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Animal model of cognitive impairments following gelastic seizures with the use
of optogenetics
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We introduced ChR2 into lateral hypothalamus using AAV9 viral vectors, and
photostimulated ChR2-expressing axonal terminals in the dorsomedial and lateral habenular nuclei in
the thalamus at 80 Hz when the rats conducted a spatial working memory and control visual
discrimination tasks. The pathway-specific photostimulation induced transient increases and late
suEpression of & [ andy powers, and induced working memory task-specific behavioral impairments

when stimulation was applied during the cue-presenting period, but not during the delay period.
These results demonstrated the feasibility of pathway-specific photostimulation in mimicking
post-epileptic neural circuit changes, indicating that transient hyperactivation and subsequent
suppression of the hypothalamus-dorsal thalamic pathway plays a role in cognitive impairments
following gelastic seizures.
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