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3a YMOB IIaTOJIOTIYHOI CUHXPOHi3alii

2. The role of acid-sensitive ion channels in the rat hippocampus neural networks’ activity modulation under
normal conditions and in pathological synchronization

Pedepar:

1. Incepralist npucBsYeHa AOCIiIpKeHHIO poJii IPOTOH-YYTAMBUX iOHHUX KaHaiB (ASIC) y monysisiii HeMpOHHUX
MepeX riloKamIia mypis B i3i0s0riYyHMX YMOBAxX Ta B yMOBaxX BUKJIMKAHOI eNienTU(OPMHO] aKTUBHOCTI MEPEX
rinokama. B po6oTi Briepiie nociiakeHo BIIUB 6710KyBaHHs ASIC KaHasiB y in-vitro mogensx eninentudopMHOI
aKTUBHOCTI 3 BUKOPHCTaHHIM HOBITHBOTO ceJIeKTUBHOro 6s10katopa ASICla kananiB 5b. Y po6oTi Bu3Hau€HO
ONTUMAaJIbHi yMOBU Ilepdy3yBaHHs Ta KapOoreHisallii 3pisiB MO3KY, 1110 € KPUTUYHO BaKJIMBUM [1JI51 IPOBEI,EHHS
IOCTOBIpHUX JOCinKeHb. [TokazaHo, mo 3MiHa MBUAIKOCTI Nep@ysii Ta piBHS OKCUreHallii 3pi3iB Mmoaudikye
MOTYXXHICTb BUKJIMKAHOI €MienTuOpMHOi akTUBHOCTI. Briepiie 1nokasaHo QyHKLiOHaIbHi BiIMiHHOCTI PO3BUTKY

emnizienTU(POPMHOI aKTUBHOCTI B BEHTPAJIbHIl Ta AOP3asbHiil YaCTUHAX TiloKamIa. Y poboTi Brepiie



IIPOJIEMOHCTPOBAHO, 1o 6s10Kana ASICla B ymoBax HU3bKO-MarHieBoi Ta 4-All mopenet iHaykuii enizentudopmHoi
aKTUBHOCTI IIPU3BOIUTS 10 3HIKEHHS YaCTOTHUX XapaKTePUCTUK eNiienTudOPMHOI aKTUBHOCTI Ta 3HIUXKYE
4YacTOTy CIIOHTaHHOI reHepallii MoTeHuiasiB [ii y rinokamii. Takoxx 6yJ10 JOCTiIKeHO MOXKIIMBI ME€XaHi3MHU, SIKi
OIIOCEPEIKOBYIOTh BUILIEHA3BaHi 3MiHU. Y POOOTi Bepiue 0yJ10 IPOJEeMOHCTPOBAHO, o BuiaydeHHs ASIC kaHasliB 3
KacKaJly CMHaNTUYHOI IIPOBiIHOCTI He Mae BILIMBY Ha 30YIPKyl04y CUHANTUYHY aKTUBHICTb, B TOH e Yac
IOCTOBIPHO MiJIBUIIYIOYX YACTOTHI XapaKTepUCTHUKU rajibMiBHOI akTUBHOCTI, TaKUM YMHOM 3MillleHHs 6aslaHCy MK
raJibMyBaHHSIM Ta 30yI)K€HHSIM BHACJIiOK 6s10Kkany ASICla npu3BOgUTh 10 3MEHIIEHHS 3arajbHOI 30y IJIMBOCTI Ta
Mae MPOTHENiNEeNTUYHUN eeKT. [1ifcyMOByIOUM OTPUMaHi pe3yJIbTaTh, MOJKHA CKa3aTy, 10 gaHa poboTa
HigTBEPIKYE ifero npecnHaTu4Horo BIuBy ASIC kaHasiB Ha MMOBipHicTh aktuBalii TAMK penenTopis, 3 ornsany Ha
Te, o 6s10kaga ASICla He BIJIMBae Ha aMIUIITYIHI XapaKTePUCTUKU 30y KYI0UUX IOCTCUHAIITUYHUX CTPYMiB.
BuKOpHCTOBYI0YM HOBITHIl cesekTuBHUE 6710KaTOp ASICla, y po60Ti MPOEMOHCTPOBAHO POJIb LIUX KAHAJIB Y
peryJiaii raspMiBHOI cMHanTU4YHOI akTUBHOCTI y ITHC Ta iX BayK/IMBICTB SIK MillleHi 711 MalOyTHIX

MIPOTUEMIENITUYHUX [IPENAPATiB.

2. The dissertation is devoted to the study of the role of acid-sensitive ion channels (ASIC) in the modulation of rat
hippocampal neural networks in physiological conditions and while generating the epileptiform activity. We
studied for the first time the effect of ASIC channel blocking in epileptic models of the hippocampus using the
latest selective ASICla channel blocker 5b. We determine the optimal conditions for perfusion and the
carbogenization of the brain slices, which is critical for reliable research. Here we show that perfusion rate and the
level of slices' oxygenation modifies the power of the induced epileptiform activity. For the first time, we show
functional differences in the development of epileptiform activity in the ventral and dorsal parts of the
hippocampus. We stadied that ASICla blockade using low-magnesium and 4-ap models of epileptiform activity
induction leads to a decrease in the frequency characteristics of epileptiform activity and reduces the frequency of
spontaneous generation of action potentials in the hippocampus. Possible mechanisms that mediate the above
changes also have been investigated. It was first demonstrated that the removal of ASIC channels from the
synaptic conduction cascade does not affect the excitatory synaptic activity, while significantly increasing the
frequency characteristics of inhibitory activity, thus shifting the balance between inhibition and excitation due to
ASICla blockade leads to a decrease in total excitation and leads to antiepileptic effect. Summarizing the results,
we can say that this work confirms the idea of the presynaptic effect of ASIC channels on the probability of
activation of GABA receptors, given that the blockade of ASICla does not affect the amplitude characteristics of
excitatory postsynaptic currents. Using the latest selective ASICla blocker, we demonstrate the role of these
channels in the regulation of inhibitory synaptic activity in the central nervous system and their importance as
targets for future antiepileptic drugs.
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