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Introduction: Cognitive impairment and memory deficit are common features in multiple Sclerosis patients. The
mechanism of memory impairment in MS is unknown, but neuroimaging studies suggest that hippocampal
demyelination is involved. Here, we investigate the role of GABAA receptor on synaptic plasticity and neurogenesis
in the local model of demyelination in the rat hippocampus.

Methods and Materials: Demyelination was induced in male rats by bilateral injection of lysophosphatidylcholine
(LPC) 1% into the CA1l region of the hippocampus. The treatment groups received daily intraventricular
injectiinjectionselective GABAA antagonist, bicuculline (0.05 pg/2ul/animal), or a, selective GABAa agonist,
muscimol (0.1 pg/2ul/animal) 3 days after LPC injection. Synaptic plasticity (LTP) was evaluated by in vivo field
potential recording. Excitatory postsynaptic potential (fEPSP) was recorded from the CAZ1 region following
stimulation of the Schafferlateral region. BrdU injection (70 mg/kg) was done to labelle hippocampal neural stem
cells. Immunohistochemistry (IHC was performed to assess neurogenesis by tracking BrdU+ cells and characterization
of these cells was done using GFAP, Olig,2, and NeuN markers.

Results: Our data revealed that there was no significant difference in the Paired Pulse Index at 20, 80, and 200 ms
inter-pulse intervals between all experimental groups. LPC injection in the hippocampus decreased LTP induction.
Animals treated with bicuculline improved LTP induction; however, muscimol treatment did not affect LTP compared
to the PC group histological study confirmedemyelinationemylinatiothe extent in the LPC group was maximal.
Bicuculline treatment significantly reduced demyelination extension. IHC data confirmed that inhibition of GABAA
receptor enhanced the proliferation of hippocampal stem cells and increased neural and oligodendroglia differentiation
of the stem cells compared to the LPC group.

Conclusions: Bicuculline improved hippocampal synaptic plasticity through the improvement of LTP induction
and enhancement of hippocampal neurogenesis. We conclude that disruption of GABAergic homeostasis in
hippocampal demyelination context may be involved in memory impairment the implications for both
pathophysiology and therapy.
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