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CHANGE OF BONE MASS AND BIOMECHANICS INFLUENCED
BY EXERCISE IN OVARIECTOMIZED RATS

Liao Weiming Zhou Zhaoping Qu Guangyun Li Fobao Huang Yongliang Xu Dongliang Fu Ming

(1 Department of Orthopedic Surgery, First Affiliated Hospital of Sun Yat-sen University of Medical Sciences
Guangzhouw 510080 2 Department of Orthopedic Surgery, the University of Hong Kong)

Abstract Objective T o assess the influence of exercise on bone mineral density and biomechanics in ovarectomized rats. Methods Eight
groups were established: ©ONormal Control group; @O0steoporasis model (OVX); @Combined Exercise and Calcium (Ex+ Ca group); @Exer-
cise 1 group; ®Exercise-2 group; ©®Exercise Contwol Normal group (Ex-C); @ Immobilization group (1) ; ® Female Hormon group(H). BM D
(Bone Mineral Density) and parameters of biomechanics were measured and analy zed. Results BMD of Ex-C group was higher than that in non-
exercise Nomal Control group. BMD of the E+ Ca Group and that of Ex-Groups were significantly higher than that in OVX group. BM D in I-
group was obviously lower than in all other groups. The result of biomechanic tests showed that: (D N o significant difference was observed be-
tween all 4 groups related with exercise and Normal group in the biomechanic parameters. @ No significant difference was showed among all 4
groups related with exercise in all parameters. @ BM D in H-group was not statistically different from that of Nomal group. but biomechanic
test showed that Flexilility in H-group was worse than in Normal group. @ There was significant difference between Fgroup and all other
groups in each parameter. Concludsion: Exercise showed independent effects on keeping bone mass and improving biomechanic nature during the
growing stage and eaily or middle stage after ovarietomy.
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Table 1 Results of body weight diametes area and BMD of the groups ( x £=s)

Body Weight!’ .
G roup Diameter Area BM D?
0 week 13 weeks )
n==o6 (mm) (mm?) (g/ mm*)
()

@ Control 297420 34619 3.53+0.07 9.71%0. 46 0.28740.016
@ovX 295+17 441428 3.69£0.22 10. 70£1. 32 0.27540. 018
QEx+ Ca 305419 430+38 3.6740.15 10. 60+0. 86 0. 30610. 026
DEx1 305+19 450+46 3.61+0.15 10.24+0. 89 0. 30540. 026
®FEx2 306124 442437 3.63+0.21 10.34+1.21 0.29140. 021
O®Ex-C 302+16 379+17 3.58+0.26 10. 08 +1. 49 0.316%0. 015
@1 300427 420+32 3.6540.10 10. 45+0. 56 0.256+0. 011
®Horm 307424 328418 3.6440.23 10. 44+1.33 0.29140. 029

DDifference of body weight between 0 and 13 weeks in each group and between each and Group @ in 13 weeks were analyzed P<0. 05 in all
groups except Group ®. 2)BM D analysis (ANOVA); F=5.05, P<0.001. Comparison between twogmoups @ Q@O, D QOD,O ©@O,®
OOD®. @ ©®. P<C0.05 The other two groups: P> 0. 05
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Table 2 Results of biomechanic test in all groups ( x £s)

Load Fmax 6 max Strain(Max) Elasticity Flexibility
Grou e N/ mm?) %) N/ mm?) (10 3mm/ N
@Conl 121.846. 1 152.9£7.9 5.540.3 26724424 14.4%1.5
@ovx 114.456.2 141.2418. 3 6.5F1. 1" 2006+524 16.5+1. 6
@ExtCa 130.6+12. 2% 161.3+10. 22¥ 5.941.39% 2523406 13.040. 723
@DEx-1 129.6+6. 8% 169. 5417. 42)¥ 5.540.62% 29185012 12. 1£0. 6V2%
OFx2 124.7£7. 5% 162. 5+27. 42 5.440.7°% 2890458273 12, 140. 92
©FExC 132.2417. 42 177.8419. 92 5.6+0.8% 2973+768>% 12. 641, 1V2%
@1 107.9+4. 8D 136.3%10. 21 4.440.52 2141+455 16. 02, 4%
® Horm 125.7+14. 4% 159.5+12. 79 4.640. 8% 323241067 10.941. 172
F 3.99 4.41 4.15 2.77 12.73
P 0. 002 0. 001 0. 002 0. 02 0. 0000

1) Compared with Group@D, P<C0.05; 2) Compared with@, P<C0.05 3) Compared with @, P<C0.05; 4) Compared with ®, P<C0. 05
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weight bearing during exercise is more important than duration of
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