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Elucidation of co-control mechanism of respiration and swallowing by uncertain
raphe nucleus network
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The aim of this study is to reveal the central mechanism by which neurons in
the medullary raphe nucleus, which co-produce substance P (SP) and serotonin (5-HT), control
respiratory and swallowing activities. Using juvenile rats aged 3 weeks, we developed in situ
preparation, in which a wide range of neural networks within the brainstem were functionally
preserved, and successfully induced stimulus-responsive activity by electrical stimulation of the
superior laryngeal nerve. This activity showed sequential muscle activities, including the masseter
muscle, digastric muscle, pharyngeal constrictor muscle, and upper esophageal muscle in a certain
order. This sequence was consistent with swallowing activity. With drug administration experiments,
we found that 5-HT receptors in the medulla oblongata raise the threshold of swallowing activity and
affect continuous muscle activity.
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