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Experimental and theoretical investigations on effects of focal brain cooling on
the generalized seizures
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The goal of the study was to investigate the effects of focal brain cooling (FBC)
on bicuculline-induced generalized tonic-clonic seizures (GTCSs) in rats. A cooling device was implanted
in the right somatosensory cortex in rats. Five days after implantation, GTCSs were produced by
intraperitoneal injection of bicuculline under free-moving conditions. Ten minutes after GTCS onset, the
temperature of the cortical surface was reduced to 15, 10 or 5 C for 10 min. ECoG and seizure symptoms
were continuously monitored and the severity of each GTCS was scored using the Racine stage.Temperature
reduction to 15, 10 and 5 significantly improved Racine stages and suppressed epileptiform discharges
(EDs). These findings indicate that FBC has an anticonvulsant effect on GTCSs and may suppress EDs in the
cooled cortex and in the remote cortex, which has nerve fiber connections from the cooled cortex via the
corpus callosum.
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