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Hydroxytyrosol decreases phosphatidylserine exposure and inhibits suicidal death induced
by lysophosphatidic acid in human erythrocytes.
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University of Campania “Luigi Vanvitelli”, via Luigi de Crecchio, 80138 Naples, Italy

Abstract:

Background/Aims: Lysophosphatidic acid (LPA) is a phospho-
lipid signal molecule that regulates many cellular processes
both physiological and pathological. Moreover, its high plas-
ma concentrations are toxic for several cellular types, including
erythrocytes (RBC), as it acts as a pro-thrombotic and pro-ath-
erogenic agent. It is therefore essential to explore the potential
protective role of nutrition in protecting cells from the possible
toxic effects of high plasma concentrations of LPA by testing
bioactive nutrients. In particular, our focus was on hydroxyty-
rosol (HT), a phenolic antioxidant occurring naturally in virgin
olive oil, investigating its possible protective effect in prevent-

ing LPA-induced programmed cell death (eryptosis) in human
RBC.

Methods: Intact RBC were incubated in the presence of 2.5
uM LPA and increasing concentrations of HT. Phosphatidylser-
ine (PS) exposure with cell shrinkage, influx of extracellular
calcium (Ca2+), ATP and glutathione levels were measured by
FACS analysis. In addition, confocal laser scanning microscopy
was used to determine RBC morphological alterations, as well
as microvesicle formation.

Results: Our study confirms that LPA- induced eryptosis
is characterized by PS exposure at the cell surface, with cell
shrinkage and ATP and glutathione depletion; (Ca2+) influx is
also a key event that triggers eryptosis. Here we report for the
first time that cell co-incubation with LPA and in quantities as
low as 0.1 pM HT causes a significant decrease in PS-exposing
RBC, along with significant protection from the decrease in
cell volume. Moreover, treatment of RBC with HT countered
the influx of extracellular Ca2+ and has completely restored
ATP and glutathione content at 1 pM. Finally, under the same
experimental conditions, HT exerts a protective effect on RBC
morphological changes and microvescicle release, completely
restoring the typical biconcave shape at 1 pM. Conclusions.
Taken together, the findings reported in this paper point to a
novel biological effect of HT in preventing programmed sui-
cidal death in anucleated cells and indicate that prevention
from LPA toxic effects may represent an additional mechanism
responsible for the claimed health-promoting effect of this di-
etary phenol, particularly related to cardiovascular diseases.
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