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A role of microglia in neurovascular coupling during cerebal ischemia

Tomita, Yutaka
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In genetically-modified mice (CX3CR1-GFP mice expressing the cortical
microglia with green fluorescence protein (GFP), microglia and cortical microvessels were imaged
through a closed-cranial window by using a Tomita-Seylaz method with two-photon laser scanning
fluorescence microscopy repeatedly up to 3 weeks. There were no detectable differences in the soma
area, number density, and number of processes of the GFP-positive microglia, whereas migrated and
newborn microglia could be detected. Furthermore, appearance and/or migration of microglia adjacent
to neovascular capillary under chronic hypoxia (8% oxygen) was exhibited.

A stimulation with a blue light in mice genetically expressing a light-sensitive cation channel,
channelrhodopsin-2 in cortical astrocytes or neurons elicited intensity-dependent increase of
cerebral blood flow. Pharmacological study exhibited independent mechanism of CBF control.
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