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Creation of the most effective method for induction of synaptic plasticity in
human brain: paired-associative quadripulse stimulation (PA-QPS)
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Non-invasive brain stimulation (NIBS) is known as a useful method in
neuroscience and clinical neurology. Here we created a new NIBS protocol, combining four burst
magnetic stimulation with four peripheral electrical nerve stimulation (paired-associative
quadripulse stimulation: PA-QPS) and examined its potential. PA-QPS could induce facilitatory /
inhibitory effects in human brain. Direction of the induced effects was dependent on interburst
intervals of the magnetic stimulation. Delivered electrical nerve stimuli also enhanced / abolished
the effects. In addition, we investigated the effects of PA-QPS in large number of subjects and
found that PA-QPS can lead to more effective and stable inhibitory effects compared to other
conventional NIBS protocols. We concluded that PA-QPS has great potential for both understanding
pathophysiology of movement disorders and application to therapeutic approach.
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