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RiERE4L (EX) Molecular Mechanism of the Effect of volatile anesthetic on the
Potassium Channel Kv1.5 of the Atrium.
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2R OB EE(FE ) : Recent evidence suggests that sevoflurane prolongs the refractory
period of the heart by modifying the function of potassium channels. This effect is
considered to be beneficial in patients with atrial fibrillation (Af) in which one of the
causative factors is a malfunction of the potassium channel Kv1.5. Kv1.5 carries the
ultra-rapid delayed rectifier potassium current (IKur) that is a major repolarizing current
in the human atrium. We intended to study how sevoflurane affects the function of Kv1.5
whose precise structure was not fully elucidated. A three dimensional re-creation of Kv 1.5
was essential to gaining an understanding of the binding conformation of sevoflurane. The
structure of Kv1.5 was re-created with homology modeling. We constructed a homology
model of Kv1.5 using the structure of Kv1.2 as a template in Molecular Operating
Environment (MOE, Chemical Computing Group, Canada) and searched binding sites of
sevoflurane with ASEDock software (Ryoka System, Japan) in MOE. ASEDock is a docking
program based on a shape similarity assessment between a concavity on a protein and the
ligand. Homology modeling allowed us to extrapolate and estimate the structure of Kv 1.5
based on that of a similar channel Kv 1.2. The structure of Kv1.5 was successfully
re-created. Sevoflurane bound to the sites adjacent to the filter where the structured water
molecules are located and sites in the inter-helical spaces of Kv1.5. The results suggest that
sevoflurane dislodges the structured water molecules of Kv1.5 which are usually stuck in
the prefilter site of the channel and blocks the current of potassium. These effects of
sevoflurane may contribute to the prolongation of the refractory period and to the
prevention of Af.
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Fig. 2. Schematic of the binding of sevoflurane (side view)
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