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Spatio-Temporal Dynamics Analysis of Neural Activity and Blood Flow by
Multifunctional Brain Imaging Using Optical Intrinsic Signals
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3,600,000

in vivo
1~2 10~100

For understanding the function and mechanisms of the brain, it is necessary
to disclose the interaction between neuronal, glial, and vascular systems that are the component of
the brain. In this study, we developed a multi-color optical imaging system and the analytical
procedure for investigating the spatiotemporal dynamics of these components. By applying this method

to the mouse brain in vivo, we successfully visualized the neural metabolic activities with a
period of 1-2 seconds related to slow wave activity in non-REM sleep, the spatial propagation of
cortical vascular activity with a period of 10 to 100 seconds, and activity changes of glial cells
depending on the anesthetic level. In the future, we will study the interaction of neural, glial,
and vascular systems which rely on the sleep-waking cycles by utilizing this method.
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