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ABSTRACT Objective: To investigate the dynamic changes of bone microarchitecture in the lumbar vertebrae of ovariectomized
osteoporostic rats. Methods: 90 healthy 3-months old female SD rats were randomly divided into the following three groups by body
weight: baseline (base), sham-operation (Sham), and ovariectomized (OVX) groups. Before the surgical operation and 3, 6, 12 or 24
weeks after operation, respectively, the trabecular bone microarchitecture of the fifth lumbar vertebrae was detected by micro-CT in vitro.
Results: At 3 weeks after operation, there were no significant differences in all detected parameters between the sham group and OVX
group. At 6 weeks after operation, only the thickness of trabecular bone (Tb.Th) in the OVX group was significantly decreased compared
with that of the sham group (P<0.05). From the 12th to 24th week after operation, the volume bone mineral density (vVBMD), the fraction
of bone tissues (BV/TV), the Tb.Th, and the number of trabecular bone (Tb.N) in the OVX group were significantly decreased compared
with those of the sham group (P<0.05) while the separation of trabecular bone (Tb.Sp) and the bone structure index (SMI) were
significantly increased (P<0.05). Conclusions: At 6 weeks after ovariectomy, the Tb.Th in the rat fifth lumbar trabeculae became thin. At
12 weeks after operation, the vBMD and the BV/TV was decreased and the Tb.N reduced.
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Fig. 1 Changes of body weight in the rats after operation
Note: a: P<<0.05, Compared with the baseline group; b: P<0.05,
Compared with the third week group; ¢: P<<0.05, Compared with the sixth
week group; d: P<<0.05, Compared with the twelfth week group; e: P<
0.05, Compared with the sham group.
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Fig. 2 Comparison of the Micro-CT results in the fifth lumber vertebra of the rats after operation
Note: A: the volume bone mineral density; B: the fraction of bone tissues; C: the number of trabecular bone; D: the separation of trabecular bone;

E: the thickness of trabecular bone; F: the bone structure index. a: P<<0.05, Compared with the baseline group; b: P<<0.05, Compared with the Sham group.
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Fig. 3 The scanning pictures of micro-CT in the fifth lumber vertebra of rats in each group

Note: One picture was chosen randomly from each group. The yellow rectangular box was interested area.
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Fig. 4 Changes of the three dimensional reconstruction in fifth lumber vertebra of rats after operation

Note: One picture was chosen randomly from each group.
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