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Effect of risedronate sodium on osteoporotic atypical fracture healing in rats

HE Lijiang", KE Chenghui’, DAI Zhangsheng, CAI Siging, ZHUANG Xueyu, WU Wenhua*

Department of Orthopaedics, Second Affiliated Hospital of Fujian Medical University, Quanzhou 362000, China
# . Co-first author

* Corresponding author: WU Wenhua, Email; 550566805@ qq.com

Abstract; Objective To investigate the effect of risedronate on the healing of atypical osteoporotic fracture in rats. Methods
In this study, 60 healthy female SD rats of 6 months old were randomly divided into three groups (20 in each group) including
normal control group (group A), ovariectomized model + femoral shaft fracture model + risedronate sodium gavage treatment group
(group B) and ovariectomized model + femoral shaft fracture model + saline gavage group ( group C). Femoral bone density
(BMD) , bone mineral content (BMC) , imaging and microstructural changes in bone tissue were observed dynamically at 3 and 6
weeks after fracture model modeling. Results (D According to the result of X-ray examination, in group B, at 3 and 6 weeks the
callus was formed at the fracture site, and the local bone density kept on increasing. The fracture healing accelerated in the first 3
weeks, but delayed healing occurred in the last 3 weeks. At the same time, comparing the fracture site of the B and C groups, in the
first 3 weeks, the bone continuity of the fracture site in the B group was better than that in the A and C groups. However, at the 6th

week the bone continuity of the fracture site in the B group was worse, and delayed fracture healing occurred locally in the fracture
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site compared with the A and C groups. @ Comparing the result of pathological sections of rats at the same period, rats in group B
had more chondrocytes proliferating than those in the A and C groups in the first 3 weeks; the trabecular bone was denser, the
trabecular bones were better connected to each other, the thickness of the cortical bone was larger, and the fracture healing was
better. However, in the last 3 weeks, compared with rats in the A and C groups, rats in the B group had less cartilage cells, sparse
trabeculae, poor connectivity between trabecular bone and no obvious changes in cortical bone thickness, and had delayed fracture
healing at the fracture site. For before and after comparison of the same period, the rats in group B showed obviously accelerated
healing of local fractures in the first 3 weeks, but significantly delayed healing in the last 3 weeks; 3 For the between and within
group comparison of BMD and BMC, the result were statistically significant, indicating that in the first 3 weeks risedronate sodium
could significantly increase BMD and decrease BMC in the fracture site, and significantly increase the rate of BMD increase at the
fracture site and slow down the BMC reduction rate, but in the last 3 weeks delayed fracture healing occurred. Conclusion It is

recommended to use risedronate at the early stage of healing in patients with osteoporotic atypical fractures. It is not recommended to

use risedronate in the middle and late stages.
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Fig.2 X-ray images of fracture sites at 3 weeks in each group ( photographing parameters 41 kV, 2. 80 mAs)
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Fig.3 X-ray images of fracture sites at 6 weeks in each group ( photographing parameters 41 kV, 2. 80 mAs)
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Fig.4 Pathological tissue of the fracture sites at 3 weeks in each group (low magnification; 40 % 10; HE staining)
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Fig.5 Pathological tissue of the fracture sites at 6 weeks in each group (low magnification: 40 % 10; HE staining)
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Table 1 Comparison of BMD values between and within groups before and after osteoporotic fractures modeling(n=10, g/cm”, %+s)
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Table 2 Comparison of BMC values between and within groups before and after osteoporotic fractures modeling(n=10, g/cm’,&%s)
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