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AP19680470 «"Involvement of phosphoinositol diphosphate (PIP2) and
Kv7 potassium channels in the regulation of hyperexcitation in an
epileptic model"» (government registration Ne 0123PK00428).

Relevance

The problem is that pathological bursts of hyperexcitation cause
neuronal death and are observed in epilepsy and a number of other
neurodegenerative processes. The nature of the key ion channels
involved in the generation of periodic bursts of hyperexcitation and their
regulation are unknown. The mechanisms of the relationship between
metabotropic receptor activity and brain electrical activity in epilepsy
have not been established at present. The idea behind the project is that
low-threshold Kv7 channels are the link between calcium signalling and
hyperexcitation, as they are controlled not only by electrical potential
but also by the natural ligand phosphoinositol diphosphate. This makes
it possible to activate Kv7 channels and suppress hyperexcitation using
receptors conjugated to PLC and PI3K that regulate PIP2 levels.

Purpose

The aim of the project is to elucidate the role of PLC and PI3K-
conjugated receptors in the regulation of Kv7 family potassium channels
and the possibility of using the PIP2-Kv7 signalling pathway to suppress
hyperexcitation in epilepsy.

Obijectives

1. Identify the role of potassium channels of Kv7 family in the regulation
of frequency and duration of action potential bursts during
hyperexcitation during epileptiform activity in rat hippocampal neuronal
network.

2. Show the effect of direct Kv7 activators and inhibitors on parameters
of synchronous bundle activity and Ca2+ impulses in control and
epileptiform neurons.

3) Determine the effect of Kv7 channels on electrical and calcium signal
parameters during transition of hippocampal neurons to synchronous
epileptic activity induced by GABA(A)-dependent inhibition
attenuation.

4. To record changes in parameters of synchronous pacing activity and
Ca2" impulses during direct inhibitors and activators of PLC and PI3K
that regulate PIP2 levels.

5. To record changes in parameters of synchronous kidney activity and
Ca?* impulses under the action of PLC and PI3K receptor agonists that
change the level of PIP2. Show that activators and inhibitors of PIP2
levels control the process of hyperexcitation in the brain by regulating
Kv7 activity.

6. Study neuroprotective effect of Kv7 channel activators. Show that
neuroprotective effect of Kv7 channels is due to earlier termination of
action potential bundles in neurons during epileptiform activity.

Expected and
achieved results

The project will demonstrate the involvement of Kv7 family potassium
channels in the regulation of the frequency and duration of action
potential bursts during hyperexcitation during epileptiform activity
induced by abolition of GABA(A)-dependent inhibition. The role of
PLC and PI3K-conjugated receptors in PIP2-dependent regulation of
Kv7, hyperexcitation generation and termination will be demonstrated.
It will be shown that the neuroprotective effect of Kv7 channel activators
is due to earlier termination of PDS clusters and calcium pulses.
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