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To better understand the physiological and pathophysiological conditions
underlying health and disease, an increasing amount of research has been
performed to monitor endogenous molecules, such as peptides, present in
the body. One organ receiving a lot of interest in particularly is the central
nervous system (CNS). Hand in hand with the increasing life expectancy,
expanding population and better diagnostics, neuroscience is a continuously
expanding field of research compromising a lot of unrevealed questions
today. Currently, the focus on signaling molecules within the CNS is shifting
from traditional neurotransmitters, e.g. norephinephrine, dopamine,
serotonin, towards peptides and proteins. Their possible involvement in a
series of neurological pathologies such as e.g. Alzheimer’s disease,
depression and Parkinson’s disease makes them and their receptors
attractive subjects of scientific research. In order to obtain better insights
into the central peptidergic effects, it is essential to monitor their
concentration in the brain whereby these compounds are sampled by
microdialysis. The analysis of neuropeptides in microdialysis samples is
challenging due to their low abundancy and intrinsic physicochemical
properties resulting in reduced stability and adsorption behavior. As such
very sensitive miniaturized liquid chromatography methods coupled to mass
spectrometric detection are often used for their quantification. This
dissertation focuses on several strategies which can be exploited for
increasing the method sensitivity for peptide analysis. A first part focuses on
the chromatographic conditions for the separation of a set of neuropeptides.
This is followed by an assessment of different additives that can be used for
modifying the charging of peptides during electrospray ionization. In
addition, the use of a novel ionization source is discussed and compared to
electrospray ionization for the ionization of peptides before detection by
mass spectrometry. Furthermore, a part of the dissertation focuses on the
adsorption of peptides to microdialysis syringes and the consequences for

their administration.
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