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Glial cells play a role in changes in hippocampal synaptic
plasticity through glutamate uptake from synaptic cleft in a
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Introduction: The neuroplastic process has been considered both a cause and consequence of epilepsy. After
seizure activity not only neuronal death occurs because of excitotoxicity but cellular and molecular events occur that
modify synaptic communication. Increased extracellular glutamate levels are both involved in epileptogenesis and
synaptic plasticity. Glial cells also respond to seizures and neuronal damage through a process known as “glial
reactivity”, which has a strong influence on the plastic changes related to epileptogenesis. Reactive astrocytes have
shown a reduced capacity to maintain extracellular glutamate homeostasis, especially through the expression of glial
glutamate transporter (GLT-1). In this study, the role of glial glutamate transporter (GLT-1) in changes in synaptic
plasticity induced by Pentylenetetrazole has been investigated.

Methods and Materials: Pentylenetetrazol, 37.5 mg/kg/48h, was injected intraperitoneally to make the animals
fully kindled. In vivo, field potential was recorded from the CA1 area of the hippocampus following Schaffer collateral
stimulation in animals whose glial glutamate transporters were activated by intracerebroventricular injection of 0.5 pl
of ceftriaxone (0.5 mM) every 24 hours, 60 minutes before each PTZ injection.

Results: The results showed that activating GLT-1 by injection of ceftriaxone before PTZ administration caused
a significant decrease in the paired-pulse index in the inter-pulse-interval of 20 milliseconds compared to kindled rats
(Two Way ANOVA, Bonferroni test, P<0.001). PTZ injection increased HFS-induced long-term potentiation (LTP,
Unpaired t-test, P<0.05). GLT-1 activation could reduce this effect of PTZ (Unpaired t-test, P<0.05).

Conclusions: The results showed that GLT-1 activation prevented the metaplasticity induced in the kindling
model. It can be concluded that glia is involved in the changes of synaptic plasticity of CA1 neurons due to seizure
induction partly through glutamate uptake from the synaptic cleft.
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