XF DCM A 2] k38
VEF' | KAEESFS RNA Kenglotl 7E DCM /) B
A EAL T, IFE A miR-214-3p {2F0 WE AL
AT, s L UTER Kenglot]l A L] DCM
/NERR O LA AR T, UTmT st/ BR 9O DILET 44k
LD INRE' DAL 25 SRR 0T, 3 40 i 4 - {5 5
FERTHE S DCM HTRYT SR 8T 0 75 1)
4 HFEHARZERETHIEONERFHEXHR
Ei

it 5 24 £ T A A 0 2 i Bk B 22 iy
255207 AR A RS ST BUE T AT LLGE 3 NLRP3 |
Caspase-1 ,ASC .GSDMD ,IL-13 . IL-18 EET(E5H
AT, T A AR T, s O S B e,
o, T NLRP3 RAE/IMA | Caspase-1 45 (1) 4 Jifd

FET R 24 RO A PRIV ) S AL
4.1 HBBHEEN

TH O AR 7 0 AE A R 0 T 5 24 13 34 7]
T J774A. 1 B ME A M £ T AH OC B 1 NLRP3
Caspase-1,GSDMD 1933k Il 40 AT, N1 & 4%
iR Fesd B BB e ARk )l
1L NLRP3/ Caspase-1 38 J 52 Wi 20 g £2 7, BFAIG
Caspase-1,GSDMD NLRP3 ()45 (4 #35/KF 30
ok s A A A 5 B 9 LY S 8L TL-18 (TL-18 &
&, T CsE S kok REAE AL R R IFAR R UTR ™, 4%
o 3% I M AT AR U937 B MEAN AR TR, F
4 GSDMD-N ,Caspase-1 , ASC \NLRP3 | IL-1p 2k
I, AT AR A T DU BB 2 g i i 3 i R
% TLR4/NLRP3/Caspase-1 i i 41 il 40 Mg £ 1, 24
257N B Bh ik o83 B T Ak B B BRI T BEN L BT
RIS 25 Bk G ROy | PR I ]
P AR TSRO AR RE AL LR 1 K 2,
4.2 PO ALER I FOER I B R

24 5 Ty LA RIS AT R AR Co JUL A I A5 28 KRR,
LA L Caspase-1 B35, B4 GSH-Px & &,
A ] G N S I A | R
BRI B4 ok 347 AT 3 {1 20 i £ T AH SG BE F1 ASC
Caspase-1,GSDMD I NLRP3 f¥) 33k , Ji /> 48 5E [H -+
IL-1B3 FRER, 92D O JIL fofe ot P-4 3 A R0 R LA 0
IUREBE AL peAh 5 0 & B fh— s v 2
PR RO AR U A R  4E A  AE T
O U it ARSI ot P A 0 LR 1 R 2,
4.3 WMOHFEIER

W2 A2 B L 25 1 T LA e A 5 4 A
ToOREE D IIRE, IR D, R £, P E Ty
7 2 2% ik Wk 5.0 BH R 459 AT 38 4 B IR NF-kB |
NLRP3 (2635, 1] Caspase-1.IL-1B AYIEH Ak, HEIM
JAE A AT HGEAS O I IR AN S IR S5 IR R I,
L FH A AT fg O TR 5 15 R I 3 ( MLK3)/NLRP3
3 I A O UL AR A I, B0 7 T
WA, 0 BH R B 2 I3 8 TR IR NLRP3 | IL-18
GSDMD , Caspase-1 mRNA 7K “F, il #i] cleaved-
GSDMD ASC F) 2 4 k7K, Pk 20 0 L4 it
RAE B OIIEE | RERETT Al 418 ROS
Eit FEAK NLPRP3  ASC , Caspase-1 75 [ f) F ik 7K
-, AT REE ] ROS/NLRP3/ Caspase-1 {5 5 i i
WIS AR PO /N RO LA A T I
#1.
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Table 1 Summary of Traditional Chinese Medicine compounds against cardiovascular diseases through cell pyrophosis

2558y ey "
Chinese herbal %g{i\iﬁi Z‘Jiiﬁfﬁﬁ )
Experimental model Pharmacological action
compound
IR/ BEH DT, AR B ke Py g S5 B A I 7 CRPIL-18 IL-1B /K -, B Ik NLRP3,
NGB 92 5 ApoE ™ /NEL  Caspase-1 Al GSDMD 4 4 il mRNA mzw A E S kAL TR NLRP3 8 0 /IMA A
EJJ%%B’P?@(U&E b, BAFTL4 FasE AS SR BELay £ 1)
ApoE™”  mouse model  of Reduced plaque deposition, lipid content in plaque, serum CRP, IL-18, IL-1B levels, and
N = atherosclerosis induced by high protein and mRNA expressions of NLRP3, Caspase-1, and GSDMD. It plays an anti-
5O IT fat diet inflammatory and stabilizing role in AS-vulnerable plaques by inhibiting the activation of NLRP3
Qingxlin Jieyu inflammatory body in aortic tissue
formula
@&Euﬁggﬁiﬂgf% gﬁﬂf& NLRP3 {%:ajs s {% 1 GSDMD 25 111 mRNA 133k, KR 4 2
IL-1B M3k | NLRP3 #AE /)N
4 pid] s
};Ziﬁ 1 IE dﬂﬂgﬁ%t*% hosi Decreased macrophage scortosis, decreased the expression of NLRP3, Casspase-1 and GSDMD
modet ol PYrophosis 1 tein and mRNA, decreased the expression of inflammatory factor IL-1B, inhibited the
of macrophages
rophiages activation of NLRP3 inflammasome
B L A
T(EAMmEK) A EEE QSR B ] . 4R 1 2 ok T 2
Zunogui YTT4A. 1 FS A R ﬁﬁ[Iﬂ?H B, M) NLRP3 ., Caspase-1, GSDMD Y % 11 2 15 /K &, Wi 410 1 21 g
Jianglang . Qde?n‘Ve low der?.sﬂlty lipoprotein Decreased LDH release rate and inhibited the protein expression levels of NLRP3, Caspase-1 and
Shuxin formula induces pyrophosis of J774A. . Ly .
. GSDMD, thus inhibiting cell pyrosis
( medicated 1 macrophages
plasma)
TR IR & e i it SR TEULRL: FRAS Caspase-1 GSDMD  NLRP3 2 1 41k 1 L 3§ KRR 4LE1 14 1118,
B TT Eiﬁﬂ}ﬂﬂ(%#ﬁﬁfﬁfﬁm IR ,/JR}N’EFHTﬁ S NLRP3/ Caspase-1 3 B¢ B WA g 72 72
Huatan High fat diet combined with Imprnve hpld deposition; Decreased Caspase-1, GSDMD, NLRP3 protein expression; The

Quyu formula

ﬂéﬂa(émﬁﬁ‘

Zhllong Huoxue
Tongyu Capsule

9 %%
Simiao Yong’ an
Decoction

577 LI R
Shanzha

Decoction

Z:E3E Bk URL
Shenkui
Tongmai
Granules

LA
Xinyang Tablet

L (2
IR

Xinyang Tablet

( medicated

plasma)

REBTT

Lugi formula

immune injury to establish rabbit
atherosclerosis model

fig 2 B A = 0k R IR T i R
U937 W2 i Al A58l

LPS and ATP induced pyrophosis
of U937 macrophages

R 2 3 ApoE ™™ /R
ZjJ HIK 9*5'#@ [a %

ApoE™”  mouse model  of
atherosclerosis induced by high
fat diet

SD kﬁt%ﬂﬁiﬁﬁﬁi%&z?%

MBS ERRBOC AL
AR

Myocardial ~ ischemia ~ model
induced by  high-fat  diet
combined  with  subcutaneous
multi-point injection of

isoproterenol in SD rats

SD K Bl 18 1 0 R
Chronic heart failure model in SD
rats

C57 /NS L5

Chronic heart failure in C57 mice

HL-1 0 LN R 25 4 4k 31
HL-1 myocardial cells treated
with lipopolysaccharide

fig 2 B A = 0 W2 AR T R
HL-1 G LR R A AR

HI-1 cardiomyocyte pyrodecay
model induced by LPS and ATP

C57 /N BUHE P Y
C57 mouse model of chronic
heart failure

contents of IL-18 and IL-1f in serum and liver tissue were decreased. Its protective effect may be
through regulating the NLRP3/Caspase-1 pathway to affect cell pyrosis

7 B AT A T, A% Gsdmd-N |, Caspase-1,ASC il NILRP3 975 (4 323k K 374
It inhibited macrophage scortosis and reduced the protein expression levels of GSDMD-N,
Caspase-1, ASC and NILRP3

WD TR RS B TR, BEAR 1L P TC TG \LDL-C /K3, i3 )8/> NLRP3  Caspase-1,GSDMD |
IL-18 . IL-18 mRNA 7K -, B 1% TLR4 NF- kB, NLRP3 Caspase-1,IL-18, GSDMD EI | 223k
KT (7]

Decreased liver lipid deposition, decreased serum TC, TG, LDL-C levels, significantly
decreased NLRP3, Caspase-1, GSDMD, IL-18, IL-18 mRNA levels, decreased TLR4, NF-kB,
NLRP3, Caspase-1, IL-13, GSDMD protein expression levels

FEAK M MDA [ CK & i sk A A8 1k B4 O LA 2L Caspase-1 235, #15 GSH-Px
W ,U\ﬂ‘ﬂﬁjﬂhﬂ%ﬂﬁ%ﬁ SH AN T M

It can reduce the content of MDA and CK in serum, the atherosclerosis score and the expression
of Caspase-1 in myocardial tissue, and improve the activity of GSH-Px, so as to achieve the effect
of anti-oxidative stress and anti-cell pyrophosis

3. O IR, K TLR4 NF-«B \NLRP3 IL-18  Caspase-1,IL-1B H#E [R5k 1 EHIA
MOl i, X LA AT A — 2 0 e )

It can improve the cardiac function, decrease the protein expression levels of TLR4, NF-«B,
NLRP3, IL-18, Caspase-1 and IL-1B, and increase the content of antioxidant enzymes. It has a

certain inhibitory effect on cardiomyocyte pyrosia

et D I RE Ko LT AL, AR NF-kB \NLRP3  ASC , Caspase-1IL-18 IL-18 .GSDMD HY%&
RILKF-

It improved cardiac function and myocardial fibrosis, and decreased the protein expression levels

of NF-kB, NLRP3, ASC, Caspase-1, IL-18, IL-13 and GSDMD

FEMRAE TG T ER 3R A KT, S A B — B, LD I PR3P 76 1 5 MLK3/NLRP3 £

T

Reduced the expression level of coke death related molecular protein, which was consistent with

the in vivo model, and its cardiac protective effect was related to the coke death signal of MLK3/
NLRP3

PG HL-1 0 WUANMLTS J7 , AR O WLAT ML 9 E S8, 9] NLRP3 \IL-1B . GSDMD , Caspase-1
mRNA 7K . [ 1% NL RP3 Caspase-1, pro- Caspabe 1, IL-18 pro-IL-1B, IL-1B cleaved-

GSDMD ASC 12 F1 ik 7>

Increased HL-1 cardiomyocyte activity, decreased cardiomyocyte inflammation, The mRNA levels
of NLRP3, IL-1B, GSDMD, and Caspase-1 were inhibited, and the protein expression levels of
NLRP3, Caspase-1, pro-Caspase-1, IL-18, pro-IL-1p, IL-1B, cleaved GSDMD, and ASC were
decreased

WAL WLZHZE ROS £ 8 | AR NLRP3 ,ASC.  Caspase-1 7 [ (3235 %%
Decrease ROS content and NLRP3, ASC and Caspase-1 protein expression in myocardial tissue




T LB R AR

202249 A 32 5 98 Chin ) Comp Med, September 2022, Vol. 32,No. 9

103

R 2 AT O MBI A

Table 2 Summary of TCM components against cardiovascular diseases through cell pyrophosis

s )
ey S 2
Chinese herbal . . .
Experimental model Pharmacological action
compound
FEARIRIS S N S AR T W LS A S A B E T e, W 200 M 3% 1 7R 200 JE e R 1 4] LDHL IL-18 Bk, e
g O & NLRP3 ,Caspl p20,IL-1B ICAM-1 £ 9355 /KF i 4 s =7
ah drom /r;cetin Model of coke death induced by  Decreased the number of vascular endothelial cell death, improved cell viability and cell
Y yree palmitic  acid in  vascular  membrane integrity, inhibited the release of LDH and IL-18, decreased the protein expression
endothelial cells levels of NLRP3, Caspl p20, IL-1B and ICAM-1, and inhibited cell pyrosis
FAARG LA, 410380 10035 P9 B2 2 1 (ET-1) A IL-1B &8, LR BT 11 ASC NLRP3  Caspase-
SD R BB IR S BB REREAL 1 Rk, i B BRI A g g T
Rl Decreased blood glucose, inhibited serum endothelin 1 (ET-1) and IL-1B, as well as the
Diabetic atherosclerosis model in  expression of ASC, NLRP3 and Caspase-1, and reduced bone marrow derived
SD rats macrophage scortosis
e IR G SR AR 85 BE R 2 1 Ak
¥ LIV A i T AR Y , oy .
SOPAMIBICER g ASCONRLPS Caspase-| BT FIACE 2235 N
P t;:t:;lb :;he Uhigll?dcmgl)uzi: Decreased ASC, NRLP3, Caspase-1 protein expression, and reduced cell coke death
Sinapic acid combined with oxidized low

L5 RAT
Salidroside

Curcumin

BRE

Puerarin

Tl B

Naringin

density lipoprotein

o [7) 2 e SR 5 3 1) P 5 20
LA TR TR A

Model of scortosis and apoptosis
of endothelial cells induced by

high homocysteine

e 1R R M 3R 3 ApoE ™™ /N
Bl RERE AL AR Y

ApoE ™~
atherosclerosis induced by high
fat diet

LEEZ Nl SR E H PN
B K N B 2 g T
A model of pyroapoptosis induced

by LPS and ATP
umbilical vein endothelial cells

mouse  model  of

in  human

S = TP e 8L 38 PO A L £
TR

A model of pyrophosis of vascular
endothelial by

cells  induced

trimethylamine oxide

ox-LDL 755 E WA L AR T4 7Y
ox-LDL induced pyotopia model
of macrophages

SD R B AL i -0 A6 2
Myocardial ischemia reperfusion
model in SD rats

) ET-1 F IL-18 430, B Caspase-3 ,Caspase-1,ASC I NILRP3 [ 4 4 25 5K F , 41
Tl ANH BT T

It inhibited the secretion of ET-1 and IL-1f, decreased the protein expression levels of
Caspase-3, Caspase-1, ASC and NILRP3, and inhibited cell coke death and apoptosis

P TG S5 T AR A Bl ok 9 A T Ak BE B OE A, 00 4 MU B T, FRAIK Caspase-1, IL-18 FiI
GSDMD 4K 144235 /K V- Al TUNEL FHE S (6, e s o™

Reduced lipid deposition and atherosclerotic plaque formation, reduced cell death, decreased
Caspase-1, IL-18 and GSDMD protein expression levels and TUNEL positive staining, and
thus reduced cell coke death

FEAK Caspase-1 {&i k., M1 IL-1B Bk

Decreased Caspase-1 activation and inhibited IL-1f release

F#A% NLRP3 , Caspase-1IL-1B [ 1FRIBAE-, M ROS A1, 194 UQCRCI, #5440
%t{sm

The protein expression levels of NLRP3, Caspase-1 and IL-1B were decreased, ROS
production was inhibited, UQCRC1 was up-regulated, and coke apoptosis was antagonized

AR S IE AN F TL-1B  TL-6  TNF-ce mRNA /K-F-, 311 41 g £ 7~ & [ NLRP3 , cleaved-
Caspase-1 7K (8]

Decreased the mRNA levels of inflammatory cytokines IL-1f, IL-6, TNF-a, and inhibited the
levels of cell apoptotic protein NLRP3 and cleaved Caspase-1

/D TL-1B \IL-18 F1 MDA 4, 350 SOD i P A4 41 3R | &A% ASC , Caspase-1,GSDMD
1 NLRP3 (28 14 235 K -, HXh K B MI/RT 9 B8 4 77 1T 0 Rl 5 400 I 4 1215 5 i
/{:j- %[83]

It decreased the contents of IL-1B, IL-18 and MDA, increased the activity and inhibition rate
of SOD, and decreased the protein expression levels of ASC, Caspase-1, GSDMD and
NLRP3. The protective effects of these drugs on MI/RI in rats may be related to the cell scoria
signaling pathway
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M ERa ey A
Chinese herbal . . .
Experimental model Pharmacological action
compound
BB IIRE Wb O LA BE T AR, 00 ) 28 e 40 R, R AR P O UL A T
N W ¢TNT) \IL-1B 7K-F-FL.L LA LU MPO 3, F#4IK NLRP3  ASC , Caspase-1 ,GSDMD [fJ#
o sp KRB (IR ’ & P
-1 Ik L . . EESLY/ S8
Myocardial ischemia reperfusion I . . . - . .
[-asarone model in SD rats It can improve cardiac function, reduce the size of myocardial infarction, inhibit inflammatory
i i cell infiltration, reduce the levels of ¢cTNT and IL-1B in serum and MPO in myocardial tissue,
and reduce the protein expression levels of NLRP3, ASC, Caspase-1 and GSDMD
PO WU BRLAA I 536, B35 O DI AR, 3003 8 1 40 932 9, /b0 ILASEZE T B NLRP3
S SD KBUL LB M FERE AR Caspase-1.IL-1B IL-18 . ASC f7E [ 2555
Pinerine Myocardial ischemia reperfusion It can improve the survival rate of myocardial cells, improve cardiac function, inhibit
p model in SD rats inflammatory cell infiltration, and reduce the protein expression of NLRP3, Caspase-1, IL-
1B, IL-18 and ASC
Hj‘ﬂv‘“‘é‘# = Lﬁkmlﬁ:‘g‘ 1;"‘ 1 2. ~ X S T i (] 4] Az - [86]
Total SD KO TEVEAR Y [%4 NLRP3 ,Caspase-1 IL-1B . ASC (¥ 3E [ 335 ek /00 LA g
lucosides Myocardial ischemia reperfusion  Decreased the protein expression of NLRP3, Caspase-1, IL-1B and ASC, and reduced
g tcosices model in SD rats cardiomyocyte scortosis
of paeony

PNE

Emodin

Apigenin

PN/iS

Gastrodin

FE 1A
Tanshinone ITA

AR
Dragon’ s blood

SD R Bl WL i P A A
Myocardial ischemia reperfusion
model in SD rats

SD AR R BULAR O UL 40 i
S/ AR

Model of hypoxia/reoxygenation
of primary myocardial cells of
newborn SD rats

HE ZBEFI = BERR AR BN
o0 Ik P9 i 200 i e T A R

A model of pyroapoptosis induced
by LPS and ATP

umbilical vein endothelial cells
HOC2 41 Jfd 5 4 Iff 35 M2 Bk 4

JOEL
HO9C2 cells were replaced with

in  human

serum and treated with hypoxia

C57 /)N L P 3 453 5 A 7
Ischemia reperfusion injury model

in C57 mice

N T P 1 240 B 4 5
SRR
Model of

reoxygenation of human heart

hypoxia and

microvascular endothelial cells

JEAR/IN L LR 5 S S e
FHECC LA A

cell
induced by hydrogen peroxide

Myocardial injury model

treatment of primary mouse

myocardial cells

SD K Bl AL L P T A
Myocardial ischemia reperfusion

model in SD rats

DO AR SR T AR, B O LA MDE 2 | BRAI TL-18 7KF-, /b A0 g e T
It can reduce the size of myocardial infarction, improve the morphology of myocardial cells,
reduce the level of IL-1B, and reduce cell pyrosis

VRS A0 LT 77, B A GSDMD-N | Caspase-1 . TLR4 75 1 %3k, W/ 1L-18 ¥ &, T i
MyD88 . p-TkBar . p-p65 \NLRP3 4% /MAHI ASC ik 5% 87

It also reduced the expression of GSDMD-N, Caspase-1 and TLR4 proteins, decreased the
concentration of IL-13, down-regulated the expression of MyD88, p-IkBa, p-p65, NLRP3
inflammasome and ASC

BEINAN MG , MR AR AT M N Caspase-1 ,NLRP3 | IL-1B | IL-18 FJ 2 [ %35 KF , i b 2>
AMEET

Increased cell activity, decreased intracellular protein expression levels of Caspase-1, NLRP3,
IL-1B, IL-18, thereby reducing cell pyrotopia

[#A% Caspase-1 NLRP3 ,GSDMD-N F#E 1535 /K - K E 35 TL-18 1 TL-18 & &, Hik
8.0 WU g HLRL T i 2 et LA B e 1Y)

The decrease of Caspase-1, NLRP3 and GSDMD-N protein expression levels and the contents
of IL-1B IL-18 in
cardiomyocyte scortopia

P DO WUREZE T AR O LA 0 1 R0 98 1 40 B = T R B ARG Caspase-1, NLRP3 Rg=hi0]
FB LR IL-1B RS g e

Reduce the size of myocardial infarction, myocardial cell apoptosis and inflammatory cell

and supernatance may be the mechanism of improving

infiltration degree; Decreased Caspase-1, NLRP3 protein expression and IL-1f expression

level ; Reduce cell pyrosis

FAA% Caspase-1, NLRP3 2 14 13235 K TL-18 HYEIAKF-

Decreased Caspase-1, NLRP3 protein expression and IL-1B expression level

[ GSDMD Fll Caspase-1 & [4 235 7K -, W20 IL-1 1 IL-18 & &, fi ¥k 1 55 Ik 4R %
RNA AK003290 3k , AT 1l LA L 454 %3 4 s =)

Decreased the expression of GSDMD and Caspase-1 proteins, decreased the content of IL-1B
and IL-18, and promoted the expression of long-chain non-coding RNA AK003290, thus
inhibiting cardiomyocyte injury and cell coke death

/DU WU BE T A, B ;. NLRP3 | ASC | Caspase-1, IL-13 mRNA ) 32 3 /K 3F 1 41 Jfg £5
TR

It also decreased the size of myocardial infarction, the mRNA expression levels of NLRP3,
ASC, Caspase-1 and TL-1B and the coke death rate
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