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(Abstract] Objective To clarify the anti-liver fibrosis effects of Qingkailing Oral Liquid on CCl, rats and to reveal the

mechanism of anti-liver fibrosis based on NOD-like receptor protein domain 3 (NLRP3) inflammasome pathway. Methods Forty—
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four SD rats were randomly divided into blank group, model group, and Qingkailing Oral Liquid group (QKL group). The rat
model of toxic liver fibrosis was established by CCl, gavage, with two time points set at 4 weeks and 8 weeks. After the
experiment, the liver and spleen indexes were measured in each group of rats; HE staining and Masson staining were used to
observe the changes in liver tissue structure and the hyperplasia of collagen fibers. The content of aspartate aminotransferase
(AST), alanine aminotransferase (ALT), total bilirubin (T-BIL), hydroxyproline (HYP), and glutathione peroxidase (GSH-Px) in
serum were determined; the levels of tumor necrosis factor-o (TNF-a) and interleukin-18 (IL-1{) in liver tissue were examined
by ELISA; the expression of a-smooth muscle actin (a—SMA) in liver tissue was checked by immunohistochemical (IHC) method;
the protein and gene expression levels of NLRP3, adaptor protein apoptosis—related dot-like protein (ASC), cysteinyl aspartate
specific proteinase (Caspase-1), and a—SMA were measured by Western blot and RT-PCR. Results Compared with the blank group,
the liver and spleen indexes and the content of AST, ALT, T-BIL, and HYP in the model group at 4-week and 8-week
significantly increased (P<0.01), the GSH-Px activity significantly decreased (P<0.01), the content of IL-13 and TNF-a significantly
increased (P<0.01), and the protein and gene expression levels of a—SMA, NLRP3, ASC, and Caspase-1 significantly increased
(P<0.05). HE and Masson staining showed disorganized structure in liver tissue, massive infiltration of inflammatory cells, and
more obvious liver fibrous tissue hyperplasia. Compared with the model group, the liver and spleen indexes and the content of
AST, ALT, T-BIL, and HYP in the QKL group significantly reduced (P<0.05), the activity of GSH-Px significantly increased (P<
0.05, P<0.01), and the synthesis of TNF-a and IL-18 was inhibited (P<0.01, P<0.05), the structural disorder of liver tissue and
the infiltration of inflammatory cells were reduced, the hyperplasia of collagen fibers and the protein expression of a-SMA
were inhibited (P<0.05), and the protein and gene expression levels of NLRP3, ASC, and Caspase-1 decreased in different degrees
(P<0.05, P<0.01). Conclusion Qingkailing Oral Liquid can significantly inhibit CCl,—induced liver fibrosis in rats, enhance
antioxidant capacity of liver, improve liver function, and relieve inflammation. The mechanism may be related to inhibiting the
activation of stellate cells and NLRP3 inflammasome pathway.

(Keywords) Qingkailing Oral Liquid; inflammation; liver fibrosis; hepatic stellate cells; NOD-like receptor protein domain

3 inflammasome; carbon tetrachloride
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yproline, HYP) 23t H R 8 ki (glutathione perox-
idation, GSH-Px) Rzt & (R i e o TREAHF 5T
I, 41543 512820200922 20200923 ) ;5 fit 988 SR AE
F—a (tumor necrosis factor—a, TNF-a) ., F 40 g /i
2 —1B (interleukin—1pB, IL-1B)ELISA it #| & (3£
Thermo Fisher 24 &), #4543 5l 24 715101420
728101520) ; NOD 32 A& 1 454493) 3(NOD-like
receptor protein domain 3)—4i(FEE NOVUS A H],
iS5 NBP2-12446 ) ; GAPDH —47¢ (L =&/ w1t
5 60004-1-1g) ; A e 2 AR T-AH X BE S FE R
(adaptor protein apoptosis—related dot—like protein,
ASC)—4t Caspase— 11— (FE[FE Santa Cruz 2AH]
I3 SC-514414 SC-56036 ) ; e i 41 A A Wl JHF-2H
A a—F1F WALEI 1 (a—smooth muscle actin, o—
SMA)—#t (£ E CST 2w, #t5 19245s) ; HRP 1LI=F
Lo =0 HRP LFEP0/N R 0 (RIFEGE R AED)
BHEABRA R, #5205 GB23303 ,GB23301) ; /it

RU5H (32 E BD 2AH] b5 8141815) ; ECL Rk
W (2 E Cytiva A ], 5 17365298) ;Steady Pure
HFBIRNA 42 BUAR & Evo M-MLV J5% 56301
IR W SYBR Green Pro Tag HS iR qPCR izt
& (R L v E e TR BRA AL #5543 510 R
A2A0929 A2A1386 . A3A0272),
1.3 {48

AH480 %4> H 3 A= 46 73 Hr X (35 ] BECKMAN

COULTER 25#]) ;Epoch B4 KBHR Y (S Bio Tek
5] ) 5 5810R 7 g ¥4 R 25 L ML (FE [E Eppendorf
) s ME204E 2 HL 434 K F- (35 B METTLER
TOLEDO /A #]) ; CFX-96 %5t 5 PCR X ([
Bio—Rad /A 7] ) ; Aperio VERSA K8 43 3t &k i 41 21
WAL ARG (2 Leica A H]) 3 JJ-12] BB K AL (2RI
R TAHRAF ) RM2016 H55 #Y] B HL (L1
RIS PR ] ) s KD-P AU 210 B HL I TS
ST RRB IR R A BRA R ) s MX-F B8 el &
75 (R T IR AR BR A ] ) 5600 % Azure
Imager ZUJHe5rF WUR R G (3 Azure A7),

2 A&
2.1 HHEEERBY

WM PERSE 3 d A B 44 HRRBENL > ias
(8 H) BRI (20 H) W5 R ORI 4 (QKL

4,16 X)), IKE 4 85 8 FPAEE A5, SRAHCCL,
B AR R B B £ 2 AR AL (CCL, S5 R
1:1 @A BLR 50% CCLIRABIEI) . BRas F14Lsh,
AL 50T H IR ERR Y 4 mL-kg™, J5
PL2 mL-kg™ @5, 4] 2 4RV, 3EREE SR 2 JRR
B R O R B I6Y7, 250 E R 5 mL-kg-d™
(¥ BRI R TR AR 20 R 1Y) 6% )
25 IR 20 25 T SRR A 3R K S I e
AR FIEF KR 50K, B R R AR — K
AR RO 1 5 i A AR AR AL A T 4 H
4 JRlE 8 JE e B o 8 F Bk 532 s, TR
ESCiEg Y AUl I8

2.2 e 7T iE

22,1 MR ECNE RO M, 2 PBS Mk SR
FHUEARL 7K 73 I B oIl g0 o, 155 PR 45
e B =R (g)/ K BUA B i (g)x 100%

222 JFUiseE A4 A AL HT ORI it i
AST ALT T-BIL &%,

223 RIEHFHM  ELISA 35K 2H 21
TNF-a IL-1B B35 5 DA WA AE1E L

2.2.4 HE Fl Masson &8, A HAKRIF/PDZ 1 emx
1 emx0.6 em HFA A 4% 2 KPP REGE 5
SEATH L HE YOI 2B 254978 18 ; Mas-
son Y (0 S S AT A3 A= 1% 0, IF3l i Image J K
P28 5 £ 53 B 25 2 I v e D 25 B3 28 (collagen
volume fraction, CVF),

225 ALK a-SMA KL KBHEY A
HEATPURE R, 5% 1 L 2E LE B, I a-SMA (1) —
P (1:600) ,4 CHEF 4, WM 40 (1:200), I F
50 min, SRJETH AN DAB A Y sk R
K FH A, i Aperio VERSA {U#S #1744 A H
i S G RAET o

2.2.6 HYP EEME K GSH-Px G I B30 mg
FFLHE, #5 1:9 FLBIANA 0.27 mL A= BHER K | il &
10%H R 5)3% MR A e VR B DI E HYP & &
J GSH-Px B35 77, AL 55 T 10k 7™ A 3 HE A
U BT

2.2.7 Western blot :Kiill NLRP3 ASC Caspase—1 .
a-SMA EHFGE  FHLAIH, B OB R ik
Mo B, 258 br o A R A9 — 3T, NLRP3(1:
600) . ASC(1:500) . Caspase—1(1:500) .a—SMA(1:1 000),
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4 C—PUmE R, Pt EHEL I (electro-
chemiluminescence, ECL), %] Azure Imager {3 #%
HEATERG AR BN A5 , 45 R Image J 3RAFHEAT
8T,

2.2.8 RT-PCR #ll NLRP3 ASC Caspase—1 .a-SMA
mRNA £i5  ALE PCR & HUAH & WA 2 b 42
BUS RNA, SN eDNA, s 444237 °C 15 min,
85 °C 5 5,4 C oo, RGP 1, FHEHM 95 C 30 s;
95 °C 5 5,60 C 30 s,40 MEAR GAPDHAENNZS,
FH Y1 2 S el 28, H Bio Rad CFX Man-
ager BAFHATEAR 30T, G5 2R DL 2720 FOR . BIWIF
FITEILER 1,

*1 EEBEsIME

519 Fr5 IR B pb
NLRP3  Eiif 5-CTGCATGCCGTATCTGGTTG-3 20
T 5-CGGCGTTAGCAGAAATCCAG-3" 20
ASC  kiff 5-GCTGAGCAGCTGCAAAAGAT-3" 20
Tl 5-GCAATGAGTGCTTGCCTGTG-3" 20
Caspase-1 i 5'-GGTTCCCTCAAGTTTTGCCC-3 20
i 5-GAGGTCAACATCAGCTCCGA-3" 20
GAPDH Eiif 5-GGCAAGTTCAACGGCACAG-3’ 19
T 5-GCCAGTAGACTCCACGACAT-3 20

23 ZitEFE

fdJH SPSS 20.0 B AR HEA TSI 2240 HT
Phveas"IE RN, Z4H A HLBER ] One—way ANOVA
T3 22 WA B & BE TORAN AT & IR S 00 A 57 22
AT ERAESEAG S . LA P<0.05 S 8] 22 5 A

Geitar R, P<0.01 Fon N 22 AP AE 3 et

3 &R

3.1 BFRORGEKRIFEAFSERHZ M

25 AR LL T Je i ik A oy R 2 U0
ARHEF (1A, 4 RS ALL 20 A g D AR 1 B
INFE 7 r o g K ] LRI IR B8 X A 2 dk 4 20
R (& 1B) s Bl & S 05, 8 AR 78 20 144 i
RE WS VERNSRBE T |12 | AR 4T 4 HL = S W k) 4
FIRESR (1 1D), 5 4 A 8 FRIMERIZAAH L, QKL 41
VG T AR M 25 80 98 E 20 e 352 1) R e 21 4
HA (K 1C1E),
3.2 FEFR ORI KRATALRE T4 E R
B

25 A ZH S Hh S bR oRn A8 DX ] Bl L2
IR YE(E 2A) , 4 JERSRLLE b e ik 14
DX R JHF /N Je BRI R B I A 2 B (] 2B) 5 8J#]
TR 2H B S 27 A 3G A= T W 8 K 0K X A L
2 B8 e T — v SR R P 3 2 v e Dk - YA X
B T AT AL 4EAL (I8 2D) . 5 4 J5] 8 Ja iy
ZH P, QKL ZH AR S A i 2502 (181 2C 2E) . 5
2,4 (8 A CVEF 2 8 3 5 (P<
0.01);5 8 JEIAIZIAH L , 4 JEAEHILE CVE 3 HnAA &
(P<0.01);#HLE 4 J |8 R | [R]IH QKL 41CVF
B R R (P<0.01), PEILFE 2,

B 1 FARORBXAFEAFESLERHNF M (HE,x500)
T AZS AL ;B4 JEKIRIZ ;.4 & QKL 41 ;D.8 JEKIRIZH  £.8 & QKL 41,

B2 FFRORREXAFELARR T 48 £ 220 (Masson, x50)
TE:ASS 4 B4 FIBIRIZE ; C.4 7 QKL 4H;D.8 JAMRIZH ; E.8 i QKL 4,
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F2 FARORENKERIFHLR CVF
DHTEER (35 ,n=6,%)
25 4 8 J#
24l 2.178+0.286 2.178+0.286
HERIZ 22.976+1.845" 46.512+2.649%+
QKL 21 13.30221.445%+ 24.6002.092¢

W S HAM I, #P<0.01; 5 4 BRI A L, **P<0.01; 5 8
JERSRIZH A L, 4P<0.01,

3.3 BRARRORBITKRAFELR HYP S =M

S AMEL,4 5 8 FIFA HYP &1
B T8 (P<0.01) , JF H. 8 JEIRSE AL FFAIE HYP & i
W& T 4 J8(P<0.01), 55 Masson Y4 {045 F—5
5 4 4 8 JABIRIALAE LE , [F] A ] QKL 4120 41
HYP & & R (P<0.01), FEILFE 3,

#3 FARORBXIAFAL HYP SEAIRNE (vxs ,n=6, ng/g)

2051 4 J& 8 Jil
S| 52.45+10.88 77.73£13.02
FLAIZH 302.66+38.55% 612.06+77.59%%
QKL 41 215.79+43.12% 298.26+51.77%

T 523 P I, %P<0.01; 15 4 BRI A L, ++P<0.01; 15 8
JABRIZHALL , ““P<0.01,
34
=1
S HHME,4 J8 8 AR KRR TS
RS N B804 B 5 T (P<0.01) ;5 4 JABERI4]
HIEG, 8 JAIAE R A RUESE S5O0 2 155 (P<0.01) , BT E
B TR RE 2 G B L (P>0.05) ;5

BT R OBk i > K B AT R 45 45 | R Bl 45 20

4 J& 8 ARV L, [RI I QKL 41K BRUAY JHEAIEF
5 BB W W FEIR(P<0.05) . FEILER 4,
3.5 BEFROMRBEXT KR ME AST,ALT, T-BIL #J
i

s MU L, 4 AR K BULH ALT AST
T (P<0.01),8 JAREAIZ KR ALT AST T-BIL
0 TR (P<0.01) 3 5 4 AR L, 8 JEl A5
2 ALT AST.T-BIL % &7+ 5 B8 (P<0.01); 5 4
J& .8 JRIRE R U AR LE , [R]A30] QKL 41 ALT ,AST . T-
BIL &40 B R#IK (P<0.01,P<0.05) . TEILEE 5,
3.6 BFROMREITKBRIFEALR GSH-Px iEHH
=21

HaE AL, 4 S 8 JARIAIZ] GSH-Px 1y
5 13 1 55 (P<0.01) 5 55 4 JRIRIZIAR L, 8 J&]
RERIZH GSH-Px (W76 1 & F B (P<0.01) ;5 4 Ji |
8 JAIRIRIZH AR LL, [AIAS B QKL 414141 GSH-Px 1)
% 7 BB SR (P<0.01,P<0.05),, TEWLE 6,

3.7 EFRORBEIKBRIFHELKEREF TNF-a,
1L-18 BIF N

S HAMI 4 FBAAE IL-18 & &= W] Wt
= (P<0.01) , TNF-o & 547 B T sia 3 HIESE T
2225 (P>0.05) ;8 RAIFEAIZ] TNF-a IL-18 &1
W0 TR (P<0.01) . 5 4 JRERIZAAR LG , 8 JRIfEALZH
TNF-a IL-1B & B 5 (P<0.01), 5 4 J&] .8 &
R AR LY, R QKL 40 TNF-o IL-18 &2
KA (P<0.01,P<0.05) . FFILFE 7,

x4 B ROMRBET K FRETAEEEI RN (x5, n=6)
41591 A il
FFAFE TR 5 JFFAE TR
EEE| 0.033 0£0.002 5 0.002 2:0.000 1 0.026 00.001 8 0.001 8x0.000 1
B 0.039 0+0.002 5* 0.002 7+0.000 3* 0.043 00.006 2* 0.004 4x0.000 7%+
QKL 41 0.035 0£0.003 1% 0.002 5:0.000 4* 0.038 0£0.003 2¢ 0.002 8+0.000 1¢

S A, #P<0.01; 5 4 FABRIZLAR L | *P<0.05,%#P<0.01; 55 8 JARBIAAR L , ¥P<0.05,

x5 BEFRORBITARME AST ALT T-BIL BIS408 (v+s ,n=6)
4 J 8 J4
415 ALT/(U/L) AST/(U/L) T-BIL/(pumol/L) ALT/(U/L) AST/(U/L) T-BIL/(pmol/L)
=k 28.50+5.47 91.00+4.47 1.76+0.40 31.38+6.89 136.99+23.45 1.71+0.38
FRAIZH 52.63+2.50* 174.90+16.04* 1.99+0.19 665.67+226.15* 1484.30+655.59 8.904+1.74%
QKL &1 34.50+4.95%* 128.67+16.72%* 1.63+0.13* 201.33+65.51¢ 356.34+100.18% 3.32+1.25¢

. 52 [41H L, *P<0.05,%P<0.01; 5 4 JERIRIZIAH HE , *P<0.05,%%P<0.01; 15 8 JARRILIAH L, “P<0.05,
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B3 BFROREITFFALRFR o-SMA RiEHIFME (FrE4l1k,400)
T AZS A4 ;B4 IR ; C.4 J8 QKL £H ;D.8 JEIRETIA  E.8 J& QKL 4,
6 WA ROMARIHALR GSH-Px FEAIH (P<0.01);5 4 FIBIHIAKIH:, 8 JIBEIHI 4] NLRP3
R (xt5,n=6, Ung prot) ASC .a-SMA 1) mRNA FH#5 W i (P<0.05, P<0.01) ;
AL i 8 )8 5 4 8 JABIEIZA AR H; , QKL 41 NLRP3 ,ASC ., Cas-
antimswmse s PS1@-SUA B mRNA ST FHEP005
QKL 21 2 505.61+£124.13%* 1 631.33+87.15% P<O'01>° ﬁém‘%% 80

. 52 AHAM L, #P<0.01; 5 4 FBRIAHM L, #+P<0.01; 5 8
JERERIZAA L, 4P<0.01,

x7 BAROARKETKBRIFBRAREREF TNF-a,

IL-1B BYBME (x+s ,n=6,ng-mL™")
a5 44 8 J4
215
TNF-a IL-1B TNF-a IL-1B
SHY 15.25:0.91 8.85+1.26 15.27+2.92 9.07+5.98

HERIZ] 26.36+4.27 16.31£2.85%  34.66+5.22%#% 30.36+5.08"**

QKL ZH 12.39+0.85** 10.17£0.50% 26.23x4.69%*  17.59+2.96%

. 5255 A4 E, #P<0.01; 5 4 JABERIZH A HL , *P<0.05, **P<
0.01;5 8 FIMEI4IHH EL ,P<0.05,%P<0.01,

3.8
A
5 FAML 4 R «-SMA )Rk
Z (¥ 3A .3B), I HBEE 05 in 8 Ji 455 1Y 25
a-SMA FIXHER (K 3D), 54 F .8 BRI M
o, QKL ZHATZHZY o—SMA Ay kB i/ (K 3¢,
K 3E),
3.9 FEFR OB K RAFLHEZE NLRP3,ASC,
Caspase—1,a-SMA mRNA FRiZAIE20
HaHAMIL 4 8 8 A A4 4 NLRP3,
ASC Caspase—1 .a—SMA mRNA Fik& 1 775

BT R ARREXTKBRIFHLAF «-SMA Rkl

3.10 FFROMRRKEXT X BRAFEZR NLRP3,ASC,
Caspase—1,a-SMA & B FRIERIENT

5o A ML 4 8 A4 v NLRP3,
ASC ,Caspase—1 ,a-SMA & 1A I W5 (P<
0.05,P<0.01) ;55 4 AR M L, 8 JAREARIL] Cas-
pase—1 FEE IR I (P<001), 5 4 FIBRIZHAALE
QKL 20" ASC .a-SMA ik & TR (P<0.05),
NLRP3 ,Caspase—1 Fikw A FRFEEH HER TS
TR (P>0.05) ;5 8 BRI HL, QKL 41+
NLRP3 ASC . Caspase—1 ,.a—SMA & &5 = i
TFRE(P<0.05), TEILE 9 K 4,

4 g

ULAEAE T 21 4 A0 B Bl AT 52 ST AT T AR K
4 JR | (ELR: AT 2Bk LN 18 JC B0 AT A
(04 Wy el Al 2 259 B R BLITFET et ) 25 1 )5 58 2
XA A AL AR IR PR B3 VI 5K, e R
FIRRTET A, LA Be e
RS H PR I AT AL, B AT R 2802 FH N
I AT HEAL I EEATG L2 9 IEEARE T4 524055
Ml AR IA T AL 5 U AR 22 [ 58 L R A LT
TEIT R DB A% 2 , B2 B 5 R B

%8 FAFRORAEXAKRIFAL NLRP3,ASC, Caspase—1 ,a—SMA mRNA FiEBISSME (x+s,n=6)
4 8 JH
it
NLRP3 ASC Caspase—1 o—SMA NLRP3 ASC Caspase—1 o—SMA
=K 0.92+0.15 1.01+0.14 1.02+0.23 1.08+0.39 1.03+0.24 1.06+0.33 1.01+0.15 1.04+0.28
R 1.87+0.38% 2.14+0.23% 1.88+0.52% 2.64+0.57% 2.55+0.45%* 2.70+0.58"* 1.95+0.30% 4.52+1.06%**
QKLZL  133£036%  1.51£0.39%  1.0620.35%*  1572035%  1.07£0.24% 1.22+0.28¢ 11250455 2.25+0.49%

0 52 A, #P<0.01; 5 4 FIBRIZAAR L, #P<0.05, #%P<0.01; 5 8 JEIRHIZHAH 1L, ¥P<0.05, *P<0.01 ,
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£R9o BEFRORKEX CCl, KFRIFHL NLRP3,ASC, Caspase—1,a—SMA B H R iEBIZM (245 ,n=3)
4 J4 8 JH

&= ZRd P QKL 2 PRI QKL 21
NLRP3 0.71+0.11 0.97+0.08* 0.81+0.02 1.09+0.07# 0.93+0.13¢
ASC 0.54+0.10 0.85+0.09% 0.58+0.07* 0.96+0.18" 0.68+0.22¢
Caspase—1 0.56+0.09 0.86+0.12% 0.71£0.13 1.16£0.10* 0.91+0.12¢
a—SMA 0.34+0.12 0.61+0.14% 0.37+0.09* 0.75+0.12% 0.45+0.17¢

52 ML, P<0.05,%P<0.01; 55 4 JARERILHA L, * P<0.05,%P<0.01 ; 15 8 JEIFRIZH A LE , *P<0.05,,

a-SMA I I I I I 42 kDa

NLRP3 l—----‘lls kDa

ASC l—-—--‘ 24 kDa

Caspase-1 ‘ - ----‘ 45 kDa

GAPDH ’-----‘ 36 kDa
A B C D E

BEFF R ORI CCL AFRAFEL NLRP3ASC,
Caspase—1,a-SMA EHRIE

AL 4 ;B4 MR ;C.4 J8 QKL £ ;D.8 AR ; E8JH

QKL 4,

& 4

T R DR P 5 2 25 AR B4
He 7 ARSI A PLR PURTE PR HIY, A B
FEUE S 2 245 ] LA R S AE 240 it [R5 AR , ok
T A BRI AU, T ST SR AT A b K A
P A SCHE N R, ARSI R o, Il PR B RA
BT 2 VR AT O 2R 10 AR A 35 22 i CCLy R IR
FEFHEAL , I3 T JRAE O 7 i T R IR
YL RIPLH

T R h SR IR 2B ) B8y 22 2 L
WK, T E A AP A RAM S R
Sy, TRV 7 H B R R B 5 S i, Il
Mo G EE R PR, N, AP 290 22
ORI AT AT TSR, B 1 s 2 i T
R Hp, A OKAR A AR DR R B 5 T A
WIPEHT, — & S BRBERCAI AT A SRR UK 5L
AR PRADIARL ; B 5 AR AR T AT AR 2 8 o T A
TR DAL ; B 5T 1 DU S 3 TS K g
MPE, —F I A sis oz B, B e T
SRR BC (A AR SR AP DU RE T A AR #A
AR A2 5 TS RS IR REDT A Y H Y™ SR
S 7 2 e i T A e ) — B
CALES e R DA AU (SR Il S aliis
A 18— b oA RO AT, (E 5475 P ) B0 3

AR RE 2 [ A0 % 36 (Kupffer ) 20 i R 28
£ ARG Kupffer 41 RT 4300 =F & 1 40 i B (an
TNF-a IL~18)1", 40 P A4 K A A e 55 T Bt
FF A 1T R 40 (hepatic stellate cell, HSC)
AL HSC 51k, I8 AL 4L I AL, K,
AR S0 T AR TEDT A 1) AR SR T T R EF 4
TR P AL

AHIEFE AN TR £ BE L5 A PRI TT R IR
FFAFYEARAE , 35 HF R 0 IRVECEE 4 JEAN 8 J& 241
TANH HYP A, X 5 Masson Je (a2 R—3, %
Ay P WA T 2R IR P i SR A i, G C.CL,
KEFFEF it ABFTEIEE T8 TF 2 1R s
JFLfe G2 PR A5k 2500 B A 55 5 T v A
. 53R SR R DIRATE 4 B 8 A fE %
FAR MLY% AST  ALT T-BIL A& | X4 /R 255 7
FIRIT VLG, A A 405 W Sl 0% 5 IR 450 e
R, A B 5 LS 4 R DR 5 M 3 ML U2 5 HE
Ye oty R A ZUR AE AN IR 41225 3K L (2T 2
G A I AR, TS A RN R e A
et e bR 2 F BRI ROS KR A il 2 i it
JHF B2 PR A0 A St 0, 412 2 7 A Ak JR ™ GSH-
Px A T S Ak B 1 32 4t H %) e 37 3 00 AT LA O 2
TG SZ SE ARG 35 T R 11 IR 7T (2 2 4R THGSH -
Px (75 1, X R T TT R B B mbUABT AL RE T
FESAE 7T, Vi FF 58 E IRV AE PO B[] o5 34 7 k2
PHITFZHSY TNF-o TL-1B 258 5E T8, 45 A I
2 2 S E A AR IR B el S B R T R IR
0 H VR I LURAE

UEAE AR W SRR T 2 B 1E fL Y HSC 214
A5 A A AL S 1 = A Y I A8 AE = HSC 1
b BRI HER I A e fb gk R B2 R S HLARAZ
FIEFP A AE PR F AR, # B RAS Y HSC ok
TR RAYGE s A BECM Dfe iy LR EF
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e (myofibroblast, MF) , 5 |3 FF41 4145 ¥4 i ol A8
SEW NI FBUFLF 4, a-SMA J& HSC E1L
(b PR AR 2 ARG K I3 T R 1 IR T i 2
AR o—SMA A 7K, FRWIIE H R 1R AT 41
HSC 3k, B9 1 & R LA A 3 2R
{1y — o M B, 8 A R e S 20 B P TR
R, AE AT N DA AR HLR A AR S R R R
B 451407 R AR RR SRR, A2 28 R AL IR L
AR -8 it BRI, RS LA B R — 20 1 R
L, RIEAF5 AW FIE RGN , HETEUE
S TEFA AL IR R G 1 2 R RE R F 5 5 Hdhe,
W TNF-o IL-18  IL-18 &5, i $e R P 542 I 1k
Kupffer 2 | B WE40 M, —J7 1 & ST 01
T3 —J7 T 5 2 WA WK, £ #F HSC WG
b SAE/IMATE ARG | R ST SN B ZEALH

TE H A C SR /IMAH | NOD FEZAR S %
Wi AT 2, Hodh NLRP3 4/ MA L T T
FE—FPIRAE/IMAPS B RO X TR 4R b A SR b AN ]
/B NLRP3 RAE/IMAH NLRP3,ASC  pro—caspase—1
3 AR, B R — R N A R FERAE
B, S KA 1 BB G oy, A BRI AR S
MRIEAS S S B R G EEER, BT
TE TP, AT 7E Kupffer 200 HSC 253E 52 5 40
firfr2Rik, NLRP3 Sk MAWTE 5, 1L-18 Fi A
IL-1B HiA#E (Caspase—1 VI & Jg li 2B TL-18
IL-1B2 {2 3# HSC [ MFs #4LP0, AR R, 4
J& 8 JERRIZH NLRP3 ASC ,Caspase—1 145 [ M &
PRS- R0 B THE , 378 NLRP3 44 /IMAGH 2 5
TP 4EALIE AL, 3% 5 Gong ZP MBI —3, 16
FFR O IR AT B A 1L-18 A A, P, HE G
T 53 1IR3 AT 38 A 4 R NLRP3 S8 E /MA Y 336 1k K
DR IF A AR . TR AWM TIEFF R D
NI KT NLRP3 SEARE/IMAAS B3 23R 52 25 5 bk
L4 8 K8 FTE T R 1 IR AL NLRP3 ASC , Cas-
pase—1 7EJE R K 81 /KPR T B d BV O 2R
TR S REAE M H NLRP3 48/ IMATT AL , I ELR
FHVE I ) AE S8R B G 3 55 T R AT s
il NLRP3 942 AH R 8 4 i i — 302

25 LR W F R R A el KR
R AR P RA SR PUa b R EERY
YERT, HAT e ek i pL 5 40 HSC 1% kA1 NLRP3

FAE/IMATE A S, AT BB 16 IF R F iRk
WU AL, 5 01U B R SE 5 HOS TE
RN ST VS 7 S R R X g €2 I
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