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Mechanisms of microvascular flow _regulation in neurovascular coupling and
responsiveness to ischemia by using optogenetics
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Transgenic mice expressing the light-sensitive membrane protein
channelrhodopsin 2 (ChR2) only in specific cell types were used to analyze the role of neurons,
astrocytes, vascular smooth muscle and pericytes in the regulation of brain microcirculation.
Photo-stimulation of astrocytes alone elicited an intensity-dependent increase in blood flow
response as in the case of neurons, and pharmacological study revealed that astrocytes and neurons
might modulate arterial diameter through different mechanisms. Furthermore, experiments using
transgenic mice expressing ChR2 in vascular smooth muscle and pericytes showed that pericytes
themselves have vasoconstrictive effects and that photo-stimulation-induced local vasoconstriction
causes transient blood flow arrest in microvessels (microcirculation embolism) on the venous side.
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