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Abstract: Objective To investigate the effect of local injection of simvastatin in the caudal vertebra on
stimulating bone augmentation in osteoporotic rats, and to explore the treatment of local medication in
osteoporotic vertebrae, strengthening of key point, and the prevention of fragility fractures. Methods
Thirty-six 3 — month-old female SD rats were ovariectomized ( OVX ) and fed with low-calcium-diet for 3
months, in order to acquire the model of osteoporotic rats. All the rats were randomly divided into 3 groups,
with 12 rats in each group. Blank vector, 1 mg, and 2 mg simvastatin was once injected into the caudal
vertebrae 5 =7 ( C; — C, ) of experimental rats. Half of the rats ( n =6 ) in each group were randomly
sacrificed on the 12 or 24 days after injection. The samples were collected for histomorphormetry and bone
mechanical analysis using micro-CT and biomechanical method. Results On the 12 days after the injection
of simvastatin, bone microstructural parameters including cortical wall thickness ( CWT ), bone trabecular
density, and the connection rate in simvastatin group were superior to those in control group, and the
mechanical property of vertebrae was better than that in control group. The effect on the 24 days after
injection still remained obvious. Conclusion  Single injection of small dose of simvastatin ( 1 mg or 2 mg )
in the caudal vertebrae in osteoporotic rats can rapidly and effectively promote the formation of bone cortex
and the reconstruction of bone trabecula. It also can ameliorate the bone microstructure and improve bone
strength. It may be a new choice for the treatment of local strengthening and the prevention of vertebral
osteoporotic fractures.
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