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Cosmetology includes physiological approach to skincells of human body. And all cells are
constructed with biomembranes which are assemblies of lipids, proteins and various minor
constituents held together by non covalent interactions. Membrane lipids are amphipathic
molecules, and they spontaneously form bilayers in aqueous environments. Hydration of lipids
plays an important role in this process. So the hydration was investigated in various phospho-
lipid species by an optical microscope with image processing devices. Interaction of membrane
proteins with lipids is hydrophobic with the lipid hydrocarbon chains in contact with hydro-
phobic regions on the protein surface or penetrating into the protein interior and electrostatic
interaction between charged groups on the protein surface and the lipid head groups. Although
a lot of studies are focused on the structure of biomembranes, the organization of lipid molecules
in biomembranes has not been fully determined. In order to resolve more extensively the inter-
action between lipids and proteins, it was investigated by differential scanning calorimetry
(DSC) in model membrane systems.

The effect of electrostatic interaction between basic polypeptides (polylysine and poly-
arginine) and acidic phospholipids (phosphatidylserine and phosphatidic acid) was examined by
DSC. Polylysine raised the phase transition temperature of dipalmitoylphosphatidylserine (DPPS)
by 5 degrees. On the other hand, polyarginine lowered the phase transition temperature of DPPS
by 6 degrees. The same effects was observed in dimyristoyl phosphatidic acid (DMPA) and
dipalmitoyl phosphatidic acid (DPPA).

Melittin is a major component of bee venom and consists of 26 amino acids starting with
predominantly hydrophobic amino acids in the N-terminal part and finishing with charged and
hydrophilic residues in the C-terminal part. DSC studies revealed that melittin was able to induce
membrane fusion between neutral phospholipids and acidic phospholipids.
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Fig. 1 Chemical structures of phospholipids

DPPS:

dipalmi toylphosphatidyliserine.

DMPA: dimyristoyl phosphatidic

acid. DPPC: dipalmitoylphosphatidylcholine.

DPPS and DMPA are acidic phospholipids,

pholipid.

and DPPC is a neutral phos-

Tm indicates main phase transition temperature of each phospholipid.
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Fig. 2 Thermogram and unit structure of dipalmitoylphosphatidylcholine (DPPC)

membrane

Top: thermogram measured by DSC.
arrangement of phospholipid molecules (side view)

Middle:

Bottom: Unit structures obtained by X-ray diffraction (top view)
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Fig. 3 Hydration of dipalmitoylphosphati
choline (DPPC)
The hydration process is accompanied
phase transition.
A: Below the phase transition temperature.
C: Avove the main transition temperature,
hydration was proceeding.
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B:Above the main transition temperature,
hydration process just started.

D:Above the main transition temperature,
the hydration was completed.The hydration
process was ohserved by an optical micro-
scope, and the process was recorded on a
video tape.
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Fig. 5 Effect of poly(L-lysine) on thermograms

of dipalmitoylphosphatidylserine
DPPS liposomes were prepared by
dispersing 2umol phospholipid in HEPES
buffer (50mM HEPES, 5mM EDTA ; pH7.3)
containing desiredamount of poly
(L-lysine) at 80°C.

The numbers indicate molar ratio of
L-lysine residue to DPPS.

Thermograms were obtained after the
incubations at a heating rate of
0.5K/min.
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Fig. 6 Effect of poly(L-arginine) on thermo-
grams of dipalmitoylphosphatidylserine
(DPPS)

DPPS |iposomes were prepared by
dispersing 2mumol phospholipid in
HEPES buffer (50mM HEPES, 5mM EDTA;
pH7.3) containing desired amounts of
poly (L-arginine) at 80°C.

The numbers indicate molar ratio of L-
arginine residue to DPPS. Thermograms

were obtained after the incubations at
a heating rate of 0.5K/min.
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Fig. 7 Membrane fusion detected by change in
DSC thermograms
DPPC liposomes were prepared by (50mM
HEPES, 5mM EDTA ; pH7.3) containing

(A)OmM, (B)0.02mM, (C)0.04mM, (D)O.06mM
and (E)0.06mM melittin.
In the absence of melittin, DPPS lipo-

somes were prepared in the same method.
DPPC and DPPS liposomes were mixed and
incubated for 2h at (a)-(d) 55°C or (e)
25°C. (F) Liposomes of equi molar
mixture of DPPC and DPPS were prepared
in 0.06mM melittin at 80°C.
Thermograms were obtained after the
incubations at a heating rate of
0.5K/min.
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