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Abstract 

BACKGROUND: Studies have found that adipose-derived stem cells (ADSCs)/collagen complexes can promote the 

ADSCs differentiation and maturation into mature adipocytes and promote angiogenesis. 

OBJECTIVE: To explore the biological properties of the ADSCs/collagen sponge composite material and to detect its 

effect on angiogenesis.  

METHODS: (1) ADSCs were cultured on collagen sponge (experimental group) or cultured alone (control group). After 

24 hours of culture, cell adhesive rate of ADSCs was determined with flow cytometry. After 2, 4, 6 days of culture, cell 

proliferation and level of vascular endothelial growth factor (VEGF) in the culture medium were detected. (2) Chick 

embryo chorioallantoic membranes were exposed and incubated for 7 days and then divided into four groups: 0.2 mL of 

sterile PBS was added in the blank group, 0.2 mL of 2×10

�
/L passage 3 ADSCs suspension was added in the ADSCs 

group, collagen sponge was added in the collagen sponge group, and collagen sponge with 0.2 mL of 2×10

�
/L passage 3 

ADSCs suspension was added in the composite group. After 7 days of incubation, the microvessel count around the 

chorioallantoic membrane was measured.  

RESULTS AND CONCLUSION: (1) The cell adhesive rate of ADSCs to collagen sponge reached to (93.04±0.67)%. (2) 

The absorbance value (at 6 days of culture) and level of VEGF (at 4 and 6 days of culture) in the experimental group 

were significantly higher than those in the control group (P < 0.01 or P < 0.05). (3) Compared with the blank group, the 

number of microvessels was significantly higher in the ADSCs, collagen sponge and composite groups (P < 0.05). 

Moreover, higher amount of microvessels were found in the composite group than the ADSCs and collagen sponge 

groups (P < 0.05). To conclude, ADSCs can adhere well to the collagen sponge with good biocompatibility and their 

combined use can improve angiogenesis further by enhancing cell proliferation and VEGF secretion of ADSCs. 

Subject headings: Collagen; Stem Cells; Tissue Engineering 
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Table 1  Cell proliferation of human adipose-derived stem cells in 

experimental and control groups      

�� 2 d 4 d 6 d 

��� 0.70±0.39 0.72±0.34 0.77±0.09 

��� 1.03±0.49 1.27±0.57 1.42±0.40 

P > 0.05 > 0.05 < 0.01 
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Table 2  Secretion of vascular endothelial growth factor from 

human adipose-derived stem cells in the experimental and control 

groups       

�� 2 d 4 d 6 d 

��� 44.30±2.41 48.05±1.25 50.25±1.70 

��� 47.04±0.36 52.99±1.08 58.94±1.27 

P 0.325 0.007 0.002 
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Figure 1  Surface marker expression of passage 3 human 

adipose-derived stem cells by flow cytometry 
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Figure 2  Multidirectional differentiation of passage 3 human 

adipose-derived stem cells (×400) 
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Figure 3  Angiogenesis in the chick embryo chorioallantoic membrane (×22.5) 
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