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Cellular energy dynamics in orexin neurons across sleep-wake cycle
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As one of the regulators of membrane excitability of sleep or
arousal-related neurons in animals, the intracellular concentrations of adenosine 5 -triphosphate
(ATP), the major cellular energy metabolite, could be involved. In order to test this hypothesis, we

conducted in vivo optical recording of intracellular ATP concentration in the lateral hypothalamus,
where the orexin neurons involved in arousal is localized, using a genetically encoded fluorescent
ATP sensor. With fiber photometric recordings, we observed that intracellular ATP concentrations in
the lateral hypothalamus increased during non-REM sleep compared to awake, while a great decrease
was observed during REM-sleep of animals. These results showed that intracellular ATP concentrations
fluctuates depending on the sleep-wake state of animals. These state-dependent ATP fluctuations
could affect neuronal membrane excitability under physiological conditions.
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The intracellular ATP dynamics in the cerebral cortex is closely related to the neurometabolic coupling
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In vivo optical recording reveal state-dependent intracellular ATP dynamics in neurons.
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In vivo dynamics of cortical neuronal intracellular ATP levels
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