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A model approach is proposed for analyzing the properties of hippocampal neural
networks containing modified glutamate receptors. Molecular dynamics modeling
of the NMDA receptor-lipid system containing oxidized amino acid residues and
damaged lipid molecules caused by free radicals was carried out.

The network activity of neurons with a modified receptor structure was studied
in the neural network model of the hippocampus’ CA3 region. As a result of studying
the hippocampal neural network properties with a modified structure of glutamate
receptors, electrophysiological characteristics of the neural network model were
obtained depending on the receptor ion channel structure. Based on the analysis of
the ion channel conductivity and the nature of Mg?* ion binding in the channel,
differences in the amplitude of the theta and gamma frequency ranges were revealed
in neural networks with various model structures of NMDA receptors. In the course
of the present study, the values of the hippocampal neural network collective rhythms
(theta and gamma) were determined during the system oxidative modification and
changes in the model neural population local potential were revealed depending
on the localization and damage type in the receptor structures and phospholipid
membrane.

[IpensioxkeH Moze/bHBIH MOAXOA A/l aHANHW3a CBOHCTB HEHDOHHBIX CeTed THIMMNo-
KaMmIla, cofepKallux MOAU(pULMPOBaHHbIe [MIyTaMaTHble pelenTopbl. [IpoBeseHo Mole-
KYJISIPHO-AHHAMHUeCKoe MOJEe/MPOBaHUE PelleNTOpHO-IUNuAHON cucteMsl NMDA, co-
Jepxalleil B CBOeH CTPYKType OKHCJIeHHble daMUHOKHUCJOTHbBIE OCTaTKH U MOBPEXKIEH-
Hble CBOOOAHBIMM pajvKanaMH MoJeKyJbl Junuaa. MsyueHue ceTeBoH aKTHBHOCTH
HEeHPOHOB C M3MEHEHHOH CTPYKTYpPOH PeLenToOpOB IPOBOAK/IOCH B MOJEJNH HEHPOHHOH
cetn CA3 obnactu runmokamna. B pesysnbraTe Hcc/ef0BaHHS CBOHCTB HeHPOHHOH
CeTH TMINOKaMna ¢ MOJU(ULHUPOBAHHON CTPYKTYPOH IyTaMaTHLIX PeLeNnTopoB MO-
JIy4eHbl 3J1eKTPO(HU3HOJOTHUECKHE XapPAKTePUCTHKH H3BeCTHOH MOJesNH HeHPOHHOH
CeTH B 3aBUCHMOCTH OT CTPOEHHUs HOHHOTO KaHaza pelientopa. Kcxons us aHaausa
M3MeHeHUs MPOBOAMMOCTH HOHHOTO KaHa/Ja M XapakTepa CBA3biBaHMs HOHOB Mg”'
BHYTPH peLlenTopa ObllM BbHIIBJAEHbl Pa3jMuMs B aMILIMTyJe TeTa- U raMMa-uacToT-
HbIX JHala3oHOB B HEHPOHHBIX CeTAX C Pa3JMYHBIMH MOJEJbHBIMH CTPYKTYPaMH
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NMDA-penentopoB. B xoze HacTosilLero Hcc/ef0BaHUsl OBl ONpefeseHbl 3HaUeHH s
KOJIJIEKTHBHBIX PUTMOB (Te€Ta W raMma) HeHPOHHOH CeTH THIIOKaMNa MPH OKHUCJIH-
TeNbHOH MOIM(HUKALMH CHCTEMbl MU BbISIBJEHbl M3MEHEHHs JIOKAJbHOIO MOTEHLHaJa
HEHPOHHOH NMONY/NALMHA MOLE/IN B 3aBUCHMOCTH OT JIOKAJIHU3aLUK U THIIA MOBPEXKIEHHS
B CTPYKTypax peuLentopa U ¢pochonunuaHol MeMOpaHbl.

PACS: 02.70.Ns; 84.35.+i; 87.16.Dg





