©
2014 2016

Analysis of cerebral blood flow regulation using in vivo fluorescence imaging
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The brain requires a lot of energy even in a resting state. During
information processing, the brain requires extra blood flow. This increase of blood flow during
neuronal activities is a fundamental phenomenon. The mechanisms of cerebral blood flow regulation,
however, remain to be elusive. To clarify the regulation mechanism, we performed in vivo calcium
imaging of neurons, astrocytes and vascular smooth muscle cells in the cerebral cortex of mouse and
analyzed spatiotemporal dynamics of activities of these cells. In addition, to investigate the
signal pathways among these cells, we ﬁerformed pharmacological experiments combined with
fluorescence imaging. The results of these experiments show that activities of neurons and
astrocytes lead to relaxation of arterial smooth muscle cells, which causes the increase of blood
flow, and that noradrenaline, as an extracellular signaling molecule, plays a key role in the
regulation of blood flow dynamics.
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