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A comparative study on the effects of Zoledronic acid and strontium ranelate on femoral

metaphyseal defect repairing in ovariectomized rats
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Abstract; Objective To investigate the effect of two anti-osteoporosis drug, zoledronic acid and strontium ranelate in bone
defects repairing in osteoporotic rats. Methods 40 SPF-grade healthy female SD rats were used to establish ovariectomized
(OVX, n=35) and sham operation models (Sham, n=5). Three months after the surgery, 5 rats randomly selected from OVX
group and the 5 rats of the sham operation group were sacrificed, and BMD was measured to confirm the establishment osteoporosis
model. In the remaining rats in the OVX group, bilateral femoral metaphyseal bone defect model with a diameter of 3mm were
established. These rats were randomized into three groups, Zoledronic acid treatment group (n =10) (ZA group, 1.5 mg/w),
Strontium Ranelate treatment group (n =10) (SR group, 625mg/kg weekly 5 times) and Control group (n =10) (received an
equal volume of Physiological saline). Micro-CT and histopathological assessments were performed at 6 and 12 weeks after
operation. Results Osteogenic effect at 6 and 12 weeks: in both ZA and SR groups, HE staining in the defect area was observed
with a large number of long spindle shaped bone cells and a large number of trabecular bone. But at 12 weeks, Micro-CT showed
that the effect of bone microstructure repairing of the ZA group was significantly better than that of the SR group, and the density of
new bone was higher in the ZA group compared with that of the SR group. The Control group’s HE staining showed that there was
less bone formation, and trabecular bone was thin and in disorder. Micro-CT assessment showed that the bone structure repair was
poor and the density of newly formed bone is not ideal in the control group. Conclusion Zoledronic acid was more effective than
strontium ranelate in bone defect repairing in osteoporotic rats.
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