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Simulation analysis on astrocytic K+ buffering

Murakami, Shingo
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In response to elevation of extracellular K+ concentration ([K+]Jout), astrocytes
clear excessive extracellular K+ to maintain proper environment for neural activity. Here we conducted
simulation analysis on the mechanisms of the astrocytic K+ clearance and swelling. Astrocyte models were
constructed by Incorporating into a compartment model various mechanisms. Simulated response of astrocyte
models to high [K+]Jout revealed significant contributions of NKCC and Na,K-ATPase to the increases of the
intracellular K+ and CI- concentrations, and swelling. Moreover, we show that the KIR channel localized
at synaptic cleft absorbs the excessive K+, while the K+ release through KIR channel localized at
perivascular is enhanced. Further analysis of simulated drug effects shows that K+ uptake, K+ release and
swelling can be modulated differently by blocking each of the ion channels and transporters.
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