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[(FE] B8RS L (GFW )P0 BTF2F 4 4k 19 V8 AL , B85 i 7 H 6 4R /&< DNA (mtDNA)/NOD # &2 R 11 3
(NLRP3)/Jbt K 5 1 B -1 (Caspase-1)/i J2 & D(GSDMD) {5 538 i B9 I ¥ 4E H o 75 3% 4% 42 Rl SD R BB HL 43y 6 41
(n=7):45 [ (Contro) 4 , 17 (ModeD) 2l , FERLARZE FLAL b = ¥ 42 (GFW-L .GFW-M .GFW-H,0.14.,0.28.,0.56 g-kg"-d™") 21 &t K
B AL (DZW, 1.8 g-kg'-d") , R FH UG ALl (CCL) I8 i 7 45175 5 47 2 A0 R BRURE A . U0 O Bl — A1 00 5 A6 000 1t 5 1
g IR (ALT) KA AR A FE B M (AST) KT 33 KA FE U0 (HE) Yo 8 T #8 = €5 (Masson) 4t € 9l JIF 41 U5 BB 25
KR TR 5 385 59 FBE (TEM ) W2 R {4 25 S U0 240 it 225 40 A A8 S 45349 5 T X 200 b A G 100 28 e A B 457 (AW, ) 5 TG K 2 WK )
FE 15 (ELISA ) 2 1L 76 M AT A # -18(IL-18) . H 41 A 2 - 18 (TL-18) 7K - ; 58 i 2 ol 5 ik B A il % X S (Real-time PCR) 45
WK B 20 4 mtDNA J2 NLRP3 mRNA (1 3 3k 7K - 5 85 [ % 9% B 36 15 (Western blot) £ Il K BRI 241 21 NLRP3/Caspase-1/
GSDMD {5 53 5 A0 /B A 3k . B85 8+ 5 Control 4 L4, Model 20 K B i 1 i 2 REAR (P<0.01)  JF I JUE 2% 2 80 2 7
(P<0.01); Il ALT \AST /K F fi 3 Fh = (P<0.01) ; JFF 41 2 52 30 T 200 10 45 #4) 28 LAY 9 P 3a i, ¢ D 90 R T /B 44 o 5 B 28 2F 24
FEAE ; TEM 0 7R A% AR P R (A b ik P9 5T I Tk 418 28 206 55 s AW, 0 35 BRI P<0.01) ; IF41 2! mtDNA \NLRP3 mRNA 7K
- i 2 F+ 5 (P<0.01) ,NLRP3 . Caspase-1 .GSDMD % ik 8 3 F+ & (P<0.01) , IL-1B8 . IL-18 & ik 8 3 1§ £ (P<0.01) . 5 Model 41
L #, GFW-L 41 .GFW-M 41 Al DZW 41 K A 57 &2 B i T 5 (P<0.05) , GFW-H 4114 Jfi i i 3 74 5 (P<0.01) ; GFW 45 41 fl DZW
20 JHF R 0 % 2R 800 3 T R (P<0.01) ; GFW-L 41 il ALT B i T % (P<0.05) ,GFW-M 41 .GFW-H 41 fl DZW 41 Ifi. 7§ ALT .AST
B AR (P<0.01) 5 JIF 4L 400 PR 05 b2 21 4 Ak S [ 782 18 0 4% s TEM S 7 £ A 1 I, £Rohr (A I K L PR I3 R0 4™ 1K 268 5 1ol 4% #6349
ANTR B D% s GEW 540 AW T i {H 22 7 05812 73 X ; GFW-M £ mtDNA mRNA ] i T[4 (P<0.05) , GFW-H 41 1 DZW 41
mtDNA mRNA 53 FE % (P<0.01), GFW-M £ .GFW-H 20 1 DZW £ NLRP3 mRNA 8 3 [ 1% (P<0.01) ; Western blot £ 5 i 7%,
GFW £ 7| & 41 1 DZW 20 NLRP3 45 |1 %35 . % T 95 (P<0.01) , GFW-H 41 I DZW £ GSDMD-N 4 |1 %35 .3 T 4 (P<0.01) ,
GFW-M 41 55 Y1 1Y (cleaved) Caspase-1 25 H 15 B & T 18 (P<0.05) , GFW-H 241 il DZW £ cleaved Caspase-1 £ F % ik . 3 T~
(P<0.01);GFW-H4L il DZW 41 IL-18 . IL-18 ik /K ¥ 5. FIH (P<0.01) . £5if : GFW FE % 1 31 i 40 i A2 T ke 3% CCLiB 3 1Y
JH£F 2 Ak, AL AT 6 5 08 LR A 4 435 30 ] S i /) A 241 3 B i Ak (BH 1k SRE PR F RO 6o
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[Abstract] Objective: To investigate the mechanism of Guizhi Fulingwan (GFW ) against hepatic fibrosis, focusing on

elucidating the regulatory effect of GFW on the mitochondrial DNA (mtDNA )/NOD-like receptor protein 3 (NLRP3)/cysteinyl
aspartate-specific proteinase-1 (Caspase-1)/gasdermin D (GSDMD) signaling pathway. Methods:
Dawley (SD) rats were randomly allocated into six groups (n=7) : control, model, low/medium/high-dose (0.14, 0.28,
0.56 g-kg'-d"') GFW (GFW-L, GFW-M, GFW-H) , and Dahuang Zhechong pills (DZW, 1.8 g-kg'-d"). The rat model of

hepatic fibrosis was induced by intraperitoneal injection of carbon tetrachloride. General conditions of the rats were observed.

Forty-two male Sprague-

Serum levels of alanine aminotransferase (ALT) and aspartate aminotransferase (AST) levels were measured. Liver
histopathology and collagen deposition were observed through hematoxylin and eosin (HE) staining and Masson's trichrome
staining. Transmission electron microscopy (TEM) was employed to observe structural alterations and damage of cellular
ultrastructures including mitochondria. Mitochondrial membrane potential (MMP, A¥, ) was detected by flow cytometry. Serum
levels of interleukin-18 (IL-18) and interleukin-18 (IL-18) were measured by enzyme-linked immunosorbent assay (ELISA).
The mRNA levels of mtDNA and NLRP3 in the liver tissue were quantified by Real-time polymerase chain reaction (Real-time
PCR). The protein levels of key molecules in the NLRP3/Caspase-1/GSDMD signaling pathway in the liver tissue were
determined by Western blot. Results: Compared with the control group, the model group exhibited a decrease in body weight
(P<0.01), an increase in liver index (P<0.01), elevations in serum ALT and AST levels (P<0.01), and typical fibrotic features
such as disorganized hepatocytes, inflammatory infiltration, and increased collagen deposition in the liver tissue. TEM revealed
significant karyotheca degeneration, mitochondrial swelling, endoplasmic reticulum expansion, and organelle efflux in the
model group. In addition, the model group showed decreased A¥, (P<0.01), up-regulated mRNA levels of mtDNA and NLRP3
(P<0.01) and protein levels of NLRP3, Caspase-1, and GSDMD (P<0.01) in the liver tissue, and increased serum levels of
IL-18 and IL-18 (P<0.01). Compared with that in the model group, the body weight increased in GFW-L, GFW-M, and DZW
groups (P<0.05) and markedly increased in the GFW-H group (P<0.01). The liver index decreased in the GFW groups and DZW
group (P<0.01). The serum ALT level declined in the GFW-L group (P<0.05), and the serum ALT and AST levels decreased in
the GFW-M, GFW-H, and DZW groups (P<0.01). Histopathological damage and fibrosis were alleviated to varying degrees,
and TEM revealed mitigated ultrastructural injuries including mitophagy, mitochondrial swelling, and endoplasmic reticulum
expansion in the drug intervention groups. The A¥, increased in GFW groups without statistical significance. The mRNA level
of mtDNA in the liver tissue was down-regulated in the GFW-M (P<0.05), GFW-H (P<0.01), and DZW (P<0.01) groups.
The mRNA level of NLRP3 was down-regulated in GFW-M, GFW-H, and DZW groups (P<0.01). Western blot analysis
showed significantly down-regulated protein level of NLRP3 in all the GFW groups and the DZW group (P<0.01). The protein
level of GSDMD-N was down-regulated in GFW-H and DZW groups (P<0.01). The protein level of cleaved Caspase-1 was
down-regulated in GFW-M (P<0.05), GFW-H (P<0.01), and DZW (P<0.01) groups. In addition, the serum levels of IL-18
and IL-18 declined in GFW-H and DZW groups (P<0.01). Conclusion:

induced hepatic fibrosis, potentially through mitigating mitochondrial damage, inhibiting inflammasome assembly and

GFW can suppress pyroptosis to ameliorate CCl,-

activation, and blocking pro-inflammatory cytokine release.
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TR 2 B0E R, R4 1542 N HE B 18 1k T, e
AR I AR ME AL U R 2000 4F LK K 13%, ik
20.7/10 7 N, Horp & IR 25 A A i 3 ot TR M I £
YA KRS 3 T A B A 4 Ak 25 W iE R B
1Rk Cn B DL IB R (EG e B RE) R HZ 2t 57
AT 32 BRI AR 0% 75 A 3000 T R AR TSR T
JHFHEAE S MLAR AR 5 23 09 RO 3, LT g
o B A £ R R i e AR R T R A R S A A R
LF YL S HEOK Bl IR R . ok MR 0 5 B0 1 R
. 92 .

AE R LR A 45 A 5C 43 B2 (mito-DAMPs ) i
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3 - 5 i IR S5 0L - 240 J A T SRR A B 0 — 25 TR ) (DL B 3 A My RO BR A ) L 4t 543 501

JHF£F 2 fh it R

AR IL(GFW) I T4 220 ),y 2 ML
AL 7 7 o G PR 58 2% B, JHC ) o838 i 4F 4k {1 AR
H HF T RETE b Al I TN S R S B (ALT)/R
KRR AT (AST) T % 30%~45%, T 18 &N
JF 5 4 Ak i 35 JFF 27 DU 35K Bl S 56 R UE A
GFW ¥R A& W& g 4 45 5% 4k £ K I+ -B(TGF-B)/Smad
15 5 38 B% 40 ) HSCs 36 467" 54821 w0 BF 5%
KB, T7 B DU S AR R (CCL,) B R R R BT
L, AL P B R s SR AL I 3 i A 4 A o (R R
A 2ok TR AR A T R M AR TR AR R
HIHfG . B, AR SE B A 5T T CCLAE S 1Y K U £F
Y AL AT R, I LR B UL BH 2 ) AR
GFW Xt K B 5 2 ) 8 JHF 0 2L 40 i 28 iz
RSO S5 H  ZRL AR B L 7 (AY,) \mtDNA R i
+ B . fE T A ¢ B 1 (NLRP3, Caspase-1 .
GSDMD) £ ik 52, § 7ER 5 GFW I 4% mtDNA/
NLRP3/Caspase-1/GSDMD {5 5 il # It £F 4 1k 1Y 5
B, g o B 25 3R 97 BT 2F 4 1k 48 0 3 10 s 3 &
WA -
1 ##
1.1 sh¥y  #EH SPF itk SD K 42 K, 6 i i,
W6 A T (203+14) g, W A Jb 50307 D04 2 4 4 R
AR A, L S W A 7 B A% IE S SCXK(51)2019-
0010, JrA K BT #a i 4k B 5 0 55 v 1) %, R 05 4%
A A% R A TR (2242) °C A X (50+5)% .
12 h BRI, B RGEFFLiElT, HRHER
RIK .
1.2 8 LR RLWME T ELGRKFELR Y
& B 2% 51 2 W A i ok (HEVfE 5 2024040) , 75 & K
5 50 3h W A R A 36 A 4 ) B IR B S 5 3l P 4
P55 RS (41 ARRIVE 2.0) .
1.3 240 GFW (SR JUZE &t 4 il 250 A PR A
[ 24 i 7 220053256, 4t 5 231001) , f kAR FR2 |
B4~ P B L AR AT A5 R A 5 R R L ([
25T 211021241, 35 23011046) 1 [ b 52 [7] 4= 4%
JBe oy A MR R R A 25T 8 48 B AT R
G5 JT LU B/ 6 0 45
1.4 R AOE ol (db o R FRHECA R AL it
5 A1230522001) ; CC1, (I g BT 38 35 173k 5510 A BR 2
m) LS 01376247) ; AW # I3R 7) & JC-1 (al T B
I B 5 AR W BB A PR A F] L LS E-CK-A301) 5
K BUIL-18 IL-18 i 1€ £ 92 W B I 7 5 (ELISA) it

RA20020 ,RA20058) ; PR # RNA $2 B i 7| & . Evo-
MLV J % 5% #1057 & . SYBR Green £ 2t 5] &
SZHF 2 E B R A A% =X 7 (Real-time PCR) i
& [ SR (AG) A B AT BR 28 W), L5 433 Ky
AG21023 . AG11728 AG11701]; — Mk F iR (BCA)
K I3 70 2 L T 44 & 11 Marker (36 [ 38 2R KR B
HA T LS4 0 A65453.26616) 5 95 A 4L
(HE) . 5 # (Masson ) 4 {08 577 & (ER g DL R A ) #
KA B A A, 525 55 5 5 BA4025, BA4079B)
NLRP3 Hifk . Caspase-1 (B s ) fi 44 1L L hrfe —
P (R Z A v AR YR BRA AL 18540 51k
a5652,A16792 AS014) ; GSDMD #i 4 ( £ [H Abcam
N )L, 525 ab219800) ; Caspase-1 H1 4K ( 3€ [# Cell
Signaling Technology 2 7 , 5% 5 #83383) ; GSDMD-
NHUR R AW E 25 ( Bl )ABRA R, 85
PU224937 ] ; -l ) & 1 (B-actin) HT 14 (21 = J& 4
P ARARA 5 66009-1-1g) .
1.5 X#F  MS23 B2 i ( H 8 Olympus 22
Hl ) 3 S10 A g AR B EE AL (T 2 A A
40266883 Tl 15 1 ¥4 7k 25 0 ML (7 [E Heraeus 23 # ) 5
FQD-96A #Y {6 i 4 J& i A ( 36 B 28 3K R 2 ) ) 5
CMax Plus B fif 45 A% ( [ 56 45 4r FAXER A #) ) 5
FQD-96X I Real-time PCR X (4t 0 1 H 24 &) ) ;
K5600C %Y il it 43 BT (AL s B BL A | )
Mini-PROTEAN3 %! & i 1 ik {X ( 3% Bl Bio-Rad A
A ) ; GelView 6000Plus %I % 58 &E 1 B 15 A () M
¥ N\l ) ; CytoFLEX & 3 20 40 f 4% ( 2% [
Beckman Coulter 23 &) ) ; HT7800 % 3% & v, 7 & ik 5%
(HZRH LA ) s BP61S FHE 25 K- (1 [ 58 £ 7]
NEIDS
2 FHiE
2.1 HE4etb s R AL G & SPF 4 SD K B
42 WU 35 PR 3E 1 RS SR B ML B 3 9k gk B
7 HAE N a4 (Control 4H ) , B 4% 35 RiE S £ A B
i 22 87 1 5 CCL 3R] (CCL,-HoRs il 22 3) A4 2 AT &7 4
b R B AU, 7 G 50 a4 IR 1 mL-kg! B A G
2WFFEE 128 RSB R E 5 T4 7 &
2 W8N 2T 4 b s B 1 JRe SR B 0050 6 2 SR
22 ALK EBAHIE K35 HE K R
BEAL 2> M 5 40 (n=7) : BRI 240 (Model 41 ) , BEAZ IR %
LA L i 4H (GFW-L, GFW-M , GFW-H 4
0.14.0.28.0.56 g-kg'-d") Jx K # & dt AL 4 (DZW
41,1.8 g-kg'-d") . 242 A4l A % 1w BT SR (LA
. 93 .
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RGN I PR 25 R0 i A9 0.5 1. 2 £ B, Hovh K B R
HOLA DS ROGR R 2 5B N S )™ GFW &
OB 5 S5 DA 2 7K TR Ak 2 24 5 K S PR ML 4 D) 4
KSR
23 HEARE KRGAFEEE 120, LL1.5% %
UL FE 2241 (50 mg- kg™ ) I J9E T3 5 BRI . 8 1 3= 3 ik
KL, F IR E 2 h 5,3 500xg B0 15 min (B .02
210 cm) |, 43 85 1L I 534 T -80 °CLR A7 . S8BT
HSUFF I I Bk B3 45 5, BG40 22 - [ 58 T 2.5% I3 —
TV O R AR 2% vh I (PBSS) , 4% 22 I 1 22 T 4%
Z R OCHEEE) s 4 53 2 5 MR R T % 7
% -80 °CIHAT .
2.4 fEbrka
241 RFTE SIS R A A KRR TR BT DU
SRR SR o MR S o8 A U IR RS % T
-kt JHF R 5 o, 8 1 R R 4 2R 0O DR I
/AR BT x100%) .
242 WA M EZ KR RO B
J& BN 200 wL IFAH 4 [ 3l A= 4k 2 B AR
M ALT & AST.
243 JHHLURE S BUF A4, 24 4%
2 B WK [ 2 48 h, i K vh Uk JE B EE 2 1 B K
(70%.80%.90% .95% . 100% . 100% ) , FF {4 i W4 Jiit
AW A S 4 wm B ESY) R, 405
HE47 HE 4 {5 &% Masson = {4 4% {6 (4% 95 K 2 i &
ZL RBEE) OB F A RORE 12 5 R O .
24.4 FHHTEBEAN B AL H 1 mm’,
2.5% % B 4 CC T 2 24 h LA L, 1% BRIR )5 [ E
2h, R B YL 1 he P EE AR EE IR K (50% . 70%
90%.100% ) J&i , 20 A W R G0 38 . B8 U0 A ML DT
80 nm Y i, AP B IR Y et KNG T 200 H 4 1) | 3% G
HLBE T L5 I 400 i bz 1k | PN I I 458 8 R 45 A8 9 SR
LE1E
2.4.5 G40 MR I B A R B 4 40, TRV
PBS ¥k J5 85 U] 1 2~3 mm® B H , SR T IV 5 5 5 il
(1 g-L")37 °Cii4 1k 30 min, 200 H & /4 i 3 4K 15 20
A . PBSUEM 2T, L g il [ % 2% i
A1l 3 (FBS) J 8 B4 B, P4 3 % 2 1x1074~/mL,
B Sx10° N4, #52 JC- 13K 7 & i A B B 40 e,
R 4T g B ot b {5 (Ex/Em=488/530 nm vs
488/585 nm) , FlowJo V10 8 {F 50t AW, 754k, .
2.4.6 ELISA ¥l ifl 7% TL-18.IL-18 & & HU AR
17 F - 80 °C 1Y IfiL ¥ #E A< VK I ff VR J5 , #2 IL-18 K
IL-18 ELISA i 7 & £ 1F , Bd & 4F 45 v i s L 793 51
. 94 .

[] A [] 4 L ol ACAS ] B B i Kb fE L 37 CCiE R
30 min, HPEWVER S, B kdn T G MA B 6
WEE G R 15 min, A ZE A 1R B REASTA
Fi AR A T 450 nm A R AEAS 1Y IO BE A
2.4.7 Real-time PCR £ K B AT 20 4140 ¢ mRNA
Fik K MFRBUR A7 041215 mg, PR RNA $2£ 1K
TR L B S RN 5 T8 043 D't 06 B2 A il
4l (A /A e=1.8~2.0) J M i , HURNA 1 pg, Evo-
MLV JZ 5% 58 5 &4 )l cDNA ; SYBR Green il i
T i SN AR & (10 wL) , 514 B2 0.2 um, PCR Y
BT : 95 °C 30s,(95 °C 55,60 °C 30 s)40 1
W0 o 4o B o T B -3- BE R DG A B
(GAPDH)TE A NS, 21158 mtDNA K NLRP3
1 mRNA AH XS K35 &, 5197 5 i 45K AR Rk 4
AIRA "B IR AR, WK 1.

*1 51WFE5
Table 1 Primers sequences
519 JF30(57-3") KB /bp
mtDNA i AAGAGTGGGCAGACCGTTTT 194
T GTCTTGAGCTGCGATCCTGTC
NLRP3  Eif CTGAAGCATCTGCTCTGCAACC 87
i AACCAATGCGAGATCCTGACAAC
GAPDH L CTGGAGAAACCTGCCAAGTATG 138

T it GGTGGAAGAATGGGAGTTGCT

- mtDNA 5158 [7] &R D-loop X

2.4.8 4 H P BN P (Western blot) & il Kk &
HLMCHE A RIE  FRBGE 2 42U T &
O IS B 9% UTE 25 (RIPA) 24 fif g (RIPA 34
i YL+ 1 R AT S ]+l R Tl 1D 7 R ) B A S Bk S
TPOFBE 2] 3 vk 85 0.5 h, 4 °C .12 000xg &5 .0
15 min, B L3 . BCA WL 5 (ke B, B M
N 25~50 pg/flo 10% | - E 3 B R M - 2R TN 0 T
Jiiz Y€ Ji5 HL Pk (SDS-PAGE ) HE i L K 43 B 2 11, 1 5%
% (400 mA, 20~30 min) % E] & B i — W 2 %
(PVDF) i 5 5% Wt B8 4F 05 = i & M 2 h, — 3t
[NLRP3 1: 4 000, Caspase-1 1: 1 000, 87 ¥ 4
(cleaved) Caspase-1 1: 4 000, GSDMD 1: 1 000,
GSDMD-N 1:1 000, B-actin 1:5 000]4 °CHE & 12~
16 h, TBST ¥4 5 minx5; BAR & & 1L ¥ i (HRP) b5
e =P (1:10 000) %= i 5 H 1~1.5 h, TBST ¥k %
5 minx5 ;G 3R A0 2% RO (ECL) fh 2 KOG IR Y
5 A%, Image J 53 #7545 K A, LA B-actin i N 2
THE AT F ik i
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2.5 Giits st s 1 GraphPad Prism 10 4K
448 31 4 M, S #E 47 Shapiro-Wilk 1E 25 1 46 56 1
Levene's /7 2 55 TEKG 58 , 77 & IS M0 i B 5 2255
PE USRS 3R O 25 43 B M B /N 3 T 25 R vk
(LSD) K5, i A B R x + s RoR A EIES
P o3 A K 7 22 551, WIR ] Kruskal-Wallis £ 55, Jf:
i F Dunn's ¢ ¥ 56 9547 9 90 HL 32, LA P<0.05 R 25 %
fgitEE L.

3 #R

3.1 GFW Xf CCI T £F 4 £k A BRI T it L JHF J0E U 2%
ZHME I 5 Control 41 H 4 , Model 41 K Rl {4

®2 GFWX CCLEMFFHENKRRETE. AR REAFTh8E

D RG22 TR G2 L (P<0.01) , HFHEE
ar AR 22 R B gt s L (P<0.01) .
5 Model 41 H %5, GFW-L 4 .GFW-M 4 .GFW-H £
A DZW 20 14 7 1 W] i FF 55 (P<0.05, P<0.01) , JIiF I
JUE £ 7 B 1 R B (P<0.01) . W2,
3.2 GFW Xf CCLJHF£F 44k K B 7 ALT F1 AST 119
W Y Control 20 [V % , Model 4H Ifil i ALT . AST
KPEET G, 2ZFAASEIT%E X (P<0.01), 5
Model 41 I # , GFW-L 41 ALT /K ¥ B & B# fik (P<
0.05) , GFW-M 4 .GFW-H 21 X% DZW % ALT.AST
K-35 2 AR (P<0.01) . WL 2.

W (x+s,n=7)

Table 2 Effect of GFW on body weight, liver organ coefficient and liver function in CCl -induced hepatic fibrosis rats (x£s,n=7)

4151 Fit/g kg T4tk /g JHF M 45 2% %X ALT/U-L" AST/U-L"!
Control 2 562.54+35.67 0.023 240.002 5 36.71+4.82 68.14+24.96
Model 21 397.71+58.53" 0.033 7+0.004 0" 82.80+28.91" 186.29+62.43"
GFW-L #{ 0.14 477.47+42.13% 0.026 0+£0.002 7%’ 51.71£12.13% 154.86+19.31
GFW-M 4] 0.28 476.29+31.06% 0.026 10.002 4° 41.60+18.82% 103.01+28.41%
GFW-H #1 0.56 498.69+46.68% 0.025 30.004 0’ 40.29+4.77" 103.89+28.66"
DZW 241 1.8 470.19+£40.92% 0.025 30.002 2% 46.17+8.42% 95.51+9.02%

¥ : 5 Control 41 %% VP<0.01; 5 Model 40 1% ¥ P<0.05,P<0.01( 3 3-F 5 [7)

3.3 GFW X CCl, JiF £F 4 1k K R 41 203 BE 27 52 1
Control ZH B 20 B S /0N ik 465 44 35 e, B 25 52
B, AL L i IR AR TR . Model 20K B4
VTN HES TC 7, 2 M A0 2 B B AT 4R DT

B EW L. 5 Model 4 FL %, GFW 4% 45 245 41 %
DZW 21, 95 P A543 AS ) 22 B85 T4, VT 400 445 0 1
RAE R B AR AR S b o GFW-H
HMDZW AT H5 R BECGERCR & . WA 1,

Masson

7 : A.Control 4 ; B.Model 4 ; C.GFW-L 4] ; D.GFW-M 41 ; E.GFW-H 41 ; FDZW 4 (/& 2 & 3 7))

Bl 1 GFW3X CCLEBFA%ENLKRRITFIEARFREZNFIE (x200)
Fig. 1
3.4  GFW X} CCI T 2 Ak R BUTFIIE B8 B &5 44 7 52
M Control 4 i AL OS5 4 1E 5, T4 i 52 230
W o341 HESHE 55, 300 S I A% RO [, 2ok AT
PO S v R 5 o I T T o 2 TN S 2 N
I KCs. Model 2 A BUAT UL 40 [1] 43 5 AN 16 O 5 20
290 0 i 200 3 e A 200 Y 23 5 HA 20 i )
JBT 4R UL 20 L v ks 4 S SR AR, — DA B Y T

Effect of GFW on liver histopathology in CCl,-induced hepatic fibrosis rats (x200)

Vi) s T2 oK, , 2 A 50 i el 20 I ok i s i 2>, P Jo
PRI AR 2L, DO s 45K, A A AR 1 B S G 4 I 43 A
WM Y A GG . 5 Model 4 Ho#, GFW 455 i 4
FIDZW 410 [ 40 K451 40 A% S PEAS TR R BE R 5 24
28 (0 B0 40 D, b A Y R . LI 2.

3.5 GFW X CCl, AT £F 4t 1k K BRI IE AW, 14 52

5 Control 41 H %58 , Model 41 K BUI 41 g AW, i 2
. 95 .
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A B C

B2 GFWX CCLERFAENXRIFAMEREEBHMEMNIN GEHHE)
Fig. 2 Effect of GFW on ultrastructural features (such as mitochondria) of liver cells in rats with hepatic fibrosis caused by CCl, (TEM)

FEAR 40 B 2R (P<0.01) . 5 Model 41 LA, GFW £57l

A K DZW A AW, A [ FH a0 22 R R g1t

B, k3,

3.6 GFW X CCI1, I £F 4 b K B % 5 A 7 19 52
5 Control 4H It %% , Model 44 K B Ifil %5 IL-18 K

IL-18 /K F & % T+ 55 (P<0.01) . 5 Model 41 H %5,

GFW-H 41 1 DZW 4 IL-18 & IL-18 Bk °F i &

flk(P<0.01). W33,

&3 GFWX CCLERFL 4L K RATBE AW, B I i 5 B F 7k F

B (x£s)

Table 3 Effect of GFW on mitochondrial membrane potential
and serum inflammatory factor levels in liver of rats with hepatic

fibrosis induced by CCl, (X+s)

am MR v ey RO RO
Control 41 136022  23.69+10.16  82.96+21.27
Model £ 0.44£0.06"  63.57+9.55"  141.55£30.69"
GFW-LZ4  0.14  056x0.16  51.32+14.21  115.14%11.64
GFW-MZ 028  0.69+0.17  48.08+13.81  112.90+11.20
GFW-H#4 056  0.83£0.17  34.80£9.43"  98.93+16.07"
DZW #1 1.8 0.93£0.45  30.99+17.87"  99.52+17.00%

3.7 GFW X} CCILJH £F 4 4k K B 21 24 mtDNA 1
NLRP3 mRNA #% ik i # W 5 Control 41 I %% ,
Model 41 K BUF 20 2! mtDNA .NLRP3 mRNA % ik it
F 1 (P<0.01) . 5 Model 41 M %, GFW-M 4 |
GFW-H %1 #1 DZW %0 mtDNA . NLRP3 mRNA % ik
B @ T+ (P<0.05,P<0.01). L34,

3.8 GFW X} CCI, I £F 4 1k K B 41 41 NLRP3,
Caspase-1 .GSDMD # 1 &L 52 5 Control 41
It % , Model 24 NLRP3. cleaved Caspase-1 K
GSDMN-N £ ik K F 1 B 2% 3 (P<0.01) . 5
Model 2 [t %5 , GFW £ 7 £ 20 NLRP3 & 3 [F fik
(P<0.01) ; GFW-H 4 #il DZW 41 GSDMD-N % ik 7K

. 96 .

&4 GFW X CCl, BB 4 4 L X R AF 42 4 mtDNA 1 NLRP3
mRNA RAPRI (F+s,n=4)
Table 4 Effect of GFW on expression of mtDNA and NLRP3

mRNA in liver tissues of rats with hepatic fibrosis caused by CCl,

(x£s,n=4)

2 5 4t /g kg NLRP3 mtDNA
Control 2 1.00£0.00 1.00+0.00
Model 2 9.80+2.18" 7.80+4.48"
GFW-L 4l 0.14 8.46+3.04 4.87+1.90
GFW-M 41 0.28 4.6242.07% 3.13+0.96"
GFW-H 4 0.56 1.87+0.59% 1.47+0.71%
DZW 41 1.8 1.53+0.43% 1.15+0.29%

- i 3 B AR (P<0.01) ; GFW-M 41 . GFW-H 41 #il
DZW 4] cleaved Caspase-1 [ 3 i& 7K 5 B & °F
(P<0.05,P<0.01), WK 3.%.5,

Ll LA

Caspase-1 S s s s s e 48 kDa

cleaved Caspase-1 20 kDa

GSDMD-N o @ S s s 37 kDa

GSDMD e s s s s w53 kDa

NLRP3 ---‘ -— 118 kDa

f-actn  GEDEEGDEBESEP 42 kD
A B C D E F
B3 &HAKXRFELNLRP3/Caspase-1/GSDMD 5 S @B XE
BRZ Rk
Fig. 3  Electrophoresis of expression of NLRP3/Caspase-1/
GSDMD signaling pathway-related proteins in hepatic tissues of

each group of rats
4 i

2R R A5 ol G R R A0 M (1 R CL TR MR
(ROS) il mtDNA 4§ {5 5 4> F , ¥ I Caspase-1 Fll
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£S5 GFW X CCl, B AT £F 4 € X R B 42 22 NLRP3, Caspase-1.
GSDMD X EBRIABIFM (X+s,n=4)

Table 5 Effect of GFW on protein expressions of NLRP3,
Caspase-1, GSDMD in liver tissues of rats with liver fibrosis

caused by CCl, (x+s,n=4)

biilhss NLRP3 GSDMD-N cleaved Caspase-1

53] . ,

/g-kg /B-actin /GSDMD /Caspase-1
Control 4 1.03£0.30  1.00£0.22 1.00+0.35
Model 4 2.21+0.13"  2.14+0.18" 7.67+0.96"
GFW-LZ  0.14  1.18+0.34> 1.82+0.09 5.55+1.00
GFW-M#4 028  1.01£0.23" 1.22+0.39 4.88+0.68”
GFW-HZH 056  0.93+0.42> 0.97+0.34% 2.48+0.44%
DZW 4 1.8 1.01£0.55%  0.69+0.28> 2.44+0.59

NLRP3 % P/, i 1 5 20 GSDMD 4 5 A9 5t i 4L
FE 2o ik —ad R A S BRAE B K SRE R
F I 240 B 405, e IR Sl A A T A A LR .
2T 2 AL AR S 15 1 S R 8 A0 e B ER T Hah A
AR R AE B 7 A TN L di i, R A B 5T
T GFW Xf CCI, i £F 4k 1k K R 7Y 28 k7 {4 452 453
mtDNA/NLRP3/Caspase-1/GSDMD & 5 18 % . £5 T
SE 5L E— 2D R Y LB AT A Ak 0 VR AL
5% 45 3 R, GFW BEAG 8% 4% B I 2 66 - s %
JHF 20 205 R M 840, 10— 25 B0 T H B 2T 4R AR
YEH . AW, FRERLRARBOibrEZ — IR R
8 Model 4l KR BT 40 AW, B Z MK, H 5
Model 41 %, GFW £ 7l £ 20 e DZW 4 AW, B A
Ml FF ke A 22 S G ih 2 2 3, W BE S REAR ST
NG, G S — % . miDNA MRl
mito-DAMPs f] UL # 1% NLRP3 & 4 /M 1, i iF
Caspase-1 /5 4 TL-18.IL-18 i\ S GSDMD 1 #i
PRI A T2 R T AR R SRR R E A
Ji L TR 8 B S R, BB IE 52 B 5 R 4T 4R AL Y
S tE S B (GFW BT 2T 4 AL L P L 184 58 1Y R
AT #E) . GSDMD RN A SRR T HATE L, &%
J AL 45 A8 1N i A B 3 25 4 35 C ity PR AN DR S 25 4
Ik, 24 1 32 A7 B N A TR PR T B, R P Caspase
Al 4 f# GSDMD, T3 H N it 5 C i fift 25, b )5 , 5%
F AL GSDMD-N 7£ 41 il i _EJE s fLiE >, ax st
fLiE o ALY IL-18 F1 IL-18 25 /N2 1 4 5E A i
Kl fE iy Caspase-1 25 B it 2 M A , e 28 5 B0 A i
W2 Bl R A AT . AR BFIT A5 R R GFW-H
21 BE B T R £ 10 3 K S B A5 H NLRP3 ., cleaved
Caspase-1 &2 GSDMN-N ) % ik , 3 > IL-18 5
IL-18 fi B jik , % B GFW nJ fig 18 53 410 ] NLRP3/

Caspase-1/GSDMD {5 5 it i Ikl 5% 2 4 52 1w il I 24
MOAETS . (HA R AR, GFW-H 241 X £5 738 K Y
A R T RGN B s BT R KON A7 AE R
MV B E L 3X 5 I R 25 55 2 £ 07 ik A% 28 3 A
o B ARY A £ T A AR VD K A i i L A R T
A B U, R T B R AL E B 020 i
A0 ORI T 3 I B AR T R AR R AR TR
EL V= WS 00T 87 N2 1 R N I Bl TS RN
i ik 0 PN S5 9 kY, R B GFW T AT R AT 20
il 7 AR TR AR ORI Y R 5k e, (AR E
PO A N1 2 N = Pl o D 7 NS = e I 2
R AEAE KCs ™ HSCs'" 45 b E 40 i 26 R v
A1 Ja S o it — 20 B ff

AHEFE LA CCL 2T 4 A A A K B R B9 X 42,
WF9E 25 R 7R GFW Al g 38 i 77 il mtDNA/NLRP3/
Caspase-1/GSDMD {5 5 38 % , 9 4% JH- 41 Jfd 2 b 4 4
T3 B i A 5 1 9 E /NS Ak, 40 i A i R T,
AT B 38 T 41 4k 4k, {5 CC1L 75 5 10 12 4 T 458 405 A5 75
M LA 58 4 A5 400N 208 1 s 10 AR5 35 ALARRAIE L R ok
Al 45 A M I AL (BDL) 5% i Bl ok £ 55 455 AL 55 UE AT
PR R E RS E ORI PR A v T I
PRI AT BB 21 4E Ak 25 ), (B A 2R SR A 50 v AT 7 4
15 H A U6 A8 1 ML A P 25 4E S 2 R oK TRE
B OBOKAN B A 4 SR B SR 4 25 AN K B
A B 58 4 PEAl 0 25 S B0 S 5 0 1 B 8 R
ML, R T RS TR M LIS UE . GFW
WA R A, AT 28 R AR BTN 215 5
B = . A BF 98 AL R & T NLRP3/Caspase-1/
GSDMD £ HiL 3 | J 22 n] #F — 25 25 & 3% 43 B A
D) £ 24 3 22 A5 7 ik IR AR 9E DL B B GFW A
RO SET AR Sl g ME R R

[FIFHMR] ARG EEMTHEF R,
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