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INTRODUCTION

Mild elevation (<20 mM) of extracellular potassium (K,) due to neuronal activity is one of the most potent vasodilator stimuli in the cerebral vasculature. In contrast, modest
increase of brain potassium levels (=20 mM) could rapidly constrict vessels. Spreading depolarization (SD) is a near complete, local depolarization of neurans and glia, which
propagates to adjacent cell populations in the cerebral gray matter by means of increasing extracellular K* or glutamate concentration. Neuronal depolarization releases a huge
amount of K*{25-60 mM), which accumulates in the interstitial spaces and further depolarizes the active and the surrounding neurons , resulting a vicious circle that leads to
inactivation and reduced excitability in the cortex. In the ischemic brain, recurrent spreading depolarizations are assumed to generate widespread necrosis mediated by insufficient
perfusion. Although 5D elevates brain K, to the vasoconstrictive range, its direct impact on the SD-coupled cerebral blood flow (CEF) response is still unclear.
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DISCUSSION
We have established a novel technology to asses changes in Ko in the cerebral cortex with
two-photon imaging, relying on the fluorescent signal emitted by a K-sensitive dye.
Our results indicate that (i) The DC potential signature of 5D is strongly dependent on the
<D PRECEDING BASELINE DURING 5D AFTER 3D dynamics of the extracellular concentration of K; (i) The extracellular concentration of K*
e elevates over the vasoconstrictive threshold with 5Dy (i) SD causes pronounced
= vasoconstriction in the mouse cerebral cortex; and (iv) The level of interstitial K*
E, 25 KYMOGRAPH determines the duration of SD-related vasoconstriction.
'3; 20 Overall, the data show the accentuated role of Ko in CBF reductions with SDs,
§ corresponding with vasoconstrictive SD-related CBF responses observed in patients of
315 = stroke and traumatic brain injury.
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