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Studying the mechanisms of spreading depression in the brain with fluorescent
indicators located in intercellular spaces
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In stroke and/or traumatic brain injury, transient loss of neuronal
excitability spreads from the damaged area to a wide range of the brain. This phenomenon, called as
spreading depression, is thought to be mediated by some molecules that diffuse throughout the
extracellular space. Fluorescent protein-based indicators have been widely used to observe many
intracellular molecular dynamics of interest, but the applications for extracellular space were not
very common. In this study, we observed the spatiotemporal dynamics of molecules in the
extracellular space by using the fluorescent protein-based indicators immobilized in the
extracellular space. This extracellular space imaging technique will be useful for the
identification of molecules that cause spreading depression and to the elucidation of pathological
mechanisms of many neurodegenerative diseases that relate to spreading depression.
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