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Pedepar:

1. Inceprauis NpUCBsY€Ha OOCIIIKEHHIO MOAYJIsLil Na+-3a/1€5KHOTO HAKOIIMYEHHS Ta BUBLJIbHEHHS I1yTaMary,
[TO3aKJIITUHHOTO PiBHSI OCTaHHLOIO Ta €K30LUTO3Y B HEPBOBUX TEPMIHAJISIX TOJIOBHOTO MO3KY LIyPiB
(cunanTocomax) 3a yMOB ITIOMIpHO] Ta IMO0KOi rinotepmii. OTpuMaHi JaHi 3acBiguuiy, 1o riloTepMisl BUKJINKAe
3HIDKEHHS MIBUIKOCTI HAKOIIMYEHHS 1 3arajIbHY KiJIbKiCTb HAKOIIMYEHOIO0 HEMPOMENIATOPY Ta €K30LUTO3Y Y
HEPBOBUX TEPMiHAJSX, ONHAK HE 3MiHIOE MOT0 [M03aKJIiTUHHUH PiBeHb. B yMOBax MOZEII0BaHHS TATOJIOTIYHOTO
CTaHy ITOMipHa Ta Ir7mboKa rinotepmist epeKTUBHO 3HUKYye BUBibHEHHS L-[14C]rayTaMaTy 3 HEpBOBUX TepMiHasei
4yepe3 peBepPCHy POOOTY IIIyTaMaTHUX TPAHCIOPTEPiB. 3HMKEHHS BUBIJIbHEHHS IJIyTaMaTy 3 HEPBOBUX TEPMiHaJIeH,
CTUMYJIbOBAHE aKTUBALL€I0 ITPECUHANTUYHUX iOHOTpOonTHUX NMDA, AMPA Ta KaiHaTHUX pELENTOpiB, Ta

IIPUTHIYeHHS TOMOOOMIHY i reTepoOoOMiHy IlyTaMaTy CBiIYNTh PO e(PeKTUBHY HEHPOIIPOTEKTOPHY [Iil0 IOMIpHOI Ta



rJIMO0KOI rinorepmii. PesysipTaTi TOBOASTh MEXaHI3MU HEMPOIPOTEKTOPHOIO €(EKTY rinorepmii y Bunagxax
iHCYJIBTY, IIpY TINOKCUYHUX /ilIeMiYHUX YDA KEHHSIX TOJIOBHOTO MO3KY Ta MOXJIUBICTb KOMOIHOBAaHOTO
3aCTOCYBaHHs TIIOTEPMIi 3 IPOTUCYIOMHUM IIPENAapaTOM JIEBETHAPALIETaM Ta aKLUENTOPOM xoJiecteposy MU fist

[IOCUJIEHHS HEMPOIIPOTEKTOPHOI .

2. In the dissertation, the modulation of Na+-dependent accumulation and release of glutamate, its extracellular
level and exocytosis were studied using rat brain nerve terminals (synaptosomes) under conditions of moderate
and deep hypothermia. The data showed that hypothermia decreased the initial rate of L-[14C]glutamate uptake
and accumulation and exocytotic release of L-[14C]glutamate from nerve terminals. Moderate and deep
hypothermia effectively reduced pathological glutamate transporter reversal and release of L-[14C]glutamate
through dissipation of synaptic vesicle proton gradient in presence of FCCP. Gradual dynamics of hypothermia-
mediated decrease in synaptosomal L-[14C]glutamate release evoked by the receptor agonists NMDA-, AMPA-, and
kainate has been demonstrated that can be of value for the justification of optimal temperature regimes in
therapeutic hypothermia. NMDA-induced L-[14C]glutamate release from nerve terminals was higher in the
presence of levetiracetam as compared to that without the drug. Despite levetiracetam effects decreased in
hypothermia, combined application of hypothermia and levetiracetam resulted in higher NMDA-induced L-
[14C]glutamate release from nerve terminals as compared to that without the drug. These effects were not
revealed for synaptosomal AMPA- and kainate-induced L-[14C]glutamate release in the presence of levetiracetam
at the similar concentration. Therefore, we first revealed that levetiracetam administration significantly mitigated
a hypothermia-induced decrease in NMDA responses at the presynaptic level and can be used for the targeted
neurocorrection to reduce side effects of therapeutic hypothermia in cardiac surgery. However, levetiracetam-
mediated improvement of NMDA responses is not applicable in stroke, brain trauma and neonatal asphyxia
therapies, where the main neuroprotective action of hypothermia is associated with prevention of damaging
consequence of pre-existing acute glutamate exitotoxicity. In addition, we have studied neuroprotective feature of
combined approach of cholesterol depletion of the plasma membrane of nerve terminals using methyl-beta-
cyclodextrin (MCD) and hypothermia. It was shown that pathological transporter-mediated release of glutamate
after treatment of nerve terminals with MCD was significantly reduced under hypothermia conditions. So,
combined approach of cholesterol depletion of the plasma membrane and hypothermia demonstrated additive
neuroprotective effect. The effect of MCD-conjugated o-Fe203 nanoparticles on the release of L-[14C]glutamate
from nerve terminals under hypothermia has been investigated. It has been demonstrated that MCD-conjugated
nanoparticles reduced the initial rate of uptake and accumulation of L-[14C]glutamate by nerve terminals, and
increased the extracellular level of L-[14C]glutamate. However, uncoated o-Fe203 nanoparticles also have
neuromodulatory effects in nerve terminals influencing uptake and the extracellular level of L-[14C]glutamate, so it
was not confirmed that these parameters were changed through cholesterol removal only. Thus, in the
dissertation work the influence of hypothermia on Na+-dependent transport of glutamate and exocytosis in the
nerve terminals was studied. The obtained results proved mechanisms of neuroprotective effects of hypothermia
in stroke, hypoxic/ischemic brain lesions and it was demonstrated that combined application of hypothermia and
levetiracetam, and MCD in medicine can enhance neuroprotective effects.
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