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INTRODUCTION

Differential scanning calorimetry (DSC) has proven an excel-
lent technique in studies of the thegrmel behaviour of lipid-water
systems which can be regarded as simple but useful medsls of the
lipid metrix of cell membranes (for reviews, see 1,2). The model
systems ag the natural membranes show the characféristics of
lyotropic liquid crystals (3). .. prominent representative of
lipids, dipalmitoyl-phosphatidylcheline (DPPC), which is among
others the main phospholipid in lung alveolar surfactant (4) for
instance shows three distinct phase transitions in the tempera-
ture range of 10-50°C. The most stu.ied gel-liquid crystalline
transition takes place at 41.5%, Structural alteration in the
lipid matrix which reflect in the thermograms connect t¢ changes
in the iontransport of the membrane (5) and to changes in the
function of membrane proteins (6), In this work we investigated
the thermal behaviour of several lipid-water systems modified by
changing the pH-value and the ionic composition of the environ-
ment or by chemicel agents like nonionic tenzides sand some new
crown ethars.

MATERTALS AUD METHODS

DSC-measurements were mads with a DuPont 910 DSC cell with =
heating rate of 5°C/min-~and in the sengitivity range of
0,1-0,2 oW/ cm, The samples were made by suspending the lipid
powder in the appropriate amount of bidistilled water or sali-
-solution or solution of other chemical agents, The samples ware
kept above the phase transition temperature of the lipid compo-
nent for 30 min before loading them into the Al-crucible for the
calorimetric runs.

The intercept of the base line with the slope of the peak in
the heating curve 1s given as the transition tempersture. The
area for the enthalpy calculation was defermined by planimetry.
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RESULTS AND DISCUSSION

In the case of lipid molecules with one or more dissociable
protons the varisation of the pH~-value of the system affects the
interaction between the hesd groups of the lipid molecules,
Phosphatidic acid (PA) which has two dissociable protons has been
investigated. On increasing the pH-value from 3.5 to 9 the degree
of digsociation increases from 0.5 to 1.5. Due to the increasing
electrostatic repulsion between the head groups the gel-liquid
crystalline transition temperature decreases as the cooperative
unit size of the trangition does too. Further increase in the
pH causes an sbrupt drop in the transition temperature which can
be explained with the suggesiion (7) that the hydrocarbon chains
of lipid molecules tilt from the normal of the bilayer.,

Also the poigr head-group region of the lipid bilayer can be
affected with monovalent ions. Table I shows that the chloride
galts of alkalines increase the phase transition temperature (Tm)
of dipalmitoyl phosphutidylothanolimine (DPPE) and to less extent
that of DPPC. Other (nitrate and perchlorate) salts seem to be
less effective,

Table I

DPPC DPPE
water 41.5 63.5
3 M LiCl 43,1 67.1
3 M LiNOB 41.3 65.5
3 M NaCl 43,0 68,0
3 M NeNO 41,1 66.0

3 M NaC1f, 41.4 -
3 M KCl 42,9 68,3
3 M KNOB 41.4 65.3
3 M RbCl 42,9 69.6
I M RbN03 40,9 66,0

We assume that the C1” ions promote the formation of H-bonds
between the head groups stabilizing the gel phase. The effect
increases with increasing salt-concentration (8).

An other phase transition (smectic G —» rippled structure) the
so called "pretransition® of the DPPC is sensitive to the
different alkali cations. The characteristic temperature of this
transition (T_) increases in the presence of alkali cations and
the increase EA'PP) correlates well with the (charge)2/radius-
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~values of the cations (Pig.).

(chqrge)zlmdlus (nnei)
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T, (°0) perm.constant

x 10712 r/s
control 41,6 5.230.04
n, =4 38.9 5.3%0.04
n, =56 37.5 9,0%0,08
ng =9 38,9 12.0%0,09
n, = 13 40.0 3.2%0,07
n, = 23 40.7 6.0%0.05

Similar correlution has been obtained for soi ¢ new crown c.ha.rs
which show great ion selectivity (10).

COIICLUSION
Our and other’s experimentel results show that DSC is a
powerful techniquec for the tudy of model meibronrs., Receont
development of high-sénsitivity inebtruments hclp this tnchnique
in becoming a powerful tool in the study of natural menbrw.n:zs
and other biologicnl systems too.
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