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Influence of total flavonoids from Scutellaria baicalensis on Bleomycin-induced
pulmonary fibrosis in rats and its mechanism

CAI Jian" 2, GU Zhen-lun" 2, JIANG Xiao-gangl’ 2, ZHOU Yan" 2, GUO Ci-yiz’ 3
1. Department of Pharmacology, Medical College of Suzhou University, Suzhou 215123, China
2. Suzhou Institute of Chinese Materia Medica, Suzhou 215007, China

3. The Hong Kong Association for Health Care, Hong Kong, China

Abstract: Objective To observe the influence of total flavonoids from Scutellaria baicalensis (TFSB) on Bleomycin-induced
pulmonary fibrosis in rats and investigate the relative mechanism. Methods The pulmonary fibrosis model was established by
intratracheal injection of Bleomycin. After 28 d, rats with TFSB treatment by ig administration once a day were killed. The levels of
T-AOC, GSH, and MPO in serum were measured and analyzed and the fixed parts of the lung tissue were obtained for HE and Masson
staining for histopathological examination. The influences of TFSB on the expression of transforming growth factor-f1 (TGF-B1),
Smad2, Smad7, a-SMA, and Collagen I mRNA in lung tissue of rats with Bleomycin-induced pulmonary fibrosis were assayed by
RT-PCR. Results Compared with the model group, the levels of T-AOC and GSH in serum were dramatically increased and the level
of MPO was decreased remarkably after TFSB treatment; The alveolitis and fibrosis extent were attenuated after TFSB treatment (P<
0.05, 0.01), and the expression levels of TGF-f1, Smad2, a-SMA, and Collagen | mRNA were decreased, and the expression level of
Smad7 mRNA was increased (P<0.05, 0.01) significantly. Conclusion TFSB could have mitigable effect on Bleomycin-induced
pulmonary fibrosis in rats. The mechanisms might be related to the anti-oxidative damage, the inhibition of activation of inflammatory
cell infiltration, and the regulation of TGF-B1/Smad signal pathway.

Key words: total flavonoids of Scutellaria baicalensis Georgi (TFSB); pulmonary fibrosis; TGF-f1/Smad signal pathway;

anti-oxidant; Bleomycin
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Table 1 Primers used for PCR amplification

5 1Y) H B /bp
GAPDH EM5I4 5°-GTATGACGTGGAGTCTACTG-3 728
K Ia514 5°-TACTCCTTGGAGGCCATGTA-3’
Smad2 IEM 514 5°-GATGACTATACCCACTCCATTCC-3’ 483
K854 5°-CGCACTATCACTTAGGCACTCG-3
TGF-B1 IEM514) 5°-CTTCAGCTCCACAGAGAAGAACTGC-3 299
K854 5°-CACGATCATGTTGGACAACTGCTCC-3
Smad7 IEM514 5°-ACAATAACTTGGACCTACAGCC-3’ 318
K514 5°-GTCAACTGGTAGACAGCCTCA-3’
0-SMA 1EfE54Y) 5-TGACTACTGCTGAGCGTGAGAT-3’ 243
K514 5°-TGCTGTTATAGGTGGTTTCGTG-3
il Em5I4 5-GGTGGTTATGACTTCAGCTTCC-3 410
K514 5°-ATGCTCTCTCCAAACCAGACAT-3’
Rz2 PCRIERERF
Table 2 Amplification procedure used for PCR
BT S A
GAPDH 95 °C, 8min—95°C, 30s; 60°C, 30s; 72°C, 60s, 31 M, —72 C, 10 min—4 C
Smad2 95 °C, 8min—95°C, 30s; 54°C, 30s; 72°C; 60s, 31 MiEFA—72 C, 10 min—4 C
TGF-p1 95 °C, 8 min—95C, 30s; 55°C, 30s;: 72 °C; 60s, 31 MEH—72C, 10 min—4 C
Smad7 95 °C, 8 min—95°C, 30s; 55°C, 30s; 72°C, 60s, 31 MiEF,—72 C, 10 min—4 C
0-SMA 95 °C, 8min—95°C, 30s; 55°C, 30s; 72°C, 60s, 31 MiFA—72 C, 10 min—4 C
g 1 95 °C, 8min—95°C, 30s; 60°C, 30s; 72°C, 60s, 31 M, —72 C, 10 min—4 C
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£33 BELBETMHAENARIIE T-AOC. GSH., MPO BIZMH (x+s,n=8)
Table 3 Effect of TFSB on levels of T-AOC, GSH, and MPO in serum of pulmonary fibrosis rats (x +s,n=8)

4 FE / (mgkg ") T-AOC / (U'mL™) GSH /(gL ™ MPO/(U-LY
X HE — 11.29+2.49 0.50+0.05 22.75+10.53
i) - 6.70+0.86** 0.3440.13*4 39.17+ 6.81**
B BT 25 8.21+1.56" 0.4540.09 3559+ 4.48
50 8.874+1.03" 0.47+0.09 33.05+ 4.46
TSR IR Je A e 3.34 9.73+0.82" 0.46+0.06" 2543+ 4.89”

XAl “P<0.01; SRR "P<0.05 "P<0.01
A4p<0.01 vs control group; "P<0.05 “"P<0.01 vs model group

T % B2 B 5 2K ORI st v B . AR
B O . AR B RS ), (RS ARG T AR A
BT R AT, 0 RRALK U ZH 2R S5 R o, il
Wb S 2R e . RS R BUR A 80 22 th it
kb, MEBRIG v, RGN, BV RS,
PR 3K, £F AR B R (P<<0.01),
TE TR BRI AT AEAL,, e SR 4T 2 1) & & 3,
MAANERDOR, v Aher . S5 RaER i i
Y7528 d i, A RTEEALR R AT 4R
W, SRR ZE R B (P<0.01), B4F
AN WmA . AR, A, AT 4ERR
TER S R PRI R L A I G . DL 4 R 1. 2,

Fa4 EEDEEX L L ARE K R A8 AN R AT (L A2
EHEN (x+s,n=8)
Table 4 Effect of TFSB on alveolitis and fibrosis extent

of pulmonary fibrosis rats (x +s,n=8)

41 B R/ (mgkg ) MR FRE WA 4ELRERE
bR - 0.62+0.52 1.3740.52
et — 2.50+0.53** 57540714
sy | 25 1.884+0.64"  4.13%+1.12"

50 1.504+0.53" 32540467
MR IR JE A2 e 334 17540467 3.63+0.74"

BRI JE KA JE 3.34 mgkg ™!

AL 44P<0.01; HERYILLE: "P<0.05 "P<0.01
44p<0.01 vs control group; "P<0.05 ~P<0.01 vs model group

W 25 mgkg ' BN 50 mgkg !

1 KRAELN HE R EHFEFNE
Fig. 1 Pathological observation on HE staining of lung tissue in rats

2 KRAEL Masson & HFEFNE
Fig.2 Pathological observation on Masson staining of lung tissue in rats
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Fig. 3 Effects of TFSB on TGF-$1/Smad signal pathway

related gene of pulmonary fibrosis rats
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GRIRALLLE: “P<0.05 *4P<0.01; SEA4ILE: "P<0.05 TP<0.01
4P<0.05 **P<0.01 vs control group; "P<0.05 “"P<0.01 vs model group

4 BARAFHIKE TGF-p1/Smad ESBRBELEEREE NI

Fig. 4 Quantitative analysis on related gene of TGF-p1/Smad signal pathway in pulmonary fibrosis rats of every group
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