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SESN3 and seizures following brain injury
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Seizures are the most common neurological sequelae following brain injury such as stroke and traumatic brain
injury (TBI). The mechanisms of seizure/epilepsy in these acute neurological disorders remain unclear. Recent
studies indicated that epilepsy could be mediated by energy metabolism related proteins such as Sestrin3 (SESN3).
The present study attempted to reveal the contribution of SESN3 to seizure generation in cerebral ischemia in diabetic
condition and TBI. Transient global ischemia was produced in adult rats and mice. Diabetes was induced by i.p.
injection of 50 mg/kg streptozotocin (STZ). TBI was induced in mice using the control cortical impact method. The
seizure activity was defined by the Racine scale III-V. The neuronal death in the brain was determined by hematoxylin
eosin staining. The expression levels of SESN3 were analyzed by western blotting and immunohistochemistry. The
neuronal excitability was recorded using electrophysiological approaches. The blood glucose levels was >300 mg/
dL in animals one week after STZ injection. The seizure rate was significantly increased after 15 min ischemia. No
obvious neuronal damage was observed in hippocampus and cerebral cortex. SESN3 expression in hippocampus
was significantly increased in diabetic animals with post-ischemia seizures. The potassium channel expression and
currents in hippocampal neurons were decreased and neuronal excitability increased in these animals. The seizure
rate was significantly decreased from 60% of wild type mice to 15% of SESN3 knockout mice after 15 min ischemia.
In mice with TBI, the seizure was induced by GABAA receptor blocker Pentyleneletrazole (PTZ, 40 mg/Kg, i.p.).
One week after TBI, the latency of seizure onset was reduced in SESN3 KO mice; the input resistance of hippocampal
neurons decreased and the rheobase increased in these KO animals. These data suggest that SESN3 involved in
seizure generation after brain injury by affecting neuronal excitability.
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