N

TR S HMEXN AT ERMEAIEE LA TR

M, FEMR BUE, Eet !, K32, RE V2O ERESG A, BT 5300000 2.7 P b 2k IR I R
B, FT* 530011)

WE: B AR TH A% bk AN 2R @ BHSC-LX2)E A B =W %, % 40 2 SD X AMEHH» A4 4 41,
M 10 R, GBI YE TGF-Pl 4 SD K AL TAMEKER, TGF-BIHHF T HARMN THASD KRALTFTHTHHEF
2357 mLkg'-dl), £4%F 10 d5RAF S, HE&THRLFHRER ., ¥ HSC-LX2 b =@ st 4, TGF-p1 41,
TGF-BI+AT T 7 BN T 75 40, ARAE S LA ANAG B 6 20% K R o 7 5 HSC-LX2 #4735 Jc i 45, CCK8 # | &40 HSC-LX2
oy 3G A 5 R X 2 A AR A &40 HSC-LX2 2 it 4 8 i F= 2w 6 8 = ; QRT-PCR vA % Western blotting %~ 51 # ] -28 a-SMA
Samd2. Samd3. Samd4. Samd7 mRNA B & @#y ik, L5R CCK8 4R 7, TGF-BI+IT T4 AEM T4 48 HSC-LX2
¥z B Ik, ARXMIEARERET, TGF-BI+AT T 7 AR T 7 48 HSC-LX2 & #4134 £ GO/G1 5t A AR ik tm AL )8 = ;
qRT-PCR % Western blotting 4 & 2%, TGF-BI+H T % AR M T % 4L a-SMA. Samd2. Samd3. Samd4 mRNA &% & 49
Ak %2474, Samd7 mRNA &G e Ek 3%, 4510 I 75 AoA 474 HSC-LX2 ¥ 74, 423 HSC-LX2 A wytE A,
HAE A 59845 TGF-Bl1/Samd 12 5 @ %48 %

KR FFTH; FEKR@i,; 3%, A; TGF-pl/Samd
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Effect of Ganning Formula on Proliferation and Apoptosis of Human Hepatic Stellate Cells

YIN Yantao', WANG Jianchao', LIAO Juan', YU Ye', ZHU Chaoyang?, DENG Xin""(1.Guangxi University of
Chinese Medicine, Nanning 530000, China; 2.Ruikang Hospital Affiliated to Guangxi University of Chinese Medicine, Nanning
530011, China)

ABSTRACT: OBJECTIVE To study the effect of Ganning formula on proliferation and apoptosis of human hepatic stellate
cells(HSC-LX2). METHODS Forty SD rats were randomly divided into 4 groups, 10 in each group. The blank control group
and the TGF-B1 group were given normal saline gavage, and the TGF-B1+Ganning formula group and Ganning formula group
were given gavage(7 mL-kg™'-d™!). HSC-LX2 was divided into blank control group, TGF-B1 group, TGF-B1+Ganning formula
group and Ganning formula group. The corresponding rat serum was added to the corresponding groups according to the data for
the culture and modeling of HSC-LX2. The proliferation of HSC-LX2 cells in each group was detected by CCKS. Flow
cytometry was used to detect the cell cycle and apoptosis of HSC-LX2 cells in each group. The mRNA and protein expressions
of 0-SMA, Samd2, Samd3, Samd4 and Samd7 were detected by qRT-PCR and Western blotting. RESULTS The results of
CCKS8 showed that the proliferation of HSC-LX2 was inhibited in the serum group containing Ganning formula. The results of
flow cytometry showed that the cycle of HSC-LX2 in the GO/G1 phase of the serum group containing Ganning formula was
stagnated and cell apoptosis was promoted. qRT-PCR and Western blotting results showed that the mRNA and protein
expressions of a-SMA, Samd2, Samd3 and Samd4 were inhibited and the mRNA and protein expressions of Samd7 were
enhanced. CONCLUSION Ganning formula can inhibit the proliferation of HSC-LX2 and promote the apoptosis of HSC-LX2,
which may be related to the regulation of TGF- 1/Samd signaling pathway.

KEYWORDS: Ganning formula; hepatic stellate cells; proliferation; apoptosis; TGF-f1/Samd
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T £F 44k (hepatic fibrosis, HF)J& 18 AT 40
L4505 B0 A RO, LS A &5 4 23 R i
TR 48 A= R R 52 R L 40 B A 3 5 2 1 (extracellular
matrixc, ECM)IFEPTERMMEITHE. S HF ¥
WM FEIRZ, BlamEes. 249, . 5%,
RV L AR 3L B g D AR 1 A5 XS R ER
FEEAEAE, SR 4EREAS [F) 20 Mo 3 2 1) A6 A HLAE
BB RIER 7 K7 BRI E
TG T TR S A T S I IR A e ) DG B B R
41 g (hepatic stellate cells, HSC)if{t 5 ECM 1 o-
“Fi WULE) & H (0-smooth muscle actin, a-SMA)
ARG, I VLB AT YA A n i Ak, TR
HF K481, i HSC 854, %S HSC JH1-,
AJ DLIE 27 FL 22 351 i HFM,

oA A K ¥ -Bl(transforming growth
factor-Bl, TGF-B1)&1E s e 4F 4E AL 1
FZ@E T Smad {55 1@ B IH%E HSC S LI TE,
M LT eI HEFER), Smad ®ATE N TGF-B1 1)
MHNESESS T, EESAZAR(Smadl .
Smad2. Smad3. Smad5. Smad8). i H %! (Smad4)
AN % (Smad6. Smad7) 3 KEAE. JFFT07 2
TV R 2K A e e R s B 4 [ 4 2 R R
SRARNERTT, HER. BAR. BT SEH,
AR MRS, A ez B
A 48 JHF 8 6 P 5 IR e 2 B -6- 3 R Il A R € R
P450 fiff . N- £ P2 5 i ) B L e A5 1l v SRR,
e HL A vk D =g RE R R )RR B DU, B E
WL B4 B D RE, IR A o I S A, R
PR HE PI/E U AR5 B AE AT T
J X HSC-LX2 Wi# % . M psm, #Hid
TGF-B1/Samd 15 5 18 ¥ 7E 7 77 (I/EH T HSC
A R R A
1 MR5ER*%

1.1 #H

1.1.1 ¥ K 4if 8 Jii% SPF 2% SD Kl 40 K,
d, P 180~240 g, W H RV R
AFE, HEFFYFRHES . SCXK(F5)2016-0010; 3h4
HAGIES: 201806127 AJF 2R M HSC-LX2(C
BER).

1.1.2 5 lA) T ik | 15 gv B
R20g. HAT15 g SEHH 10 g #5510 g i
ZR10g. BH10g. F=10g HH10g W
M 15 g LLRFRAT 15 go DMEM RS 2 5 () M

-270 - Chin J Mod Appl Pharm, 2020 February, Vol.37 No.3

BAMARAT, It5: 17112); FHER-HER
W5 : BL5S05SA).BCA & A& mid A&t 5
BL521A)0 3 MMBEE A E R A 10%FBS
(k5 : 16000-044). Trizol(3#t5: 16000-047). &
il 4 Marker(ft*5: 1600-053). SYBRGreen PCR
RANBES: F-415XL). WEFRF GG S

K1622) # H 3 E Thermo A ] PI(HLS :

C1052). 0.25%fE 5 FEE(t S : C0077)HE =
K a-SMAJL S : ab5612). TGF-B1(HiL 5 : ab5613).
Samd2(#it 5 : ab5614). Samd3(#it5: ab5615).

Samd4(#t 5 : ab5616). Samd7(Hlt'5: ab5617)Fiik
B0 3 A R AEWA IR AR . 75%OBE(CRS
B, #t5: 1119227); DEPC Ab# /K (L5 :

3035562). PBS BEIEEh L2 (b5 : 4000130)3
W ETLHER: S RAE/ KBS

180708, 180962, 180215). 30% 5Ktz LS -

180601). 1.5 mol-L~" Tris-HCI HLIKZ it 5

180375). 1.0 mol-L~" Tris-HCI HLIKZ it 5

180524). 4xHEH EHEZME AL S : 180116)31H
H L#EE2; PVDF B LERAEMAERAA,

#t5: HO0010),

1.1.3 ¢ MK3 BEFrta i g0 i e e
Thermo 2 7] ); TDSM-W'S I 3# &5 o WL 3 A 34X
2%); BD-C6 i N 4H 11X (BD Bioscience); 3K30 ik
AR EOHLEEE Sigma A#]); 7500 Real-time
T A (F T2 W it A BR A 7)) 1658001 FELIKAX
5300 — R b KOG RUE AL (35 B Bio-Rad A Fl);
I1X53 5] B 411 IR B AT (35 [H Leica A ]); PS-9 Hi%%
CRETEE R A A

1.2 7%

1.2.1  SZ5MiEHI% 40 K SD KB THEHE
FE 20~24 C. {JF 40%~50%. B/ BB 12h
EMN TR 1 JE T S 2505 . TGF-B1+IF 7
HEMTHHRKRETHTHES, HERNER
B 60 kg KA 400 mL %2515, KRAHE
N 7mLkg™-dls HEAXEA. TGF-p1 HKR%A
TEHEEAMBKES; S8R 10 d FEEEE)
JOKERCAfL, 280 ML B B35 VO JERR R, —50 CE
AR TR IIE R R, W B R E T-80 °C
UKAEA R IRAE &

122 CCK8 #WRM T & A MIGKE %K
HSC-LX2 734 HSC-LX2 #H. HSC-LX2+10%fF T
7 & 25 ML 20 . HSC-LX2+20% JH 7+ 77 & 24 L i
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H . HSC-LX2+30% HF 7 77 & #j I 3§ A .
HSC-LX2+40%H 777 & 5 i 4 . 12l H 52y
ANFEVRE LIS AL TR 24 h )5, A0 30 R 0 22 4
FORZS . MTT RRIEEE BRI, 10% IR T J7
Y MIE X HSC-LX2 [N 9.32%, 20%[1)
T 5 & 24 M35 % HSC-LX2 HI4H] 2 28.26%,
30% [T 5 5 & 2 I % HSC-LX2 FIHl# = N
36.05%, 40%I T 77 & 245 1B % HSC-LX2 4l
HIZN 42.61%. T 07 &2 MEWRE RS, X4
PR3 K, AR SIS L 20% 0 T 7 % 24 1.
TEAVE N Ja S SEI0 R L % .

1.2.3 g s % Je o AR BB K
HSC-LX2, VB4 3x10* -mL~", 45F0 T
96 FLEEFEM, 4L 100 pL, H] DMEM b3
R IR, 37 °C, 5% CO, WG IR 46 A T ML YLk 5%
24 ho KREFR)G I HSC-LX2 40 N &5 AN IR,
I 20% 625 KRR I ; TGF-B1 4, IMAZKIRE
10 ng'-mL~" TGF-p1 4 2 h J5, JIA 20% 25K
BRI 35 s TGF-BL+ BF 7° 5 4, fin N 43k J&
10 ng-mL~" TGF-p1 4# 2 h J&, A 20%F 75
TYIME; FFTIrd, N 20%8F 7 77 & 25 i .
DL &40 HSC-LX2 7EIN N N I35 5, 4k 2k 7+
24 K01,

1.2.4 CCKS8 Kl HSC-LX2 M54 B “1.2.37 T
THIEHAAE, LA 15 uL B CCKS, 6
B 4 h; FEARYX 450 nm P KN H [F 8 8] 55 OD
8, HR4E OD 1E 5 4 s s A2 1k .

125 VAR R HSC-LX2 J& 1 & i T
AL BE S A3 4R “1.2.37 TR o FH Rl 10 b 3
JE A A, B0 I E, F PBS ek a2
02 PBS. 58, WA RNase A ] PBS f?
&, M Pl ABKREL G & I B0, HUPRgH AR
W, AT IR A

1.2.6 RT-PCR &l a-SMA. Samd2. Samd3.
Samd4 % Samd7 mRNA KKk TRIZOL yE$2HL
%41 HSC-LX2 & RNA, A/ cDNA 4T PCR
i, Ik &R: SYBRGreen Mix 12.5 uL, EF
W51 0.5 uL, X #% 7K 14.5 uL, cDNA #5452 pL;
PryaskE: 95 CHAEME: 5 min, 95 ‘CAZE 20 s,
60 ‘CiRBK 20 s, 40 MEFL. i sdE R 244
EIEAT 0T GAPDH fE AN R, K ERAHK S|
MIFHINE 1,

Fp [ BN 26524 2020 4E 2 55 37 55 3 )

#1 PCREIFF
Tab.1 Sequence of PCR primers
SIS, 37)

L
fntycd i
a-SMA  TCCTGACCCTGAAGTA ATCTCCAGAGTCCAGC
TCCG ACAAT
Samd2  CCACTACCAGAGGGTG CCTGCTGGGAAATTTG
GAGA TGTT
Samd3 TTCGCAACAAGGGCAG GCCAGGGTGAAGATGA
TCGT CAGGT
Samd4  GTGGCTGGTCGGAAAG CCGTGGGTAAGGATGG
GATT CTGT
Samd7  GGTGCTCAAGAAACTC AGTAAGGAGGAGGGG
AAGGAG GAGACT
GAPDH ACAGCAACAGGGTGGT TTTGAGGGTGCAGCGA
GGAC ACTT

1.2.7 Western blotting &l a-SMA. Samd2.
Samd3. Samd4 & Samd7 HEHKIFRE IELL
HSC-LX2 &M, #%MAd /il & PAGE K, #47 I
FE BIK R . — Pl U IS PR i
BIFTFRMRAEN 2 2000), SEE®RELIR. —hi: B
H P A TBST ¥k BEEREAE, #%1:
2 000 #REL —HUARX B —Pt, SEME, ME
F TBST ik o 11 H — 4 Ak 27 RO A m e gk
TR,
1.2.8 HdE/#T  KH SPSS 25.0 #4375k
3N SEEHIR TORLR A X £ 5 Fon. AR HLECR
FASMSTREAS ¢ 4656, DL P<0.05 INNZERE G2
2 H#R
2.1 BT 5% HSC-LX2 3958 (1) 50

Ha x4, TGF-p1 ZHtb#:, TGF-Bl1+iT
T BT 07 40 HSC-LX2 (#3865 52 31 410 1
(P<0.05). Z5FNE 2.
®2 P74 HSC-LX2 A (X L5, n=3)

Tab. 2 Effect of Ganning formula on the proliferation of
HSC-LX2(Xx x5, n=3)

4151 oD {# 2/ %
2 R A 0.619+0.021 -
TGF-p1 41 0.702+0.030 -
TGF-BL+iF 7 4 0.559+0.025"2) 9.64
JF3 O 4 0.4460.02012 27.95

. 5EARALLE, YP<0.05; 5 TGF-p1 4lLbi:, 2P<0.05.
Note: Compared with the blank control group, "P<0.05; compared with
TGF-B1 group, 2P<0.05.

2.2 HF 5% HSC-LX2 J& B 1 52
Has gt R4 Eb 8, TGF-p1 41 GO/G1 #H %
ELFEA%, S #1. G2/GM HH 4 L TF 1 (P<0.05);
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TGF-B1+iF T 77 A T 774 GO/G1 B H 43t T
=15 S 1. G2/GM B H 7 LLB# % (P<0.05) . 5 TGF-B1
HIbEL, TGF-BI+H T 7 4RI 775 40 GO/G1 i
Sy EeTRE, S WL G2/GM W 9y FEB#R(P<0.05).
SR W 3.

&3 T A HSC-LX2 EH#M & (X ts, n=3)
Tab. 3 Effect of Ganning formula on the cycle of HSC-LX2

(x *s,n=3) %
453 GO0/G1 S i G2/GM ]
7 R B 43.05+1.12 47.39+1.33 8.38+0.42
TGE-B1 41 38.53+£1.250  49.62+1.10"  11.35+0.59"
TGFE-BI+HF T 74l 47.39+1.3392  44.71£1.05D)  8.23+1.41M
iR 57.03£1.29D2  38.36+1.3592  5.45+0.96D?

e HEAXEARE, YP<0.05; 5 TGF-p1 414, 2P<0.05.
Note: Compared with the blank control group, "P<0.05; compared with
TGF-B1 group, 2P<0.05.

2.3 FF % HSC-LX2 ¥4 T/ 5

XX . TGE-p1 41, TGF-p1+AT 5 5 4.
JF 7 7 2L HSC-LX2 T2 2 43 51 24 (6.02+0.71) %,
(4.022£0.55)%, (16.97+2.48)%, (41.83£6.12)%. 5
XA LS, TGF-p1 4. TGF-BI1+AT 7 541
A7 07 H 2% 57 A B (P<0.05); 5 TGF-Bl
HILE, TGF-BI+AF T M HER BA
1 (P<0.05). SR IE 1.

A 1 2
105jQ1 Q2 105jQ Q
1044 103
10°3 1073
10°4 ‘ 1074
0404 Q3 03 Q3
010 100 100 10° 0100 100 10' 10°
= 23 IR AL TGF-B141
0] @ @] el Q2
103 10*3
10°3
3 "f:« S 102?
0304 3 04 3
010 100 10° 10° 0100 10° 10" 10°
TGF-B1+IF 14l 3 7 4
A
FITC-A ”
1 777 % HSC-LX2 A1 &

Fig. 1 Effect of Ganning formula on the regulation of

apoptosis of HSC-LX2

24 JFF 5% HSC-LX2 (] a-SMA. Samd2.

Samd3. Samd4 /& Samd7 mRNA ik 500
Hagx A, TGF-pl 4l a-SMA.
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Samd2. Samd3 & Samd4 mRNA Fik/KF &2 7
%1, Samd7 mRNA FKi& /KT8 3 BFK(P<0.01);
TGF-B1+H T 7T A T 774 o-SMA. Samd2.
Samd3 JZ Samd4 mRNA ik 7K i 3 £ 1K, Samd7
mRNA F kK23 5 (P<0.01). 5 TGF-p1 41
tb 8, TGF-B1+AF T T H A 777 4 a-SMA.
Samd2. Samd3 & Samd4 mRNA Fik/KF & & %
i, Samd7 mRNA Fik/KF 5 Z T 5 (P<0.01). 45

R 2.
- 2.0 2.5 5
Q 1.5 i E 2.0
(D 10 12) é 1.5 1)2)
E ﬂ l)z) N 1.0
0 5 CG 1)2)
, o
a0 % % “0 0 s I—_I__|
g A o N ;@
<§? £ A &S & n
&C)Q
g 25
D 15 %2-0 .
(D 1.0 1)2) (D L5
2 310 .
0 ) m) ; 05 |;|
v 0.0
3 \% »ﬁ@ D B
& ¥ & Qz\’ &
@ & SPFCAE f‘
# © %\X &L SE
& c§‘
Q 1.5 12)
(Jl 0
-'E
: ﬁ
(/)
f"& &@,
AR
r/y ,Qg
&C}Q

B 2 AFF A% HSC-LX2 # o-SMAD Samd20 Samd3[0]
Samd4 % Samd7 mRNA Rk (X L5, n=4)
o gxt A, YP<0.01; 5 TGF-p1 41E%:, 2P<0.01.
Fig. 2 Effect of Ganning formula on mRNA expression of
0-SMA, Samd2, Samd3, Samd4 and Samd7 in HSC-LX2
(xts,n=4)
Compared with the blank control group, "P<0.01; compared with
TGF-B1 group, ?P<0.01.
2.5 JFT A% HSC-LX2 ) a-SMA. Samd2.
Samd3. Samd4 & Samd7 & HRIEFMN

5o (X B EL B, TGF-B1 4H 0-SMA L Samd2.
Samd3 f Samd4 FiE/KVEZFHE, Samd7 Rik
KPR 2 BRI (P<0.01);  TGF-B1+F 7 5 LA 7
772 0-SMA. Samd2. Samd3 % Samd4 Fik/KF
BFEPEL, Samd7 Fik/KF B ETHE(P<0.01). 5
TGF-B1 A LL#, TGF-pI+AF 7 A A7 7 A
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a-SMA. Samd2. Samd3 } Samd4 Fik/KT- 52 B
fiX, Samd7 Fik K-V 53 T (P<0.01). S5 R ILIE 3.

0-SMA - —— — 45 kDa
Smad2 e . — 52 kDa
Smad3 e S — - 48 kDa
Smads W S e 40 kDa
Smad7 R e S S 16 kDa
GAPDH " S T S 42 kDa
ZX[ TGF-B141 TGF-Bl+ fF5 7541
Ko AL ISR
087
D
0.6

12) 12)

1)2)
12)

iEPESYS
=)
IS

o
)

O N
é;?;\? ﬁx@i‘z?i& ?j&ﬁﬁ @&j@?ﬁ %”@?&ﬁm\
\”&C’ TEPaQs &y @&C’% SR N \”&C’%\
N 5 N N S
&C’Q && «C’Q &C’Q &0{‘
& 3 AFT A HSC-LX2 # o-SMA. Samd2. Samd3.

Samd4 % Samd7 AW (X s, n=4)

S a4l E:, YP<0.01; 5 TGFE-p1 41t 2P<0.01.

Fig. 3 Effect of Ganning formula on expression of a-SMA,
Samd2, Samd3, Samd4 and Samd7 in HSC-LX2(x * s, n=4)

Compared with the blank control group, YP<0.01; compared with
TGF-B1 group, ?P<0.01.

3 Wig

HSC /& H Carl-von Kupffer 7£ 1876 & I,
BT R R R A R A A, s B
2 PR £F AL e 2R (R AZ 0 3R 00, 2 i e N T
e, & 100 AN SR A2 F 10 > HSC, H3Y
kﬂ%mﬁ:k (121, # b HSC BAE e R A
Fads . 4EFFIEH A0 M 4N 0T A B R AR T4
VAT LA SE S YT I SR A A It 9 A B 4y ik 55
I3 E SRR WY, Y T 52 B RFEE B, HSC
AL I3 a-SMA. ECM. 38PEEE LA & 2 e
RS IR /s, MR AE HFSW, Hof, o-SMA it
FE3RIE /2 HSC TG i 2 3 FRHIE 2 — o« AR K
W, T S A4 MiEEA T HSC-LX2 J5, ReWl i
PG A R AT B AR GO/GL IR i
T T 7R HSC-LX2 ARG e i, wT LA
H—P M a-SMA PRI K, EEHT &
MG TR S, a-SMA f Ik 3 1R 1%.

TGF-B1 & ik 2F 4 b 3 J& 1t 8 2 (5 5

Fp [ BN 26524 2020 4E 2 55 37 55 3 )

TSN, FEREALY HSC ', TGF-IIE 21k 5 5
Samd2. Samd3 45 & IR E L, WAL G 1Y Samd2.
Samd3 Y Samd4 &5 5 H T BN, WIS HH O
FENFEF, o ECM 255 KR IAN), Samd7 fE R
FEP I T, HAH TGF-B1/Samd
FHRAG 5 W % S E RS, KRR, &
THEHMBAATE Samd2. Samd3 5 Samd4
mRNA & H A HFRIE K B3 FF (K, Samd7 mRNA
MHEHREKFRER S B, il
i B Samd7 By, HEUE T TGF-B1/Samd
FHOCH BRI T, ] ECM SRR RIE .

TR, AR, BA) S #iP R K
M REHRN, BA R, ERRIREDR
DURWFFCIERE, 7 R, SEHI0 20Uk o 35 i H
LSRR E d RG] HSC FLR, R

SRR U9 AR BATHAE SUS BERZ
B EI%E'\”Eri’ﬂ/\ﬁ{)ﬂi%ﬂﬁﬂﬂﬂﬂi‘m%fﬁﬁﬁpazu; i
PR M RAENTT R R 2, B
AR RHEEIR, AR 4. Pt HF /ERE2,
FINIER, 7 5 A I8 R A 2R 5
IR RREAR P& HE Fa bR IO AE FR4,

g LTk, W 8L Y TGF-p1/Samd 15
B, KIEIH) HSC-LX2 5 . {2 HSC-LX2
FTHIER, MimBERS HF . H4h, P75t
Al 4% TGF-B1/Samd 15 5 7+ B e FALHIA 75 it
— B
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