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The rate of appearance in silent period observed just before a rapid
voluntary movement.

6. Effect of adding relative load to body weight on the switching mechanism
of muscular contraction.

Hirohisa Wakita*, Norio Yagi*, Kenji Nagai* and Kyonosuke Yabe**

ABSTRACT

It has been observed that the premotion silent period (P.S. P.) appeared just before a rapid
voluntary movement. This phenomenon is believed to be caused by one of the inhibitory
discharge from the central nervous system. On the other hand, the silent period is also observed
when muscles are relaxed by counter movement. This is called as counter movement silent
period (C. S. P. ). The present study was designed to investigate how both silent periods (P. S.
P. and C. S. P. ) were affected by adding relative load of 0%, 15% and 30% of the subject’s
body weight. These loads were fixed to the waist belt of the subject. Eight healthy males
aged 18-24 years were subjected to a series of experiment. They were asked to maintain the
posture of stariding with flexed knee joint at about 50 degrees on the force plate. In the first
condition, they were requested to extend their knee joint responding to a flashing lamp as
quickly as possible (Non-counter movement). In the secound condition, they were asked to
extend knee joint as quickly as possible with counter movement to a flashing lamp. The EMG
activities of M. rectus femoris, M. vastus medialis, M. vastus lateralis and M. biceps femoris
were recorded using bipolar surface electorodes. Force curve from a force plate and electoro-
goniogram were recorded simultaneously.

When the relative loads of body weight were increased from 0% to 30%, the following facts
were observed.

1) Decrease in the rate of appearance in both silent periods.

2) No changes of the latency and the duration of both silent periods.

3) Prolonged movement time of both silent periods.

4) No change of the muscular strength of both silent periods.

It was suggested in the present experiment that the increase of relative load of body weight
would affect minus to the switching mechanism which is desirable to the fast muscular

contraction in knee extensors.
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Fig. 3 Changes of rate of appearance in
complete silent period with adding relative
load to body weight.

White symbols show counter movement and
black symbols show non-counter movement.
Circle symbols show M. vastus medialis and
square symbols show M. vastus lateralis.
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Fig. 4 Changes of latency of silent period

with adding relative load to body weight.
For symbols, see reference to figure 3.
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Fig. 5 Changes of duration of silent period
with adding relative load to body weight.
For symbols, see reference to figure 3.
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Fig. 6 Changes of motor time with

adding relative load to body weight.
For symbols, see reference to figure 3.
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adding relative load to body weight.
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For symbols, see reference to figure 3.
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Fig. 9 Changes of mean muscle strength
with adding relative load to body weight.
For symbols, see reference to figure 3.
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