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) 0.01
1 Bmp2
2.1 Bmp2 P<0.01 6
6 12 18 Bmp2 Bmp2 P<0.01
12 3
2.2 Bmp2 mRNA
9
Bmp2 P<0.01 B
1 2
5 6 Bmp2 P< 5 6
2 Real-Time PCR
B-actin F 5ZACCAACTGGGACG-3 ~ 205 bp
R 5 ZAGGCATACAGGGAC-3~
Bmp2 F 5 ZGGACTGCGGTCTCCTAAA -3 = 191 bp
R 5 ZCAGCCTCAACTCAAACTCG -3~
F 5 ZCACTATGAGCGGGTTGT-3 > 137 bp
R 5 ZTGTCCTTCCGTGGGTAA-3 =
F 5° GCAGCACCTACCCTCAC- 3" 306 bp
R 5° AACCATCCACCAACACG-3"
3 61218 Bmp2 (v+s pg-mL™"!
6 12 18
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9 1.03£0.1 1 *4#*o® 0.90+0.05% 47 x@0e 0.70+0.03*#00 Ak 0¢
0.49+0.027°® 0.53+0,03%#**C@¢0] 0.39+0.047444*C000)
0.31+0.02¢24 7 *00e0] 0.31+0.03*24 *C0cem 0.39+0.04744*0®0e0
#P<0.05 *¥P<0.01 P<0.05 *P<0.01 4P<0.05 »2P<0.01
4P<0.05 A4P<0.01 3 “P<0.05 “*P<0.01 4 *P<0.05 **
P<0.01 5 ©P<0.05 °°P<0.01 6 *P<0.05 7 °P<0.05
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4 Bmp2 Smadl Smad4 xks pg-pl!
Bmp2 Smad1 Smad4
1.11+0.53 1.00+0.04 1.01£0.15
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4.84+3.347#bA%K 16.35+2 4575 #0A7*00C 40 1.38+0.29%4¢
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Delta Rn vs Cycle
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A B C D /pg-mL™! /pg-mL™! /pg-mL™ /ng-mL"!
1 1 1 1 1 0.58 0.82 2.53 1.26 24.12
2 1 2 2 2 0.59 0.9 0.25 0.52 21.19
3 1 3 3 3 0.62 1.5 3.14 1.09 25.28
4 2 1 2 3 0.71 1.49 4.29 1.63 27.05
5 2 2 3 1 0.98 4.63 1.82 1.17 27.53
6 2 3 1 2 1.23 3.9 0.08 0.91 25.05
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F pP
A 14.249 2 8.152 P

B 1.748 2 1.000
C 4.185 2 2.394
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e 1.75 2 -

*P<0.05
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Orthogonal Compatibility of Icariin, Psoralen, Oleanolic Acid, Stilbene Glucoside on Regulation of Bmp2,
Smadl, and Smad 4 Induced Osteogenic Differentiation of BMSCs
Gao Lu', Zheng Hongxin', ChenYijing', Zong Zhihong’, Lin Shuru'
(1. Basic Medical College, Liaoning University of Traditional Chinese Medicine, Shenyang 110032, China;
2. Basic Medical College, China Medical University, Shenyang 110001, China)

Abstract: This study was aimed to observe four kinds of kidney—tonification medicine, which were Epimedium, pso-
ralen, Ligustrum lucidum, Polygonum with the active ingredient of icariin, psoralen, oleanolic acid, stilbene glucoside
and their orthogonal compatibility. There were two kinds of non-kidney tonification medicine, which were Chuanx-
iong and astragalus with the active ingredient of TMP and astragaloside. The observation was made on the regulatory
role of rat bone marrow stem cells (BMSCs). A total of 65 SD rats were randomly divided into the normal control
group, positive transformed control group, kidney—tonification compatibility group (including Group 1, Group 2, Group
3, Group 4, Group 5, Group 6, Group 7, Group 8, and Group 9), non—kidney tonification medicine control group (in-
cluding TMP group and astragaloside group). Intragastric administration of medication was given to the kidney—tonifi-
cation compatibility group and the non-kidney tonification medicine control group, once a day for 3 consecutive
days. Intragastric administration of equal amount of normal saline was given to the normal control group and the posi-
tive transformed control group. On the third day of intragastric administration, rats in each group were sacrificed.
Serum containing medication was used in the culture of BMSCs for 6, 12, or 18 days. ELISA method was used to
quantitatively detect the expression activity and content of BMP2 on the 6, 12", or 18" day, in order to evaluate the
degree of bone cell differentiation degree. Real-time quantitative PCR method was used for detection of expression of
Bmp2, Smadl, Smad4 mRNA in serum containing medication in the culture of BMSCs on the 18th day. The results
showed that the kidney—tonification compatibility can improve the expression activity and content of BMP2 culture in
vitro, with the peak on the 12" day. The kidney —tonification compatibility groups can upregulate expressions of
Bmp2, Smadl, Smad4 mRNA. It was concluded that the active ingredient compatibility of kidney —tonification
medicine can promote BMSCs. Its mechanism may be related to the upregulation of expression of Bmp2, Smadl,
Smad4 mRNA, and the activity and content of Bmp2.

Keywords: Kidney —tonification medicine, bone marrow stem cells, osteoblast, bone morphogenetic protein 2,
Smadl, Smad4
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