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An experimental study of BMP-2/VEGF dual gene activated nanobone putty on improving the
strength of osteoporotic vertebrae
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Abstract; Objective To evaluate whether BMP-2/VEGF dual gene activated nanobone putty is an ideal filler for vertebroplasty
(PVP). Methods Firstly, we established and validated VEGF dual gene activated nanobone putty. Then, biomechanical analysis
was used to observe the maximum loading in centrum pedicle and collapsed vertebral body injected with the BMP-2/VEGF dual gene
activated nanobone putty. Finally, goat bilateral oophorectomy was used to established a model of osteoporosis and explore the
change in goat serum alkaline phosphatase and osteocalcin, microscopic three-dimensional structure, maximum loading and structure
of the trabecular bone before and after injecting the BMP-2/VEGF dual gene activated nanobone putty compared with the negative
controls. Results BMP-2/VEGF dual gene activated nanobone putty could increase the maximum loading and compression stress
of the vertebral body significantly (P =0.039, 0.010). The maximum loading and compression stress increased significantly in the
collapsed vertebral body after injecting the BMP-2/VEGF dual gene activated nanobone putty (P <0.001, P =0.030). In the goat
osteoporosis model, serum alkaline phosphatase and osteocalcin levels increased (P =0.018, P <0.001), and bone mineral density
and trabeculae number reduced. Injection of the BMP-2/VEGF gene activation double putty increased bone mineral density and
maximum loading (P = 0.0072), maximum compression stress ( P = 0.024 ) and lowered porosity. Conclusion The study
findings revealed that the BMP-2/VEGF dual gene activated nanobone putty is an ideal filler for vertebroplasty (PVP) and increases
vertebral bone density.
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