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Abstract

BACKGROUND: It is unclear what is the optimal concentration of Bushen Huoxue Recipe to promote the proliferation and differentiation of
bone marrow mesenchymal stem cells.

OBJECTIVE: To investigate the optimal concentration and induction time of Bushen Huoxue Recipe extract to induce the proliferation and
differentiation of bone marrow mesenchymal stem cells.

METHODS: Bone marrow mesenchymal stem cells of Sprague-Dawley rats were isolated and purified by adherent screening culture. Then,
the bone marrow mesenchymal stem cells of 3" generation were cultured with the extracts of Bushen Huoxue Recipe at different
concentration (0, 10, 20, 40, 100, 120, 150, 200, 300, 400, 500 and 600 mg/L). The induction time was 1, 3, 5 and 7 days, respectively. The
growth of bone marrow mesenchymal stem cells induced by Bushen Huoxue Recipe extracts was observed by fluorescent inverted
microscope. The toxicity of different concentration solutions to bone marrow mesenchymal stem cells was detected by cell counting kit-8 for
screening the optimal drug concentration and induction time.

RESULTS AND CONCLUSION: Compared with the 0 mg/L group, 100, 120 and 150 mg/L extracts from Bushen Huoxue Recipe significantly
promoted the proliferation of bone marrow mesenchymal stem cells at the 5" and 7" days (P < 0.05). The 150 mg/L Bushen Huoxue Recipe
extract showed the strongest proliferative effect (P < 0.01), while the proliferation rate decreased significantly, when the mass concentration of
Bushen Huoxue Recipe extract was 150-200 mg/L. With the extension of the induction time, the proliferation of bone marrow mesenchymal

stem cells showed no obvious changes after intervention with Bushen Huoxue Recipe at a concentration of more than 200 mgl/L.
Subject headings: Bone Marrow; Mesenchymal Stem Cells; Drugs, Chinese Herbal; Cell Proliferation; Tissue Engineering
Funding: the National Natural Science Foundation of China, No. 81460676 (to WR); the 55"-Batch National Post-Doctoral Fund of China (to
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Table 1 Effects of Bushen Huoxue Recipe extracts with different
mass concentrations on the proliferation of bone marrow

mesenchymal stem cells

ANEIEIL R 1d 3d 5d 7d

TR

0 mg/L 1.00£0.35 0.80+0.32  1.00:0.34  2.72+0.90°
10 mg/L 1.32#1.07 0.86+0.05  0.35:0.21  2.92+0.30
20 mg/L 1.52+0.67 0.89+0.06  0.69+0.17° 3.23+0.23°
40 mg/L 2.23+0.91*° 1.23+0.10* 1.05+0.41 5.54+0.87
100 mg/L 2.31#0.97*° 1.07+0.42  2.13+0.22° 9.85+2.75™
120 mg/L 1.97+0.78  1.35+0.41° 2.11+1.21° 10.73+1.71™
150 mg/L 2.84+0.35" 1.96+0.29" 2.53+1.20° 12.89+0.21™
200 mg/L 1514042  1.03+0.04° 1.70+0.14° 3.830.14°
300 mg/L 0.97#0.42 1.05£0.01  0.9740.15 1.97+0.11°
400 mg/L 1.42+0.98 1.14+0.01  1.27+0.04  1.430.17
500 mg/L 1.53+0.52 1.3620.04  1.47+0.10 1.08+0.19
600 mg/L 1.22+0.04 1.55+0.03  1.40+0.22 1.03+0.06
F{H 36.254

Pl <0.001

FE: OEMFIE T, 53840 mg/L)kilt, °P<0.05, °P<0.01; @7
AFWREE R, 555 1 KA, P <0.05, P <0.01; @K MESH LEN
7 X (F=361.254, P < 0.001), i [) Flk B 47 628 H AT (F=16.568, P < 0.001).
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Figure 1 Morphological changes of rat bone marrow mesenchymal stem cells
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Figure 2 Flow cytometry detection of surface antigens of bone marrow mesenchymal stem cells from Sprague-Dawley rats
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Figure 3 Morphological changes of bone marrow mesenchymal stem cells after intervention of Bushen Huoxue Recipe extract (x50)
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Figure 4 Relationship of the absorbance of bone marrow
mesenchymal stem cells to mass concentration and intervention
time of Bushen Huoxue Recipe
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