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Abstract

Epilepsy is currently considered one of the most severe chronic neurological disorders,
characterized by spontaneous, unpredictable and recurrent epileptic seizures. Its primary caused
by hypersynchronization witin neuronal networks. Epilepsy is the second most common and
serious neurological condition after stroke.

The treatment of affected individuals is largely symptomatic and involves the administration
of antiepileptic drugs (AEDs). It is important to note that approximately 20-30% of patients are
resistant to pharmacological treatments. The main goal of therapy is to improve the quality of
life in patients by reducing the frequency of seizures, or ideally, achieving seizure elimination
through the use of AED:s.

Myo-inositol (MI) is a physiologically important osmolyte and precursor molecule for
phosphoinositides. Post-treatment with myo-inositol (MI) inhibits kainic (KA)-induced
neuronal cell death, apoptosis, and a range of associated molecular processes in the rat
hippocampus. Moreover, MI is recognized as a neuromodulator, that may influence epigenetic
regulation, including histone acetylation.

Histone deacetylases (HDACs) are key molecular components of epigenetic regulation,
involved in chromatin structure remodeling and gene expression control. Understanding the
epigenetic mechanisms involved in the development of epilepsy could provide a foundation for
novel epigenetic therapies, as well as for the prevention and progression control of the disease.
Notably, alterations in DNA methylation have already been linked to epileptogenesis. Based on
all the above and previous research findings, it is of interest to investigate changes in HDAC7
expression following kainic acid-induced epileptogenesis and the effect of myo-inositol
treatment.

As part of this master’s thesis, a series of experiments was conducted on three groups:

control+saline, KA+saline and KA+MI. Quantitative changes in HDAC7 expression were



examined in the hippocampus and neocortex following KA-induced status epilepticus and MI
treatment.

An increase in HDAC7 expression was observed in the hippocampal structure of the
KA+saline and KA+MI groups, which may suggest a potential functional involvement of HDAC7
in epigenetic regulation. The preservation of HDACY7 levels following MI treatment may reflect
a target-specific effect of MI. Notably, HDAC?7 is considered an intermediary molecule in the
action of myo-inositol, and its alteration may serve as a potential biomarker and therapeutic

target.

Keywords: myo-inositols, epilepsy, epileptogenesis, histone deacetylase 7 (HDAC7)



