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Effect of ovariectomy combined with hormone injection on bone mineral density and microstructure
in sheep lumbar vertebrae LIU Da, ZHANG Yi, PAN Xianming, et al. Department of Orthopedics,
General Hospital of Chengdu Military Region, Chengdu 610083, China
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Abstract: Objective To evaluate the effect of ovariectomy combined with hormone injection on bone
mineral density ( BMD ) and microstructure in sheep lumbar vertebrae. Methods Ten healthy adult sheep
were divided into sham group ( n =5 ) and experiment group ( n =5 ) randomly. Both ovaries were exposed
without any treatment in sham group. In experiment group, bilateral ovariectomy ( OVX ) was performed.
One month after OVX, sheep were injected intramuscularly with methylprednisolone ( 0. 45 mg/kg+d ), and
the whole treatment lasted for 10 months. BMD of all sheep lumbar vertebrae was examined before surgery
and 1 year after surgery. One year after surgery, all sheep were killed and all lumbar vertebrae samples were
collected. Three dimensional reconstruction of microstructure was performed and spatial parameters were
examined using micro-CT technique. The pathological changes of sheep lumbar vertebrae were evaluated
through histological observation. Results There was no significant difference of mean BMD between two

groups before surgery ( P >0.05 ), and there was no significant difference of mean BMD between before and
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after surgery in sham group ( P >0.05 ). There was significant decrease of mean BMD in experiment group
before and one year after surgery ( P <0.05 ). The BMD decreased from 1. 13 +0. 13 g/cm’ before surgery
100.83 £0.11 g/cm’ one year after surgery, with 26.5% decrease. Furthermore, the mean BMD in
experiment group was significantly lower than that in sham group one year after surgery ( P <0. 05 ). Tissue
mineral density ( TMD ), bone volume fraction ( BVF ), trabecular thickness ( Th. Th ), and trabecular
number ( Th. N) in experiment group were significant lower than those in sham group ( P <0.05 ). Bone
surface/bone volume ( BS/BV ) and trabecular spacing ( Th. Sp ) in experiment group were significant higher
than those in sham group ( P <0.05 ). Three dimensional reconstruction and histological observation showed
that, compared to sham group, fewer amount of bone trabeculae arranged sparsely with many breakage of
trabecular bone, lacking of normal structure of cavitas medullaris in experiment group. One year after
surgery, the microstructure of bone tissue in experiment group was markedly worse than that in sham group.
Conclusion  The method of ovariectomy combined with methylprednisolone injection can significantly
decrease BMD in sheep lumbar vertebrae, significantly destroy microstructure of sheep lumbar vertebrae, and

markedly reduce bone condition of sheep lumbar vertebrae. This method can be used to establish osteoporotic
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animal spinal model.
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