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Relevance

Disturbance of rhythmic activity of different brain regions is observed
in many neurodegenerative diseases, and exceeding the limit frequency
of AP packs, observed in hyperexcitation and ischaemia, can lead to
neuronal death. Moreover, in many cases selective death of some groups
of neurons is observed. Pyramidal neurons of the hippocampus are
thought to be the most vulnerable. However, in a number of pathologies,
such as epilepsy, ischaemia and hepatic encephalopathy, selective death
of certain populations of GABAergic neurons is observed.

The molecular mechanisms of generation of slow rhythmic
depolarisation impulses, which form neuronal pack activity during
hyperexcitation, and their regulation have not been established at
present. Therefore, elucidation of the mechanisms of control of
synchronous rhythmic activity of neurons in different brain regions is an
urgent fundamental task.

Purpose

The aim of the project is to elucidate the role of Ca2+ ions in the
regulation of periodic synchronous activity of hippocampal neurons in
hyperexcitation, ischaemia and epilepsy.

Obijectives

1. To study the nature of periodic pulses of slow depolarization (PDS
cluster) in epilepsy: mechanisms of induction, mechanisms of
regulation. The role of various Ca2+ channels (voltage-dependent
calcium channels, NMDAR, GABA(A) receptors and Ca2+
concentration in slow depolarization impulse generation.

2. To evaluate the contribution of calcium-conducting glutamate
channels, voltage-dependent Ca2+-channels of T- and L-type in the
generation of calcium impulse and in the formation of the structure of
the PDS cluster; show the correlation between the concentration of Ca2+
and the amplitude of slow depolarization in the PDS cluster (in the PD
burst).

3. To reveal the mechanisms of participation of calcium channels in the
termination of a burst of AP due to the activation of calcium-dependent
K+ and Cl- channels;

4. To reveal the mechanisms of participation of calcium channels in the
mechanisms of synchronization and desynchronization of the activity of
neurons in the network;

5. To find out the causes of rhythm disturbances in the electrical activity
of brain neurons in the bicuculline model of epilepsy.

6. To study the effect of agonists of various metabotropic receptors,
triggering Ca2+ oscillations in the cell, on the parameters of the
synchronous activity of neurons; To study the effect of metabotropic
receptors coupled to G-proteins on the duration of the slow
depolarization pulse (on the parameters that determine the termination
of the PDS cluster).

7. On the basis of the results obtained, to propose methods for restoring
violations of the parameters of the rhythmic activity of neurons in
epilepsy and ischemia.

Expected and
achieved results

The project will reveal the mechanisms of participation of various
calcium channels and intracellular concentration of calcium ions in the
emergence and modulation of the synchronous activity mode of brain




neurons. The reasons for the disruption of the rhythm of electrical
activity of brain neurons in neurodegenerative diseases such as epilepsy
and ischaemia will be elucidated. Mechanisms of synchronisation and
desynchronisation of neuronal activity in the network will be elucidated.
New pharmacological drugs inhibiting synchronous hyperexcitation of
brain neuron populations will be proposed.
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