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The excitability of neural circuits in the cerebral cortex is not static. Not only do changes

occur during use, but also use itself can promote changes in excitability that outlasts the
‘period of training. Training and learning can induce substantial reorganization of the

brain, which is referred to as use- or experience-dependent plasticity. However, there are
even greater problems with this cortical mechanism. Therefore, the aim of this
collaborative project is to elucidate the mechanism of sensorimotor integration depending
on the cortical excitability in humans.

Transcranial magnetic stimulation (TMS) has become a useful tool for investigating the
mechanisms of plasticity in the human cerebral cortex and even, when applied repetitive
TMS (rTMS), as a tool for provoking plastic changes to occur. To change the cortical
excitability, theta burst stimulation (TBS) of TMS and paired associative stimulation
(PAS) appears to have considerable potential for use in situations requiring an increase in
cortical excitability. I tried to measure human brain activity using electroencephalography
(EEG) from multiple regions of scalp.

The amplitudes of movement related cortical potentials (MRCP) and somatosensory
evoked potentials (SEPs) were modulated by the change of cortical excitability caused by
PAS. In addition, recovery function of blink reflex was also modulated by the inhibition of
cortical excitability caused by TMS. These results are useful for the better understanding
of motor control and sensory perception. The combination of ¥TMS and EEG may provide
new therapeutical potentials for improving the rehabilitation of sensory function deficits
after lesion of the somatosensory cortex or in dystonic patients. Although I could not
accomplish all the experiments in this stay, the collaborative study will be maintained and
further development of the analysis will be attained.
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