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Regulation of the muscle activation during drop landing and jump under various height

Aya Arai, Masaki Ishikawa, Akira Ito

Abstract

Pre-activation before ground impact can play an important roles during drop jumps (DJ) .
The purpose of this study was to examine the regulation of triceps surae muscle activation dur-
ing DJs. Seven healthy subjects dropped from 3 different heights, and were asked to not re-
bound (landing only: LAND) or rebound with maximal effort (RJmax) . Joint angular data,
ground reaction force and electromyography of the lower leg muscles were simultaneously re-
corded during each DJ. With higher drop heights, agonist muscle activities (medial gastrocne-
mius and soleus muscles) during the pre-activation phase were dramatically increased, while
those did not show any differences during braking phase. The increased agonist muscle activa-
tion before touchdown (pre-activation) was significantly decreased during the following braking
phase for regulation of low stiffness in the LAND. The agonist muscle activities during braking
phase were increased with stiffness index of muscle-tendon unit from LAND to RJmax during
constant drop height. However, the pre-activation of the agonist muscle was not increased while
that of the corresponding antagonist tibialis anterior muscle was significantly increased from
LAND to RJmax. During the following braking phase, the antagonist muscle activities were not
increased. These results suggest that the effects of agonist muscle pre-activation are mainly for
the impact of touchdown, and not for the regulation of landing or rebound. Consequently, the
antagonist pre-activation and the agonist muscles activation of braking phase may play impor-
tant roles to control motion after landing, and regulate stiffness.

key word : Pre-activation, stretch-shortening cycle, ARV, landing, drop jump, Muscle-Tendon
Unit (MTU)
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