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Effects of Different Interval Jump Training on Bones in Rats
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Abstract

Effects of different interval jump training on bone mass and bone strength of lower limbs were
investigated in female Fischer 344 rats. Rats aged 5 weeks were assigned at random to two jump training
groups (n=10, each) or control (n=10). Rats of the training group were made to jump 20 times/day at
3- or 30-second intervals, 5 days/wk for 8 weeks. Following the experimental period, the femur and tibia
of the 30-second interval group had significantly greater fat-free dry weights and fat-free dry weights per
body weight than the 3-second interval group. There was also a significant difference between the two
jump groups in one of the bone strength indexes. The present results suggest that the training with

long-interval impacts is more effective for bone hypertrophy than that with short-interval impacts.
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Table 1. Body weight and physical characteristics of the femur and tibia

Control 3-second 30-second
(n=10) (10) (10)
Body weight, g 170.6+8.6 165.2+8.8 166.6 5.5
Femur
FFW, mg 313%+16 3434+18* 359+ 14*t
FFW/Body weight, % 0.1844+0.011 0.208 +0.005* 0.215£0.005**
Length, mm 29.951+0.42 30.07+0.66 30.14+£0.36
Tibia
FFW, mg 241+10 273 +14* 284 +12*t
FFW/Body weight, % 0.141£0.005 0.165+0.005* 0.171£0.006*t
Length, mm 34.40%0.38 34.60+0.48 34.69+0.27

Values are means+SD. FFW : fat-free dry weight ; * Significantly different from the control group ;
¥ between 3-second and 30-second groups (P <0.05).
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Fig. 1. Fat-free dry weight (A) and Fat-free dry weight per body weight (B) of the femur and tibia. Error
bars represent SD of the means. #* significant difference, p<0.05
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Table 2. Mechanical properties of the femur and tibia at the fracture test

Control 3-second 30-second
(n=10) o o
Femur
Maximum load, N 87.5+£6.2 99.3+6.1* 103.1+3.4*
Energy, J <1072 1.25+0.18 1.6740.20* 1.55+0.18*
Bending stress, N/mm? 177+9 170+14 179+12
Tibia
Maximum load, N 50.3+2.8 67.0t4.1* 69.3+3.9*
Energy, J <102 0.81+£0.13 1.26+0.17* 1.4440.18*"
Bending stress, N/mm? 240420 227429 242122

Values are means+SD. * Significantly different from the control group ;
1 between 3-second and 30-second groups (P <0.05).
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Fig. 2. Maximum load (A) and Energy (B) at the fracture test in the femur and tibia. Error bars represent
SD of the means. * significant difference, p<0.05
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Table 3. Cross-sectional perimeters and areas of the femur and tibia

Control 3-second 30-second
(n=10) (10) (10)
Femur
Endosteal perimeter, mm 6.171+0.14 6.38+0.22* 6.41+0.13*
Periosteal perimeter, mm 9.30+£0.15 9.80+0.24* 9.76 +0.16*
Medullary area, mm? 2.90+0.14 3.11£+0.20* 3.14+0.10*
Cortical area, mm? 3.69+0.12 4.23+0.30* 4.14+0.23*
Tibia
Endosteal perimeter, mm 3.35+0.19 3.35%£0.14 3.38£0.14
Periosteal perimeter, mm 6.87+0.22 7.601£0.24* 7.49+0.19*
Medullary area, mm? 0.80+0.08 0.83+0.08 0.84+0.06
Cortical area, mm? 2.59+0.15 3.31+0.25* 3.19+0.18*

Values are means+SD. #* Significantly different from the control group (P <0.05).
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