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Effect of tetramethylpyrazine on transforming growth factor beta 1-induced connective tissue
growth factor expression: Role of p38 mitogen-activated protein kinase pathways in hepatic

stellate cells
Yang Jian-bo, Li Xiao-sheng

Abstract

BACKGROUND: Previous studies demonstrated that Tetramethylpyrazine can anti-hepatic fibrosis via inhibiting hepatic stellate
cells proliferation, blocking the synthesis of type 1, III collagen, as well as down-regulating the expression of connective tissue
growth factor (CTGF), however, the detail mechanisms remains unclear.

OBJECTIVE: To investigate the effects of Tetramethylpyrazine on expression of CTGF and the role of p38 mitogen-activated
protein kinase (p38MAPK) signal pathway in hepatic stellate cells (HSCs).

METHODS: HSCs were cultured in vitro, stimulated by transforming growth factor 1 (TGF-1, 5 ug/L), and then, intervened by
Tetramethylpyrazine and P38MAPK specific blocker SB203580. The expressions of CTGF and type [ collagen mRNA were
measured by reverse transcription polymerase chain reaction. The phosphorylation of p38 MAPK was assessed by Western
blotting.

RESULTS AND CONCLUSION: Compared with the control group, TGF-B1-induced CTGF and type [ collagen gene
expressions were obviously increased (P < 0.01). CTGF and type [ collagen expressions appeared decreased in varying
degrees after the intervened by Tetramethylpyrazine and SB203580. But the Tetramethylpyrazine and Tetramethylpyrazine +
SB203580 inhibited the expression of type 1 collagen and CTGF mRNA higher than that of SB203580. Tetramethylpyrazine and
SB203580 also significantly inhibited the phosphorylation p38MAPK protein expression (P < 0.01). The inhibitory effects were
more obviously in the SB203580 and Tetramethylpyrazine + SB203580 groups. However, the differences between the SB203580
group and Tetramethylpyrazine + SB203580 had no significance (P > 0.05). Accordingly, it is supposed that Tetramethylpyrazine
inhibits TGF-B1-induced CTGF gene expression, blocks type [ collagen mRNA synthesis, and its mechanism may be related to
inhibition p38 MAPK signaling pathways. The role of anti-fibrosis may be multi-target.
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TFiF4: 5 -CAC ACC CCA CAG AAC TTA GCC-3’
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Marker A B C D E

1000 bp
750 bp
GAPDH

500 bp
Type 1 collagen

250 bp

100 bp

A: blank control group; B: TGF-B1 group; C: SB203580 group;
Tetramethylpyrazine group; E: Tetramethylpyrazine + SB203580 group

Figure 1 The effect of tetramethylpyrazine on the
transforming growth factor f1(TGF-B1) induced
type I collagen mRNAexpression

BEA I AR A K B 1 B 55 AT AR 4w 4t T
HE SR mRNA X 150

Marker A B C D E

1000 bp
750P GAPDH
500 bp
CTGF-mRNA
250 bp m
100 bp

A: blank control group; B: TGF-1 group; C: SB203580 group;
D: Tetramethylpyrazine group; E: Tetramethylpyrazine + SB203580 group

Figure 2 The effect of tetramethylpyrazine on the
transforming growth factor f1(TGF-B1) induced
connective tissue growth factor mRNA expression
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Table 1 The effect of tetramethylpyrazine on the
TGF-B1-induced type I collagen and connective tissue
growth factor (CTGF) mRNA expression (xxs)

CTGF /
Internal reference

Type I collagen /

Grou
p Internal reference

Blank control 0.890+0.018 0.881+0.034
TGF-B4 1.106+0.0462 1.097+0.0242
SB203580 0.966+0.007° 0.936+0.024°

0.841+0.047°
0.820+0.016°

0.846+0.010°
0.838+0.014°

Tetramethylpyrazine
Tetramethylpyrazine +
SB203580

TGF-B1: transforming growth factor B1; 2P < 0.01, vs. blank control group;
5P < 0.01, vs. TGF-B1 group

2.2 ) EhxtEEELp38MAPK & & Ak th ok &
TGF-B1753 )5, KR AR 4N M i 1R 1k p3BMAPK 2 [
Fik B FEWIRP <0.01), WAL )EHHE, I HE+
SB2035801SB203580 1, MWt p38MAPKH: (15
AW 32 B0 (P < 0.01), H.SB203580F1 )1 #515 +
SB203580 % i 1% 14, p38MAPK 45 [ 1 1 JT] 5 4 21 (P <
0.01), HSB203580 1| % +SB20358011] % 7 G i %
P& X (P> 0.05), WKI3.

P38MAPK |t

-,

p- P38MAPK

14 a
12 F ab
10 | b
08
06
04
02
0

p-p38MAPK/p38MA

A B C D E

A: blank control group; B: TGF-B1 group; C: Tetramethylpyrazine group; [
SB203580 group; E: SB203580 + Tetramethylpyrazine group; TGF-B1:
transforming growth factor B1; 2P < 0.01, vs. blank control group; °P < 0.0
vs. TGF-B1 group

Figure 3 The effect of tetramethylpyrazine on the
TGF-B1-induced the phosphorylation of p38MAPK
K3 IS p38MAPK 45 1 R IA B R AL Y5 1)
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