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Appendices
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Dankjewel voor je enthousiaste hulp bij het opzetten en uitvoeren van analyses.

Jeroen, jou wil ik hartelijk danken voor alle constructieve suggesties, ideeén en tips op
het gebied van data analyse.

I would like to give many thanks to Eric, Yumi, Wilbert, and others from the TSE-group
for the constructive discussions during (and outside) our meetings. These meetings pro-
vided important reflections on the work described in this thesis.

Verder wil ik mijn stagestudenten Oscar Natan, Berfin Gllave, Floor Bonsel en Semra
Palic hartelijk bedanken voor hun bijdrage aan dit onderzoek.

Tot slot wil ik jullie, Roos, Rachel (en ja, ook jou, Fieke), bedanken voor de ruimte die
jullie gaven om mijn promotieonderzoek af te ronden. Ik heb veel avonden en papadagen
van jullie tijd gesnoept. Bovendien laten jullie me elke dag weer zien dat er meer is dan

promotieonderzoek dat het leven waardevol maakt.



General discussion and conclusion
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Discovery and development of Central Nervous System (CNS) drugs is hampered by
high attrition rates. One of the reasons is the lack of blood-based biomarkers that
represent the interaction between the drug and the neurological systems of inter-
est. Here, we present a systems-pharmacology approach that combines a multi-bio-
marker discovery approach (e.g. metabolomics) with pharmacokinetic/pharmaco-
dynamic (PK/PD) modeling to reveal quantitative pharmacological characteristics
that are relevant to dopaminergic drug action. Moreover, we set out to identify bio-
markers that can be obtained from the blood as non-invasive sampling site.

In the first section of this thesis the methodology is introduced in the context of
translational CNS drug development. Additionally, a systematic search is performed
to available biomarkers of dopaminergic drug action. Then, in the second part, the
multi-biomarker PK/PD approach is applied to biomarkers from the neuroendocrine
system as connection between brain and blood. In the third section, the methodol-
ogy is developed using the simultaneous, time-resolved metabolomics response in
brain extracellular fluid and plasma.

By applying multi-biomarker PK/PD modeling we revealed quantitative pharmaco-
logical characteristics of dopaminergic drugs with regard to multiple biological
processes. Moreover, we identified potential blood-based biomarkers of dopami-
nergic effect in the brain.




