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1. AKTyaspHICTb TEMU IOB'I3aHA 3 TUM, IO Y CBiTi CIIOCTEPIraeThCs NOCTiNHE 3POCTAaHHS YK CJla MaLi€HTIB 3
HEeMPOJIOTIYHNMHU Ta HEeMpOoJereHepaTUBHUMU 3aXBOPIOBAHHSMY, i 1l€ CTAHOBUTS IJ100aJIbHY i JOTENEP HEBUPIlIEHY
Ipo6sieMy Cy4aCHOTO CYCIIiJIbCTBA. JleTasibHe BUBYEHHS CKJIQJIHOTO 6araToCTailiHOro NpoLecy HeMpOTPaHCMicii €
abCoJIIOTHO HEOOXITHUM SIK 17151 PO3BUTKY QyHAAMEHTAJIbHOI Helpo6iosiorii Ta BUBHaYeHHSI MeXaHi3MiB PO3BUTKY
[aTOJIOTIYHUX CTAHIB y HEPBOBIN CUCTEMI, TAK i [J11 TEPAIEBTUYHOIO MOJYJIIOBAaHHS HEMPOHAJILHOI aKTUBHOCTI 3
METOIO IIO/I0JIaHHS HEMPOJIOTIYHUX PO3J1aJliB. BaXKjMBUM 3aBIaHHSIM Liiei poboTu O6ys10 LOCHITUTH TPAaHCIIOPTEP-
3aJ1e;KHE HaKOMU4YeHHs Ta BUBibHEHH [AMK y HEpBOBUX TEPMIiHAJIAX TOJIOBHOTO MO3KY LIypPiB Ta NpOaHai3yBaTu

eeKTUBHICTb Jii aHTHeMNiNeNITUYHUX CIIOJIYK Ha K/II040Bi Xapakrepuctuku 'AMKepriyHoi HelipoTpaHcMicii 3a yMOB



HOPMHU Ta MOZeJli mepuHaTaibHOi rinokcii. Ilix yac BUKoHaHHS AucepTaniiiHol poboTu 6yiu 3amisHi K KIaCHyHi,
TaK i HOBITHi 610XiMi4Hi Ta MOJIEKYJISIpHO-6i0JIOTiYHI MEeTOIM: BUiJIEeHHS i30JIbOBAaHMX HEPBOBUX 3aKiHYEHb
(cunanTocom) pi3HUX BiffisiB TOJIOBHOIO MO3KY L1ypiB (KOPH, MIIOKaMILy i TajlaMycy), ki IPOBOAUIIU 3TiIHO METOLY
Kotmana, 1m0 BKIIOYa€e npenapaTuBHy 6i0XiMilo Ta yabTpaueHTpUYryBaHHs. BapTo 3a3HaYUTH, IO CUHAITOCOMU
36epiraloTh yCi BIaCTUBOCTI Ta XapaKT€PUCTUKY iHTAKTHUX HEPBOBUX 3aKiHY€Hb. BU3HAaU€HHS KOHLEHTPAaLlii
[IpOTeiHy y CUHANTOCOMAax, MEMOPaHHOTO ITOTEHLIialy CHHAIITOCOM i cTaHy auuaudikanii cMHaNTUYHUX BE3UKYJI
3[1ifICHIOBAJIOCH 32 JJOIIOMOTOI0 MifX0AiB crieKTpoduyopumeTpii. [TouaTkoBa MBUIKICTb BUCOKOA(piIHHOTO
HakonuveHHs [3H|'AMK cuHannTocomamu 6yjia AOCTiIKeHa 32 JOIIOMOIOI0 Pajlioi30TOITHOTO METOAY i3
3acTocyBaHHSIM MiveHoi TputieM [3H]'AMK. [IpoBeneHi nocinkeHHs Blieplie I1oKa3aiy, 0 MBUIKICTb aKyMYJIsILii
'AMK cuHantocomMaMy KOpH, FilIOKaMIly i TaJlaMycCy 3HU)KYBaJslach 3 BIKOM B 000X IpyIax TBapyH — SIK
KOHTPOJIBHUX, TaK i LIYPiB, SKi 3a3HaJ/IX BILIMBY [IEPMHATAJILHOI TiNOKcii. [lepuHaTanbHa rilokcis CyTTeBO BILJIMBAE
Ha Ipolec akyMmyauii no3akimituaHoi TAMK npecuHanTMYHUMU TepMiHaIAMHU, ajle BEKTOPU | MexaHi3Mu 3MiH
BUSIBUJIMCS PI3HUMU B Pi3HUX CTPYKTypax roJIOBHOTO MO3KY — SIKIIO Y KOPi He cIiocTepiranock eeKTy rinokcii, a y
TaJlaMycCi BOHA BUKJIMKaJIA JesKe MinBUileHHs akyMysanii TAMK, To y rinokami uei npouec 3Haq4Ho
VIOBIJIbHIOBABCSL. Lle CBiI4UTh PO MOPYIIEHHS 6aJlaHCy TajIbMiBHUX MPOLECIB MK TIIOKAMIIOM i KOPOIO BHACJIOK
rinokcii. [ly1s1 3'sicyBaHHS BIJIMBY II€PUHAJIBHOI MiIIOKCii Ha KOHKpeTHUH Tul TpaHcnopTepiB 'AMK 6yso
3acrocoBaHo NO-711, BucokocesnektuBHuii 6s10katop 'AMK-tpancnioprepis tuny 1(GAT1), i 0-ananin, cy6cTpaTHuit
inridirop tpaHcnoptepiB 'AMK tuny 3 (GAT3). OTxe, Brepiie 6yj0 IPOLEMOHCTPOBAHO, IO 3JaTHICTh O-aJaHiHy
inribyBatu HakonudenHs: TAMK nocusoBanach y HEpBOBUX 3aKiHUE€HHSIX TiIIOKaMITy i TajJlaMyCy BHACTIIOK
IIepUHATaJIbHOI IiIOKCii, B TOM yac sk edekTrBHiCTh NO-711 y HEpBOBUX 3aKiHUEHHSIX TaJlaMyCy 3HIKYBaJlach.
LlinkoM BipOrifHO, 1O Li€ € pe3yJIbTaTOM 3MiHM CIIiBBiJHOIIEHHS aKTUBHUX TpaHcnopTepis - GAT1/GATS3,
€KCIIPECOBAaHUX HA IJIa3MaTUYHIll MEMOPaHi HEPBOBUX 3aKiHUY€Hb, BHACIIOK IEPUHATAJILHOI rinokcii. Lieit ¢akr
BKa3ye Ha MOXKJIUBICTB LIiJIECTIPSIMOBaHOI MOLy 4Lii akTuBHOCTI TpaHcnoprepa GAT3 ta TAMK-epriunoi
HEMPOTPaHCMicii 3a yMOB NIaTOJIOTIYHMX CTaHIB 3a NOIIOMOIOI0 €K30T€HHOTO Ta €HIOT€HHOTO O-aJlaHiHy.
3acTocyBaHHS aHTUENINIENITUYHOrO IIpenapary JlepeTrnpaleramy I10Ka3aso, o BiH 37iliICHIOBAB CBill e(EeKT y
IIPECUHANTUYHIN IingHui yepe3 36inbmeHHs BuBinbHeHHS [3H]TAMK msixom eK301UTO3Y, iHIyKOBAaHOTO KajlieBO
IernoJisipu3aliiero. Ajie Ipenapar He BIUIMBAB Ha MO3akJIiTUHHUHI piBeHb [AMK Mixk enizogamu ex3onuTosy. [lis
JleBeTupaueTaMmy BUSIBUJIACh Pi3HOIO Yy TilloKaMIli, KOpi i Tasamyci, i i epeKTr 3MiHIOBaIUCh Mifl 4aC PO3BUTKY
MO3Ky. [Ipenapar He zigB Ha BuBinbHEHHS AMK cruHaAnTocoMamy roJIoBHOIO MO3KY LIypiB y IUTSYOMY Billi.
JleBeTupaiieram mMaB GisibIll 3HAYHUI BIUIVB Ha TiNOKaMIIaJbHi, KOPTUKAJIbHI i TaJlaMivyHi HEPBOBIi 3aKiHYEHHS caMme
32 YMOB MOJieJli IepuHaTajbHOI TiNOKCii, Hi’K y HOpMIi, TOMY BHACJIiIOK rinokcii eeKTUBHICTb Ipenapary
IiABUIYBaiach. 3aJIEXKHICTh €(EKTIB JleBeTupaleTamy Bif] BiKy € KOPMCHOIO /11 HOBOI CTparTerii 3acTocyBaHHS
LIbOTO MpeMnapary Mnif 4ac Tepamii autg4oi emninerncii. Kpim toro, Bnepiuie 6ys10 BUSIBJI€HO HOBi €(peKTH O3UTUBHOTO
anocrepuyHoro moaynsaropa '’AMK-b penenropis, rac-BHFF. Rac-BHFF Buknnkas 10303a1eXHy JeN0JSpU3aliiio
[I71a3MaTUYHOI MEMOPaHU CUHANTOCOM Ta 3HWKEHHS auuandikallii CMHanTUYHUX BE3UKYJ, 10 [IPU3BOAUIIO 10

3HIDKEHHS TOYaTKOBOI MBUAKOCTI HakonndyeHHs [3H]TAMK cuHantocomamu.

2. The relevance of the topic is due to the fact that the world is experiencing a constant increase in the number of
patients with neurological and neurodegenerative diseases, and this constitutes a global and still unresolved
problem of modern society. A detailed study of the complex multi-stage process of neurotransmission is absolutely
necessary both for the development of fundamental neurobiology and the determination of the mechanisms of
development of pathological conditions in the nervous system, and for the therapeutic modulation of neuronal
activity in order to overcome neurological disorders. An important task of this work was to investigate the
transporter-dependent accumulation and release of GABA in the nerve terminals of the rat brain and to analyze
the effectiveness of the action of antiepileptic compounds on the key characteristics of GABAergic
neurotransmission under normal conditions and perinatal hypoxia model. To perform the dissertation work, both
classical and modern biochemical and molecular biological methods were used: the isolation of isolated nerve
endings (synaptosomes) from different parts of the rat brain (cortex, hippocampus, and thalamus) was performed
according to the Cotman method, which includes preparative biochemistry and ultracentrifugation. It is worth



noting that synaptosomes retain all the properties and characteristics of intact nerve terminals. The determination
of the protein concentration in synaptosomes, the membrane potential of synaptosomes and the state of
acidification of synaptic vesicles was carried out using spectrofluorimetry approaches. The initial rate of high-
affinity accumulation of [3H]GABA by synaptosomes was investigated using a radioisotope method using
[3H]GABA. The conducted studies showed for the first time that the rate of GABA accumulation by synaptosomes
of the cortex, hippocampus, and thalamus decreases with age in both groups of animals - both control and rats
exposed to perinatal hypoxia. Perinatal hypoxia significantly affects the process of accumulation of extracellular
GABA by presynaptic terminals, but the vectors and mechanisms of changes turned out to be different in different
brain structures - if the effect of hypoxia is not observed in the cortex, and in the thalamus it causes some
increase in GABA accumulation, then in the hippocampus this process is significantly slowed down. This indicates
a violation of the balance of inhibitory processes between the hippocampus and the cortex due to hypoxia. To
investigate the effects of perinatal hypoxia on a specific type of GABA transporter, NO-711, a highly selective
blocker of GABA transporter type 1(GAT1), and no-alanine, a substrate inhibitor of GABA transporter type 3 (GAT3),
were used. Thus, it was demonstrated for the first time that the ability of o-alanine to inhibit GABA accumulation is
enhanced in hippocampal and thalamus nerve terminals due to perinatal hypoxia, while the efficacy of NO-711in
thalamic nerve terminals is reduced. It is quite likely that this is the result of a change in the ratio of active
transporters - GAT1/GAT3, expressed on the plasma membrane of nerve endings, due to perinatal hypoxia. This
fact indicates the possibility of targeted modulation of GAT3 transporter activity and GABA-ergic
neurotransmission under pathological conditions using exogenous and endogenous o-alanine. The antiepileptic
drug Levetiracetam has been shown to exert its effects in the presynaptic region by increasing the release of
[3H]GABA by exocytosis induced by potassium depolarization. However, the drug does not affect the extracellular
level of GABA between episodes of exocytosis. The effects of Levetiracetam were found to be different in the
hippocampus, cortex, and thalamus, and these effects change during brain development. The drug does not affect
the release of GABA by synaptosomes in the rat brain during childhood. Levetiracetam has a more significant effect
on hippocampal, cortical, and thalamic nerve terminals precisely under conditions of perinatal hypoxia than in
normal conditions, so hypoxia increases the effectiveness of the drug. The dependence of the effects of
Levetiracetam on age is useful for a new strategy for using this drug in the treatment of childhood epilepsy.
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