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Search for high brainstem regions exhibiting synchronized with respiratory
rhythm: a basic study to elucidate the mechanism of dyspnea perception

Fukushi, Isato
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Dyspnea is a subjective experience of breathing discomfort that consists of
qualitatively distinct sensations that vary in intensity. Dyspnea is one of the main
activity-limiting factors during exercise therapy. However, the mechanism of dyspnea perception has
not been elucidated. We hypothesized that dyspnea results from disassociation or mismatch between
the magnitude of respiratory motor output from the brainstem respiratory center and that of actual
ventilation, and demonstrated the existence of the ascending projection of the respiratory motor
output information from the brainstem respiratory center (motor command corollary discharge). We
identified that the lateral hypothalamic area exhibits respiration-synchronized rhythmic activity in

the diencephalon-lower brainstem-spinal cord preparation made of neonatal rats by voltage sensitive
dye imaging. This result supports our above-mentioned hypothesis, and will be the basis to develop
novel methods to alleviate patients’ dyspnea.
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