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The bending rigidity of lipid bilayers in the anomalous
swelling regime determined by neutron spin echo

Dept. of Physics, Kyoto Univ. Hideki Seto!, Mafumi Hishida
NCNR, National Institute of Standards and Technology =~ Michihiro Nagao

ALY VIEEDKPTIRT 5 7 X 7H#EIk, Y VIEES T DENTO packing DEWIZE D,
mE LA T VD S REARICER T 5, Z LT DMPC DPPC R EDY VIFEIZB WL
Tk, PO /REH OB RE LB W T EREM AT 3 TEERE) oRRBELNns 2
EBHENT Wi, SEIEZDEREBHOERN 2RO, fEFAE Y Za—E2zAWTT
BHEOHMITHERROL 2 HRT, ZOMRER. REEEEIADS 0> TEIEC & 3 EH»Sy
ot T, BOEFLN LB I LICL D ERABMERL CIRMERNLRS, L5
NETEAOSNTVREBRICRT2HEREL> TS,

The origin of anomalous swelling in multilamellar vesicles of phospholipids upon approaching
the main transition [1] is still a matter of dispute. From the recent small-angle X-ray scattering
experiment on DMPC, the decrease of the bending modulus of the lipid bilayers is confirmed
to be the origin of the anomalous swelling; this would increase undulations of lipid bilayers
and would increase the steric repulsion between bilayers. [2] However, nobody has any ideas to
explain the microscopic origin of the decrease of bending modulus near the main transition so
far.

Neutron spin echo is the most effective tool to estimate the bending modulus of lipid bilayers,
because a dynamics of bilayers could be observed. Thus, we have compared the dynamics of
lipid bilayers in the anomalous swelling regime with that in the normal liquid crystalline phase.
The result showed that the bending modulus increases in the anomalous swelling regime. This
tendency is opposite with the previous results in the literature. On the other hand, it is the

same as observed in a "swollen phase” induced by adding ethanol and/or applying pressure. [3]
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