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Abstract

The prevalence of type 2 diabetes is increasing worldwide and is about to reach
epidemic proportions. The disease is often associated with dyslipidemia which is
characterized by an atherogenic lipoprotein profile including elevated serum
triacylglycerol levels, low high-density lipoprotein levels and high levels of small low-
density lipoproteins. Several large clinical studies have shown that this change in serum
lipoprotein profiles constitutes a major cardiovascular risk factor, but the molecular
mechanisms are still not completely understood. It has been proposed that the intrinsic
properties of the particles, such as protein and lipid composition, might be responsible
for the increased risk, mediated through an increased accumulation of lipoproteins in
the artery wall, leading to atherosclerosis. The primary aim of this thesis was to isolate
and, with a lipidomics approach, characterize the atherogenic lipoproteins from patients
with type 2 diabetes. A secondary aim was to link compositional changes to
atherosclerotic processes in vitro.

Initially, an ultracentrifugational method was developed for the isolation of lipoproteins
at physiological settings. Then, in order to make a comprehensive lipid characterization
of the lipoproteins, an analytical platform for lipidomics analyses was established. This
platform consists of a normal-phase HPLC system with an evaporative light scattering
detector that is used in combination with a hybrid quadrupole time-of-flight instrument,
equipped with a chip-based nanoelectrospray interface.

By using this platform the atherogenic lipoproteins from patients participating in two
major studies were characterized. The results revealed several alterations in the lipid
and protein composition of the atherogenic lipoproteins isolated from patients with type
2 diabetes. Several of these alterations could, by the use of different in vitro systems, be
linked mechanistically to proatherogenic processes such as lipoprotein retention and
tissue inflammation. We also showed that changes in lipoprotein lipid composition were
mainly associated with dyslipidemia.
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