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Introduction
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Absorbable bio-glass injection in osteoporosis mice: a support for the osteoporotic
vertebral body and mechanism of osteogenic induction

Bian Jing', Gong Tai-fang', Chen Wen', Zheng Hong-mei? ('First Orthopedics Ward, ?Department of
General Surgery, Taihe Hospital of Shiyan (Affiliated Hospital of Hubei Medical University), Shiyan 44200,
Hubei Province, China)

Abstract

BACKGROUND: Absorbable bio-glass injection composed by bio-glass and calcium phosphate bone
cement can be tightly combined with bone tissue by a strong chemical bond to improve the stability of the
bone-implant interface.

OBJECTIVE: To investigate the effect of absorbable bio-glass injection to support the vertebral body of
osteoporosis mice and its mechanism of osteogenic induction.

METHODS: Osteoporosis models were prepared in 30 female Sprague-Dawley rats undergoing bilateral
ovariectomy. After modeling, model rats were randomly divided into three groups, and given
polymethylmethacrylate, injectable calcium phosphate bone cement and absorbable bio-glass injection
into Ls.5 vertebral bone defects, respectively. Ls.s segments were removed at 12 weeks after implantation
to detect the biomechanical and degradation properties, levels of calcium and phosphate, alkaline
phosphatase activity, bone mineral density, levels of bone morphogenetic protein 2 and transforming
growth factor 3, as well as histological observation.

RESULTS AND CONCLUSION: In the absorbable bio-glass injection group, the degradation properties,
compressive strength, surface hydroxyapatite deposition amount and bone mineral density were
significantly higher than those in the other two groups(P < 0.05); trabecular bone relative volume,
thickness and number were significant higher than those in the other two groups (P < 0.05); serum levels
of calcium, alkaline phosphatase, bone morphogenetic protein 2 and transforming growth factor 8 were
significantly higher than those in the other two groups(P < 0.05); but the level of serum phosphate was
lower than that in the other two groups(P < 0.05). These results show that the absorbable bio-glass
injection can enhance the support for the osteoporotic vertebral body and induce osteogenesis, probably
by increasing bone morphogenetic protein 2 and transforming growth factor f3 levels.

Subject headings: Osteoporosis; Methylmethacrylates; Calcium Phosphates; Tissue Engineering
Funding: the Young Talent Project of Hubei Provincial Health Department, No. WJ2015Q040
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B 1 HEsRNREE R R RER AR 2 (x400)
Figure 1 Amount of hydroxyapatite deposition of all groups
under scanning electron microscope (x400)
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Figure 2 Observations of relative volume, thickness and number
of bone trabeculae in each group (van Giemsa staining, x400)
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