
A Semisynthetic 5-n-Alkylresorcinol Derivative and its Effect upon
Biomembrane Properties
Maria Stasiuka,*, Dominika Bartosiewicza, Jerzy Gubernatorb,
Katarzyna Cieslik-Boczulac, Martin Hofd, and Arkadiusz Kozubeka

a Department of Lipids and Liposomes, Faculty of Biotechnology, University of Wroclaw,
Przybyszewskiego 63/77, 51-148 Wroclaw, Poland. E-mail: stasiuk@ibmb.uni.wroc.pl

b Academic Centre for Biotechnology of Lipid Aggregates, Przybyszewskiego 63/77,
51-148 Wroclaw, Poland

c Group for Structure and Molecular Reactions, Faculty of Chemistry, University of Wroclaw,
F. Joliot-Curie 14, 50-383 Wroclaw, Poland

d J. Heyrovsky Institute of Physical Chemistry, Academy of Sciences of the Czech Republic,
and Centre for Complex Molecular Systems and Biomolecules, Laboratory for
Biospectroscopy, Dolejskova 3, 18223 Prague 8, Czech Republic

* Author for correspondence and reprint requests

Z. Naturforsch. 62c, 881Ð888 (2007); received April 24/June 4, 2007
MSAR (1-sulfate-3-myristoyl-5-pentadecylbenzene) is a semisynthetic derivative of 5-n-

pentadecylresorcinol (C15:0). MSAR exhibits hemolytic activity against sheep erythrocytes
with a EH50 value of (35 ð 1.7) µm. At low concentrations MSAR also exhibits the ability to
protect cells against their hypoosmotic lysis. This protective effect is significant as, at 0.1 µm
of MSAR, the extent of osmotically induced cell lysis is reduced by approx. 20%. It was
demonstrated that the 9-anthroyloxystearic acid signal was most intensively quenched by
MSAR molecules, suggesting a relatively deep location of these molecules within the lipid
bilayer. MSAR causes an increase of the fluorescence of the membrane potential sensitive
probe. This indicates an alteration of the surface charge and a decrease of the local pH
value at the membrane surface. At low bilayer content (1Ð4 mol%) this compound causes a
significant increase of the phospholipid bilayer fluidity (both under and above the main phase
transition temperature) of dipalmitoylphosphatidylcholine (DPPC) liposomes. At this low
content MSAR slightly decreases the main phase transition temperature (Tc) value. The
effects induced in the phospholipid bilayer by higher contents of MSAR molecules (5Ð10
mol%) make it impossible to determine the Tc value and to evaluate changes of the mem-
brane fluidity by using pyrene-labeled lipid. MSAR also causes a decrease of the activity of
membrane-bound enzymes Ð red blood cell acetylcholinesterase (AChE) and phospholipase
A2 (PLA2). MSAR decreases the AChE activity by 40% at 100 µm. The presence of MSAR
in the liposomal membrane induces a complete abolishment of the lag time of the PLA2
activity, indicating that these molecules induce the formation of packing defects in the bilayer
which may result from imperfect mixing of phospholipids.
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