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HEERIEm . F33E SD KW ig BRI AZ T & ST, HWHAKKEF-p1 (transforming growth factor-B1, TGF-B1) i
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LiEw A4 &-18 Cinterleukin-1B, IL-1p). IL-6 FIHJRIRFEIN F-o (tumor necrosis factor-a, TNF-a) 7KF; Western
blotting #5ill p-INK F1 oI WIS (a-smooth muscle actin, 0-SMA) Fik&; qRT-PCR il JNK Al a-SMA mRNA Fik;
YA G % TR 0-SMA FRik. L5 TGF-B1 %S 24h J5, HSC-T6 iArK, MRS K, MR AFTCBURID, 540
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Abstract: Objective To explore the effect of Fugan Huaxian Decoction (¥:FF{L4Fi%) on activation and proliferation of hepatic
stellate HSC-T6 cells and the signal pathway of c-Jun N-terminal kinase (JNK). Methods SD rats were ig Fugan Huaxian Decoction
to prepare medicated serum, and HSC-T6 cells were activated by transforming growth factor-p1 (TGF-B1). The rats were divided into
control group (10% fetal bovine serum), model group (15% normal serum), Fugan Huaxian Decoction medicated serum group (15%
medicated serum) and JNK inhibitor group (15% normal serum and 20 pmol/L SP600125). The proliferation of HSC-T6 cells in each
group was detected by CCK-8 method. The levels of interleukin-1 (IL-1p), IL-6 and tumor necrosis factor-o. (TNF-a) in cell

supernatant were detected by ELISA. Western blotting was used to detect the expressions of p-JNK and o-smooth muscle actin (o-
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SMA). The expressions of JNK and a-SMA mRNA was detected by qRT-PCR. The expression of a-SMA was detected by cell
After 24 h of TGF-B1 induction, HSC-T6 cells became longer, the cell body became larger, the
refractive particles in cytoplasm was decreased, and some cells merged into sheets. Compared with model group, each drug group
significantly inhibited the proliferation of HSC-T6 (P < 0.05), significantly inhibited the secretion of inflammatory factors IL-1f, IL-
6 and TNF-a (P < 0.05), and down-regulated p-JNK and o-SMA protein and JNK, a-SMA mRNA expressions (P < 0.05). Fugan
Huaxian Decoction medicated serum had the same effect as JNK inhibitor. Conclusion Fugan Huaxian Decoction can inhibit the
activation and proliferation of HSC cells, reduce the expressions of JNK and a-SMA mRNA in activated HSC-T6 cells, and reduce the

expression levels of p-JNK and a-SMA protein. Inhibition of JNK signaling pathway activation may be another mechanism of anti-

immunofluorescence. Results

hepatic fibrosis of Fugan Huaxian Decoction.

Key words: Fugan Huaxian Decoction; hepatic stellate cells; JNK signaling pathway; hepatic fibrosis; astragaloside IV; calycosin-7-

glucoside; saikosaponin A
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Aw]; IL-1p ELISA iX7fl& (5 202211). IL-6
ELISA {7l & (It'5 202206). TNF-a ELISA 7]
& (it 2022060 1 H VL5 fb 3R A RHE A F] s qRT-
PCR 519 AL U SR E MRS A A BR A 5] A s
RNAiso plus (#lt5 9109) 1§ 5 H A Takara A ]; p-
INK i (5 4468S) I H 3 E CST A ;5 a-SMA
BRPT (L5 ab7817). FITC #7100 a-SMA Fifk Gt
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H[E Abcam A7]; P-actin Hfii (HL'5 380624) 4
H B 2 A HERA R AW s INK 4 i 7
SP600125 (#t'5 SP60012501) W35 H Selleck 4
MR A AR .
1.5 {425

Varioskan LUX % IhREREARIX (3£[E Thermo
Fisher Scientific /A ] ); Stepone plus qRT-PCT 1X (3
Applied Biosystems 2 & ); 170-3930 % Trans-Blot
HEFE (£ Bio-Rad A #]); Tanon-1600 &R ik
B&2G (il REERHEARAFD; SP8 BUEOLILE
AR BT (B Leica A ).
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R, SRR E, HERE. BER
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0.093. 0.038. 0.029 mg/mL.
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PEBh W5 N BT S BT R 24 5 5% 6.25
THER R 25 Im RS, BRI 47 45 2477
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W R, GIFFEMIE. B 5 s H K R
5, BT 56 CHEIE/KMBHMNKIE 30 min, HE
0.22 pm JEBEELFREE, T-20 CRAF&EH.
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MERIRFRHD . BAIA (F 15%1E % Mk ks 7%
FOL TR 75 S A (5 15% R4 i
ZHIMIEMIRTFRAE) FI INK #1714 (55 15% 155 1
7B 20 umol/L SP600125 K7 773E), AR 4L A1 %
BTSN TGF-B1 (5ng/mL), J45 254NN Z5%)
T3t 24 h J5 AT A AT .
2.4 CCK-8 ZERMIKAF LA FRAMBEXTHREF
SEERIFN

HY 3~5 48 HSC-T6 4, LA 2X104FLEF T
96 FLEH, BEEXRRA . BERAMEZAIME (5%
8%+ 10%- 15%- 20%) ZH, XFHEZLHNA 200 pL
10%a4F i 7R, HARHAMA 1 ul TGF-1
(R JFEIRE N 5ng/mL), & 25 MG 4H 5 5 190
uL AN FAARAR 2 $ 10 25 24 15 15 5% 24 h, AR 52
450 nm AFIOIE (4D fE, RS R,
2.5 ELISA #&N20pE_E5E& IL-18. IL-6 1 TNF-o.
K

{542,370 N I A B, etk LWL 4 C
1200 r/min 20> 10 min, B RiEW, $%H ELISA iR
& I E IL-1B+ IL-6 A1 TNF-a 7K.
2.6 Western blotting 7| p-JNK #1 o-SMA £H
R

i “2.37 DUNJ7kAb e, WAL, PBS
Veisk 2 0, IO T- vk _E24A% 30 min, $EEUZH
S A, BCA NG MEAWRE, EAMMET
e BT ER AN TR N I Ik e B B vk, % % PVDF
&, BHE, IMA—$H0 (1:500), 4 CHEHEITR;
TBST Pl 3 %, IIAZHL (1 150000, =RFE 2h,
TBST ¥, ECL fh2 kol th, THE g
HOL S I
2.7 qRT-PCR il JNK 1 a-SMA mRNA ik

P “2.37 WUN 7 AL PR, USRI, F&1E
R AU B IR B RNA 14 cDNA, 47 gRT-
PCR 7 #r. SI¥F%]: GAPDH Lii551% 5-
GATGGTGAAGGTCGGTGTGA-3’. Fiis|¥ 5°-
GTCAATGAAGGGGTCGTTGA-3’; JNK L5149
5-GGAGCGAACTAAGAATGGCG-3". Filf 5|4 5°-
ACTGCTGTCTGTATCCGAGGC-3"; a-SMA 75l
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) 5°-GGCATCCACGAAACCACCT-3’.
5"-CCGCCGATCCAGACAGAATA-3’,
2.8 HEFRAZERN o-SMA HIERFKIE
24 FLIE TR RN & I I s 3, Al PR
BB FHHATE SR, #5237 TR ik A EE A,
TA—¥i. ZHWE, SPvoed i, Bk
R R AR B N RERIL.
29 GitFESHh
KH SPSS 22.0 #AEX BHE#AT Fivt 0 M,
& ZRK ] Shapiro-Wilk (S-W) JEHET IEA /) fi
Ko, Bl X £ s R, ZAHMZER KRR ZTT
Z o, W R A A BT 2 5 I EE A

R ElEY

&1 &H?Wﬁﬁﬁzﬁm,ﬁﬁ TGF-p1 iFES 89 HSC-T6 7S

Bonferroni f&3603H T 4H M PR ELER, T Z=AF A
Welch 6 36 74T SR ME L 8¢, 75 H Dunnett’s 73 £
AT IR EE A
3 #R
3.1 RPFEAASHIEXT TGF-p1 iF5SH HSC-
T6 MR SHIR M

WK 1 prs, X REZH A p e e A, B R
B BAHMAK, AR, MBENT
JCRURL gD B4 48 B Rl G R R, A TS Y
HSC R TR 25 MIEZHAFT INK H0 57
LH IR HSC-T6 4 LK, 4 i 2k oA E
1E7 HSC.

R A7 & 2 1005 JNK 1) 7

SHOSZIE (X 100)

Fig. 1 Effect of serum containing Fugan Huaxian Decoction on morphology of TGF-p1-induced HSC-T6 cells (=< 100)

3.2 KPFHAASHIEX TGF-p1 iF5SH) HSC-
T6 4HREIETE RN

mFE 1R, SHERALE, 5% 8%, 10%-.
15%- 20% 4k AL 217 & 245 LG X TGE-B1 5 31
HSC-T6 4 s 5 354 #0HE H (P<0.05), LA 15%.
20% % 25 I wIVE el W2 2 ) J0 B 3 1tk 22
S ERE 15% S 25 MG AT 4R5L 5 .

33 KA A8 HMEX TGF-1 FSH
HSC-T6 #Aff L3&i& = IL-1p. IL-6 A TNF-a 7K
S a:opAl]

W 2 fros, SH@Atui, AR g0 i
i IL-1B<IL-6 TNF-a 7K F-35) B & 5 (P<<0.05);
SRR AT, %4254 IL-1B. IL-6. TNF-a /K
BIEF L (P<0.05).

F1 KT E A MBS TGF-B1 iFSH HSC-T6 HAE
BFEENEMN (X+s,n=9)

Table 1  Effect of serum containing Fugan Huaxian
Decoction on viability of TGF-p1-induced HSC-T6 cells
(Xxs,n=9)

45 il YIRS R/ %

PO — 104.23+2.20
it — 144.00 +4.02"
WALz &4 E 5% 121.96+227"
8% 118.4241.76"

10% 112.18%3.16"

15% 93.82+6.14"

20% 92.75+5.76"

INK 1171 20 pmol-L™! 92.05+3.86"

XML #P<0.05; SHMAE: "P<0.05, FEIF
#P < 0.05 vs control group; *P < 0.05 vs model group, same as below

figures

=2 BKIFHFFEAMEX TGF-p1 55 H HSC-T6 i EiE&+ IL-1B. IL-6 A1 TNF-a 7KFHIFM (X+s,n=26)
Table 2 Effect of serum containing Fugan Huaxian Decoction on levels of IL-1p, IL-6 and TNF-a in supernatant of TGF-p1-

induced HSC-T6 cells (X £ s, n=6)

451 & IL-18/(pg-mL™") TNF-o/(pg-mL™") IL-6/(pg-mL™")
Xt iR — 12.76 £1.38 52.3243.39 94.8743.51
it — 26.74+2.49* 113.72 £8.06" 175.26+3.71%
I & 2 13 15% 13.50+1.38" 56.43+5.09* 107.90+8.21*
INK #1171 20 pmol-L™! 15.55+1.72* 55.59+4.25" 107.86+6.87"
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34 KRRPFUAAESHIIEXT TGF-p1 iF5SH) HSC-
T6 £Affl p-JNK F a-SMA EHRIEHEN

W 2 figk 3 Fros, SxIRAL R, BRI p-
INK. o-SMA £ FHFRIAKFHEFAE (P<0.05);
IR LLEE, 45254 p-INK. o-SMA HEAEE
KRR AL (P<<0.05).
35 KRPFUAASHIEXT TGF-p1 iF5SH) HSC-
T6 £MAfl JNK F1 SMA mRNA FiEHISNH

k4 for, SRR, R4 UNK. a-
SMA mRNA FIE/KFIHE TS (P<0.05); S
HELE, HLh2540 UNK. a-SMA mRNA ik /K78
SR (P<<0.05).

G . w— 4.6 10%

-INK

p — e S54X10%
a-SMA s P SR - 402 X104
Bactin N N NN < 0

Xof A PATFET  INK S 5
MG
2 KBFLFARABMEX TGF-p1 5549 HSC-T6 4HAf
p-IJNK F1 0-SMA T A FRILHIEH
Fig.2 Effect of serum containing Fugan Huaxian Decoction
on p-JNK and o-SMA protein expressions in TGF-p1-
induced HSC-T6 cells

3.6 BERHERNEZHE a-SMA BIFRIE
WK 3 Frzx, TGF-B1 5% )5 1) HSC-T6 Ziffl &

*3 B UAFZESAMES TGF-p1 E5SH) HSC-T6 4
p-JNK 71 a-SMA EAREHIFM (X+s,n=4)

Table 3  Effect of serum containing Fugan Huaxian
Decoction on p-JNK and a-SMA protein expressions in TGF-
p1-induced HSC-T6 cells (X £ s, n =4)

A5 i p-INK/ o-SMA/
B-actin B-actin
o} R — 0.38540.016 0.190+0.046
it — 0.800+0.006" 0.486+0.047*
T ZE 15% 0.503+0.001* 0.26710.028"
24 1375
INK #0817 20 pmol-L™' 0.4964+0.023° 0.260+0.119"

x4 FRUAFEBHMBER TGF-p1iESH HSC-T6 4Rk
JNK #1 SMA mRNA RS (X+£s,n=3)

Table 4 Effect of serum containing Fugan Huaxian
Decoction on JNK and a-SMA mRNA expressions in TGF-
p1-induced HSC-T6 cells (X £ s, n=3)

- e mRNA HIXf ik &
LA A JNK a-SMA
pogi] — 1.000 1.000
it — 3.028 +0.212% 4.490+1.476%
Ptk etz 15% 1.5014+0.057" 1.424+4.617"
RN
INK ] 551 20 umol-L™!  1.33240.095* 1.379+4.819*

Xof sl
3 KA AEAMEX TGF-p1 FSH) HSC-T6 4R a-SMA FIZHIFM (X 400)
Fig. 3 Effect of serum containing Fugan Huaxian Decoction on a-SMA expression in TGF-B1-induced HSC-T6 cells (x 400)

TEIE, o-SMA fEAHZ N RIS . EXT B LR,
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4 g
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G fR T A A BN RS () AR AT AL AR DY, i
SEES R K I INK #I AR L T TGF-B I /MRAT

PIALET 7 & 24 L7 INK 151

AR AT R 15 5 17N R HSC 351k -
WEHITIESL T INK {5 555 414810
EYIR AR, INK EEA TR, E4UHR T IL-1p.
TNF-o SEHI N R AR, NG0B AZ B0
FHIAZ PN e s R A R A0, (2 dE c-Jun X
H R REFMEARE, #—DRE R 4
Bl¥, TR RIENT, S 5A4MNRE. KE,
PRI s A RBE/E ), IL-1 % HSC V&
A H B SCHRAE T, U B 51 S 4R AL
KIE, C&amE T IL-1 KiERIASHA4EL™E
FEE R IEARSCN, IL-6 = 2 B 40 A A1 Th2 40
FEtE, H5 TNF-o fE IR R, mRiE/K- &
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FUTAHMIASE, 25 i R i 2 f it 20 . Li
S0 5 R I R 2 ol ¥ ) INK A5 5 2575
SRR TR AR SV F 4% « Cubero 25 BT 7T
KB Myostatin JB I INK 15 5 306 FF 2 R0 M1 A
YRR AT IE, HOINK & A E B
HSC, fEidt 1 BRIAA AL, F a-SMA KA
% . Gonzélez-Vazquez I 57 KB INK {5 5 18 4%
TR O DA 2840 ] P 22 DR 248 P P 38 5 3 14 AT o
BIPUHT T AL AE FH o 3% BERIF 52 22 M) INK 155
% ] e S BUF A 4EAE R

A S B “IFRE” “IE” “FREE” 0
PHERARALL, BRI DIA DG, AR E, 36
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DI 7 “Br ek, (RE-SB-EHLHE) s “AT
93 2 TR, MO SRR, PRI AR, 7R (S
BENEY BAG = W, FAER, M
L, eeeeee MR, MURFE &, HiE RN B b7,
R AT ML DLER AT, BRI CARNIRAR . [RIEAE
M PERR R, SRA CABIRIR. BE AR e, FRAF
EFZmEEEE. HH. B34 B A2 AR |
SCL TR SeA. SRR, OHEL OB, I
PR TR 4EAGIE T BRI R, ATHsEIGERpFO10-17],
AT AT R P4 . e AT ahaE . dmiATr4E
fhidkfE . HALHI T RE 2@ 50 TGF-B1/Smad 155
MM, % TGF-B1 %S HSC iELibig Kk
FEPUF A A AR o ARRSEES FR IR IS IFR L A
2 I A A HSC WINEALIEgE, el B35 F RS
HSC ) JNK. a-SMA mRNA ik, % 7%k HSC
1) p-INK I a-SMA & 7K, $iil] 2 EZH i PR TL-
1B+ TL-6+ TNF-o FIRE . (@i INK {5 5B
il HSC V&AL IG T, Jaks D> 2REA 1 53 ilh , 48171 k2> ECM
G B v RE RGP U A 4L nT R L 2
— o (B4R EIRNLE 2%, A S04 RAS S iE %
W2, MHRARTHFIEE AL EE. 2.
ZIBEMVERIRRE, R, $RAFLEF P b iof
FANUMELS#E— DR AR

RAAR FIHVEHHFERTAEEN B R
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