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Relationship between Ground Reaction Force and Bone Hypertrophy
in Rats Performing a Jumping Exercise

Seigo NAGASAWA and Yoshihisa UMEMURA

Abstract

The purpose of this study was to examine the relationship between the ground reaction force and
bone hypertrophy in rats that performing a jumping exercise. The rats (10 weeks) were divided into 3
jump-exercise groups, made to jump to different heights (30 cm, 40 cm and 50 cm) and a sedentary
group (n=10). They were in each group made to jump 40 times per day, 5 days a week for 4 weeks. The
ground reaction force at the time of take off for the jump was measured on the force plate. The rats'
right tibias were afterward dissected out and the ultimate bending load, by three-point bending test,
and fat free dry weight were measured. The ultimate bending load and fat free dry weight were
significantly greater in all training groups than in the sedentary group. Furthermore, the ultimate
bending load in the 40 cm and 50 cm groups was significantly greater than in the 30 cm group. The
ground reaction force was significantly greater in the 50 cm group than in the 30 cm group. A positive
correlation was found between the ground reaction force and ultimate bending load. The present study
indicates that ground reaction force and bone adaptation are greater in accordance with jump height in
rats.
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Fig.1. Ultimate bending load of the tibia.
Data are means * SD.
% sinificant differences P < 0. 05
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Fig.2. Fat-free dry weight of the tibia.
Data are means =+ SD.
% sinificant differences P < 0. 05
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Fig.3. Ground reaction force in jump-exercise.
Data are means * SD.
% sinificant differences P < 0. 05
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Fig.4. The relationship between ground
reaction force and ultimate bending
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Fig.5. The relationship between ground
reaction force and jump height for fat
free dry weight.
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