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The inward rectifier potassium (K+) channel is the background K+ channel
that determines the resting potential and action potential waveform of the myocardium. The voltage
dependence of this channel is said to occur by a block of the channel by impermeable intracellular
cations such as polyamines. When extracellular K+ concentration is changed, the voltage-dependence
of the block shifts along the voltage axis apparently depending on the electrochemical potential
gradient of K+ which is determined by the potential difference and the K+ concentration difference
across the membrane. The mechanism for this extracellular K+ concentration dependence is classically

explained by a knock-off mechanism in which K+ ion coming from the outside competes with the
blockages, and it has been considered that it does not depend on intracellular K+ concentration. In
this study, however, we showed that intracellular K+ ions indeed control the block.
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“ Knock-off” and “ lock-in" of the polyamine block by K+ ions determine the position along the voltage axis of the
current-voltage relationship of the Kir2.1 inward rectifier
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