— 15~

PR PRI 1< & 2 AhEE BB RS 2 8L
T ORI BRI BN

VW EE v
e &

(JtEmresE) FMEARERZE A ) B/ W
REARFERER F & & #

C 13

The Effects of Muscle Dmage Induced by Eccentric Exercise on Motor
Learning and It's Neurophysiological Mechanism in Hand Muscles

by

Takashi Endoh
Department of Rehabilitation for Movement Functions, Research institute,
National Rehabilitation Center for Persons with Disabilities
Tetsuya Ogawa
Graduate School of Human Sciences, Waseda University
Kimitaka Nakazawa
Depertment of Life Science, Graduate School of Arts and Sciences,

University of Tokyo

ABSTRACT

The purpose of this study was to clarify the effects of muscle damage induced by
eccentric exercise on motor learning and its neurophysiological mechanism. In seven
subjects, maximal voluntary contraction (MVC) and a motor learning task using pincer
grip were assessed before and after eccentric exercise (ECC) of the first dorsal
interosseous muscle (FDI). For the motor learning task, subjects were instructed to make
a cursor follow a series of target line on an oscilloscope by precisely controlling the
voluntary force. During 10% MVC, transcranial magnetic stimulations were applied at a
wide range of intensities (0.8-2.0 X active threshold) to obtain a recruitment curve of the
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motor evoked potentials (MEP) in FDI. Following ECC, MVC was decreased to 75% of

the pre-exercise value without any muscle soreness. During the motor learning task, the

absolute error between target line and actual voluntary force and background

electromyographic (EMG) activities in FDI were significantly higher after ECC than

before. Maximum value of MEP and slope, which were assessed by Bolzmann sigmoid
function, were significantly increased after ECC. The calculated threshold of MEP did not
change before and after ECC. These results suggest that muscle damage induced by ECC

increased the corticospinal excitability which can be seen at high stimulator output levels.

This could be attributed to increased EMG activities during voluntary contractions which

disrupted motor learning ability after ECC.
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