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Mechanism of spontaneous oscillatory activity in medullary astrocytes involved
in respiratory rhythm generation
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In the present study, we aimed to elucidate the mechanism of respiratory
rhythm generation, focusing on the role of astrocytes in respiratory rhythm generation and hypoxic
respiratory responsiveness. For this purpose, we used the isolated brainstem spinal cord preparation

made of neonatal rats. We analyzed the neuronal and astrocytic activities in the medullary
respiratory center by calcium imaging simultaneously recording neural respiratory output. We found
that subsets of neurons and astrocytes showed oscillatory activities that were synchronized with
inspiratory activities. The identified respiratory-synchronized activities of these astrocytes were
not dependent on neuronal activities but spontaneous. Further, we found that TRPA1l channels
expressed on the medullary astrocytes sense hypoxia and mediate augmenting hypoxic respiratory
responsiveness.
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