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Cerebrovascular tone control by
astrocytes in vivo

Takahiro Takano
University of Rochester Medical Center

Cerebral blood flow is dynamically coupled to the
regional neuronal activity, but the mechanism by which
local microcirculation is controlled remains unclear.
Astrocytes have tight association with neurons and their
endfeet cover vasculature in brain. Recent studies sug-
gest that astrocytes can change vessel tone, but observa-
tions in slice preparations have been contradictory. Here
we show that cortical astrocytes in vivo possess a powerful
mechanism for rapid vasodilation, using two-photon
microscope to visualize perfusion in single vessel in
exposed cortex of live animals. Cranial window was
made at somatosensory cortex of adult mice and blood
vessels were visualized by systemic injection of fluores-
cent dye conjugated with dextran. Concentration of calci-
um in astrocytic endfeet surrounding penetrating arteries
was monitored after loading with the calcium indicator
dye. To selectively stimulate astrocytic endfeet, we trig-
gered calcium increases by photolysis of DMNP-EDTA
AM. UV photolysis resulted in rapid increase of calcium in
astrocytic endfeet and arterial dilation. Vasodilation
occurred with a latency of only 1-2 seconds. The effect is
limited to arteries, and stimulating astrocytic Ca2+ sig-
naling in vascular endfeet surrounding veins or capillaries
did not trigger the changes in vessel diameters.
Inhibiting  cyclooxygenase-1  activity by  either
indomethacin or SC-560 blocked the photolysis-induced
hyperemia, while antagonists of other vasomodulators
failed to influence it. These observations implicate that
astrocytes is in control of local microcirculation, and sug-
gest that one of their physiological roles is to mediate
vasodilation in response to increased neural activity
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