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Effects of Astragalus polysaccharides on adipogenic
differentiation of bone marrow mesenchymal stem cells in
low oxygen environment
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1 Basic Medical College, Gansu University of Chinese Medicine, Lanzhou 730000, Gansu, China
2 Provincial-level Key Laboratory for Molecular Medicine of Major Diseases and the Prevention and Treatment with TCM Research in
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Abstract: To study the effect of Astragalus polysaccharide (APS) on adipogenic differentiation of bone marrow
mesenchymal stem cells (BMSCs) cultured in hypoxic environment. The optimal APS concentration, which could promote
the proliferation of BMSCs, was screened by methyl thiazolyl tetrazolium method. The concentration was used to
intervene in BMSCs-induced by adipogenic differentiation fluid growing in different oxygen concentrations (3%, 6%,
10% and 20%). The formation of lipid droplets in the BMSCs-intervened was observed by oil red O staining under the
optical microscope. The mRNA and protein levels of the lipid relating genes peroxisome proliferator activated receptor
gamma 2 (PPAR-y,) and lipoprotein lipase (LPL) were detected by Real-time PCR and Western blotting, respectively. The
results showed that, comparing with the control group, 40 pg/mL APS could significantly promote the proliferation of
BMSCs under low oxygen concentration. A large amount of lipid droplets existed in BMSCs growing in the adipogenic
inducing fluid containing 40 pg/mL APS and the hypoxic environment, and the protein and mRNA levels of PPAR-y, and
LPL also raised. It was worth noting that the phenomenon was more significant in 10% oxygen concentration, and the
difference was statistically significant (P<0.05). 40 pg/mL APS had effect on promoting the proliferation and adipogenic
differentiation of BMSCs cultured in hypoxic environment, and the effect was related to the concentration of oxygen of
BMSCs-cultured.

Keywords: bone mesenchymal stem cells, low oxygen environment, Astragalus polysaccharides, adipogenic differentiation
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2 )5, HIRIAS 0.5%H MTT 5841537 3k
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Table 1 Primer sequences
Gene
Primer sequence (5'-3")
name

p-actin  Forward AGGGAAATCGTGCGTGACAT
p-actin  Reverse GGAAAAGAGCCTCAGGGCAT
PPAR-y, Forward ATAAGGGACGCGAGGAGGTCA
PPAR-y, Reverse AGGGGTGTGGATTTGGTTGTG
LPL Forward TCAGAAGACATCAGGCAGGAGA
LPL Reverse AAAGGCCAGGTGTTTCAACCG
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blotting ECL k2% ki & (Bio-Rad) #4174
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Fig. 1 Proliferation curve of BMSCs-intervened by Astragalus polysaccharide under hypoxic environment. A-D
represent 3%, 6%, 10% and 20% oxygen concentration, respectively.
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Fig. 2 Analysis of formation of lipid droplets in the BMSCs by oil red O staining. (A) Control group. (B)
Astragalus polysaccharide group. (C) Induced group. (D) Inducing agent+Astragalus polysaccharide group. 1-4
represent 3%, 6%, 10% and 20% oxygen concentration, respectively.
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Fig. 3 Analysis of the levels of PPAR-y, (A) and LPL (B) mRNA by gPCR.
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Fig. 4 Analysis of the levels of PPAR-y, (A) and LPL (B) adipogenic protein by Western blotting.
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I HA 0% 4 BMSCs E A SR &L g
15 G 107 4N ML T RE L R VR . PPAR-y £
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