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Understanding the neurovascular coupling mechanisms and its neural effects
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We developed an in vivo imaging method for glucose transportation from blood
circulation to brain cells using fluorescent glucose analogue and two-photon microscopy in the awake and
anesthetized rodents. The fluorescent glucose was intravenously injected to the animals, while the
three-dimensional fluorescent images of the brain cells and vasculatures were captured up to depths of
0.3 mm in the cortex. We found that the fluorescent glucose was slowly transferred to the tissue, and
this transportation pathway differs between the awake and anesthetized animals. Our results indicate that
the isoflurane anesthesia may open the blood-brain barrier, which enhance the tissue leakage of the
intravenously-injected fluorescent glucose.
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