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Hydrophobic Hydration within Phospholipid Bilayers
and the Dehydration Effect of Ca®* Ions

Toshiharu Takizawa

Some recent topics concerning to the structure and properties of lipid bilayers are
reviewed with the special reference to hydrophobic hydration. The partial molar heat
capacity per CH, group in the aqueous dispersions of phospholipids is much larger than the
heat capacity per CH, group in solid paraffins. The reason for the large heat capacity is well
interpreted by hydrophobic hydration of CH, groups within the phospholipid bilayers. The
mixing enthalpies of the aqueous dispersions of triphosphoinositide(TP1) and the aqueous
CaCl, solution are positive, while those of glycerylphosphoryl-inositoldiphosphate (GPIDP,
the hydrophilic part in TPI) are negative at lower concejtrations of CaCl,. The positive
contribution of the hydrocarbon chains in TPI to the mixing enthalpy is attributed to the
dehydration of lipid bilayers induced by Ca®* ions. The water adsorption experiment shows
that the amount of hydrophobic hydration of the unsaturated acyl chains in the lipid bi-
layers is much higher than that of the saturated chains.
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Table 1 Average increase in ¢Cp per additional
methylene group, A¢Cp (cal-K™!
mol™) for PC and PE at 20°C (in the
gel phase) and at 80°C (in the liguid
crystalline phase), in comparison with
solid and liquid n-alkanes. (A. Blume,
Biochemistry 22, 5438 (1983))
Lipid T=20 °C T=80°C
PC 13.0 16.5
PE 10.5 7.5
n-alkanes 4,5% 7.8%
Hydrophobic hydration 21.5%*

* Data from Messerly et al.
** Data from Roux er al
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Fig. 10 The weight increase and the heat of
adsorption for DPPC.
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