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General anesthetic drugs were introduced more than 160 years ago and are
indispensable in daily surgery at hospitals. Interestingly, their mode of action
remains largely unresolved. At present, there are two schools, one favoring
specific (direct) interactions of the drugs with proteins of the central nervous
system and a second adhering to nonspecific mechanisms through a
modulation of biophysical membrane properties. We have focused on the latter
mechanism and studied the effects of R-(-), S-(+)-ketamine and propofol on the
biophysical properties of lipid model membranes composed of palmitoyl oleoyl
phosphatidylcholine by a combination of X-ray diffraction and all-atom molecular
dynamics simulations. In agreement with several previous studies, we do not
find significant changes to the overall membrane structure up to 8 mol % drug
content. However, we observed that the insertion of drugs within the lipid/water
interface caused significant changes of lateral pressures within the membrane
[1]. The changes are predicted to be stereospecific and large enough to affect
the opening probability of ion channels at concentrations that compare
remarkably well to clinically applied concentrations. Our results thus provide a
novel basis for rational anesthetic drug design.
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