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Study on Osthole Decreased Collagen Expression by Inhibiting TGF-f1/Smad Signaling Pathway in Mouse
Cardiac Fibroblasts

HOU Huan'?, LIU Jincheng®, CHEN Rongl*(l.Department of Pharmacology, The First Affiliated Hospital of Soochow
University, Suzhou 215006, China; 2.Department of Pharmacology, College of Pharmaceutical Science, Soochow University,
Suzhou 215123, China, 3.Department of Pharmacology and Traditional Chinese Medicine, School of Chinese Materia Medica,
China Pharmaceutical University, Nanjing 211198, China)

ABSTRACT: OBJECTIVE To explore whether the reduction of collagen expression in mouse cardiac fibroblasts(CFs)
transfected with eukaryotic vector pcDNA3.1(+)-TGF-B1 directly associated with inhibition of TGF-f1/Smad signaling pathway.
METHODS The mouse CFs were transfected with eukaryotic vector pcDNA3.1(+)-TGF-B1, and the TGF-B1-transfected CFs
were then treated with different concentrations of osthole for 24 h in the presence or absence of pretreatment with TGF-B1 receptor I
inhibitor SB431542. The supernatant TGF-f1 level was determined by ELISA method, and the intracellular a-SMA, collagen I,
collagen III, Smad2/3, p-Smad2/3 and Smad4 and Smad7 protein expressions were determined by Western blotting. RESULTS
After transfection of CFs with eukaryotic vector pcDNA3.1(+)-TGF-f1, the release of TGF-B1 was increased, indicating that the cell
model of TGF-B1-overexpression was established. Following treatment of TGF-B1-overexpressed CFs with osthole 5-20 pmol-L™!
for 24 h, the TGF-B1, a-SMA, collagen I, collagen III, p-Smad2/3 and Smad4 protein expressions were decreased, while Smad7
protein expressions were increased. After pretreatment with TGF-f1 receptor I inhibitor SB431542 for 2 h, the inhibitory effects of
osthole on a-SMA, collagen I, collagen III, Smad2/3, p-Smad2/3 and Smad4 protein expressions were further enhanced.
CONCLUSION Osthole can downregulate the expressions of a-SMA and collagen proteins by directly inhibiting TGF-B1
production and the Smad pathway, which might be one of its anti-fibrotic mechanisms.

KEYWORDS: osthole; TGF-B1/Smad pathway; a-smooth muscle actin(a-SMA); collagen I; collagen III
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TGF-B1 M KB R 8R4, A
T AR . TGF-Bl 32 MARE 5 18 1 410 i 7]
SB431542(24[H Selleckchem /A1, #25: s1067);
/NEL TGF-B1 ELISA 7 12500 65 (i v B A= Rt
FABRAT] S F1159); Smad4(57 5 : ab40759)
collagen I (425 : ab260043). collagen I (75 :
ab7778)— ¥ H Abcam A Fl; a-SMA(HT 5 .

-2438 - Chin J Mod Appl Pharm, 2022 October, Vol.39 No.19

19245), Smad2/3(%%*7: 8685). p-Smad2/3(17%5 :
8828) fil B-actin(#7 5 : 4970)—H KMy H Cell
Signaling Technology /A F]; Smad7 —3#7(EPitomics
oaEl, B85 3894-1); HLARUOIEHiI(LI-COR A
A, 555 925-68071),

M1000 Pro 4K FEFRIY (Fii -+ Tecan 24 H);
B CM-1000A A=Wy TAE & (IR 22853 5 4%
ARAEBRF]); Fresco2l Hll & e 7k 5.0 HL(3E [H
Thermo A F]); BB15 % CO, 5 7#4H (2 [E Thermo
Electron CO A 7l); WAEFEL ARG R G (L FH
LI-COR A ]); JY96-1 1 KU 40 MU ae A% (77 9%
BHEALR ).
1.2 JAff G FGE Yy

/NEL CFs 765 10%J13 25 1L 7% (Gibeo 24 F], %2
5: 10099-141); 100 U-mL~" F 25 Z M 100 U'mL"!
YT E K DMEM/F12 55555 (Hyclone /A ), H85 .
SH30023.01B), 37 ‘C, 5%CO; I FRFE s,
LR, ¥ CFs BT RIMER TP RFE. R5
P UL (S ng) TR BE7E 7% lipofectamine 2000 [
1 mL JCIfil 7§ DMEM/F12 5. FYk4h s, 40
WAE B 10% 4 137 ()87 5 355 52 3L h BRI 20 he
Wk b, RIS Ui 45, SR ELISA IL7E
EWAFARL, WE i TGF-B1 K-
1.3 IR FEX UL S CFs H a-SMA (collagen | .
collagen LAl p-Smad2/3 £ H &35 1520

HERFREL 0.195 4 ¢ MR T2, FH 20mL 1
DMSO # i, ZIEH 40 mmol-L~', 0.22 pm %
KubdriduEBR S, 0% 1.5 mL /) EP &,
—80 CHRAE, i FH 475 F8 Wi BT 75 W B . K597 1% CFs
M 6 4. XFHRA | AR AIZH [pcDNA3.1(+)-TGF-p1
SRR W IRELE [ 0L 5 0 1%0 DMSO % 7 1R
MR T2 5, 10, 20 pmol-L-" 2H [%% Yt = InAH i e
FEWRTFREBE]. BRTRAN, Hiasd
pcDNA3.1(+)-TGF-B1 #% 4% 24 h ##; B, BR
Xof REZH AV AY 2 A, AR 45 4 i AR 1oL I B )
JRFZ B 1%0 DMSO ## 5 24 h, Western blotting
AR a-SMA | collagen I . collagen Il
p-Smad2/3 HHRYFRIL,
1.4 TGF-B1 SZARAMGIFIX 445 CFs i a-SMA |
collagen I . collagen M. Smad2/3. p-Smad2/3.
Smad4 Fll Smad7 5 FH iAW 5200

Wigi iy CFs #{r 4 6 #H. X4 . BimlZ
[pcDNA3.1(+)-TGF-B1 % Je sl B i A [ e I
Il 1%0 DMSO & 1. B8R 3 20 [5% G J5 e R

P E SR T2 2022 4F 10 A48 39 545 19 31




FE 20 pmol- L' BFHE]. MHIFIH[FEY)E, H
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1.5 Western blotting £ il &5 1814
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1.
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W
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Bl 1 KT E#% /5 CFs LiF TGF-pl 4 & X %4 LN o-SMA. collagen [ # collagen [[I%& & £ £ H & (X +s, n=3)

SX AL, DP<0.01; SR, 2P<0.05, YP<0.01,

Fig. 1 Effect of osthole on the expression of TGF-B1 and intracellular a-SMA, collagen I and collagen III proteins in CFs

supernatant after transfection( x s, n=3)

Compared with the control group, "P<0.01; compared with the model group, ¥P<0.05,%P<0.01.
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2.2 MR TR ARG CFs b3 TGF-B1 &%
= MM oa-SMA .| collagen 1 . collagen IM#l
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collagen 1 FI collagen I 3 ik ¥ & F X B 44
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TERE L J5 1) CFs 35 3k it 52 70) o 4ROR 1 [ IR
(P<0.01), Z5HRILKE 2,
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._.
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ER p-Smad2
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o
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o o
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2 WRTEAMHLEE CFs 4 W p-Smad2/3 & & &%
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SXHALL, DP<0.01; SBAIZAHLL, 2P<0.01,

Fig. 2 Effect of osthole on p-Smad2/3 protein expression in
transfected CFs cells(X £ 5, n=3)

Compared with the control group, "P<0.01; compared with the model
group, 2P<0.01.
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3 TGF-Pl Z&47#| 7] SB431542 % # % J& CFs %4 i ) a-SMA. collagen | #7 collagen [[I1& & & X F (X £s , n=3)
LSRR, DP<0.01; SERIAAIL, 2P<0.05, YP<0.01; SUgRTFRAMLIL, YP<0.01; SIMHIFHMIL, 9P<0.05, 9P<0.01,
Fig. 3 Effects of TGF-B1 receptor inhibitor SB431542 on a-SMA, collagen I and collagen III protein expression in transfected

CFs cells(x £s, n=3)

Compared with control group, "P<0.01; compared with model group, ?P<0.05, ¥P<0.01; compared with osthole group, ¥P<0.01; compared with inhibitor

group, YP<0.05, 9P<0.01.
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Fig. 4 Effects of TGF-B1 receptor inhibitor SB431542 on the expression of Smad2/3, p-Smad2/3, Smad4, and Smad7 proteins

in transfected CFs cells(x + 5, n=3)

Compared with control group, VP<0.01; compared with model group, 2P<0.05, *

with inhibitor group, P<0.01.
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