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[Objective]

There are many occasions when we need to make quick decisions to change or discontinue our
movements that are being executed or prepared. Such decision-making activity to discontinue target
movements is part of the inhibitory motor function of the brain. To clarify the characteristics of
brain activity related to motor inhibition in elderly persons, we examined current sources inside the
brain when discontinuing movements in response to short-term repetitive rhythmic stimulation
using a magnetoencephalogram with high temporal and spatial resolution.

[ Methods]
A motor task was performed by 10 elderly (6 males and 4 females with a mean age of 72.8+5.4;




elderly group) and 10 young (3 and 7 with 22.4+2.8; young group) participants to examine their
responses to short-term repetitive rhythmic stimulation. With the stimulus onset asynchrony (SOA)
fixed at 1050 ms, 1- and 2-kHz tone burst signals were presented to both ears randomly at high
(80%) and low (20%) frequencies as oddball stimuli. For comparison, the participants also passively
listened to these sounds. During the motor task, they were instructed to flex their right hallux only
when the high-frequency stimulus was applied, and not to move it in response to the low-frequency
stimulus that was unexpectedly presented. Their brain activity was measured using a
magnetoencephalogram with high temporal and spatial resolution. The data obtained were analyzed
to identify multiple current sources and examine time-course changes in brain activity.
[Results]

Some of the participants were excluded due to artifacts or other causes, and 7 elderly and 8 young
group members were finally analyzed. The elderly and young groups’ mean response time (RT) to
the high-frequency stimulus during the motor task was 350.6+41.5 and 293.9+37.3 ms, respectively.
Their erroneous response rates when discontinuing the movement in response to the low-frequency
stimulus were 24.6+8.9 and 7.7+4.1%, respectively. The young group had a significantly shorter RT
(P<0.05), whereas the elderly group had a significantly higher erroneous response rate (P<0.05).
When flexing the right hallux in response to the high-frequency stimulus during the motor task, a
brain response wave (mean interpeak latency: 464.4+65.8 ms) was identified at the center of the
contralateral motor area in 6 members of the elderly group. In 5 out of the 6 members, a current
source was identified in the left primary motor area. Similarly, a brain response wave (386.5+48.8
ms) was identified in 5 members of the young group, with a current source in the left primary motor
area in all.

When successfully discontinuing the movement in response to the low-frequency stimulus during
the motor task, a brain response wave (315.3+32.0 ms) was identified in Smembers of the elderly
group, with a current source in the left premotor (5), left primary motor (1), right prefrontal (2) area.
In the same situation, such a wave (293.5+27.5 ms) was identified in 7 members of the young group,
with a current source in the left premotor (5), left primary motor (1), or right prefrontal (2) area.

[ Discussion]

Compared with the young group, the elderly group had a longer RT to the high-frequency
stimulus as a result of a delay in motor execution. Furthermore, their erroneous response rate for
motor inhibition in response to the low-frequency stimulus was higher. On examination of current
sources for these brain activities, a current source was identified in the left primary motor area in
both groups when executing the movement. However, the elderly group exhibited a markedly longer
latency, revealing an association with their delayed motor execution. On the other hand, when
discontinuing the movement in response to the low-frequency stimulus, their premotor area was

activated with a shorter latency than that in the case of motor execution involving the left primary




motor area. This suggests that the influence of age on brain functions varies between motor
inhibition and simple motor execution. The erroneous response rate was higher among elderly
participants, possibly due to the longer time they needed for motor execution than for motor
inhibition.

[ Conclusion]

When discontinuing a movement after the initiation of a motor command, the premotor area is
activated in both elderly and young persons, with a shorter latency than that for the primary motor
area directly controlling motor execution. The latency for such an inhibitory response does not
depend on age, but motor inhibition is more difficult for the elderly due to the longer period needed

for motor execution.
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