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Elucidation of brain stem — cerebral cortex network dynamics by monitoring monoamine
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neurotransmitters under transcranial magnetic stimulation and optimization of therapeutic
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B Research works

Repetitive  transcranial ~magnetic  stimulation
(rTMS), a noninvasive method to stimulate the brain, is
one of the treatment tools available for neuropsychiatric
disorders. However, how TMS works has not been well
elucidated. The effects of stimulation with different
parameters (sites, frequency, strength, and schedule)
have not been systematically examined either. To this
end, we will measure changes in neuronal activity and
neurotransmitters in the brains of behaving macaque
monkeys following rTMS. The central nervous systems
of monkeys have features common to those of human.
It has been suggested that TMS affects not only local
cortical stimulation sites, but also subcortical nuclei,
which in turn widely affect their projection sites. We
will measure the changes in activity of neurons in the
dorsal raphe nucleus, the source of serotonin, together
with changes in the autonomic nervous system and
behavioral measures during resting and performance of
cognitive tasks, together with the changes in neuronal
activity in the pedunculopontine nucleus, the source
of acetylcholine, midbrain dopamine neurons (Osaka
University), and neuronal activity and concentrations
of neurotransmitters in the frontal cortical areas,
(Tohoku University). Based on these data, we will
examine the effects of rTMS at the circuit level, which
will lead to best optimized rTMS for the treatment of

neuropsychiatric disorders.
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Fig. Measurement of changes in the brain induced by
rTMS
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