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Abstract 

BACKGROUND: Borosilicate cannot only be mineralized to form hydroxy carbonate apatite layer, but also have 

strong chemical reactivity to promote bone cell regeneration.  

OBJECTIVE: To investigate the effect of the borosilicate bioglass on the growth behavior of rabbit osteoblasts 

through in vitro culture experiment.  

METHODS: The initial and secondary extracts of borosilicate bioglass were prepared according to the 

requirement of ISO10993-12: 2007. The bone marrow mesenchymal stem cells of rabbits were isolated and 

cultured. The second generation bone marrow mesenchymal stem cells were induced to differentiate into 

osteoblasts. The osteoblasts of the 5

th

�15

th

 generations were obtained and cultured with the initial and secondary 

extracts of borosilicate bioglass and α-MEM medium, respectively. The effects of borosilicate bioglass on the 

osteoblasts proliferation, protein synthesis, alkaline phosphatase activity, cell apoptosis, and cell migration in 

horizontal and vertical direction were observed.  

RESULTS AND CONCLUSION: The osteoblasts proliferation in the initial extract and secondary extract groups 

was better than that in the α-MEM medium group (P < 0.05). The osteoblasts proliferation in the initial extract 

group was better than that in the secondary extract group (P < 0.05). The total protein content of osteoblasts in 

the initial extract group was higher than that in the secondary extract and α-MEM medium group (P < 0.05). There 

were no significant differences in the alkaline phosphatase activity, apoptosis rate, horizontal migration distance 

of osteoblast and transmembrane cell number in Transwell between these three groups. These results 

demonstrate that borosilicate bioglass has good biocompatibility and has a certain benign regulatory role in 
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osteoblast proliferation. 
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