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Introduction
Alkanes and primary aliphatic alcohols have several pharmacological effects, which are
believed to result from their interactions with constituents of biological membranes. In
particular, they are able to act as general anesthetics. While the origin of the anesthetic effect is
discussed both in terms of their specific interactions with membrane proteins, and the effects via
structural changes of lipid bilayers, neither mechanism is described adequately. In addition, it
has been known for many years that their anesthetic potency displays a sudden drop, called the
cut-off effect[1]. For instance, the changes in bilayer thickness appear to be the primary
mechanism when it comes to the modulation of the function of Ca2+ transporting ATPase. Its
enzymatic activity achieves maximum in the mid-length-chain membranes, while it falls fourfold in membranes composed of shorter or longer chain lipids[2]. This effect was corroborated
also by the bilayer thickening achieved as a response to the addition of cholesterol[3].
Similar model was proposed in the case of anesthetic effect of n-alkanes. Interestingly,
the detailed investigation of the system with n-decane suggested two regimes for its interaction
with lipid bilayers[4]. The hydrophobicity of n-decane molecule dictates its partition into the
hydrophobic region, first in the orientation perpendicular to lipid acyl chains. The increasing
concentration of n-decane however results into nonlinear increase of bilayer thickness,
accompanied also by the increase of area per lipid. The most likely explanation suggests that ndecane is locating itself parallel in-between the lipid chains after filling the space available in the
bilayer center[4]. Nevertheless, and despite the importance of understanding the mechanism of
anesthesia, the model has not been confirmed by direct measurements.
Experiment
DOPC was purchased from Avanti Polar Lipids (Alabaster, USA) and used as received.
Both labelled (i.e., deuterated n-decane) and non-labelled versions were purchased from Sigma
(St. Luis, USA). Four oriented samples were prepared on 25x65 mm2 rectangular single crystal
silicon wafers following the rock-and-roll method for creating aligned multilayers deposited
from organic solvent (chloroform:methanol=3:1 by volume)[5]. The samples with two different
concentrations of n-decane were selected from the two different regimes of interaction model
(mol:mol, 0.3:1 for the location in bilayer center, and 1:1 for the location also parallel to lipid
chains), while each sample was prepared in both labelled (i.e., deuterated n-decane) and nonlabelled versions. The control sample was made of 20 mg of pure DOPC.
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The samples measured were hydrated through vapor of K2SO4 saturated aqueous solution
(98% relative humidity[6]) at 25 °C. Each of the five samples were measured in four different
contrast conditions (i.e., 100%, 70%, 40%, and 8% D2O) to resolve the scattering phase problem,
and to provide the water penetration profile[7]. The data were collected at the DN-2 time-offlight diffractometer with 2D position sensitive detector.
Results and discussions
Most of the samples exhibit 3 diffraction peaks only (see Fig.1), while a minimum of 4
peaks is required for correct Fourier transform analysis [8]. Unfortunately, it is not possible to
obtain the exact position of n-decane as mentioned in the introduction from measured data. The
present data allow us to evaluate bilayer thickness only, which we have however obtained from
different experiments already.

Fig. 1 Diffraction spectra from the sample
made of n-decane:DOPC at 0.3:1 molar ratio
and measured at various D2O/H2O contrasts
(shifted vertically for the clarity of
presentation).
Despite the unsuccessful measurements, we suggest to continue our studies by focusing
on the improvement of oriented sample preparation method. The future experiments utilizing
highly aligned stacked bilayers will then allow us to answer the questions outlined.
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