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Abstract

Despite of number of anti-epilepsy drugs, around 20% of epilepsy patients fail to control seizure.
Therefore, understanding of the disease mechanism is desired. Carnitine/organic cation transporter
OCTNL1 is expressed in the brain and transports an antioxidant ergothioneine (ERGO), carnitine,
and spermine, all of which may be associated with epilepsy. Thereby, the present study aimed to
clarify the relationship between epilepsy and OCTN1. Ocntl gene knockout mice (Octn1™) showed
lower seizure score compared to wild-type mice in both acute pentylenetetrazole (PTZ)-induced
seizure and PTZ-induced kindling models. Up-regulation of neuronal excitation markers, c-fos and
Arc, and neurotrophic factor Bdnf by PTZ administration was observed in hippocampus of wild-type,
but not Octn1™. To find endogenous OCTN1 substrate that is associated with the seizure reduction
in Octn1™, untargeted metabolomics using LC-QTOFMS was conducted for hippocampus, frontal
cortex, and plasma of both strains. As a result, plant alkaloid homostachydrine was identified as a
novel OCTN1 substrate. Homostachydrine administration increased PTZ-induced acute seizure
score, and expression of Arc in hippocampus and that of Arc, Egrl, and Bdnf in frontal cortex.
Administration of OCTN1 substrate/inhibitor ERGO, on the other hand, inhibited PTZ-induced
kindling and reduced plasma homostachydrine concentration. Thus, the present study showed that
OCTN1 is at least partially related to PTZ-induced seizure which can be potentiated by
homostachydrine, a newly identified food-derived OCTN1 substrate.
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