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Influence of apelin on survival and vascularization potential of bone marrow 

mesenchymal stem cells under hypoxic and ischemic conditions   
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Zheng Shao-xin, Wu Hao, Wang Tong (Department of Emergency, Sun Yat-sen Memorial Hospital, Sun Yat-sen 

University, Guangzhou 510120, Guangdong Province, China) 

 

Abstract 

BACKGROUND: Our previous work demonstrated that bone marrow mesenchymal stem cells (BMSCs) transplantation 

could improve cardiac function in rats with myocardial infarction. However, the overall efficacy was not satisfactory. The 

implanted cells presented a low survival rate and newly formed vascular-like structures were sparse in the local infarct 

tissues.                   

OBJECTIVE: To observe the influence of putative receptor protein related to the angiotensin receptor AT1 endogenous 

ligand (apelin) on the survival and vascularization potential of BMSCs in hypoxic and ischemic conditions and to 

investigate relevant mechanisms. 

METHODS: The bone marrow mesenchymal stem cells were obtained and cultured in vitro with or without apelin-13 

(5 µmol/L) stimulation under hypoxic-ischemic condition (serum-free medium, 1% O

2

) for 24 hours, or cultured under 

normoxia (complete culture medium, 20% O

2

) as a negative control during the whole process. All the experimental 

groups were further co-cultured with human umbilical vein endothelial cells to promote vascular differentiation for another 

6 hours. Cell proliferation, apoptosis, and vascular density were assessed and the expression of vascular endothelial 

growth factor was detected using western blot assay thereafter. 

RESULTS AND CONCLUSION: Compared with the BMSCs group, BMSCs+apelin group presented more rapid cell 

growth, higher proliferation rate, and lower apoptosis percentage under normoxic and hypoxic conditions. In the 

BMSCs+apelin group, a larger number of vascular branches formed on matrigel under normoxic and hypoxic-ischemic 

conditions; and the expression of vascular endothelial growth factor was significantly enhanced. These findings suggest 

that apelin could effectively promote BMSCs survival and vascularization under hypoxic-ischemic conditions in vitro. It 

might function via upregulating the expression of vascular endothelial growth factor. 

Subject headings: Bone Marrow; Mesenchymal Stem Cells; Receptor, Angiotensin, Type 1; Ligands; Cell Proliferation; 

Apoptosis; Cardiovascular Physiological Processes; Tissue Engineering 
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Figure 1  Proliferation of bone marrow mesenchymal stem cells in different experimental groups 
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Figure 2  Apoptosis in bone marrow mesenchymal stem cells in different experimental groups 
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Figure 3  Vascularization potential of bone marrow mesenchymal stem cells in different experimental groups 
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Figure 4  Expression of vascular endothelial growth factor in different experimental groups 
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