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ABSTRACT Objective: Postmenopausal osteoporosis is a kind of metabolic bone disease occurred in middle-aged women. Ovariec-
tomized rat model is a classic animal model to simulate postmenopausal osteoporosis. The dynamic change of trabecular bone microar-
chitecture in the ovariectomized (OVX) osteoporosis rats is investigated in this paper. This provides a theoretical basis for the clinical ap-
plication of ovariectomized rat model. Methods: Ninety 3-month-old Spraque-Dawley female rats were used. Forty rats underwent ova-
riectomy, and forty received sham surgery. Ten animals without any surgery were sacrificed at week 0 to serve as the baseline group.
Eight to ten animals in both OVX and sham group, respectively, were euthanized at week 3, 6, 12 and 24 post-surgery. The femur mi-
croarchitecture was detected by micro-CT in vitro and a three- dimensional model was rebuilt. The osseous tissue, which was around 1
mm from the distal femur, was selected as the region of interest with 2.0 mm in length, 3.5 mm in width and 0.9 mm in thickness and this
region was analyzed with bone morphometry. Results: From third week post surgery until twenty-forth week post surgery, Micro-CT re-
vealed the number of trabecular bone (Tb.N), the fraction of bone tissues (BV/TV), as well as the volume bone mineral density (vBMD)
in distal femur of OVX group were significantly lower than that in the baseline group. Whereas the separation of trabecular bone (Tb.Sp)
and the bone structure index (SMI) were significantly higher than that in the baseline group. There were no significant changes in all mi-
crostructure parameters of the sham group. The vBMD, BV/TV and Tb.N in distal femur of OVX group were significantly lower than that
in the sham group with the same age, while the Tb.Sp was significantly higher than that in the sham group. From the sixth weeks until 24
weeks, the SMI of OVX group increased significantly. There was no difference in the thickness of trabecular bone (Tb.Th) during four
chosen periods. Conclusion: The femur trabecular bone microarchitecture changed significantly from 3 weeks after OVX in 3-month fe-
male rats. The 3-month-old rats ovariectomized after 3 weeks could receive the drug intervention to screening anti-osteoporosis drugs.
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Fig.1 Dynamic change of the body weight in ovariectomized rats
i SERME LR, *P<0.05,*¥P<0.01; 55 B #48F RE b4, #P<0.05, ##P<0.01,
Note: Compared with the base group, *P<<0.05, **P<0.01; Compared with the sham group with the same age, #P<<0.05, ##P<0.01.
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Table 1 Comparison of the femur structural parameters

Groups vBMD/mg-cc BV/TV/% Tb.N/mm" Tb.Sp/pm Tb.Th/pm SMI

0 base 551.73% 20.52 46.94+ 4.29 6.99+ 0.44 69.07+ 10.71 74.45+ 3.53 1.42+ 0.33

3 Sham 532.74% 73.22 43.26+ 13.54 6.54+ 0.80 92.37+ 3533 82.48+ 18.28 1.33% 0.81
OVX  385.60+ 48.41**%  20.68+ 7.37**" 3.45+ 0.72%%% 25503+ 62.38** 65.26% 10.69 223+ 0.31%*

6 Sham 552.00+ 37.59 46.76x 7.76 6.19+ 0.18 81.33+ 20.54 87.19+ 9.89 1.34% 0.26
OVX  337.96% 52.70%*% 1475+ 4.98**# 2.57+ 0.72%*% 38321+ 39.79%*# 63.40% 3.71 247 0.22%*H

12 Sham 542.60+ 55.90 45.10+ 10.76 6.20% 0.57 81.06+ 25.57 81.12+ 15.72 1.60% 0.33
OVX  315.23% 20.63*%*#  12.06% 2.08**# 1.93+ 0.21%*%  452.87+ 57.10%*# 69.41+ 4.80 2.52% 0.21%*#

24 Sham 529.00+ 87.20 42.34+ 15.68 6.12+ 0.73 95.62% 57.96 76.29+ 13.80 1.79+ 0.29
OVX  287.20% 34.72%*#% 979+ 2.08*** 1.50% 0.26%*# 557.92+ 44.84**# 72.34+ 4.57 2.52+ 0.18**#

i 5 ER AR, *P<0.05,**P<0.01; 5 E B8R F RELE:, #P<0.05,##P<0.01,
Note: Compared with the base group, ¥*P<<0.05, **P<0.01; Compared with the sham group with the same age, #P<<0.05, ##P<0.01.
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Fig.2 two-dimensional structure of the distal femur
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Note: Randomly selected 3 Rats in each group. The yellow rectangle is the area of interest (ROI).
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Fig.3 Three-dimensional structure of cancellous bone of the distal femur in the region of interest
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