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Integrative elucidation of the mechanism by which exercise enhances hippocampal
function: A translational study from animals to humans

Soya, Hideaki
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This study aimed to elucidate the integrative mechanisms of the beneficial
effects of light exercise (LE) on hippocampus and to acquire evidence leading to clinical
implementation via translational research from animals to humans. In animal studies, we obtained a
new hypothesis that the dopaminergic pathway from the locus coeruleus (LC) to the hippocampus plays
a crucial role in the benefits to hippocampal functions induced by LE. In human studies,
investigations using pupillometry and brain imaging techniques indicated neural activation of the
human LC during LE and its possible involvement in cognitive enhancement, which successfully
supports the new mechanism emerging from animal studies. Furthermore, we confirmed LE"s preventive
and therapeutic effects on hippocampal dysfunctions in disease-model animals and humans and the
possible contribution of LC. Further investigations will provide evidence of the beneficial role of
LE-based accessible strategies for improving mental health.
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