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Role of the hypothalamus in dyspnea perception: a basic study to develop the
methods for relieving dyspnea
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Mitigating dyspnea in patients with respiratory diseases is crucial in
clinical settings. However, the mechanisms underlying dyspnea perception remain largely unexplored.
We hypothesized the existence of a respiratory feedback control system wherein dyspnea is perceived
through the transmission of ascending copy information regarding respiratory motor output from the
lower brainstem to the higher brain via the hypothalamus. Furthermore, we proposed that perceived
dyspnea enhances the neural drives of hypothalamic neurons to the lower brainstem. Our study
demonstrated the presence of ascending neural signals corresponding to the respiratory motor output
copy information from the brainstem respiratory center, identified as the motor command corollary
discharge. We also identified an area in the hypothalamus exhibiting respiration-synchronized
rhythmic activity and established its anatomical connection with the respiratory center in the
medulla. These findings support our hypothesis.
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