55 24 %5 8 W PESXEAFFERE Vol. 24, No. 8
2018 4F 4 H Chinese Journal of Experimental Traditional Medical Formulae Apr. ,2018

4

Z 2 53 R T R BT A2 TR 240 i 4 ) 1 P B AL A 0 B

Hahah', BAk', FRFT, A, B4R
(1. FBEHKXSE, T 530021;2. FHFPEHR XY $—WEER, &T 530023)

[(WE] BP9 ZE B3R (tormentic acid, TA) X K B B R 4i ffs (HSC-T6) 1% 1k 3% 5 1 % Ak £ K X +-B(TGF-B) /
Smads 15 538 F& 19 5% W , RIT H BT 4B /E I LH . 75 3% < SR T 40 B 3 44 35 4 &S il 32k (CCK-8 ) W %% TA(0,50,60,70,80,90,
100 wmol -L ")/ Fii F HSC-T6 4l 24 h Bt fy 3 G4 B0, 113 20 B ) % (1C,, ) I 075 2 H 953 e J3 o BBOH B2k K 301 9 HSC-T6
2L, 43 0 TEH 4, R4, TA & b AR5 4k (40,20,10 wmol L") 21 o ) 40 46 % e 5 A W0 TA S 40 i 5 9% 78 18 ; o 2 40
L ASCARS: 000 240 P 97 1 B SR 30 00 28 A 5 e 8 L Ak ok A ) T 28 e 5 R 1 ( Cool- T ) 9 3R 3% 5 B 1 % 88 V3 ¥ (Western blot) &3l Smad4,
a-FH MU E [ (a-SMA) £k, R TA BRI K HSC-T6 41l ja i H 5i , 5 7 A4, 1C5, o 81,71 wmol -L ™" 5 1E % 41
e, TA 52 57) 42 40 1 b 10 ) HSC-T6 40 At 45 ¥ 1 26 A, R B, TA B BH & 4tb 42 3k 40 At o T~ R0t 4t B BELA 7E G, 1 (P < 0. 05,
P <0.01) ;0640 , B BEREAR Col-TN ,0-SMA ,Smad4 2 [R5 (P <0.05) . £ - 72 B2 SR A T B R 40 M A 0 2 i 3o i 8 A, E AL
il AT 8 55 £ 20 A 98 T L BELI 40 A R Y, LA & 5 BT TGF-B/Smads 3 %A 3¢,

[X@iA] ZKRXM; WFEWRM; 00AT; #AdEKKEF-B (TGF-B) /Smads {558 H#

[hESFES] R22;R24;R285.5 [ X#ktRiRE] A [XEHS] 10059903 (2018)08-0097-06

[doi] 10.13422/j. cnki. syfjx. 20180737

[ M4 HARH#HE]  hitp://kns. enki. net/kems/detail/11.3495. R.20180110. 1638. 013. html

[M&HRFE] 2018-01-12 9.02

Inhibitory Effect and Underlying Mechanism of Tormentic Acid on
Rat Hepatic Stellate Cells

LAO Ling-ling', LU Chun-yuan', HUANG Quan-fang®, LIN Xing', WEI Jin-bin'*
(1. Guangxi Medical University, Nanning 530021, China;
2. The First Affiliated Hospital of Guangxi University of Chinese Medicine, Nanning 530023, China)

[ Abstract]  Objective: To investigate the inhibitory effect of tormentic acid (TA) on the proliferation of
rat hepatic stellate cell (HSC-T6) and transformation growth factor-8 (TGF-8) /Smad signal pathway, so as to
explore its anti-hepatic fibrosis mechanism. Method: Cell counting kit (CCK)-8 assay was used to observe the
proliferation of HSC-T6 cell after treated with TA (0, 50, 60, 70, 80, 90, 100 p,mol-L_l) for 24 h. The half
inhibitory concentration (IC,,) of TA was calculated, and the optimal concentration was selected. HSC-T6 cells in
the logarithmic phase were collected and divided into normal control group, stimulation group, and high, middle
and low-dose TA (40, 20, 10 p,mol-L'l) treatment groups. Cell colony formation was observed using Giemsa
staining; and cell apoptosis and cell cycle were examined by flow cytometry. The protein expression of Col-IlI was
detected by immunocytochemistry. Additionally, the protein expressions of Smad4 and a-SMA were detected by
Western blot. Result: TA could inhibit the proliferation of HSC-T6 cells in a concentration-dependent manner, and

its IC, value was 81.7 wmol-L~"'. Compared with the normal group, TA significantly inhibited the colony formation
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in a dose-dependent manner. Meanwhile, TA could also significantly promote HSC-T6 cell apoptosis and arrest cell
cycle in G, phase (P <0.05, P <0.01). In addition, TA obviously decreased the protein expressions of Col-III ,
a-SMA and Smad4 (P <0.05). Conclusion: Tormentic acid can significantly suppress HSC-T6 cell activation. Its

mechanism may be correlated with the promotion of cell apoptosis, the retardation of cell cycle and the inhibition of

TGF-B/Smad pathway.
[ Key words ]
B) /Smad signaling pathway

JFF£F 2 Ak 2 JF I 18 M IF B 40 1 A B R
NE,FESR T RS A AR SE B AE L A B
PP AR Y 1L K ELF R H R T, R g0
Ji (HSCss ) B 38405 38 78 6 A 9 KB 4 b 440 i & 35 J
(ECM) ,fifi ECM (& B fift 2k 25 P-4, 2 BOLHE
JF A DT . o HSCs 2 IF £F 4k Ak & A= & i
PR AL 4 i, R e, % HSCs 2 4
# ECM & R H R g5y T EEE
Bro FALAE K K F-B(TGF-B) /Smads {5 5 i [ 2 I
B AR 40 B 3% Ak 14 B AR BE ECM A= R Bk O %
# Horh TGF-B AR HE HSC 4 i 16 5 0 B0 4F 4
iR RRE 22—, e R 5T i £ 5 I 4F 4
bk A & J 4 Y AH 56 B 40 I IR F, 1 Smad K 2
TGF-B 55 N Z KB N F 0+, TCFB £ E
i HSCs W11 Smads 15 5 % T ik 48 5k R (2 & 4
BIVER , T P02 A5 538 I 7T BB 2 VA I7 IR £4F 41k 1
Pl =z —0

TeBi 3 MR B W) 22 53 5E Potentilla chinensis
T 4 B, ZE B SR R (tormentic acid , TA ) J& A ZE &
KB FEEEZ — T EWREN, ZHER
B E A BT AL RN T R
W) 25 B BT RO IR ST OE 52, TA X £ B
(LPS)/D-Z B2k FL 0 ( D-GalN ) 5T 1 /) B 2 M T
P05 B B B fR Ve A AL AT B S HT 4 (9l
BB AL T 40 B PR T A R, H L TA
3 T T 4 Ak 14 A S0 VR R AL i R D A 6 B 5T i)
18, /MR AT A A B F (PDGF-BB) J2& £ 2 i {2
JHF £ 4 Ak B4 40 B 7, B AR S 56 L PDGF-BB iy i
B, %1 TA % PDGF-BB i 5y HSC-T6 4 il
9 i AE L, DA & X TGF-B/Smads {5 5 i [ ) 5
Wiy , 38— 25 B BH TA BT RF£F 4 4k i /5 LT, AT N
PU T £F 24 A 5 At 52 50 B8 A 3R i AR 4
1 ##

1.1 4iffakk K BUFER 40 HSC-T6 41 g iy T

L RFAYRHEARAA,

L2 2P EakR BRI (R ok S0k B 4y
.08 .

tormentic acid; hepatic stallate cell; cell apoptosis; transformation growth factor-8 ( TGF-

AR/ HiEE PRF7042741) ;K Bl PDGF-BB (3 H
Pepro Tech /A &), #it 5 0507CY420) ; DMEM = # B
Frdk K ik % R (L [E Hyclone 2~ #l, #5733 4
ABF217624 , 20160929 ) ; Gemini Ji& 4 IfL ¥ ( 2 [H
Gemini A 7] , 4t 5 ASSEOOF ) ; 4 48 % T/E WK (b 52
RHKEFRH AR A, #5 20160310) ; Annexin V-
FITC/PT 40 g 8 T 40 g J& 0 3500 & (R st Bl A
FHE A ] 45 43 5 2 20160607, 20160316 ) 5 4 Jif
TG PEFEE A (CCK-8 ) X & ( H A R4k A BF 5%
it #it 5 KN868) ; — i JL F . ( DMSO, 3£ [& Sigma
S 520C036) 5 7Y Ji ) & 1 (Col -1 4 338 41
R & (AL P E &M EYRARGRA A, # S
GR261168-5) ; H i FE-3-1% & Jiit &0 i ( GAPDH) 4t f&
(2% # Proteinech Group 2y H], it 5 GR217575-25) ;
Smad4, a-F- 1 UILENE F (a-SMA) Hifk (3 [E Abcam
NS4 58 GR200349-9,GR32377-26)
1.3 Y #% Scientific3111 % CO, 4 fg 3% F 46 (£
[E Thermo Forma /A &) ) ;1450 B Gl TAE &
(TR Ak i 4 B ) CKX41 R 38 %38 B B i
( HA Olympus A #]) ; TDL-5A 4 &5 KB .0 AL (R
BB AR ) 5 SpectraMaxPlus384 7 i £ 51 i
1 2 A5 AL (B W 4> X 4R A R ) ; FACS Cliblur
7 BD it 2 4 M1 X (£ H BD A ) ; Sa B! Odyssey
XA LL AN 613 1l LR F2 48 (SE [ Licor A H] ) ; MP-
300V 2 L Pk AL L A5 (Major Science AH]) o
2 HiE
2.1 ZfuEsE  F HSC-T6 47 T & H 10%
G4 IME (FBS) ,1% ¥ (858 R IR 5 W% DMEM 5¢
L¥igRdE, T 37 C 5% CO, i FAEHNE , T4
JH %% BE R 90% LA |, AT 0. 25 % JBR i Ak 40 ML, fim A
DMEM 52 4 5% 3% ¥ % 1k % 1k, 800 r - min ™' % .0
5 min, AR A0 I DTVE AL A0 o
2.2 CCK-8 BAa 40 34 5/ O B AR K
1K) HSC-T6 41 Jid i i 5 000 >/ L 4 20 Jifd 2 v H2 b
F 96 fLkH, &L 100 WL, 75 40 L U5 BE 24 h J5 , TA
M) H & i A B &k E 50, 60, 70, 80, 90,



H24 B8
2018 4E 4 A

FESSBAFFERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 24 ,No. 8
Apr. ,2018

100 wmol-L™", %5 (4 41 FI IE % &% 5 2 85 5%,0.1%
DMSO Sy S 4, VAL A R S 40 M i B 37 0, 19 40
W3NS 24 h 5, BN A CCK-8 ik 10
pL, A CO, ¥iFR# ML 3% 1 h J5 , ZE B A5 X
450 nm bW WG EE A, T 40 A0 ) R
il % (1Cs, ) o
2.3 i AbE R4 B SRR LA DMSO ¥ i,
PDGF-BB LA E KK )2 0. 1% BSA [t &, 43 55k
F -20 CHRAF, WA FERT DL &F 10% FBS (1) 41 i
B % W R LT VR B . AR CCK-8 12 5L 45 R
WA IE AR EE Moy 5 A SEH 2, 43 5
EFH, R, TA m o ARR R EWAS T
10% FBS ) DMEM X% 32 W, F 41 F & 10% FBS [
DMEM #5355 ¥ #120 wg-L ™' PDGF-BB,TA /& .+,
) & 44 H & 10% FBS f#) DMEM X: 3% W Al
20 pg-L™' PDGF-BB, I 4 Jl 4 F 40, 20,
10 wmol-L™'TA ,PDGF-BB 74 TA 1 h 5 fl A, 2§
Yy ab BRI [E] 2y 24 h,
2.4 U IR 60 R I A0 M AE VR TR B O B
A B 40 ML L 1 000 >/ B 40 FL B2 F 6 FLAR I,
Y EE 24 b J5, AR AR SRR SR T d, SR
W, PBS Y 2 WK, AL A 48 15 Vi 46 V5 0 0 5
BB LB 1:9 MRS W 1 mL, Z4 €5 20 min, 1
YL 8, PBS VE TR 2 R, WA B
2.5 G4 ORI 4 A U TR AR X AR K
WA 40 M LB FL 2 x 10° A/mL /0 F 6 FLAR M,
24 hAH G BE TS, 45 AL AR S S R 24 h 5 AR 4 L,
iz R 240 i 0 T A R & U BH 45 i A Binding Buffer
B4 500 pL, A0 A Annexin V-FITC 5 wL F
PL5 pL,iR%), 78 = iR B G X 41 M HE AT Y 6, Z IS 7E
1 h NHEAT AR 00 48 f 8 T
2.6 i 24 AR SORS I 40 AR B s ) A K
M4 LA FL 2 x 10° 4~/mL 70 F 6 FLA 4,24 h
2 L O B S, A% L RE O 4 0 35 R 24 h JE AR A
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Table 1 Inhibitory effect of TA on HSC-T6 cells (n =6)
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Fig.1 Effect of TA on clonogenicity in HSC-T6 cells
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Table 3 Effect of TA on cell cycle in HSC-T6 cells(x +s,n=3)
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Table 2 Effect of TA on apoptotic rate in HSC-T6 cells(x +s,n =4)

24151 e i/ mol - 1.~ ST %
i = 7.940 +3.533
3 = 7.004 +1.945
TA 40 44.890 +10.073%

20 8.232 +3.183
10 6.504 +1.613

S AR P <0.05,2 P <0.01(%£3~5),
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il - 57.51 £2.307 27.798 +2. 119 14. 695 +0. 984
TA 40 56.725 +5.283 22. 600 +6. 179 20. 675 = 1. 896%
20 59. 643 = 4. 947 25.540 +3.335 14.817 + 1. 850
10 58.440 = 4. 874 26.632 £2. 115 14.925 +2. 851
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WA Ak, TA &7 5 41 BE M i) HSC-T6  Col-TII 2
HBYRIE (P <0.05) ;76 TA 0 4 rhoa] DL BH P %
TR R Y S a2 R e £ B R AR L T TA R IR
i Col-M 2 M FB WA B EGI 2 E L, W
F4,K2,
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Table 4 Effect of TA on expression of Col-Il in HSC-T6 cells
(x+s,n=8)

25 e g/ pumol + L 7! Col-TI
EH# - 0.197 +0.036
o - 0.173 +0.032
TA 40 0. 127 +0.012"
20 0.162 0. 041
10 0.169 =0. 022

- 100 -

B2 TA 3 HSC-T6 41 Col-l & B R XK M (IHC, x400)
Fig. 2 Effect of TA on expression of Col-II in HSC-T6 cells
(IHC, x400)
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|ERRIB R B IE G S 5 A
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E 3 TA 3t HSC-T6 #Hff Smad4 ,a-SMA & B R i& B ik
Fig.3 Electrophoresis of TA on expression of Smad4 and a-SMA in
HSC-T6 cells

%5 TA 3t HSC-T6 #Hffl Smadd,a-SMA BEE R EMHM (5 =5,
n=3)

Table 5 Effect of TA on expression of Smad4 and «-SMA in HSC-
T6 cells(x +s,n=3)

HH ¥E/pumol-L~'  Smad4/GAPDH «-SMA/GAPDH
% - 0.307 £0.148 0 0. 197 +0. 107
3 - 0.303 £0.109 0 0.292 +0. 077
TA 40 0.060 +0.041 2" 0.068 +0. 008"
20 0.124 +0.068 5 0.127 £0. 007"
10 0. 117 £0. 096 2 0.129 +0. 020"
4 iFig
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HH 0. 1 AR A 0 B O T, 4R A M R A G, L T
P4 M F B I R B AT . S 4 M Ak 2% il Western
blot 45 5 7, 5 I ¥ 4 %, TA Be &8 3% Hh ~
Col-M ,a-SMA B H £, 4R ~, TA X HSC-T6
A B RS0 AE R , W] B8 5 4 2 40 A R T L BELV 40 i
JASH A HSCf 3035 05 5L Y 3R 3K AT s 2D ECM
F DR Ko

TGF-B 52 JIF A 55 3 19 175 5 T £F 4 46 & A= 1 40 Jfd
W Z—  FENFEF 4 AL W2 i 72 o, 0s HSC, {2
PR A A B, 3G ECM 4 B A DT AR, 40 4135 1k
) HSC # 1=, TGF-B JFJH T HSC Wi fL, TCFB F
BRI T U7 Smads & A KGN FHMAF 5%
F,TGF-B 45 TRR Il Z K45 &I U &9, T
% TBRI JE i 7 04 R Ak, i T 37 {5 5 K ¥ Smad2,
Smad3 1% AL BLTE , B 5 Smadd 455 IE B IR =
BRIk NN S R HFHYS S,
T 98 55 8 S PR 1 % 5% 1) Smad4 & TGF-B b B
A5 5 o 4y 7', HSCs B 9 it 72 TGE-
B/Smads {55538 P& W IE S22 A T I 4F 4 4k & A it
JRH R ¥ EAE S B 2 — . Maurice %7 R 5T B
N, W% Smad4 B PR AT LARH 1E HSC #3 4k, DA T ZE
T 4 A B . HE %" B9 B 7R, miR-146a i
LI Smad4 ) 2 1k K L Wr TGF-B/Smads 15 B M
A ] HSC B35 . 305 B4 BF 5T B 7 , B T
Smad4 {5516 T8 H W RIE AT L6 TCF-B iR 1
TR H . BT T TA HUF£F 446 09 1/ AL
i, A 52 5 ik — 2 453t TA %F TGF-B/Smads 15 5 i
P& . Western blot 6l 25 2R & B, 5 4 Lh
B, TA fE o 3 Hb B I Smad4 9 H KK, 8 TA
A BB o 40 ] Smad4 9 2 F R IE, T IR 2 A0
TGF-B/Smads {5 5@ ¥ /EH . TA % PDGF-BB i
F 1 HSC M &I 4E A 7T 68 5 /v F TGF-B/Smads {5
538 B PR R A G

g LR, T SRR N K BUF 2R 40 A B B
3 VR, FEALHI T B8 5 4 2 40 e 0 T L BHE 40
JaA3A, LA B 5 B W TGF-B/Smads i@ %A 3¢, MBI T
Ze b SRR PU AT 4E AL B9V I BLR , D IF & b S TR A
FHUAF 4L R AL IR
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B a9 stellate cells: involvement in resolution of biliary fibrosis
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