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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 L

3-5

 vertebral bone defects, respectively. L

3-5

 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 β, 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 β 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 β levels. 

Subject headings: Osteoporosis; Methylmethacrylates; Calcium Phosphates; Tissue Engineering 
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Figure 1  Amount of hydroxyapatite deposition of all groups 

under scanning electron microscope (×400) 
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Figure 2  Observations of relative volume, thickness and number 

of bone trabeculae in each group (van Giemsa staining, ×400) 
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� 1  �������	
����
               (x

_

±s)

Table 1  Comparisons of compression strength and weight 

loss among groups 

�� ����(MPa) ��	(%) 


��
����� 26.8±5.3 7.4±1.3 

������� 34.4±5.5 9.2±1.6 

����������� 43.5±5.7 15.6±1.9 

F 4.326 4.758 

P 0.039 0.036 

� 2  �����������������
       (x

_

±s)

Table 2  Comparisons of relative volume, thickness and 

number of bone trabeculae among groups 

��  !�"(%) #�(µm) $%(mm) 


��
����� 9.7±1.3 25.4±3.5 4.2±0.6 

������� 11.2±1.5 27.8±3.6 4.5±0.7 

����������� 15.3±1.7 32.6±3.8 5.1±0.9 

F 4.325 4.623 5.102 

P 0.037 0.034 0.028 

� 3  �������������
                                                                         (x

_

±s)

Table 3  Comparisons of serum indexes and bone mineral density among groups 

�� Ca(mmol/L) P(mmol/L) &'��((U/L) �)*+�,-2(ng/L) ./�012 β(µg/L) �3�(mg/cm

2

) 


��
����� 3.1±0.5 4.8±1.2 157.8±43.6 43.5±10.2 84.7±23.4 115.7±23.6 

������� 3.4±0.6 4.5±1.3 196.4±42.7 51.3±12.6 92.8±32.5 134.2±25.4 

����������� 3.7±0.5 3.9±1.1 231.5±53.2 72.6±18.7 123.5±45.7 156.5±29.7 

F 4.957 4.638 4.524 5.217 5.632 5.302 

P 0.029 0.032 0.034 0.027 0.024 0.026 

 

A 

B 

C 

A 

B 
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