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Abstract

Epilepsy is a chronic neurological disorder characterized by excessive excitability of neuronal
networks and spontaneous discharges. One of the central roles in the process of epileptogenesis
is played by functional disturbances of potassium channels, which lead to destabilization of the
membrane potential and uncontrolled propagation of electrical signals.

The widespread convulsive activity associated with potassium channel dysfunction is caused
by autosomal dominant mutations in the KCNQ2 gene. These mutations result in a loss of
function in the gene encoding the KCNQ2 cation channel. The search for antiepileptic
medications remains one of the greatest challenges in neuroscience.

For proper functioning, these channels require a lipid molecule, PIP2. PIP2 is synthesized
from myo-inositol, which is absorbed by cells through the SMIT1 and SMIT?2 transporters.

In recent years, there has been growing interest in the therapeutic use of myo-inositol in
neurodegenerative diseases, including epilepsy.

Based on the above, it would be interesting to study the quantitative changes of the KCNQ2
protein following kainic acid-induced epileptogenesis and the effect of myo-inositol.

The study used Wistar strain laboratory rats, divided into three groups: I — Control + Saline
(Cont+Sal), IT — Kainic acid + Saline (KA+Sal), and III — Kainic acid + myo-inositol (KA+Myo, 60
mg/kg). These groups underwent 24-hour video monitoring, received twice-daily injections of
the respective compounds for 28 days, and were decapitated after 56 days. Western
immunoblotting was used to assess the quantitative levels of the KCNQ2 protein.

The results showed that during epileptogenesis, KCNQ2 expression significantly decreased in
the KA+Sal group compared to both the myo-inositol group and the control group. Notably, 28
days of treatment with myo-inositol almost fully restored KCNQ2 levels, making them
comparable to those of the control group.

Based on these results, it can be assumed that myo-inositol has a positive effect on this
channel, exhibits neuroprotective properties, and may potentially be used as a therapeutic agent

against epilepsy.
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