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Introduction: The correlation between sleep and epilepsy has been argued over the past decades. Although the
similarities and contrasts between sleep and epilepsy had been considered, their intertwined nature was not revealed
until the nineteenth century. It is documented that sleep disorders are associated with epilepsy. The origin, suppression,
and spread of seizures are affected by sleep. Meanwhile, orexin, a wake-promoting neuropeptide, provides a
bidirectional effect on both sleep and epilepsy. Orexin and its cognate receptors, orexin receptor type 1 (OX1R) and
type 2 (OX2R), orchestrate their effects by activating various downstream signaling pathways. Although orexin was
considered a therapeutic target in insomnia shortly after its discovery, its potential usefulness for psychiatric disorders
and epileptic seizures has been suggested in the pre-clinical studies. Dual OXR antagonists (DORAS) such as
almorexant and suvorexant are administered as new drugs for treating insomnia. Therefore, this review discusses
whether orexin dysfunction plays a role in seizure and sleep disorders (especially narcolepsy) and their reciprocal
relationship.

Search Method: Systematic search was performed in Embase, MEDLINE, Scopus, Web of Science Core
Collection, and Google Scholar for relevant references. Different combinations of keywords, including “Orexin”,
“Sleep”, “Seizure”, “sleep disorders”, “Insomnia”, “Orexin receptors”, “Narcolepsy”, “Orexin receptor antagonist”,
“Orexinergic neurons”, “Rat model”, “Animal model”, “in vivo model”, “in vitro model” were searched in the
“title/abstract” field in these databases. Related articles were selected.

Results: According to the confirmed correlation between orexin activation, insomnia, and elevation in the risk of
seizure, DORAs can be a novel choice for treating seizures, especially in patients with insomnia. Therefore, it is
currently difficult to distinguish between the hypnotic effects of DORASs and their anti-seizure activity.

Conclusion: Targeting orexinergic signaling may serve as a promising approach for treatment of both sleep
disorders and epilepsy.
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