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Adipose tissue-derived stem cells (ASC) have 

multilineage differentiation capacity. 

Therefore, ASC may have the potential to be 

used for various clinical applications, 

including bone, cartilage, and cardiac tissue 

regeneration. Recent studies revealed a cell 

population within freshly isolated ASC 

showing a distinct expression of CD34, a well-

known marker of hematopoietic stem cells. 

These cells are able to perform osteogenic and 

adipogenic differentiation after specific 

stimulation. 

An important step during regeneration of 

tissues is the vascular supply. It is induced by 

pro-angiogenic factors (e.g. vascular 

endothelial growth factor/VEGF) released by 

tissues requiring blood vessels. 

Since ASC are an interesting cell type for 

tissue engineering applications and since the 

characteristics of ASC-subpopulations are 

rather unidentified, we have compared CD34-

negative and CD34-positive human ASC 

regarding their capacity of adipogenic and 

osteogenic differentiation. Furthermore, the 

release of VEGF was analyzed in both 

adipogenic and osteogenic differentiation. 

 

 

 

In principle, both ASC-subpopulations 

performed adipogenic and osteogenic 

differentiation (quantified by oil red O and 

alkaline phosphatase staining). Significant 

variations in the differentia-tion degrees were 

not detectable. Interestingly, adipogenic 

stimulation did not lead to significant 

deviations in VEGF release (assayed by 

ELISA) whereas osteogenic stimulation 

induced a sig-nificant downregulation of 

VEGF release in both ASC-subpopulations by 

ca. 50%. 

Since blood vessel formation is crucial in 

tissue development and repair, the role of 

VEGF downregulation during osteogenic 

differentiation in vitro remains unclear. One 

explanation could be an intricate regulatory 

control of VEGF release during the different 

phases of osteogenic differentiation. Thus, 

knowledge about the regulation of 

angiogenesis-inducing factors in ASC-

subpopula-tions and osteogenic differentiation 

of stem cells in general remains fragmentary 

and needs further investigation. 
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