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Abstract: By using a model of female rat ovariectomy to simulate women’s postmenopausal state, the authors 

compared and studied the effects of such two different ways of exercising as jumping and swimming on the bones of 

ovariectomized rats, hoping to find a more effective mode of exercising for preventing osteoporosis. The authors di-

vided 30 3 months old female SD rats randomly into 4 groups: a sham operated group, a calm group, a swimming 

group and a jumping group, in which the calm group, swimming group and jumping group were operated for ova-

riectomy, while the sham operated group was just subjected to a sham operation (i.e. no ovariectomy). 8 weeks later, 

the weight, bone mineral density (BMD), bone biomechanics and bone metabolism related indexes of the rats in 

various groups were measured. The author revealed the following findings: as compared with the calm group, the 

BMD, maximum load, elastic load, destructive load, energy absorption and elastic stress of the femur of the rats in 
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the jumping group increased significantly; the levels of blood serum Ca and tartrate-resistant acid phosphatase 

(STR-ACP) of the rats in the jumping group decreased significantly; as compared with the calm group, except that 

the blood serum Ca level of the rats in the swimming group decreased significantly (P<0.05), all the other indexes 

changed insignificantly although they shown a trend of changing. The said findings indicated the followings: the 

8-week jumping exercise played a role in significantly improving the BMD, bone biomechanical and bone meta-

bolic biochemical indexes of ovariectomized rats, while the results of improvement of the BMD, bone biomechani-

cal and bone metabolic biochemical indexes of ovariectomized rats, produced by the 8-week swimming exercise 

were not as good as those produced by the jumping exercise; as compared with swimming, the jumping exercise 

played a more significant role in improving metabolism and promoting bone health, which suggests that it is more 

conducive to preventing osteoporosis from occurring to postmenopausal women. 

Key words: sports biochemistry way of exercising osteoporosis bone mineral density biomechanics animal 

experiment
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x

n/

8 0.292 8±0.031 5 0.282 5±0.020 5 

8  0.248 3±0.010 22)  0.241 8±0.013 42)

8 0.268 2±0.021 6 0.260 8±0.011 2 

8  0.283 7±0.011 71)  0.268 0±0.014 41)

1) P<0.05 2) P<0.01 
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x

n/ /N /N /N /mm 
8
8
8
8

141.6±9.9
132.8±11.8 
137.0±10.1

  159.1±21.91

126.3±7.7
115.0±17.3 
117.2±10.9 

  145.3±22.32 3

127.6±9.3
121.2±7.8
128.7±14.9
150.1±21.81

0.901±0.265
0.816±0.094
0.861±0.201
0.840±0.180

n/ /mm /mm /(N·mm-1) /(N·mm) 
8
8
8
8

0.667±0.147
0.607±0.100
0.637±0.197
0.638±0.034

1.096±0.307
0.973±0.097
0.993±0.179
0.997±0.147

197.2±45.0
191.5±25.4
199.7±65.2
224.9±46.1

179.7±22.4
158.3±15.6
168.0±11.9 

    201.0±21.22 3

1) P<0.05 2) P<0.01 3) P<0.05 

x

n/ /( mm-2) /( mm-2) /( mm-2) /%
8
8
8
8

183.3±19.0
172.4± 8.2 
185.8±16.7
188.2±27.7

63.3±15.0
148.6±12.6
158.9±17.0
171.6±25.71

165.3±18.7
158.1±16.2
174.5±21.8
177.5±28.1

4.31±1.28
4.07±0.53
4.15±1.00
4.25±0.98

n/ /% /% /(N·mm-2)
8
8
8
8

3.19±0.73
3.03±0.56
3.07±0.96
3.22±0.30

5.25±1.50
4.86±0.52
4.78±0.89
5.04±0.81

5 399±1 663 
5 006±777 
5 667±2 023 
5 391±1 179 

      
          1) P<0.05 

x

n/ c(Ca)/(mmo c(P)/(mmo STR-ACP/( ) ALP(

8 2.27±0.37 3.58±1.38 11.91±1.49 24.35±5.64 

8 2.80±0.32 4.75±1.50 14.86±1.682) 38.98±15.11 

8 1.93±0.431) 4.79±1.06 13.12±1.67 36.87±12.18 

8 2.16±0.321) 5.25±1.14 12.15±1.691) 28.76±5.86 

1) P<0.05 2) P<0.05 
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