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[Abstract] The raft structure presumed in the plasma membrane is often compared with the
static raft structure artificially formed in phase separated lipid bilayers. We tried to characterize
the structure and possible fluctuation of lipid bilayer membranes by estimating their viscosity. We
evaluated the membrane viscosity by using trans-stilbene as a fluorescence probe, with
picosecond time-resolved fluorescence spectroscopy. In this study, we attempted to estimate the
viscosity of artificial lipid bilayers in phase separated liposomes and the plasma membrane of
HelL a cells by using 4-hydroxy-trans-stilbene as a fluorescent probe. The result indicates that both
of the phase separated membranes and the plasma membrane have at least two environments with
different viscosity. The presence of the lipid raft is strongly suggested in the plasma membrane.
The difference in viscosity between the two environments of the plasma membrane is larger than
that of the phase separated artificial liposome, suggesting the presence of more complicated raft
structure in the plasma membrane.
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Fig. 1. Fluorescence decay curves of tSB-OH embedded in the lipid bilayers of DOPC:DPPC:Chol
liposomes (red trace) and the plasma membrane of HelLa cells (blue trace). Each decay kinetics is fitted with
a double exponential function.

Table 1. Viscosity (77) of the lipid bilayer and the plasma membranes estimated from fluorescence
lifetime of tSB-OH.

Sample n (fluid) / mPa s n (viscous) / mPas  Amplitude ratio
DOPC:DPPC:Chol. 10 300 0.72
Hel a cell 0.5 45 0.69
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