The potassium wave of spreading depolarization initiates
vasoconstriction in the mouse cerebral cortex
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INTRODUCTION MATERIALS AND METHODS

Recurrent spreading depolarizations (SD) of the ischemic brain are the near complete, Extracellular potassium imaging BK channel antagonism; in vivo
spontaneously occurring local depolarization of neurons and glia cells, which propagate from

the core of the injury to the adjacent cell populations of the intact cerebral gray matter. Animals: C57BL/6 mice (n=6) Animals: C57BL/6 mice (n=8)
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tissue. Spreading depolarizations exacerbate the primary damage to the brain through
generating widespread necrosis mediated by insufficient perfusion, since the SD associated
functional hyperemia is overrruled by adverse hypoperfusion under ischemic conditions. The
increase of extracellular K* with the SD reaches concentrations (>20 mM) at which K* acts as a
potent vasoconstrictor, in contrast to vasodilator effects of a mild elevation of [K*], (<20 mM).
We formulated the hypothesis that the SD associated elevation of [K*], over 20 mM might play
a central role in the SD-related vasoconstriction. Furthermore, we suggest the involvement of
astrocyte large-conductance Ca?*-activated potassium channels (BK channels) in the generation
of vasoconstriction.

e (Caudal: imaging (closed)
* Rostral: SD elicitation (open)

KCl SD elicitation: 2 pl 1M KCl
2-photon excitation: 810 nm

Femto 2D, 690-1024 nm sapphire laser

K* labeling: Assante Posassium Green-2 er[;be electrode
(topical application) (CBF) (LFP)
Cerebral vessel labeling: Rhodamine

Dextrane (i.v. application)

EXPERIMENTAL HYPOTHESIS
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EX TRAULAR POSIU EXTRACELLULAR ELECTROPHYSIOLOGY
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CONCLUSIONS FUNDING
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