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The Relationship between Anatomical Distance in Motor Cortex
and Functional Interference during Voluntary Movement

Yoichiro YAMASHITA
Abstract

Functional localization of the motor cortex has been already noted, and
voluntary movement is started by exciting the motor cortex. Natually, it is expected
that each movement at two portions of the body is interfered strongly, if several
motor centers which are near each other are excited simultaneously.

The purpose of this study is to investingate the relationship between the anatomi-
cal distance of the motor cortex and the functional interference during voluntary
movement in 10 right- and 12 left-handed students. The test required the subjects
to tap by bilateral movements combinated index finger with middle finger in each
hand and combinated each hand with each foot. In addition, single movement at
eight parts in body was compared with paired movements as control experiment.

The results were as follows:

1) Mean interval time of paired tapping movement is larger than that of single tapp-
ing movement.

2) Mean interval time of paired tapping movement in left-handedness is larger than in
right-handedness.

3) The nearer the anatomical distance is, the stronger the functional interference of
each movement at two portions of the body is.

4) The relationship between anatomical distance (X) in motor centers and functional
interference (Y) was expressed as regression lines of;

Y=-0211X+ 27.333., r=-0.7109 (p < 0.001) in right-handedness and

= —-0.237X +38.428, r= —0.8840 (p < 0.001) in left-handedness.
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M 1 M 1
1, R2-R3 13, RH-LH
2;+R2-L2 14, RH-RF
3, R2-L3 15, RH-LF
4, R3-L2 16, LH-RF
5 R3-L3 17, LH-LF
6, R3-R2 18, LH-RH
7, L2-L3 19, RF-LF
8 L2-R2 20, RF-RH
9, L2-R3 21, RF-LH
10, L3-R2 22, LF-RH
11, L3-R3 23, LF-LH
11, L3-L2 24, LF-RF
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MITp: Mean interval time of paired tapping
movement.
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MITc¢ : Mean interval time of control tapp-
ing movement.
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M I MAIN TAPPING

1 { INTERFERENCE TAPPING
R 2 : RIGHT FOREFINGER
R 3 ! RIGHT MIDDLE FINGER
L 2 ! LEFT FOREFINGER
L 3 : LEFT MIDDLE FINGER
RH I RIGHT HAND
LH ! LEFT HAND
R F : RIGHT FOOT
L F . LEFT FOOT
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Y=—0.237X +38.428
r =—0.8840 (p <0.001)
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