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Effect of aqueous extract from Araliae Echinocaulis Radicis et Cortex containing
serum on TGF-B/BMPs signaling pathway in primary osteoblasts

YAN Meng-yun, Y1 Xiang-jiao, LI Jin-cheng, WANG Song-yue, ZHOU Wen-bin, PEI Ling-peng
Institute of Minority Traditional Medicine Reseach, Minzu University of China, Beijing 100081, China

Abstract: Objective To study the effect of aqueous extract from Araliae Echinocaulis Radicis et Cortex (AEAE) on expression of
TGF-B/BMPs signaling pathway in osteoblasts. Methods The fracture model of rat was established and randomly divided into
model group, AEAE low, middle and high dose (3.6, 1.8, 0.9 g/kg) group. After ig administration for 7 d, the blood was taken from
abdominal aorta and the serum was separated. The rats primary osteoblasts were cultured and qualified after alkaline phosphatase
staining and alizarin red staining. The osteoblasts were cultured continuously for 48 h in animal serum of the corresponding group.
The contents of BMP-2, TGF-f3, Smad-1 and Smad-2 were detected by gRT-PCR and Western blotting method. Results Compared
with model group, the mRNA level of BMP-2, TGF-B and Smad-1 in AEAE low, middle and high dose group, Smad-2 mRNA level
in middle and high dose group, and the protein level of BMP-2, TGF-B, Smad-1 and Smad-2 in low, middle and high dose groupwere
significantly higher than those in model group (P<<0.05 and 0.01) . Conclusion AEAE can promote the proliferation of osteoblasts
by up-regulating the expression of BMP-2, TGF-B, Smad-1 and Smad-2 in TGF-B/BMPs signaling pathway.
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Table 1  Primer squences
| HiES 1Y (5-3) TS (5-3)
GAPDH 5’-GCCCAGCAAGGATACTGAGA-3’ 5’-GGTATTCGAGAGAAGGGAGGG-3’

BMP-2 5’- ATATGCTCGACCTGTACCGC-3’
TGF-p 5- CTTTGGATGCCGCCTATTGC-3’
Smad-1 5’- GCCATGCGTAGTAACCTTTCTG-3’
Smad-2 5’- CTCCAGTGTTAGTGCCTCGTC-3’

5’- CCTCGATGGCTTCTTCGTGA-3’
5’- CCCCAGCACAGAAGTTAGCA-3’
5- TGGGCTTTACGGCAATGTCT-3’
5’- TCAGGAAACGTGGCATTCTGG-3’
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Table 2 gRT-PCR analysis of cytokines BMP-2, TGF-B, Smad-1 and Smad-2 ( X s, n = 3)

45 FIES (gkg™ BMP-2/GAPDH  TGF-B/GAPDH  Smad-1/GAPDH  Smad-2/GAPDH
A — 1.559+0.1732 1.668+0.1895 1.623+0.1401 1.409+0.1327
JE R AR JE K BRI 0.9 1.772+0.1810" 2.201+0.2509  1.890+0.1376" 1.478+0.1370
1.8 1.968+0.1942" 2.667+0.2011"  1.956+0.1498" 1.563+0.1420"
3.6 2.032+0.2061" 3.015+0.2410”  2.103+0.1602"" 1.668+0.1465"

BRI LR P<<0.05 TP<0.01
"P<0.05 "P<0.01vsmodel group
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Fig. 2 Real-time PCR analysis of cytokines BMP-2, TGF-B, Smad-1 and Smad-2
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Table 3 Gray expression analysis of protein expression of cytokines BMP-2, TGF-B, Smad-1 and Smad-2 ( X s, n =3)

20 53] #E/(gkg  BMP-2/GAPDH TGF-B/GAPDH Smad-1/GAPDH Smad-2/GAPDH
LAY — 1.000+0.000 1.000+0.000 1.000+0.000 1.000+0.000
I Z AR H 0.9 1.350+0.256" 1.320+0.212" 1.316+0.202" 1.289+0.179"
TR 1.8 1.680+0.268" 1.525+0.230™ 1.530+0.247" 1.470+0.201"
3.6 1.910+0.280™ 1.791+0.261" 1.889+0.279" 1.806+0.256""
RO "P<0.05 TP<0.01
“P<0.05 “P<0.01vs model group
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