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Location of the general anesthetics in model membranes
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Alkanes and primary aliphatic alcohols are known for inducing anesthetic effect.
Among several theories attempting to elucidate on the mechanism of anesthetic behavior,
interactions between membrane constituents are generally accepted as an origin of this effect.
These interactions usually manifest themselves in structural changes of biomembrane.
Recently, the enhancement of anesthetic potency of alkanes and alcohols with their chain
length increase has been observed. Interestingly, this dependence displays a sudden drop after
reaching certain chain length. Such cut-off effect has been reported in several studies while
revealing the correlation between specific bilayer functions and its thickness [1]. Further
investigations in the case of systems doped with n-decane put forward the model which
assumes that the location and orientation of n-decane molecules within bilayer depends on
their concentration [2]. Because this model has not been confirmed by direct measurements
yet, we have designed an experiment which could verify the hypothesis. The experiments
were carried out by means of small-angle neutron diffraction (SAND) while employing
deuterium-labeled membrane components. This method not only enables to reveal bilayer
thickness or the effect of membrane additives on lipid bilayer, but even enhances the
resolution to the level that allows to determine the location of labeled molecules [3]. The series
of samples with different concentrations of n-decane in DOPC model bilayer were examined
in several contrast variation conditions. The unambiguous answer to the question of location
of small hydrophobic molecules such as n-decane within lipid bilayer will shed a light on the
mechanism via which these general anesthetics affect the model membrane. The knowledge
gained will be ultimately valuable to the progress in pharmaceutical industry and will aid the
lifestyle improvements.
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