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Effects of curcumin on mRNA expression of TGF-1, TBRI, TBRII, Col-I,
and Col-III in hepatic stellate cells
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Abstract: Objective To observe the inhibition effect of curcumin on hepatic stellate cells (HSC) cell proliferation, mnRNA expression
of transforming growth factor-betal (TGF-B1) and its receptors, and signal transduction. Methods The proliferation of HSC was
examined by MTT colorimetric. The apoptosis of HSC was examined by Hoechst 33342; The mRNA levels of TGF-B1, TBRI, TBRII,
collagen I (Col-I), and collagen III (Col-III) were examined by RT-PCR; The expression of Smad3 and Smad7 in HSC was examined
by immuneohistochemical method. Results Curcumin could inhibit HSC proliferation and induce HSC apoptosis; What’s more, the
mRNA levels of TGF-B1, TBRI, TBRIL, Col-1, and Col-III, and the expression of Smad3 was significantly decreased by curcumin; The
expression of Smad7 was remarkably increased. Conclusion Curcumin could inhibit the proliferation of HSC, inhibit the expression
of TGF-B1, and its receptors as well as its signal transduction, which could result in the effect of antihepatic fibrosis.
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& (DMSO AAAF340<0.1%).
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¥ 4 ho FERFFEIE, A DMSO 100 pL/fL, W& 5
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(Asso) {8, THEARAKIER. SLIRES S X
FIHIEE =1 —S2IR 2 Ayso / KL A5
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FEAUM oy SO B2 . B3 TPl (ZRES)
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2 000), #EYE, JAA 37 CimAHEE 30 min, M0
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JHIEL 70%~100% P4 I5 53-8 (R SR AR A BH A P53
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Ji, PBS PEk, BEHAL. 4155 RNA flifefuss
SK cDNA, 5805 |10 Oligo dT. Wi sk Vs

£ 200 uL PCR 1, AL RNA 2.5 mL, Oligo dT 2
uL, dNTP 44 2 uL, RNase Free dH,0 8 puL, 70 °C
B4 S min, FHHIA 4 pL 5 X First-Strand Buffer, 1 pL
0.1 mol/L DTT, 0.5 pL Rnasin, 1 pL TIANScript
M-MLV, j&%], 42 Cif# & 50 min, 99 C 5 min £ 11

V. PCR §#8: HL cDNA 2.5 uL, 37514 (10
umol/L) 1 pL, FUF5I14 (10 pmol/L) 1 pL, 2XTaq
Mastermix 12.5 pL, /il dd H,O % 25 pL. 54551,
PR B R N A LR 1, PCR P14 2.5%
DR REEER Ik, FIRER G R ERAR o I X B
JSAR BT I FEABL IR 04T, THE H IR 5 A 2
GAPDH [1JFUAE, LAt s e 38 DR R A G 0B 7K

F 1 RT-PCRE|HMFFIRIESH

Table 1 Primers sequences and amplification parameters by RT-PCR

FEH Gkl SEPIE Tix EAE W B /bp

TGF-p117 5’-CGGCAGCTGTACATTGACTT-3’ 56.5°C, 30s 32 278
5"-TCAGCTGCACTTGCAGGAGC-3’

TRRI! 5’-CGTCTGCATTGCACTTATGC-3’ 555°C, 30s 35 680
5’-CTGTGGCAGAATCATGTCTC-3’

TPRII (PP5.0 ¥il) 5"-GGAGGAAGAACGACAAGA-3’ 56.5°C, 30s 35 312
5’-GGACACGGTAACAGTAGAAG-3’

Col-1t} 5’-GAGCGGAGAGTACTGGATCG-3’ 54.5°C, 30s 35 204
5"-TACTCGAACGGGAATCCATC-3’

Col-111™! 5"-TGGTCCTCAGGGTGTAAAGG-3’ 545°C, 30s 35 482
5’-GTCCAGCATCACCTTTTGGT-3’

GAPDH 5’-CTTCCAGGAGCG AGAT-3’ — — 592

5’-CAGGATGCCCTTTAGT-3"

2.6 FitFELE

IR x+s Ko, KH SPSS16.0 Fil4k
53T, 2 AR LGSR SRR 3 5 2293 #T
3 #8
3.1 ZEEEX HSC AL TE Y 5200

NI B 22 35 0 HISC 4 it ) 184 it 44 45 410
HIVE R, Bl 22 00 2R B 3G 0, % HSC 3 5 40 i
VE I8 3 it o BUE TR B, 223356 HSC 4
LI ICso 2920 87 pmol/L, 10 pumol/L fIZE 8 ZXf
HSC [FWHIE A 2. 2R NER 2.
3.2 EHZX HSC MRS AT RIE N

38 AL F s AT L, 6 4] HSC 2R Bk
JESAFN], Mo pkif o e b AT B TE I A%, i
P AMITHE 2~3 AN BEAS RIS, 5 ORI Rl 4T 4
MMIFER AL AR FZEN G, 4Nz
AR, PRBRARN, oA A . A R
BE R T AN MU RE 25 IR BE R I G 2 . 4 e
AR B 32 BUHN G, 40 o 22 P8 D i 22 3 3 IR B
TR A

P WA FMEERT WL, X B2 40 B G 0k 7%
W, A, WRER, G toiimz NS

F2 EEZI HSC MIEIERINEIER (x+5,n=5)
Table 2 Inhibition of curcumin on proliferation of HSC

(;:I:s,n=5)

20 53 C/ (umol-L™") Agso 1l iR /%
Xof 1 — 1.17£0.13 0
LR 10 1.1140.11 5

20 1.01£0.10 13
30 0.9340.09™ 20
40 0.840.08" 28
50 0.76+0.07" 35
60 0.71£0.07" 39
80 0.6310.06" 46
100 0.5040.05" 57
120 0.4540.04" 61
140 0.350.04" 70

HxmAbE: "P<0.05 P<0.01
"P<0.05 ""P<0.01 vs control group
A, TIEZEN G . BREETRTIE, 540
L BRI /N, AR 2L, TE R R T MR
3.3 ZE#HEN HSC 41AE Smad3 #1 Smad7 EA %
ey A
Smad3. Smad7 M&IEFZN T4, Bk
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%3 ZEFEEX HSC fAME Smad3 #1 Smad7 EHFRIEH
&I (x+s,n=5)
Table 3 Effect of curcumin on Smad3 and Smad?7

protein expression of HSC (; +s,n=5)

2 0 oA e o (LBl bR e (A, B A H R kB
o YT Smad3 B A RIE R m, LRI
BHE TG, Smad3 FHMERE DL, HA—
IF A o T Smad7 A BHPE R IE H B 2 95 5

A Al P N . 7'
LI T, SCRRE L Smad7 ) TL__ClGmorl ) Smadd e
N SO e X — 7.67x0.50 2.371+0.32
ik, GRRALLE, ERIRE, 03, ; " N e, e,
) , ] 5 3640, 6640,
34 EHEZEX HSC _EHH@\TGF p1. TBRI. TPRII. 40 4700056™  4.9940.51""
Col-I. Col-IIl mRNA =i g5 80 33240317 6.63+0.45"

X HEZH HSC =i #3838 TGF-B1. TBRI. TPRIL.
Col-I. Col-Il, % T AR Zm &+ )G,
TGF-B1. TPRI. TPRII. Col-I. Col-III £ HSC ] 4

™p<0.001, R

P<0.001 vs control group, same as below

Lt s " P<<0.01
"p<0.01 "

e

RIEAFIFEZ AL, Sxtiditbis, 2R R
# (P<0.01. 0.001). Z5H Ui 20 1 HSC
40 TGF-B1. TPRI. TPRII. Col-I. Col-IIl mRNA
(I ZRIE IR o B FL v B L 1, e me gl R LR 4.

IR, 7 ANFHAR L3 b JRAF AR
TGF-B1. 2. 3, HH TGF-B1 & H A AN sk
ST R 72— APy 22 Fh 4 it dun bk L 4
M. EWRANA. MRS A i TGE-B, 1

HGFEDTCBA H G F E D C B A

b
1000 bp 1 000 by
500 bp
200 bp 500 bp
200 bp

HGFEDTCB A HGF E DC B A HG F ED C B A

d
1000 bp 1 000 bp
1000 by
P 500 bp S00b
P
500 bp 200 bp 200b
P

200 bp

A, B C. D-ZE#FE 20 umol L' 4 E. F-Z# 3 40 pmol- L' 4 G, H-ZE 5% 80 umol- L™ 41
A and B-control group C and D-curcumin 20 pmol-L™" group E and F-curcumin 40 pmol-L™" group G and H-curcumin 80 umol-L™" group

1 EFZEN HSC 4088 TGF-1 (a)s TPRI (b)~ TPRII (c) Col-I (d) F1 Col-III (e) FiERIEN
Fig. 1 Effect of curcumin on expression of TGF-$1 (a), TBRI (b), TBRII (c), Col-I (d), and Col-III (e) in HSC

F4 EHZEX HSC 4B TGF-p1. TPRI. TPRII. Col-I. Col-IIl mRNA FiAKTEEISM (x+s,n=3)
Table 4 Effect of curcumin on mRNA expression of TGF-$1, TBRI, TBRII, Col-1, and Col-III in HSC (x+s ,n=3)

415 C/ (umol-L ™) TGF-B1 TBRI TBRII Col-I Col-IIT

Xt — 0.835+0.007 0.463+0.006 0.5570.004 0.583+0.005 0.57340.004

LR 20 0.783£0.004™"  0.442+0.005"  0.568+0.002 0.577+0.006 0.5680.003
40 0.608+0.002™"  0.386+0.005""  0.4824+0.004™"  0.565+0.007"  0.535+0.004""
80 0.5974+0.005™  0.372+0.007""  0.4714£0.003""  0.5434+0.003""  0.4974+0.007""
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FENFAE, & 2 s I R b 40 e 5 HSC 4=
Jilo TGF-B1 1F 2T 44 [0 2 4 R R A e v e OGS/
W, FEERBAE, RSk HSC AL VLR AT 440 i,
R R ERIA, B 1. I IV s, 4
IS I 6 g R 1 40 PR S, O 4 e PR,
ST

TGF-B 2 20 15 $ 410 g 3% 1 =5 236 R 1) 52 44
(TBR) 4545 Ja A BERIE M43, NZ R4 sk
MAEAE 3 PSR TR (1. 1. I, FCZ5HAH{L,
Gy H AN CAN IR P45 51X B RRIX (K 23k
B E A X)) RN IX (fF 54 51X, TR LAz 4k
EIEX B S ST LR NLRIR A EIRE A
WG . Smads 8 12 TGF-B 15 5 4 il i fx
HEEM A EN ST, A Smads HEYAR,
TGF-B Liki'S HSC #4b Je A5 1o b o Jr R Atk
ECM!", 4l Smad % 14E TGF-p K5 51k 5
PIVERH, w143k 3 28 (1) 2442 Smad (receptor-
regulated Smads): Smad2. 3, Z&5 TGF-p 5HuS
#% (activine) 15 5 5. (2) 3L [F] Y Smad (common
mediate Smad): Smad4, TGF-B {5 5% Fi&eit
[iE) 3 2% o (3D 7|7 Smad (inhibitory Smad): Smad6.
7, AIREPUZAREE ) Smad & A S 546 S,
JE B i TGF-B RN 1 4 ) Wit B0 % o FE AT
TGF-Bl/Smad 15 5% F R % &: TGF-Bl 59T
st TGF-B FUARZS & 24 a4 i 1) TRRIL, FH
i TPRI 222812/ J3 2 BRI X TG AL TPRI, T
B UR = 2R A4, TRRI FHBERR A6 TS Smad2., 3 &
F, oW Smad2. 3 A A Smad4 T RGP
(MR B AWML A, TS 5 Mo 2 2]
MR, T H AOFEDR s, e SRR A
BTai, kR S . Smad6. 7 41T TRRI
52 Ok 22 SR A R IR PR MRS PUR (1, el Y 5
TBRI B A4 45, A2 Tovfs Smad2. 3 W IRALIT
B 5 %% Sk B, 4012 Smad 71 TGF-B 5 5%
SR R AR R R T BRI

WEFTUESE, Al PE TPRIL 5244 (soluble TGF-B
type Il receptor, STR) HE Y 2 Il 2T 4EAL K B I
R )5 mRNA [15RIE , JRAE 3 4] TGF-B1. TRRII
WAL ik, KR8 STR AW TGF-p FIH
A YU ALY . AR szgh 4t A B, HSC %
% TGF-p1. TPRI. TPRII mRNA #:%1, 1. III BYfig
Jii mRNA 8k, ££mE TG, HSC M % 3|
], g M TR N, % HSC ik TGF-B1. TPRI.

TPRII mRNA A W & (R4, o6 555 PR 1

I )5t mRNA fIZRIE AT W] RAHIBOR s il

25 LR FE T3R8 NI Smad3 {F HSC 3%, #tm

Smad7 )L, RUIZETRAEA R TGF-p1 L4

MUANAE S AE HSC 3k, B E AL AT 4R RN o

Sk
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