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Introduction: Disrupted glutamate homeostasis in the synaptic cleft leads to neurological diseases, such as
epilepsy. GLT-1 expression decreased in brain tissue linked to epilepsy. Decreased glutamate removal from the
synaptic cleft causes excitotoxicity and generation of seizure behavior. The main removal of glutamate from the
synaptic space is done by the glial glutamate transporter (GLT-1) expressed in astrocytes. This study investigated the
effect of ceftriaxone, an activator and enhancer of glutamate transporter 1 expression on seizure behavior induced by
pentylenetetrazol .

Methods and Materials: In this study, rats were kindled by PTZ (37.5 mg/kg/48h) intraperitoneally. 0.5 uL of 0.5
mM Ceftriaxone was injected into the right lateral cerebral ventricle of the rat 60 minutes before PTZ during kindling
progress. Maximal seizure stage (SS), stage 4 latency (S4L), stage 4 and 5 duration (S4D, S5D) and seizure duration
(SD) were measured within 20 minutes after PTZ injection by observation.

Results: Results showed that GLT-1 activation by ceftriaxone before PTZ injection caused a significant reduction
in SS, S4D & S5D, SD and increased S4L (Two way ANOVA, Bonferroni Post test, P<0.0001 & P<0.001).

Conclusion: This study revealed that GLT-1 activation prior to PTZ injection delays the propagation of seizure
activity in the nervous system and speeds up deactivation of the excessive activated neurons. Activation of this
transporter has stopped convulsive activity from spreading to various parts of the brain, responsible for the
generalization of seizures. Ceftriaxone could potentially reduce glutamate in synaptic space by up-regulating GLT-1
in cases of high excitability. This can be one of the mechanisms involved in lowering the excitability level of neurons
and thus reducing the occurrence of seizure behaviors in this model of epilepsy.
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