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[ Abstract ] Objective To explore the protective effect and underlying mechanism of epigallocatechin gallate (EGCG)

in sepsis-induced acute liver injury. Methods Male C57BL/6J mice aged 8-10 weeks old were randomly divided into

cecal ligation and puncture (CLP) group (sepsis-induced acute liver injury model mice), CLP+EGCG low-dose (4 mg/kg,

injected subcutaneously) group, CLP+EGCG high-dose (8 mg/kg, injected subcutaneously) group, and sham group (2=6).

According to the intervention methods, human liver cells (LO2 cells) were divided into lipopolysaccharide (LPS) (400 ng/mL,

cell model of sepsis-induced acute liver injury) group, LPS (400 ng/mL)+high mobility group protein B1 (HMGBI1)
(100 ng/mL) group, LPS (400 ng/mL)+EGCG (100 pg/mL) group, and control (PBS treatment) group. The whole blood of

mice was collected and the liver tissues were isolated 24 h after operation. The routine blood test and liver function of mice

were detected by automatic biochemical analyzer, and the pathological changes of liver tissues were observed by hematoxylin-

eosin (H-E) staining. The expression of inflammatory factors (HMGBI, tumor necrosis factor a [ TNF-a ] , and interleukin

[IL] -6) in mouse serum and L02 cell supernatant was detected by enzyme-linked immunosorbent assay. The expression of

HMGBI, Toll-like receptor 4 (TLR4), nuclear factor kB (NF-kB) p65, nucleotide binding oligomerization domain-like receptor

protein 3 (NLRP3) and pyroptosis-related proteins (gasdermin D [GSDMD)], cysteine aspartic acid specific protease [caspase] 1,
caspase 11, IL-1pB, and IL-18) was detected by Western blotting. The expression and localization of HMGB1 and GSDMD in

mouse liver tissues were analyzed by immunohistochemical staining. Results The white blood cell count, lymphocyte count,

neutrophil count and monocyte count in the CLP group were significantly lower than those in the sham group (all £<<0.05),

and the serum alanine aminotransferase (ALT) and aspartate aminotransferase (AST) levels were significantly higher than

those in the sham group (both P<<0.01), indicating that the sepsis-induced acute liver injury mouse model was successfully
constructed. Compared with the CLP group, the expression levels of ALT, AST, HMGB1, TNF-a and IL-6 in the CLP+EGCG
low-dose and high-dose groups were significantly decreased (all #<<0.05), and these indexes were significantly lower in the
CLP+EGCG high-dose group than in the CLP+EGCG low-dose group (all <<0.05). The results of H-E staining showed
that the liver tissue injury in the CLP+EGCG low-dose and high-dose groups was less than that in the CLP group, especially

in the high-dose group. The expression levels of HMGB1, TLR4, NF-xB p65, NLRP3 and pyroptosis-related proteins in

the liver tissues of the CLP+EGCG low-dose and high-dose groups were significantly lower than those in the CLP group

(all P<<0.05), and the decrease was more significant in the high-dose group (all #<<0.05). Immunohistochemical staining

showed that GSDMD was localized in the cytoplasm of liver cells, while HMGB1 was localized in both cytoplasm and
nucleus; the expression levels of HMGB1 and GSDMD in the CLP+EGCG low-dose and high-dose groups were significantly
lower than those in the CLP group (all <<0.05), and the decrease was more significant in the high-dose group (both £<<0.05).
Compared with the LPS+HMGBI group, the expression levels of HMGB1, TNF-a and IL-6 in the cell supernatants of the
LPS group, LPS+EGCG group and control group were significantly decreased (all P<<0.05), and the decrease of these 3

indexes in the LPS+EGCG group was more significant than that in the LPS group (all P<<0.05). The expression levels of
HMGBI, TLR4, NF-kB p65, NLRP3 and pyroptosis-related proteins in the LPS+HMGBI1 group were significantly higher
than those in the LPS, LPS+EGCG and control groups (all P<<0.05), and the expression levels of the above-mentioned
proteins in the LPS+EGCG group were significantly lower than those in the LPS group (all 7<<0.05). Conclusion EGCG

has some protective effect on sepsis-induced acute liver injury, and the underlying mechanism may be related to alleviating
hepatocellular pyroptosis by attenuating the HMGB1/TLR4/NF-xB/NLRP3 pathway.
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BELT HMGB1 431 48 S i 7

HMGBI J& —F B2 ff~F B iz Rk py AR A
EHRORSEHEM, 7 586 DNA LS
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BCA #H [ E #ik57 & . RIPA 24N 4% £ B H
BRI A A~ RAEMEARE A E, 41
¥ R GRS B VLIRS AR
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2EFL IR ( cecal ligation and puncture, CLP ) 2 |
CLP+EGCG flk 7 & (4 mg/kg) 4. CLP+EGCG
ot (8 mgkg) AT R4l CLP FARILEE:
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14 PR eFHEFHEEN KRIF24 hfili
EDTA $E S I/ N R4 i, #iR T 1 h kA
PREEFF R 2258 0 B Bt A EA 7 8 ARAS A P — Pk
HELs HA IR/ N RS, Se = IRFHE 30 min,
4 4°C 1000Xg & 0> 10 min W £ 1M 15, &%
FEE R ERN R RS b, RH2H A
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il — e vEEgs s B/ MR A, SR T R E
30 min J5, 4 °C 1 000X g &5 .0> 10 min Y £E M7 .
AR A5 2 LO2 855 5% LIS, PUA% i B ELISA
oINS I B AT R, AN/ BRI 5 4 A
Ki7% L350 HMGBI , IL-6 F1 TNF-a. 7K

1.6 H-E#&WE DR MRFENL RF24h,
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H-E L8, T 06 WAL b, HAR T
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1.7 &G R Eaen I ST R 5 L02 40 ke +
HMGBI, TLR4, NF-kB p65. NLRP3 #= & 48 % &
&1 (GSDMD, caspase 1, caspase 11, IL-1B, IL-18)
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WHATEIIK, RIEE Tk B 2t S EH
Jo #4405 15 R 5L 5 F PBS eI, A RIPA
SRS A M S R BT AR i A A B 1 B
B & vl W A R A A AZ A BT, T BCA 8K
(Eheh 77| Foullbrek: d S Uity 35 A STl & -4 = D ibiis
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K. EUIRE, MRS A, TR T
WM%Z HMGB1 5 GSDMD F A FIE ARG

1.9 %tz 48 H/NR (Bdl12 2) HF
0T 4 B/ NBRR G AR, SRR IR IE & 4/ INRAEAF
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Fo e BTG AR T A R B — 1, B e A5 4l
Gt kEA R n=6, WL CLP 4/ 40 X, CLP+
EGCG #1541 20 H . CLP+EGCG &E#HH41 16 H |
BF AR 12 H, W H GraphPad Prism 8.2.1 3k {FiF
BRI, THERIL X5 PR, L4 SR
R R 7 2011, 2 iR A Bonferroni £% 1E
B ek, Kas/KiE (a) 24 0.05,

2 # R

21 ZBabRAARE—#WENL AKRJF24h, CLPY
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BB R NESL, ARG L ek i, KA
i s BET/INEREEBRERE, I T D 7o 0 2 6,
B, MiEAE, B i A @RS, CLP+
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b Sl R i S S SV 1 R i N N 8
I B PR S CLP 4U At 22 R ¥ gt it X

(P¥1>0.05) , {HIfil i& ALT. AST /K F # K F
CLP 4 (P3<0.01) , H CLP+EGCG 5 7 i 4

L% ALT. AST 7K F-{IX T CLP+EGCG {I% 71| & 41
(P¥J<0.05) , B EGCG 42/ B B E J
S, Wk 1,

*1 FHNRARRE 24 h IEMNSEFIHEEIEHR

Tab 1 Routine blood test and liver function of mice 24 h after operation in each group

n=6,xts
Group Routine blood test/(L_", X 10%) Liver function/(U-L ")
WBC Neutrophil ~ Lymphocyte ~ Monocyte ALT AST

Sham 9.48+120 1274047 7.46+1.01 0524025 35.83+3.34 107.834+10.79
CLP 0.93+0.56" 0.07£0.06° 0.77+£0.44" 0.08+£0.08" 350.334+15.85" 474.67+32.42"
CLP+EGCG low-dose  1.53+0.67" 0.41+048  0.99+0.32" 0.11+0.08 150.50+15.617°"  271.67+18.59"4%
CLP+EGCG high-dose  2.9740.57" 0.74£024  1.94+0.68" 0284012 94.17+15.6174%* 181.50£18.227 2444
F value 202.671 15.744 188.637 16.339 504.193 327.823
P value <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

The intervention concentrations of low- and high-dose EGCG were 4 and 8 mg/kg, respectively. CLP: Cecal ligation and

puncture; EGCG: Epigallocatechin gallate; WBC: White blood cell; ALT: Alanine aminotransferase; AST: Aspartate aminotransferase.
"P<<0.05, "P<<0.01 vs sham group; ““P<C0.01 vs CLP group; *P<<0.05, #4P<0.01 vs CLP+EGCG low-dose group.

23 &4 R K B F HMGB1, TNF-o #=
IL-6 %3k  ARJF 24 h ELISA Kl 4555 /R, CLP 4 .
CLP+EGCG i 2H M CLP+EGCG =557 8 41/N i
IMi7% o HMGBI 2% 3k 5 43 51 7 (889.77£60.25)
(686.82+74.53) . (479.30£50.43 ) pg/mL, TNF-a
FERBHR (6477545568 ) . (377.80142.25) |
(166.74+19.88) pg/mL, IL-6 % ik & 2> % N
(170637+9581) . (117561£116.12) . (791.55+
85.01) pg/mL, ¥ T{RF R4 [HMGB1. TNF-a,
IL-6 & i & 4> 3 A (46.261+4.34) pg/mL,
(4590+038) pg/mL, (13.124+1.66) pg/mL] , 2=
S G E L (PH<0.01) . CLPH+EGCG
I 5715 4 A CLP+EGCG 725 7 2 41 1l 3% HMGBI |

Sham CLP

200X

400X

B1 SHNRFEARR

TNF-o I IL-6 B8 AT CLP 41 ( P1<<0.05),
H CLP+EGCG 75 5 # 41 IfiL ¥ H HMGB1, TNF-o
FITL-6 ()2 35 & %8 CLP+EGCG Ik 7] & 41 (1%
(P#<0.05) . VI 45548 EGCG X M4k Jm
SRR N A — 2 BT RVER
24 B RIFERFEN K524 WL H-E
e (B 1) B, BFERA/NEFARIES . 45
FIIEH, rheERikas e, /N 25R s S,
SRR CLP /NI SR B A ml UL A4 i
ik, SEIRZ R AARIRBE, &R X AT I rh e ik
JARIZA kIR FER G A, 25 IEIEEE 5 R R
PEIRAE; CLP+EGCG ikl i 41 2 CLP+EGCG 5
FlHEZH /N B U5 0385 CLP 410 S %

CLP+EGCG low-dose CLP+EGCG high-dose

“

KiE - ROARBLER

Fig1 Hematoxylin-eosin staining results of mouse liver tissues in each group

The intervention concentrations of low- and high-dose EGCG were 4 and 8 mg/kg, respectively. CLP: Cecal ligation and puncture;

EGCG: Epigallocatechin gallate.
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Fig2 Expression of HMGB1, TLR4, NF-kB p65, NLRP3 and pyroptosis-related proteins of mouse liver tissues

detected by Western blotting

The intervention concentrations of low- and high-dose EGCG were 4 and 8 mg/kg, respectively. HMGB1: High mobility group

protein B1; TLR4: Toll-like receptor 4; NF-kB p65: Nuclear factor kB p65; NLRP3: Nucleotide binding oligomerization domain-like

receptor protein 3; CLP: Cecal ligation and puncture; EGCG: Epigallocatechin gallate; GSDMD: Gasdermin D; caspase: Cysteine

aspartic acid specific protease; IL: Interleukin.
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JH4H21H GSDMD [13RiA 73 A A (1821 1.71) %,
(11.14+127) %. (681%+131) %, HMGBI ()5
KA (25.5441.02) %, (16.69£1.13) %.
(13.62£0.76) %, ¥ T F R 4L (0.14+
0.02) %. (0.16+0.07) %, P #<0.05] ,
H CLP+EGCG & | # 41 i 41 21 + GSDMD #I
HMGBI 1 % 35 % CLPH+EGCG {1 71 4 4H 5 A%
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IL-6 FUIA T (285.76+29.97) . (413.03+
2137) . (170.68+21.87) pg/mL, ¥ T XF M40
[HMGBI, TNF-a., IL-6 % ik & 73 il & (21.92+
1.64) pg/mL, (896+1.41) pg/mL, (39.12+4.82)
pgmL, P<<0.01] ; J§ZHi+HMGBI1 4141 fifd 5
F& RIEW T FRRAE T R K TR 2 b
4 (P¥<<0.05) , MAEZHE+EGCG HAMulsF: -
T ER AT T R IA KR Z i AR 2
Bi-+HMGB1 4 TR (P3<<0.05) o DA LSRR
EGCG A RIEM .
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Tab 2 Expression of HMGBI1, TLR4, NF-kB p65, NLRP3 and pyroptosis-related proteins of mouse liver tissues

in each group

n=6,x+s
Group HMGBI TLR4 NF-kB p65 NLRP3 GSDMD
Sham 0.036+0.006 0.023£0.006 0.024+0.005 0.099+0.014 0.128+0.006
CLP 1.406+0.090" 1.082+0.054" 0.84340.070" 0.616+0.015" 0.47440.022"

CLP+EGCG low-dose 1.0434:0.040" %  0.73620.029"“*  0.6124+0.030"* 0.463+£0.030"**  0.30240.035""
CLP+EGCG high-dose 0.77240.0727244 0.488+£0.03472444 0.39440.0217°444 0.33540.02272444 0.170£0.006">~44

F value 453.477 0.003 385.028 526.913 269.599
P value <0.001 <0.001 <0.001 <0.001 <0.001

Group caspase 1 caspase 11 IL-1B IL-18
Sham 0.142+0.015 0.016£0.002 0.101£0.020 0.061£0.007
CLP 0.738+£0.032" 0.289+0.007" 1.07840.089™ 0.247+0.016"
CLP-+EGCG low-dose 0.368+£0.023"4% 0.126+£0.005"4 0.803£0.020"4% 0.161£0.008"4%
CLP-+EGCG high-dose 0.308+0.015"444 0.091+£0.005"~ 44 0.58240.0537444 0.10410.006" 4444
F value 625.611 2439.197 299.078 311.505
P value <0.001 <0.001 <0.001 <0.001

The intervention concentrations of low- and high-dose EGCG were 4 and 8 mg/kg, respectively. HMGB1: High mobility group
protein B1; TLR4: Toll-like receptor 4; NF-kB p65: Nuclear factor kB p65; NLRP3: Nucleotide binding oligomerization domain-like
receptor protein 3; CLP: Cecal ligation and puncture; EGCG: Epigallocatechin gallate; GSDMD: Gasdermin D; caspase: Cysteine
aspartic acid specific protease; IL: Interleukin. "P<<0.01 vs sham group; “P<<0.05, ““P<<0.01 vs CLP group; 4P<<0.05, 44P<0.01
vs CLP+EGCG low-dose group.

Sham CLP CLP+EGCG low-dose CLP-+EGCG high-dose

B3 RANMNRFARRBHAUFEEBER
Fig3 Immunohistochemical staining results of mouse liver tissues in each group
A: The expression of GSDMD in liver tissues; B: The expression of HMGBI in liver tissues. The intervention concentrations of low-
and high-dose EGCG were 4 and 8 mg/kg, respectively. CLP: Cecal ligation and puncture; EGCG: Epigallocatechin gallate; GSDMD:
Gasdermin D; HMGBI1: High mobility group protein B1.
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Fig4 Expression of HMGBI1, TLR4, NF-kB p65, NLRP3 and pyroptosis-related proteins in L02 cells detected by
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Western blotting
HMGBI: High mobility group protein B1; TLR4: Toll-like receptor 4; NF-kB p65: Nuclear factor kB p65; NLRP3: Nucleotide
binding oligomerization domain-like receptor protein 3; LPS: Lipopolysaccharide; EGCG: Epigallocatechin gallate; GSDMD:

Gasdermin D; caspase: Cysteine aspartic acid specific protease; IL: Interleukin.

+3 &4HL02ZHEH HMGB1. TLR4. NF-kB p65. NLRP3 RETHAEBEANRIEER
Tab 3 Expression of HMGBI1, TLR4, NF-kB p65, NLRP3 and pyroptosis-related proteins in L02 cells of each group

n=38,xxs
Group HMGBI1 TLR4 NF-«B p65 NLRP3 GSDMD
Control 0.0520.002 0.020+0.001 0.0200.001 0.0160.001 0.249+0.026
LPS 0.176 +0.007" 0.0760.003" 0.060%0.001" 0.04140.004" 0.77940.022"
LPS+HMGB1 0.780£0.020"2%  0.09040.002"“%  0.089+0.002"44 0.15340.009"4%  1.160£0.042744
LPSHEGCG  0.13820.0047°4%  0.0440.003"°%*  0.04540.0017°“4%  0.024£0.002"°4%  0.514+0.01974244
F value 3919.634 1249.816 2722.691 1052.767 1283.410
P value <0.001 <0.001 <0.001 <0.001 <0.001
Group caspase 1 caspase 11 IL-1B IL-18

Control 0.0100.001 0.051£0.002 0.158+£0.011 0.010£0.000
LPS 0.04140.002" 0.26740.008" 0.45640.015" 0.04140.002"
LPS+HMGBI 0.13940.002"44 0.32940.012"4 0.605+0.01774% 0.1394£0.002"44
LPS+EGCG 0.0124£0.001""44 0.171£0.007" 4744 0.334+£0.0187 " 44 0.013£0.000""~44
F value 16 251.184 1 569.982 1061.636 16 152.831
P value <0.001 <0.001 <0.001 <0.001

HMGBI1: High mobility group protein B1; TLR4: Toll-like receptor 4; NF-kB p65: Nuclear factor kB p65; NLRP3:
Nucleotide binding oligomerization domain-like receptor protein 3; LPS: Lipopolysaccharide; EGCG: Epigallocatechin gallate;
GSDMD: Gasdermin Dj; caspase: Cysteine aspartic acid specific protease; IL: Interleukin. ‘P<<0.05, "P<<0.01 vs control group;
£P<0.05, ““P<<0.01 vs LPS group; *P<<0.05, #4P<<0.01 vs LPS--HMGBI group.



* 1020 -

WELEE R AR 20224E9 H L5543 3%

3 3 8

R BEAE AT 51 e 2 48 B DI RE AT, FFREAE A —A>
BEMGIERE, BT RS . WKz
i S M TR 05 15 e B R A 1) 7™ SR B R U %%
PIMID . CLP RNy S e 3 5 BIF 5 14 1 1
AR, FG S A R B 2 LA A N A T AR
I R A TR, S8 2 BT e 2 1
PERRBEAE, 2B ELA RS SR FER TR Hf .
SEPERF . 5 A\ CEREEAE O R R D S5 a1
A T 3 T AR A A B, R REAE
IOV bR, L SR A SR T SR P R
iE 7 AR P T R R TR R SR . A TR R
1M 3% IL-6 7] EJ& C57/BL6 [ BALB/c /)N Kl i 75 4iF
PR L AL T RIS AR o ARBFSEAR)E 24 h
CLP Z/NRUMBET - H I i B, AST. ALT. IL-6
TR ARG 225 SR E S M J M P P R A Ay
B

EGCG HA7 58 KA1 1 K b B AL R 9 3%
W, A EIHIE A 7 TNF-a, IL-1B. IL-6 ()3
ik, AL 40 i8S 5% Y Wb HMGB1, TNF-a
JIL-6 (RGN 25 FABIESE EGCG ST 2 VE i3 .
W55 2 W EGCG X 25 9 P FF5 405 g 22 48 1)
A VERT A B B P R sk
EGCG ¥R 5 SR 52 A5 R VR ST
REMLHI A TT 3D . AR S Hh 4 200 B 2% % I T
HMGBI, TNF-a, IL-6, ALT, AST il 4k B30,
EGCG W] Il 2 e e JUr 850 2 e PB4, % R 20
Ja SR A PR E R

TF 5 I ST 240 £ T 5 M R S S S 5 %%
YIFASE, M40 AL T T 5200 CLP 75 S (0 IR B E
G AR R A Y L AT R 2R
o5 B R 22 fink %% 9T caspase R BR IS 19 R SE M
YNARAET -, HAR AT A0 A bR i 24 2 A0 N A R
PR . GSDMD AR A T AR
PATE M, FZERIA TN, & caspase 1/4/5/11
R e EAR AR 15 I, NLRP3 4845 /)
PR R] 4% 5L 4 caspase 1 BUA, #4716 AY caspase 1 4F
SPEZY# GSDMD, fii G ALY GSDMD 1 5 4 fifg i
PR MESS A R CATHL” /EH, FEIL-1B. IL-18
SERIEIN TR, caspase 11 1] FFER 40 # g £
Wit 52254, Masa T IsZ M caspase 11 1] %
A K AT T %46% GSDMD, ol B4t
ARSI AER R, CLP 4I/NEUF 4 ST A G R

HEYFEA R THE, M7E EGCG THG fET- % EH
R AR, S AN AT 5 e J5 2
il BB VIR

HMGBI 4% 2 50405 . B4, DNA
A, A0 M ST s A A b nT B0 2 R
i S I F 2 2 B I REREfS ;. HMGBI1 i 7] 5 TLR4
GEL, WSS N T NF-xB, JE— 158 J0E L
S 20 NF-KB & i 2 200 434 5 7 1 ) T B
VAP R, B 2 A PR B 7 A= i i )
FEE, A A G RV e SRRl S AR 28 A i
PR RIEEZ AR, AR A BTy A 5 Rk
SMERFEBUG S o W90 R B TRAL % H G NF-xB
B LV, ] NF-xB J80E nT s 42 e 0 5256 3
W S SIS, B HEAE IR R Y L NF-kB 2 B0E
NLRP3 A /IMAFIEET- A9 55 K1, 875 NLRP3
GAE /A BB T2 N R IR AR T KO, il
FEAE/NAR A, SRS R VI (polyphyllin VI)
18 1 1% M 42 /NF-xB/NLRP3/GSDMD 15 =i 15 &
caspase 1 /- FHOAMMIAET: ™ o BE Q10 BEGL it
YAl 3 37 HMGB1/TLR4/NF-kB p65/NLRP3 {5 5
i A NLRP3 A AE /IMA B80S FIA L fE T, Tl
B e BRI T A AR A . A SR 4 R,
i FHAS [] B vk 3 19 EGCG ik HMGB1 7K,
/NETZH 41 TLR4 ., NF-xB p65. NLRP3 M fT1-
HHICEE IR kK148 CLP 414K, %W EGCG
Xof M EEAE Je S PR 05 i OV P o] BB 3 a0 55
HMGB1/TLR4/NF-kB/NLRP3 142 M AR AT 40 i 1
B N TN —E5E, ARSLEIT TR
GG, FIFIRE 2 A S L02 40 ST I ERAE T 2
PERFB A AR, 206485 5 i R B8 i HMGB1 7K
- J5 40 il b TLR4 ., NF-xB p65. NLRP3 M AT 4H
KA BRI,

Zx TR, EGCG X M w3k J5 2 v i A
PRI VR, HAE HPLE AT g 5 38 2 i 55 HMGB1/
TLR4/NF-kB/NLRP3 @ A2 52 AN A2 T K0 iX
— LR A A SRR R MG S 2 e IR R
7 R R T )

(& % X #f]

[1] DU XIJ, WU M, TIAN D, ZHOU J L, WANG L,
ZHAN L Y. MicroRNA-21 contributes to acute liver
injury in LPS-induced sepsis mice by inhibiting PPARa
expression[]/OL]. PPAR Res, 2020, 2020: 6633022.
DOI: 10.1155/2020/6633022.

[2] SUHL,MAZS, GUO A X, WU H, YANG X M.



559 4.

5 KA R LS R TR E M 55 HMGB1/TLR4/NF-xB/NLRP3 #3235 e 9 5 2 MR 0 .

1021 -

(3]

(4]

(5]

(6]

(7]

(8]

(9]

[10]

[11]

[12]

Salvianolic acid B protects against sepsis-induced liver
injury via activation of SIRT1/PGC-1a signaling[J/OL].
Exp Ther Med, 2020, 20: 2675-2683. DOI: 10.3892/
etm.2020.9020.

YAN J, LI S, LI S L. The role of the liver in sepsis[J].
Int Rev Immunol, 2014, 33: 498-510.

SECRETAN P H, THIRION O, SADOU YAYE H,
DAMY T, ASTIER A, PAUL M, et al. Simple approach
to enhance green tea epigallocatechin gallate stability in
aqueous solutions and bioavailability: experimental and
theoretical characterizations[J/OL]. Pharmaceuticals
(Basel), 2021, 14: 1242. DOI: 10.3390/ph14121242.

LI W,ASHOK M, LIJ H, YANG H, SAMA A E, WANG
H C. A major ingredient of green tea rescues mice
from lethal sepsis partly by inhibiting HMGB1 [J/OL].
PLoS One, 2007, 2: e1153. DOI: 10.1371/journal.
pone.0001153.

SONG X, DU J, ZHAO W, GUO Z. Epigallocatechin-
3-gallate (EGCG): mechanisms and the combined
applications[J]. Comb Chem High Throughput Screen,
2017, 20: 872-885.

RODRIGUEZ-ANTONIO 1, LOPEZ-SANCHEZ G N,
URIBE M, CHAVEZ-TAPIAN C,NUNO-LAMBARRI N.
Role of the inflammasome, gasdermin D, and pyroptosis
in non-alcoholic fatty liver disease[J]. J Gastroenterol
Hepatol, 2021, 36: 2720-2727.

ABOYOUSSEF A M, MOHAMMAD M K, ABO-SAIF
A A, MESSIHA B A S. Granisetron attenuates liver
injury and inflammation in a rat model of cecal ligation
and puncture-induced sepsis[J 1. T Pharmacol Sci, 2021,
147: 358-366.

SONG Y, WU Q,JIANGHJ,HUAH, XULQ, TANCP,
et al. The effect of shionone on sepsis-induced acute lung
injury by the ECM1/STATS5/NF-xB pathway[J/OL].
Front Pharmacol, 2021, 12: 764247. DOI: 10.3389/
fphar.2021.764247.

BURAS J A, HOLZMANN B, SITKOVSKY M. Animal
models of sepsis: setting the stage[J]. Nat Rev Drug
Discov, 2005, 4: 854-865.

ZHANG Y L, CHEN L W, LUO Y N, WANG K, LIU
XY, XIAO Z, et al. Pinkl/parkin-mediated mitophagy
regulated the apoptosis of dendritic cells in sepsis[J].
Inflammation, 2022, 45: 1374-1387.

YU S J, JIANG R, MAZZU Y Z, WEI C B, SUN Z L,
ZHANG Y Z, et al. Epigallocatechin-3-gallate prevents
triptolide-induced hepatic injury by restoring the Th17/
T, balance in mice[J]. Am J Chin Med, 2016, 44:
1221-1236.

MAY, LIU G, TANG M Y, FANG J, JIANG H M.
Epigallocatechin gallate can protect mice from acute
stress induced by LPS while stabilizing gut microbes
and serum metabolites levels[J/OL]. Front Immunol,
2021, 12: 640305. DOI: 10.3389/fimmu.2021.640305.

[14]

[15]

[16]

[17]

[18]

[19]

[20]

(21]

[22]

(23]

CHENY L, XU G, LIANG X, WEIL J, LUO J, CHEN G N,
et al. Inhibition of hepatic cells pyroptosis attenuates
CLP-induced acute liver injury[J]. Am J Transl Res,
2016, 8: 5685-5695.

PR X B, Bt 0T R AR A
ML T SRR R T T ST R [T B B R
2 ( BEAAAR),2020,60:94-98.

AV XA S KA A A AR AR v A B
FEHEIE [J] . 58 AR KR, 2020,41 : 1250-1254.
SHI J X, LIU Q, PENG Y D. Pyroptosis in metabolic
diseases: recent progress[J]. Acad J Sec Mil Med Univ,
2020, 41: 1250-1254.

LIU Z H, WANG C P, YANG J, ZHOU B W, YANG R,
RAMACHANDRAN R, et al. Crystal structures of
the full-length murine and human gasdermin D reveal
mechanisms of autoinhibition, lipid binding, and
oligomerization[J/OL]. Immunity, 2019, 51: 43-49.e4.
DOI: 10.1016/j.immuni.2019.04.017.

HUANG X L, FENG Y, XIONG G Q, WHYTE S,
DUAN J, YANG Y C, et al. Caspase-11, a specific
sensor for intracellular lipopolysaccharide recognition,
mediates the non-canonical inflammatory pathway
of pyroptosis[J/OL]. Cell Biosci, 2019, 9: 31. DOI:
10.1186/s13578-019-0292-0.

WANG XY, SHIJ,LIZZ,LIL, ZHANG R, BAT Y, et al.
An 8-hydroxy-quinoline derivative protects against
lipopolysaccharide-induced lethality in endotoxemia by
inhibiting HMGB1-mediated caspase-11 signaling[J/OL ].
Front Pharmacol, 2021, 12: 673818. DOI: 10.3389/
fphar.2021.673818.

LIQ,XUMP,LIZQ,LITT, WANG Y L, CHEN Q,
et al. Maslinic acid attenuates ischemia/reperfusion
injury-induced myocardial inflammation and apoptosis
by regulating HMGB1-TLR4 axis[J/OL]. Front
Cardiovasc Med, 2021, 8: 768947. DOI: 10.3389/
fevm.2021.768947.

LIU F J, GU T J, WEI D Y. Emodin alleviates sepsis-
mediated lung injury via inhibition and reduction of
NF-kB and HMGB1 pathways mediated by SIRT1[J].
Kaohsiung J Med Sci, 2022, 38: 253-260.

TENG J F, MEI Q B, ZHOU X G, TANG Y, XIONG R,
QIU W Q, et al. Polyphyllin VI induces caspase-1-
mediated pyroptosis via the induction of ROS/NF-xB/
NLRP3/GSDMD signal axis in non-small cell lung
cancer[ J/OL]. Cancers, 2020, 12: 193. DOI: 10.3390/
cancers12010193.

ALIF EM, AHMED S F, ELTRAWY A H, YOUSEF R S,
ALI H S, MAHMOUD A R, et al. Pretreatment with
coenzyme Q10 combined with aescin protects against
sepsis-induced acute lung injury[J]. Cells Tissues
Organs, 2021, 210: 195-217.

(AXHmE] WL



