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AHHOTALMA

B HacToALLee BpeMA NpaKTMYeCKM 3aBepLUeHa paclumMpoBKa reHeTUYECKOro Kofa YenoBeKa, a pasfnyHble reHeTUYeckue
MyTaLuM Bbi3blBalOT HOMbLLOIM MHTEPEC Y Y4EHbIX B 3TN cdepe. MccnemyloTca MyTaumm, KOTopble OTBETCTBEHHBI 3@ Mpo-
fABNeHne 3aboneBaHuiA, a TaKKe 00yCNOBNMBAIOT FEHETUYECKYI0 NMPeapacrosioeHHOCTb K HUM. M3yyeHne HOBbIX Mexa-
HM3MOB NpOABNIEHWA 3aboneBaHUN ABNAETCA COBPEMEHHBIM, YHUKANbHBIM MOLX0A0M, CMOCOOCTBYIOWMM B JaNbHEMLLEM
Pa3BUTMIO METOAO0B JIEYEHWA U KOPPEKLIMM MHOMMX HEeMpoLereHepaTUBHbIX 3ab0neBaHUI y YenoBeKa. 3nunencus ABNAETCA
0[IHOM 13 pacnpoCcTpaHEHHbIX GOpM HEBPOIOrMYECKoW NaTonornu. NoHMMaHWe CNOMKHBIX MEXaHU3MOB, JIEXKALLLUX B OCHOBE
3NWNENTOreHesa M reHepaLm NpUCTYNoB NPy SNUAENCUM BUCOYHOM JOAM U Apyrix ¢dopMax 3nuencum, He MoXKeT bbiTb
MOJHOCTBIO MOMTYYEHO B KIMHUYECKMX UCCe0BaHUAX C MoabMu. B pesynbrate ncnonb3oBaHWe COOTBETCTBYIOLMX MOfE-
e *UBOTHBIX MMEET BaxKHOE 3HauYeHue.

Llenb pabotbl. ViccnenoBaHve cHaNTUYECKOM Nepefaym U JONroBPEMEHHOM MAACTUYHOCTU FUMMOKaMMNa Y MyTaHTHOM IMHAK
MbILLIEW, YCNOBHO Ha3BaHHoM S5-1, ¢ 3anunenTMopMHOM aKTUBHOCTLIO. 06 BEKTOM MCCNeoBaHMA CTana MyTaHTHasA JIMHUA Mbl-
wew S5-1, MMeloLLanA CKIOHHOCTb K GOPMMPOBaHMI0 IMUNENTU(HOPMHOM aKTUBHOCTM nocie UHAyKumu ENU-myTareHesa B Mo-
nexkyne JHK. [InA u3yyeHna aKTUBHOCTK in Vitro UCMONb3YETCA MeTof, PerucTpaLmm noKanbHbix nonesbix noteHuymanos (local
field potential, LFP) Ha nepekmBaloLLmx cpe3ax Mo3ra, COBMELLAIOLLMIA 3NEKTPOGU3NONOTUYECKME W OMTUYECKIE METObI.
LA OLeHKM [ONroBpPEMEHHOM CMHAMTUYECKOW MNACTUYHOCTM bbinu BblbpaHbl ABa BapuaHTa NPOTOKONA: B NEPBOM Mo-
AaBanucb Manble amMnnuTyasl ctumynaumm (50 MA), Bo BTopoM — bonblimne (500 MA). B nepsom cnyvae Habnioganuch
BbICOKME MOKa3aTenn [ONroBPEMEHHON NOTEHLMALMK Y FPYNMbl C ANMNENTUPOPMHOM aKTUMBHOCTbIO. MoTeHUMaLMA Y K-
BOTHbIX C deHoTMnoM coctaBnsana 150—-170% ot cpedHMX 3HAYEHWI CKOPOCTM HapacTaHWs OTBETA [0 YETbIpEXpaspsALHOi
CTUMYNALMM, KOra 3HauYeHUA Y KOHTPOJbHOM rpynnbl gocturany avwb 120-125%. [laHHble pe3ynbTaThl NOKa3blBaloT,
YTO y FPYNMbl }MBOTHBIX C ANMUNENTU(GOPMHBIM GEHOTUMOM NPOMCXOAWT FMMNEPaKTUBALIMA HEPBHBIX BOJIOKOH, YTO ABNAETCA
OJHUM M3 MeXaHU3MOB, JeXalluX B OCHOBE 3nunenToreHesa. Bo BTopoM e cnyyae mpy mogaye 6oMbLUMX aMnaMTyn
CTUMYNALMM BbIN0 NOKa3aHO [OCTOBEPHOE CHUMEHWME CUHAMTUYECKOM Nepefayy y HUBOTHbIX C anNUnenTMdopMHOM noBe-
AeHYecKol akTuBHOCTbH0 (120—-150%) no cpaBHeHUIO ¢ KoHTponbHoM rpynnov (200-250%). [ocToBepHOe CHUMEHME [ONT0-
BPEMEHHOM CMHANTMYECKOW MAACTUYHOCTU Y MMBOTHBIX C 3NMIENTUGOPMHON AKTUBHOCTHIO OTHOCMTESIBHO KOHTPOSBHOM
rpynnbl Ha 6OMbLUMX «CTPECCOBBIX» aMMINTYAaX CTUMYALMM MOMET CBUAETENbCTBOBATb O HApYLUEHUW CUHAMTUYECKOM
nepefayn Ha MONEKYNAPHOM U KNETOYHOM YPOBHSAX, YTO MOMKET MPUBOAMTD K YXYALIEHWIO MAMATU UM CHUMKEHWIO KOTHU-
TMBHbIX HaBbIKOB Y MYTaHTHbIX *UBOTHbIX, MPOABMAIOLLMX MPU3HAKM INUIENCUN.

N3 Bcero BbILIECKAa3aHHOr0 MOXKHO CAENaTh BbIBOM, YTO BO3MOMHBIM MEXaHW3M M3MEHEHWA CUHANTUYECKOWM nepedayu
B FMMMOKaMMe MyTaHTHOW NIMHUM Mblllei S5-1 3aKniouaeTcs B TOM, YTO NOC/E BO3L4ENCTBUA MyTareHa U BO3HUKHOBEHUSA
TOYEYHbIX MyTaLMI pa3BMBAETCA AR NaToNorvi, 04HOW U3 KOTOPbIX ABNAETCA HapYLIEHWE LMTOApPXMUTEKTYpPbl KOpbl ro-
JIOBHOTO MO3ra, KOTOpoe BEAET K 0MocpeoBaHHOMY M3MEHEHWIO B MOJKOPKOBbIX CTPYKTYpaX, B YaCTHOCTU B FMMMOKaMIe,
Y pa3BUTUIO ayOMOreHHbIX Cydopor. BcrencTBue 3Toro BO3HMKAKT HapyLUEHWA B CUHAMTUYECKOW Nepefave U naacTuy-
HOCTM, YTO MOMKET NPUBOAMUTD K CHUMKEHWIO NaMATU U OPYrUM KOTHUTUBHBIM AUCYHKUMAM. OOHAKO NPeanoeHHbIA HaMu
BO3MOMHbIN MEXaHW3M Pa3BUTUA HApYLLEHWUI B MO3re Y MyTaHTHBIX KMBOTHbIX TPebYeT AanbHENLINX UCCTe[0BaHWA.
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ABSTRACT

The human genetic code is nearly decoded and genetic mutations garnered significant attention from researchers.
Investigating mutations that cause disease manifestation and determine genetic predisposition is a priority in this field. The
investigation of novel disease manifestation mechanisms represents a contemporary and original strategy that advances
the development of treatment and correction methods for multiple neurodegenerative conditions in humans. Epilepsy
constitutes one of the prevalent forms of neurological disorders. A full understanding of the complex mechanisms that drive
epileptogenesis and seizure onset in temporal lobe and other forms of epilepsy cannot be fully achieved through human
clinical trials. Consequently, the use of relevant animal models becomes indispensable.

The aim of this study is to investigate the synaptic transmission and long-term plasticity of the hippocampus in a mutant
strain of mice known as S5-1 that exhibits epileptiform activity. The study focuses on S5-1 strain mice that have the tendency
to develop epileptiform activity after the induction of ENU-mutagenesis in the DNA molecule. To investigate in vitro activity,
researchers use a method that combines electrophysiological and optical techniques to register local field potentials on
surviving brain slices.

To evaluate long-term synaptic plasticity, two iterations of the protocol were used: one involved applying small stimulation
amplitudes (50 mA), while the other called for large amplitudes (500 mA). In the former case, a high frequency of long-
term potentiation was observed within the group with epileptiform activity. In animals with the phenotype, potentiation
was between 150-170% of the average response rate to theta-burst stimulation, whereas values in the control group
only reached 120-125%. The findings indicate that in a cohort of animals with an epileptiform phenotype, nerve fibers
are hyperactivated, which is one of the mechanisms contributing to epileptogenesis. Moreover, in the second scenario, by
employing high stimulation amplitudes, a marked decline in synaptic transmission was identified in animals with epileptiform
behavioral activity (120—-150%) as opposed to the control group (200-250%). A significant reduction in long-term synaptic
plasticity in animals displaying epileptiform activity when compared to the control group under high stress stimulation
amplitudes may suggest a disruption of synaptic transmission at the molecular and cellular levels, potentially resulting in
memory impairment or a decline in cognitive abilities among mutant animals exhibiting epilepsy symptoms.

A plausible mechanism for altering synaptic transmission in the hippocampus of the S5-1 mutant line of mice is that point mutations
occur after exposure to mutagen which leads to the development of various pathologies. One of these pathologies results in
a disruption of the cytoarchitecture of the cerebral cortex. Consequently, subcortical structures, especially the hippocampus, are
indirectly affected leading to the onset of audiogenic seizures. As a consequence, disruptions occur in synaptic transmission and
plasticity, potentially resulting in memory impairment and other cognitive impairments. However, additional research is needed
to examine the potential mechanism underlying the development of brain disorders in mutant animals.
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