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Orexin antagonist for insomnia:
New mechanism and new concept
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Taiwan
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Location: Institute of Biomedical Sciences (IBMS) B1B room

Abstract:

The sleep phenotypes include REM (rapid eye movement) and non-REM stages. Its sleep-
wake cycle is regulated by an anatomical pacemaker, suprachiasmatic nucleus, which may be
influenced by the sunlight and inhibit the secretion of melatonin in pineal gland. Another area
for sleep regulation is the thalamus, functioning via thalamic oscillation and sensorimotor
gating. Several neurotransmitters are associated with sleep and arousal. The GABA system,
particularly central GABA-A receptor, is of essence to sleep. The arousal neurophysiology
involves central Histamine 1, Alpha 1-adrenergic, Serotonergic 2A, and Orexin receptors etc..
Combined with those neurobiological mechanisms, the final sleep phenotypes are controlled
by two pathways, circadian and homeostatic. The circadian pathway makes sleep structure
synchronize with the complex biological functions and psychosocial activities, such as
sunrise, sunset, body temperature, emotion, and cognition. Therefore, we may walk or eat
when awaking, and cortisol or temperature lowers at sleep. The cycle of sleep and wake also
synchronizes with the intracellular molecular rhythm, for instance, waking when the Period
protein elevated in the morning. At another hand, the homeostatic pathway mainly works as
the switching between sleep and wake under the influence of Adenosine 2 A receptor.

At traditional clinical practice for drug treatment of insomnia, we usually prescribed
benzodiazepines (BZDs) or Z-drugs, which act at GABA-A system with a rapid effect on
Chloride channel and sleep-wake switching. In the future, new medications for insomnia
focus on the regulation on circadian pathway, which effects are slower than the BZDs. Those
drugs, such as orexin antagonists, act on G-protein couple receptors and may involve in the
entrainment of sleep physiology. Therefore, the sleep drug therapy with orexin antagonist,
will emphasize the synchronization with bio-psycho-social situations instead of merely sleep-
wake exchange.
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Whole Tissue Imaging and Its
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B imE (Abstract):

In this workshop, we will first talk about the current development in
the field of 3D whole tissue imaging and further dive into the
technical details on how 3D tissue imaging is achieved and its
applications. We will share our experience in developing
technologies in tissue clearing, whole tissue immunolabeling, tissue
expansion, lightsheet microscopy, and imaging data processing.
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