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4-2  Improving Human Brain Function and Performance: Importance of Inhibitory
Systems for Proper Functioning of the Brain
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The balance between neuronal excitation and inhibition is important for normal functioning of
the brain. Especially, the inhibitory systems are essential for orderly neural activity. We hypothesize
that the proper balance of neuronal excitation and inhibition tuned by the inhibitory systems is the
most important factor for the proper functioning of the human brain and healthy performance. We
are not only deepening our understanding of the brain’s information processing through empirical
investigations of inhibitory systems that can be measured with functional magnetic resonance imag-
ing, but introducing simulations using computational models to promote comprehensive under-
standing. Based on these fundamental findings, we are conducting research and development of
technologies that can improve human brain functions and enhance performance. Such approaches
will bring innovation to the fields of health, welfare, and education, and allow us to address the de-
cline in cognitive and motor functions that is becoming apparent in the super-aged Japanese society.
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