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Abstract 

BACKGROUND: Single scaffold materials have some shortcomings to some extent or in different ranges. 

Therefore, new composite materials are developed in recent year, which are compounded by two or more 

materials with complementary characteristics in a certain manner or ratio.  

OBJECTIVE: To investigate the histocompatibility and osteogenic induction of geneX artificial bone combined 

with bone marrow mesenchymal stem cells and transforming growth factor beta 2 (TGF-β2).  

METHODS: Injectable geneX was co-cultured with bone marrow mesenchymal stem cells for 5 days, and under 

the electron microscope, the histocompatibility of the artificial bone was observed. Passage 3 rabbit bone marrow 

mesenchymal stem cells were divided into three groups: simple cell group cultured with osteogenic medium, cell 

scaffold group cultured with geneX+osteogenic medium, combined group cultured with geneX+TGF-β2+ 

osteogenic medium. After 7, 14, 21 days, cell morphology, alkaline phosphatase activity detection, MTT detection, 

methyl thymol blue detection and alizarin red staining were performed. 

RESULTS AND CONCLUSION: After osteogenic induction, bone marrow mesenchymal stem cells were 

fibroblast-like cells and adhered to the surface of geneX bone with strong secretion of extracellular matrix. Cell 

proliferation and osteogenic activity in the combined group were stronger than those in the simple cell and cell 

scaffold groups (P < 0.05). The alkaline phosphatase activity was also higher in the combined group than the 

other two groups. These findings indicate that the geneX/bone marrow mesenchymal stem cells/TGF-β2 

composite has good histocompatibility and pro-osteogenic differentiation ability. 
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Figure 1  Scanning electron microscope observation of geneX 

artificial bone before and after co-culture with bone marrow 

mesenchymal stem cells (×100) 
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Table 1  Absorbance values of bone marrow mesenchymal stem 

cells at different time  

�� 7 d 14 d 21 d 

����� 0.720 8±0.001 3 0.762 2±0.001 5 0.799 0±0.006 1 

����� 0.734 5±0.004 0  0.790 2±0.002 1 0.830 4±0.006 9  

	
� 0.776 5±0.007 0  0.823 9±0.009 5   0.903 3±0.009 8  
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Table 2  Alkaline phosphatase activity in bone marrow 

mesenchymal stem cells at different time  

�� 7 d 14 d 21 d 

����� 0.523 7±0.003 3  0.807 4±0.018 1 0.867 4±0.006 2 

����� 0.535 3±0.002 6  0.856 3±0.007 5 0.937 1±0.006 0 

	
� 0.549 2±0.006 0  0.884 7±0.010 3 1.221 3±0.051 3  
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Table 3  Quantitative determination of calcium using methyl thymol 

blue detection after osteogenic induction of bone marrow 

mesenchymal stem cells   

�� 7 d 14 d 21 d 

����� 2.607±0.081  2.708±0.029  2.804±0.007  

����� 2.729±0.035  2.843±0.010  2.993±0.028 

	
� 2.835±0.060 3.075±0.103  3.651±0.123 
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