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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-1, TBRI, TPRII,
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, TPRII, Col-I, 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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PRIt i, BEZH SUM S TRUF 52 W] 5038 4 410K R
WERRE, B AP A et ), Ak
FOO AT Al R AR R OB 40 i X 72— TGF-B1 1)
S [ A DL AH DGR S, AR S 56 W0 4% 22 3 25 0]
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AT ; TGF-B1 M2 4K 1. 11 (TRRI. TRRID), I.
I B FZ i (Col-1. Col-IID 514, i g fh g
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B 4 ho FEREFRIE, I DMSO 100 uL/AL, 958 5
min, TEREARC EIE 450 nm PSS FLOE
(Aaso) fH, TN RAKINGR, LT S K.
M =1— 252 Ayso/ SR A4s0
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s PR AR A, R i B ATV 20 min, 43
S IN$T Smad3 Al Smad7 £ TEfEBUE (LUK
W1 50 AL C 100D, 2 h A A4k L E T
% 1gG, 20 min & i S A bR c 1) 27 S R0
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J, PBS VR, BERENIL. 410EE RNA i fuisk
Sk CDNA, 5805 1)1k H Oligo dT. g fe Vi

£ 200 uL PCR &1, ML RNA2.5mL, Oligo dT 2
uL, dNTP JE4%) 2 uL, RNase Free dH,0 8 pL, 70 C
Ik 5 min, T 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 ‘Cii A 50 min, 99 C 5 min £ 11

W, PCR §"#: H{ cDNA 2.5 pL, L5149 (10
pmol/L) 1 uL, FUF5I4 (10 pmol/L) 1 pL, 2XTaq
Mastermix 12.5 pL, Il dd H,O % 25 pL. 51¥IF41.
P B RN R VA AR 1. PCR P14 2.5%
DRI Uk, HBER S R TR . IR
AR AT I B IR REE S, THE B IR 5 A 2
GAPDH (¥ EUAE, LA S e H IR 38 R R AR R IE KT
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Table 1 Primers sequences and amplification parameters by RT-PCR

FEH ST SEP & s TEIREL =R B /bp

TGF-p1"! 5’-CGGCAGCTGTACATTGACTT-3’ 56.5°C, 30s 32 278
5’-TCAGCTGCACTTGCAGGAGC-3’

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

TBRII (PP5.0 #%it) 5’-GGAGGAAGAACGACAAGA-3’ 56.5°C, 30s 35 312
5’-GGACACGGTAACAGTAGAAG-3’

Col-1 5’-GAGCGGAGAGTACTGGATCG-3’ 545°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 GFitFLIE

AR x5 KR, KM SPSS16.0 Ziil 4k
P8, 2 AR LLRCR FH B R 22 7 22 0 i
3 %
3.1 EHEZEX HSC AAIEEA SN

ANTR) MR B2 AR 26 3 26 6F HSC 4 o F) 438 3 1) 5 310
HIFE T, BEAG 220 2R EE RN, % HSC B4 54
VER B 0 o B 0 B R B, 228306 HSC 4t
LK) ICso Z124 87 umol/L, 10 pmol/L 3£ 5E &%t
HSC Ml A . g8 W% 2.
3.2 EHEZX HSC M SFAT IR

{5 W e O ] UL, X B4 HSC AR B sk
JEASAFN],  MpAim b kb A S 1 A%, PR
A 2~3 AN KA RIS, S IR 1 Rl 21 4
MPPERAY, AR ZEFZERG, iz
WA, ARRUARN, ERr A MR AR RARLS A
BE IR T 4 M B 25 R B 3G i 2 . anl il
AR ROIRAS B 52 B, 4 b 28 5 U)o 22 3 2k S5
Bt o

PN WIBE FMEE T L, 6 BEZ A0 e €5k 7%
W, RAJE, HBIIER, ORI NIs5)

2 EEHEI HSC RAEERIFIER (x+s5,n=5)
Table 2 Inhibition of curcumin on proliferation of HSC

(x+s,n=5)

2% C/(umolL™) Asofll AV /%

At — 1.17+0.13 0
LWHR 10 1.114+0.11 5
20 1.0140.10 13

30 0.93+£0.09" 20

40 0.8440.08" 28

50 0.76+0.07" 35

60 0.71+£0.07" 39

80 0.6320.06" 46

100 0.500.05" 57

120 0.45+£0.04" 61

140 0.3540.04" 70

XA TP<0.05 TP<0.01
*P<0.05 P<0.01 vs control group

1, THEHINS . 28R ENEZTHE, o
L BTSN, A0 MOAZ AR, T s 22 IR T /MR
3.3 EHZX HSC 48 Smad3 #1 Smad7 EH X
e bl

Smad3. Smad7 HIFRIEEEA T4, FHE
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0 0 10 BT e BB e R B O, IR R I Rk
o, XFHEA] Smad3 T EIRIA R R m, SARWESE
WHETIE, Smad3 FIVEFRIAFMEAC, HA—&
(IR A o 1T Smad7 [ BH P K IE Ho Rl 5 2250 &
WREER G g o v WL, 2235 %568 i Smad7 (1)
xKik, HGrEALE, ERBEE, WLK3.
3.4 =FHZHEX HSC 408 TGF-B1. TPRI. THRII,
Col-I. Col-III mRNA FRiXHISMH

X2 HSC =i 3818 TGF-B1. TBRI. TPRIIL.
Col-I. Col-llI, %4 T ARIWKEZER TG,
TGF-B1. TBRI. TRRII. Col-I. Col-III 7£ HSC W
RIEANFFEE AL, Sxmgitbs, =R e
# (P<0.01. 0.001). &5 F Uil ZEFFE A F i HSC
i TGF-B1. TPRI. TPRII. Col-I. Col-III mRNA

IR o BRI UL P 1, 2F 58 A R IR 4.

HGFEDTCB A

1000 bp
500 bp
200 bp

H GF E D C B A

1000 bp

500 bp
200 bp

H G F E D C B A

#£3 EEHEX HSC A Smad3 1 Smad7 EHRIERH
B0 (x+s,n=5)
Table 3 Effect of curcumin on Smad3 and Smad7

protein expression of HSC (xts,n=5)

20 531 C/ (umol-L™") Smad3 Smad7
X — 7.67£0.50 2.374+0.32
| 20 6362025  3.66+0.46"
40 4704056 4924051
80 332420317 6.6320457

EXIHAE: TP<0.01 TP<0.001, FIH

"P<0.01 ""P<0.001 vs control group, same as below
4 e

WL, 78 N AR AL 3h Yy b UAr e
TGF-B1. 2. 3, A TGF-B1 & H a2 Ao 1)
BUH AT AEAC MR 2 — o AN 250 0 0 b E2 4
Moy EWEAN . R EER A] A o i TGF-B, 1

H G F E D C B A

HG F E D C B A

1000 bp

1 000 bp
500 bp 500 bp
200bp 200 bp

A, BXRZAL C. D-EZ 20 umol L' 41 B F-%35 % 40 pmol-L ' 41 G. H-Z£352 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 pmol-L™" group

E1

EEEX HSC 406 TGF-B1 (a). TPRI (b). TPRII (c). Col-I (d) F1 Col-III (e) F=ik 2N

Fig. 1 Effect of curcumin on expression of TGF-B1 (a), TBRI (b), TBRII (c), Col-I (d), and Col-III (e) in HSC

F4 EEEX HSC 4K TGF-p1. TPRI. TPRIL. Col-I. Col-IIl mRNA FiEKTEHEN (xts,n=3)
Table 4 Effect of curcumin on mRNA expression of TGF-$1, TPRI, TBRIIL, Col-I, and Col-III in HSC (; +s,n=3)

4151 C/ (umol-L™") TGF-p1 TBRI TPRII Col-I Col-T11

Xif HEL - 0.835+0.007 0.463+0.006 0.557+0.004 0.5830.005 0.573+0.004

LWER 20 0.78340.004™"  0.44240.005" 0.568+0.002 0.577+0.006 0.568+0.003
40 0.608+0.002""  0.386+0.005""  0.48240.004""  0.565+£0.007"  0.5354+0.004"
80 0.597+0.005™"  0.372+0.007""  0.471£0.003""  0.543£0.003""  0.497+0.007""
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FEFAE, & 2R S I R 9h 4 i 5 HSC A=
Jil. TGF-B1 1 £F A0 IR G RS i it G B
M, FEEERBIALE, 123k HSC AL LR 2T 44 .,
PREF TR ARk, #n 1L ILL IV 5t )
R 5T A AR R R Y 0 P R BT, A A A A
SRR T,

TGF-B % 20 55 ¥ 41 i 35 T w5 5% A1 A0 1% 52 &
(TBR) &5 Ja A RE R4 RN, NZFal sk
AR 3 FP2SAE TBR (1. T0. IIDD, HZ5#FI1L,
I RIEAMX CAI IR 45 51X BSIEIX CBiK 2%
e FBEAX (F54E3X), TR 824k
PEIIX B 15 5 e ST b 77 I 2 IR 9 E R
Wl YE . Smads B [1/2& TGF-B 15 5 Sl b i
FEM NN RN T, WA Smads HAE YR,
TGF-B JCikif5 5 HSC # Ak S A5 i v s S R LAt
ECM!", k4% Smad & H7E TGF-p Kk 5 515
WAEA, n43h 328 (1) ZA4K7Y Smad (receptor-
regulated Smads): Smad2. 3, 5 TGF-B S5¥uG
# (activine) F15 5 # 5. (2) A %Y Smad(common
mediate Smad): Smad4, TGF-B {55 Fi@rmit
[F] 38 4% . (3) 317 Smad (inhibitory Smad): Smad6.
7, AHEHURZ AT I Smad B I S 56T,
T R i TGF-B KN ¥ 41 S 15 30 1 o 3k A 1)
TGF-B1/Smad 1555 T RS &: TGF-Pl 55T
T 5t TGF-B FLARS: & 240 2 1H 1Y) TRRIT, FR#%
i TRRI ¥ 22 2818/ 9 2 B DX T % 46 TRRI, J&
B = 2R A&, TRRI AR AL M0 Smad2., 3 &
(1, WS Smad2. 3 H[14 g5 Smadd B RGEE
(WS E AN, IR 5 M % 5 2
MR, TEATH AL s, i i R S DA S
GFEEE, PERERIRA . Smad6. 7 JE4i i TRRI
UL USRI IDIN AN 08 L N R e S B e ST OS]
TPRI B2 RS, A2 Joikf Smad2. 3 BRI
BHIH5 55 SRl FE, 017 Smad 75 TGF-B 5 5%
L ARy rX gl RV

WFSTIESE, ¥tk TBRII 3244 (soluble TGE-B
type Il receptor, STR) fie ti & i JH T 4E A6 K B 11T
R J mRNA FJ3RIE, JR6e 2 F0 ) TGF-B1. TPRIT
ROIER Ik, W] STR AEINH TGF-p AL
P EAb /e M, AR Sesh 48 K2 8L, HSC %
ik TGF-B1. TBRI. TRRII mRNA 58%1, 1. III UK
Ji mRNA 5k, £E£m R T)E, HSC M2 3
L, A0 gE T, X HSC ik TGF-B1. TRRI.

TRRIT mRNA A7 W] (I, Ok JFk A 4 T,

T 25t mRNA fRIIE AT W] R AMHIEOR s e dife

gE LR EH AL NN Smad3 F HSC MERIL, #2m

Smad7 K%, RWIZTEREAT AN TGF-p1 L4

NG 545 HSC 1 (R, BELIE AR AT LT e A 0 o
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