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This study aims to answer the following questions: I. How can we assess and
regulate basal ganglia cholinergic effects non-invasively? 11. How can we predict who is likely to
benefit and how can we promote motor learning? Based on our previous results, we aimed to develop an

immersion neuromodulation that enhances basal ganglia cholinergic activity and promotes motor
learning. Three results were obtained as followed: 1) the paired pulse paradigm with peripheral
electrical stimulation and transcranial magnetic stimulation may allow indirect assessment of
striatal cholinergic activity; 2) axillary immersion at 35° C is the immersion condition that most
alters the whole brain cholinergic system, including the primary somatosensory cortex and basal
ganglia; and 3) 15 minutes of immersion may enhance plasticity of the primary motor cortex and
promote skill retention in motor learning.
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