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Orexin receptor 2 modulators in the treatment of narcolepsy
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he neuropeptides orexin A and orexin B (also known as hypocretins) are produced by hypothalamic neurons and belong

to ligands for orphan G-protein coupled receptors, OX1-R and OX2-R mapped on human chromosomes 1p33 and 6cen
respectively. The localization of orexins in humans is limited to the dorso lateral hypothalamus with comprehensive dense
projection to the locus coeruleus, basal forebrain, amygdala, dorsal raphe nuclei, cholinergic brainstem and spinal cord.
Generally, the primary role of orexins is to act as excitatory neurotransmitters and regulators of the sleep process. Several studies
have suggested that loss of orexin neurons may lead to the sleep disorder narcolepsy. Narcolepsy is a chronical neurological
disorder of alertness characterized by a decrease of ability to manage a sleep-wake cycles which is demonstrated as abnormal
daytime sleeping periods, hypersomnia, interrupted nocturnal sleep, cataplexy and rapid eye movement. Recent studies showed
that the major pathophysiology characteristic for human narcolepsy is the autoimmune-mediated loss of neurons producing
the orexin neuropeptides. Currently, patients with narcolepsy are treated symptomatically with amphetamine-like stimulants
and antidepressants, but it was shown a higher risk of potential addiction. An alternative to treatment of narcolepsy with
cataplexy would be a direct orexigenic system-targeted therapy. The discovery of orexin receptors, modulators and their casual
implication in narcolepsy is the most important advance in sleep-research. The presented work is focused on the evaluation
of compounds (L1-L11) selected by virtual screening for their ability to modulate orexin receptors in comparison to standard
agonist orexin A. We used a Fluo-3-based Ca2+-mobilization assay to assess the efficiency of studied ligands on the OX-2R.
We have also predicted their blood-brain barrier permeability. We can conclude that studied compounds possess the affinity
towards the OX2-R. However, the compounds do not have intrinsic activity; behave like the antagonists of this receptor. It was
shown that L4 was the most potent antagonist and displayed the IC50 value of 2.2 pM..
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