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Correlation and Traditional Chinese Medicine Intervention of Pyroptosis and Liver Diseases
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[Abstract] Pyroptosis, also known as cell inflammatory necrosis, is different from apoptosis, necrosis,
and other forms of cell death in morphological characteristics, occurrence, and regulatory mechanism. It is a
new type of programmed cell death dependent on Caspase, which has been discovered and confirmed in recent
years. Studies have shown that pyroptosis is closely related to the occurrence of liver diseases, and is critical in
alcoholic liver disease (ALD) , non-alcoholic fatty liver discase (NAFLD) , liver fibrosis, and liver cancer.
Pyroptosis causes inflammatory injury of hepatocytes to promote the occurrence and development of liver

diseases by activating Caspase-1, cleaving the effector gasdermin-D (GSDMD) , and releasing pro-
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inflammatory cytokines, such as interleukin-18 (IL-18) and interleukin-18 (IL-18) mainly through the classical
NOD-like receptor protein 3 (NLRP3) inflammasome pathway. Clinically, Chinese medicine in the treatment of
liver diseases has unique efficacy and low side effects. In the intervention on liver diseases, Chinese medicine
blocks the pyroptosis signaling pathway to relieve the liver inflammation by inhibiting the assembly and
activation of NLRP3 inflammasome multiprotein complex, blunting the activity of Caspase-1 or Caspase-4/
Caspase-5/Caspase-11, and inhibiting the cleavage of GSDMD to reduce the release of pro-inflammatory
cytokines such as IL-18 and IL-13. Therefore, in-depth investigation of pyroptosis facilitates unveiling its role in
the occurrence, development, and prognosis of liver diseases, and the enhancement or inhibition of pyroptosis
may provide a new strategy for the prevention and treatment of liver diseases by Chinese medicine. At present,
NLRP3 inflammasome, a key protein in the classic pyroptosis signaling pathway, has become an anti-liver
disease target of Chinese medicine. This study briefly summarized the relationship between pyroptosis and liver
diseases and reviewed the intervention of monomers, compound prescriptions, effective fractions and extracts of

Chinese medicine in recent years to provide important guidance for further exploring the pathogenic mechanism

of pyroptosis and the treatment of liver diseases with Chinese medicine.
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R1 PHHIEEBER SRR ERNE

SiE FIRE A8 PR . AR SRR E S T M
NLRP3, ASC, Caspase-1, IL-18 % ik BH f NLRP3 %
SiE /N TE B, AT 20 3% HED 5 3 (19 NAFLD /) BUIT
i U A5 M R0 T B R . /INBE B AT B AR MCD Ik B BT
F NASH /N 5T 44 41 th NLRP3, ASC, Caspase-1,
GSDMD-N, IL-18 ik /K , #ill il NLRP3 & JiE /M &
PO W NASH . | B R % MCD i %
NASH /N BUFFIUE fig 5t & B, AR AL 72 F 5 98 T
2 21 NLRP3, Caspase-1, ASC, IL-18 2 ik i T 410 51
NLRP3 RAE/NMATE AL S50 B, 2803 N i 7T
AT 0] NLRP3 48 AE /N 1A 4 25 R 380 s 4 JIE A e
Z R IR (CDAA)IKEE S /N NASH ™,
3.2 5 U5 FIA U5 P NAFLD R R,
TR I, 7 o1 A R i WORL AT ] NLRP3 %
JiE /N TS 20 HED 5 5 19 NASH /s B IR AR
5P AR BT UL AR, O i 3 B IR I 20 41 b NLRP3,
Caspase-1,ASC,IL-18,IL-18 F ik /K ¥ . B g ¥ T
D RS M AT A NLRP3 A S /IMA 2 35 2k
3% HFD JIr 8 NAFLD K B i 7 25 14 F g ot & FL
HiAd Z i % MCD i 7 /)N U NASH 5 # i NLRP3
RAE /A S B O W 1,

Table 1 Traditional Chinese medicine againsts non-alcoholic fatty live disease

2 I AR T A S B R A R S JHF W 3 5 SCiik
KR TXNIP,NLRP3, Caspase-1,IL-18 HFD /Ml NAFLD [38]
PR A TXNIP,NLRP3,ASC, Caspase-1 HFD # K L NAFLD [39]
MR, PR NLRP3,ASC, Caspase-1,IL-18 HFD ZU/) L NAFLD [40-41]
/N B B NLRP3,ASC, Caspase-1,GSMDD-N, IL-183 MCD F/N L NASH [42-43]
HEET R NLRP3,Caspase-1,ASC,IL-18 MCD B/ NASH [44]
o0 T N TR NLRP3,ASC, Caspase-1,IL-18 CDAA HUNL NASH [45]
TR I 2 T v IR R NLRP3,ASC, Caspase-1,IL-183,IL-18 HFD i 5 1 NASH /)M i [46-47]
[ B 31 NLRP3,Caspase-1,I1L-18,IL-18 HFD Kl NAFLD [48]
BRE NLRP3,ASC, caspase-1 HFD K fl NAFLD [49]
L EZ NLRP3,ASC,Caspase-1,IL-18,IL-18 MCD /NIl NASH [50]

4 HZH ALD

2 R BT ALD, W58 B, M &Y
JIE 5 HE 52 0] 38 5 BH K P2X 7R A 5 (9 NLRP3 48 i /)N
M5 530 I 3% ALD /N BURT IDE I J5 3 B0 A I 72
P, % EE R AL & W /D Lieber-DeCarli Tk & /il 18 1
RS HE 5 5 09 ALD /D BUIR B HER S5 fl 2 17215
5O A OE K W 3% TR 9 NLRP3, ASC,
Caspase-1,GSDMD, IL-18 1 IL-18 ¢ % 4 il NLRP3
48 fE /NR 35 4K, AT B 3% Lieber-DeCarli i 5 1Y

ALD /N U IERR 97 3 BURI 9 . 12 R A S

FLAE O m] 3 a0 NLRP3 48 E /N A 4 5] s % K

BLNEAHS S 2 ALDVEHIR O3 2.

5 WG BTiRG

5.1 P RRPUIFEG BRI, RE R AT

PSR RS AF D A 3 A 4 NLRP3 RAE /MA

WS AR B D-21 3k 2 FLBE (D-Gal N)/LPS B 800 B

45, B AR I 7 ALT, AST 7K F , F ¥ AT 41 41

NLRP3,ASC, Caspapse-1,IL-18 % ik . &5 LM nl
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Table 2 Traditional Chinese medicine againsts alcoholic liver disease
25y FETO{F 5 A OC O T AH SR T HE SCHK
AR e AT P2X7R,NLRP3,Caspase-1,IL-13 /N ALD [51-52]
WERIEH R Caspase-1,IL-18 Lieber-DeCarli+i#§ #1557 /N iR ALD [53]
AN 2R NLRP3,ASC, Caspase-1,GSDMD,IL-18,1L-18 Lieber-DeCarli i 5/ il ALD [54]
PR NLRP3,Caspase-1,IL-183 K AH [55]
AZ BT Rg NLRP3,ASC, Caspase-1 /N AH [56]

K& ik NLRP3, ASC, Caspase-1, IL-18 % i5 #1 #l
NLRP3 R AE/NMATE AL, T8 LPS 51 (19 /)y BUIF
WAL Bl A -d A e KA e Y SR
(CCL) 5 5 1 /Iy B2 JF 461 09t 55 90 il NLRP3 R
E /RS AT O o M B 2R I DR AR ST A 1
(SIRT1) 4 5 (1) NLRP3 & it /N 3016 & 4 48 T A
F O 3 B AR S 00 U BT SO 8 4 K R E
NLRP3, ASC, Caspase-1, IL-18 £ k% . F 4 &
A AP AORE Tk BT S50/ B Sl i, P 3 8405, S BT
P05 75 5 40 ) NLRP3 48 5 /AR S H6 A7 561 5

5.2 T SREY) KA RO bR L RS
KB, i BRAT T 7 ] 38 2k 0 ] NLRP3 4858 /M SR 4
LPS fr &/ B2 HE 0057 A I 3 <y e T A
AT 4 21 f NLRP3, ASC, Caspase-1, IL-18 & iA 111
NLRP3 % AE/IMATE 4L , Tl 11 B D-Gal N 5 5 /9 K
BRI 5108 o R R I A i B O T i
P NLRP3 4 5iE /A A 5 110 40 A 7 ok 3% /)y BUTR
KM%, AR e AST /K-, 3F 9 ] NLRP3,
Caspase-1 f1 IL-18 1 R 35 o 22 B ] & B i T 1 CCl,
73 0 205/ BUS L F 2140 NLRP3, ASC,

RIS FUELRR B AT i gk 7 ) NLRP3 & /MA (5 Caspase-1, IL-18 A b 5 FE AR, LA F A I 7E Dk
T 43 0 A N B A M RS ME A 5 D-Gal N/ B NLRP3 A AE /M 5 (10 RAE ST 25 5T
LPS #5519 R B2 M AT 45140 o P SR SR 3,
R3 HHRFRG
Table 3 Traditional Chinese medicine protects against liver injury
25 FETR 5l B AR O T JFFIE 95 55 SCik
REWR AR D 5 NLRP3,ASC,Caspapse-1,IL-18 D-Gal N/LPS i 5 /)N BUIF i 455 [57-58]
G Z W NLRP3,ASC,Caspase-1,IL-13,1L-18 LPS B/ B AR M4 1 [60]
et AT d NLRP3,ASC, Caspase-1,IL-183 CCL %5/ R A E Tt [61]
LR NLRP3,ASC,pro-Caspase-1,pro-IL-183 CCL %5/ R A E Tt [62]
Hit fz & NLRP3,ASC, Caspase-1,IL-183 LX) N TR ] [63]
ETFAE NLRP3,ASC,Caspase-1,1L-13 FHOAYE Jrfn T 50 /0N BT Sk o, -8 3 952 005 [64]
JEERN B NLRP3, Caspase-1,IL-13 LIEEHUNRAVENTBiG [65]
GUER N NLRP3,ASC,pro-Caspase-1,1L-13 D-Gal N/LPS i 5 K Bl &t F i [66]
HEATH % NLRP3, Caspase-1,IL-183 LPS fir #/ B2 5405 [67]
fie g LS NLRP3,ASC, Caspase-1,IL-18 D-Gal N i 3 K Bl & vk I 0 0 [68]
FEAI B2 A AR 4 H ) NLRP3, Caspase-1,IL-18 R SN U 4 [69-70]
2 ] 5 2 T NLRP3,ASC, Caspase-1,IL-13 CCI 55/ B 2k I 52 1 [71]

6 AR %EN

o R, AR FH R LmEHR R K24
22 2 70T BHLWT NLRP3 48 fiif /)N 14 38 % 410 ] HSC 1%
b, 5 CCLE - M K BURF 2R 2 fb . 38R B e AR
LPS 4b ¥t HSC # NLRP3, Caspase-1, IL-18 % ik , #l
il > 30 ) NLRP3 48 E /AT M7 0 1l 22 2 mT 40 il
NLRP3 R /M AF 5 38 #9870 CCL 1% 3 19 T £F 4
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A 38 55 A i NLRP3 % AE /MA AR 53 i 236 CCL T
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ES QIS B /NI W N 11 A Y i e e o s e e
& -B(PDGFR-B) , NLRP3, IL-1B3, IL-18 % ik il i
PDGFR-B/NLRP3/Caspase-1 15 5 il % , Wl 52 iT £F 4
7 W4,
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Table 4 Traditional Chinese medicine against hepatic fibrosis
2y FET 5 K A OG5 T A G T I 95 95 SCik
HWRTFH#E NLRP3,ASC, Caspase-1,1L-183 CCl &5/ 1 44k [72]
AWK R, REER NLRP3, Caspase-1,IL-18 CCI, it BUN RUF £ 44k [73-74]
FEA B NLRP3, Caspase-1,IL-18 LPS 4bHEAY HSC [75]
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Table 5 Traditional Chinese medicine against liver cancer
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