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(I &) Investigating the mechanisms of the effect of transcranial magnetic
stimulation (TMS)on motivation, arousal, learning, and decision
making by the monitoring of the neural activity in the prefrontal
cortex
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Especially, a role sharing of Osaka University is Midbrain dopamine (DA) and brainstem
acetylcholine (ACh) are implicated in the regulation of movement, decision- making and learning
and play an important role in neurological disorders (Parkinson’s disease, etc.). In view of the recent
up-growing interest of non-invasive brain stimulation as potential tool for treatment of neurological



disorders, it would be key to investigate dynamical interactions among the cerebral cortex, DA and
ACh. We will investigate how modulation of the focal cortical are (prefrontal and motor area)
influences monkey’s performance and behavior on cognitive task(s eye movement and forelimb
reaching tasks) and activity of DA and ACh neurons by using repetitive transcranial magnetic
stimulation (rTMS). From this animal study, we will develop ideal rTMS treatment parameters for
patients with neurological disorders.

In H28, we developed,

(D Neuronal propagation mechanism of ¥TMS from stimulation site (primary motor
cortex: M1) -brainstem-whole cerebral cortex using monkeys.

In two normal monkeys after 1Hz M1rTMS, motivaton for the reward reduced
(longer saccadic reaction time to the target) during reward conditioned saccade tasks,
furthermore the single-unit activity and local field potentials (population activity of
10 Hz) from the pedunculopontine tegmental neucleus meurons (DA projected Ach

nucleus in the braistem ) decreased.
@ Test of effective and safe use of rTMS treatment using monkeys.

To examine neuronal mechanism of rTMS, we should analyze local effect of rTMS
stimulation site (M1) and the local effect neuromodulators in the deep brain areas
and spread whole brain and balance them. With 1-10Hz M1 rTMS, no long-term
(some days) abnormal effect of posture, arm, eye movement, eye blink and food
eating on monkeys.

For Parkinson disease (PD) model of monkeys, we used reserpine (Animal models of
Parkinson's disease: a source of novel treatments and clues to the cause of the
disease. Susan Duty and Peter Jenner, Br J Pharmacol. 2011 Oct; 164(4): 1357—1391).
Reserpine induced rigidity, oral dyskinesia, tremor and slow saccades. After
reserpine 1injection 10Hz rTMS recovered two monkey’s PD symptoms,
low-motivation including saccades, and in the LFP level, the reserpine induced

abnormal neuronal activity improved in the two monkeys.
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