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Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. BopucoB ApceHilt AHIPiiOBUY

2. Borysov Arsenii Andriiovych

KBasmigikamis:

InenTudikarop ORCID ID: He 3acrocosyerbcs
Bup, pucepranii: kanguzaar Hayk
AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIIndp HaykoBOi cneniagabHOCTI: 03.00.04
Ha3Ba HayKoBOIi CcIeniaJIbHOCTI: Bioximis

T'anyss / ramysi 3HaHB. He 3aCTOCOBYETHCS

OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs

JlaTa 3axXHCTYy: 26-06-2017

CreniaJbHICTh 32 OCBiTOIO: 8.04010205

Micue po6oTH 3400yBayva: Incruryt 6ioximii im. O.B.[Tastanina HAH Vkpainu

Kopg 3a €IPIIOY: 05417288

Micuesnaxo,szeHHa: 01601, Kuis, ByJ1. JleoHTOBMYA, 9

dopma BaacHOCTI:
Cdepa ynpaBiriHHS: MinicrepcTBo ocBiTh YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
Indp cneuniasnizoBaHoi BY€HOI pajH (pa30Boi crieniasizoBaHOi BYUEHOI pazu): /1 26.001.24

IloBHe HaiMeHYBaHHSI IOPHUAHUYHOI 0COOM: KuiBChKuil HaLiOHAbHMIA YHIBEpCUTET iMeHi Tapaca

[IleByeHka

Kog 3a €IPIIOY: 02070944

Micqesﬂaxo,lpKeHHﬂ: ByJI. Bononumupceka, 60, M. Kuis, KuiBceka 06:1., 01033, Vkpaina
dopma BaacHOCTI:

Cdepa ynpaBitiHHS: MinictepcTBo oCBiTH i HayKu YKpainu

InenTugikarop ROR: He zacrocosyerscs

IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0

IloBHe HaiMEeHYBaHHSI OPHUAHUYHOI 0COOHM: KuiBCbKOTO HALiOHATLHOTO YHiBEpCUTETY iMeHi Tapaca

[lleByeHKa

Kopg 3a €IPIIOY: 02070944

Micue3HaxoaKeHH: 01601, m.Kuis, ByJ.BoslomuMupceeka, 64
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH | HayKy YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

V. BimomocTi npo gucepraniio
Moga guceprariii:
Koy TeMaTHYHUX PYyOPHK: 31.27.25

Tema guceprauii:
1. AKymyJisiLiist Ta BUBIJIPHEHHS IJIyTaMaTy HEPBOBUMU TE€PMiHAJISIMU FOJIOBHOTO MO3KY IYPiB 3a aii peputrHy Ta

BaKKUX METaJiB

2. Accumulation and release of glutamate from rat brain nerve terminals in the presernce of ferritin and heavy

metals.

Pedepar:

1. luceprarito NpUCBSIYEHO AOCIIKEHHIO TPAHCIIOPTY [JIyTaMaTy B HEPBOBUX T€PMiHaJISIX TOJIOBHOTO MO3KY 32 Jii
depuTuHy, anodepuTuHy, QizionoriyHux Ta HeQizioJOTiYHUX BaKKUX METAJiB, CAHTE€30BaHUX HAHOYACTHHOK
MAarHeTUTy Ta MareMiTy 3 pisSHUMU TUIIAMU [TIOKPUTTS. BCTaHOBJIEH] HOBI HEMPOMOZYJIIOI0Yi BJIACTUBOCTI
HedizionoriyHux Ta PizioNoriyHNX BAXKKMUX METaJIiB. KagMill Ta CBUHELb 3HMKYIOTh, IPOTE MapraHelb He BILJIMBAE
Ha HaKOIIMYEHHS IJIyTaMaTy HEPBOBUMH 3aKiHYE€HHSIMU Ta CUHANITUYHVMY BE€3UKYJIaMU Y TUATITOHIH-
nepmMmeabisizoBaHMX HEPBOBYMX 3aKiHUEHHSIX, @ TAKOXK IPOTOHHUI IPaJlieHT i30J1bOBAHUX CUHANITUYHUX BE3UKYJL.
BinokpemieHi crienndiuni egextu 6i1KOBOi Ta HEOPraHiuyHOI CKIal0BUX NPOTEIHOBOTO KOMILIEKCY (GEePUTHHY, 1,0

CKJIaZly SIKOTO BXOJISITh HEOPraHiuHi 3a/1i30BMiCHI MarHiTHI HAHOYaCTUHKY, Ha TPAHCIIOPT IJIyTaMaTy Y HEPBOBUX



TE€PMiHaJIIX CBiI4aTh, O y LEHTPaJIbHill HEPBOBiM CUCTEMI €K30T€HHUN (PEPUTHH MOKE MOLYJIIOBATH TOMEOCTA3
rJIyTamary 3a1i303aJIeXKHIUM Ta 3aJ1i30He3a/IEXKHUM IISIXOM. [loBeieHO iCHyBaHHS AMHAMIYHOIO TOMOOOMIHY
rjyTamary yepes [aa3mMaTuuHy MeMOpaHy, IpoBeieHo JudepeHLiiallilo IpeCcMHANTUYHUX IPOLIEeCiB Ta BUSBJIEHO iX
MIOJIBIfHICTb.

2. Thesis deals with glutamate transport in rat brain nerve terminals and neuromodulatory effects of ferritin,
apoferritin, physiological and unphysiological heavy metals, synthesized nanoparticles of magnetite and magemite
coated with different substanses. At first, extracellular /intracellular L-[14C]glutamate exchange and
conservativeness of the extracellular level of L-[14C]glutamate was analyzed in isolated rat brain nerve terminals.
"Cold" nonradiolabelled L-glutamate, DL-threo- -hydroxyaspartate, D-aspartate extruded a quarter of
radioactivity from L-[14C]glutamate-preloaded. The existence of the efficient extracellular /intracellular glutamate
exchange, and so dynamic glutamate gradient across the plasma membrane of nerve terminals was demonstrated.
The central role of glutamate transporters in permanent glutamate turnover in nerve terminals was suggested.
Permanent glutamate turnover is responsible for maintenance of dynamic glutamatein /glutamateout gradient
resulting in the establishment of flexible extracellular level of glutamate, which can be unique for each synapse
because of dependence on individual presynaptic parameters. The authors suggest that there are two main
relatively independent mechanisms at the presynaptic level, which can influence the extracellular glutamate
concentration, and so signaling, and its regulation. These two mechanisms, i.e. exocytosis and transporter-
mediated glutamate turnover, are both precisely regulated, but do not directly interfere with each other, because
they have different intracellular sources of glutamate in nerve terminals for release purposes, i.e. glutamate pool of
synaptic vesicles and the cytoplasm, respectively. This duality can set up a presynaptic base for memory
consolidation and storage, maintenance of neural circuits, long-term potentiation, and plasticity. New
neuromodulatory properties of heavy metals were demonstrated. It was shown that the preincubation of rat brain
nerve terminals with Cd2+ or Pb2+ resulted in the attenuation of synaptic vesicles acidification, which was
assessed by the steady state level of the fluorescence of pH-sensitive dye acridine orange. A decrease in L-
[14C]glutamate accumulation in digitonin-permeabilized synaptosomes after the addition of the metals, which
reflected lowered L-[14C]glutamate accumulation by synaptic vesicles inside of synaptosomes, may be considered
in the support of the above data. Using isolated rat brain synaptic vesicles, it was found that cadmium and lead
caused dissipation of their proton gradient, whereas the application of essential heavy metal manganese did not do
it. Thus, synaptic malfunction associated with the influence of Cd2+ and Pb2+ may result from partial dissipation of
the synaptic vesicle proton gradient that leads to: 1) a decrease in stimulated exocytosis, which is associated not
only with the blockage of voltage-gated Ca2+ channels, but also with incomplete filling of synaptic vesicles; 2) an
attenuation of Na+-dependent glutamate uptake. Exogenous ferritin significantly increased the ambient level of L-
[14C]glutamate in the nerve terminals. This increase was not a result of augmentation of tonic release because the
velocity of tonic release of L-[14C]glutamate was not changed significantly in ferritin-treated synaptosomes as
compared to the control. Ferritin caused a decrease in synaptic vesicle acidification that was shown using
fluorescent dye acridine orange. Iron-dependence of the effects of ferritin was analyzed with apoferritin.
Apoferritin weakly affected the proton electrochemical gradient of synaptic vesicles but increased the ambient
level and decreased the initial velocity of uptake of L-[14C]glutamate by synaptosomes, nevertheless these effects
were lesser than those caused by ferritin. Exogenous ferritin can provoke the development of excitotoxicity
increasing the ambient level of glutamate and lowering synaptic vesicle acidification and glutamate uptake in the
nerve terminals, however these effects are not completely iron-dependent. Thus, in the CNS exogenous ferritin
can act as modulator of glutamate homeostasis in iron-dependent and iron-independent manner. Using -Fe203
nanoparticles coated by D-mannose, and Fe304 nanoparticles coated by 3-aminopropil (dietoksi) metylsilane, we
showed the possibility of manipulation of population of nerve terminals by the external magnetic field.

Jep>kaBHHHM peecTpaniiiHuii Homep JiP:
IIpiopuTeTHHH HANIPpSIM PO3BHTKY HayKH i TEXHIKH!

CrpareriyHuii npiopUTETHUHA HaNIPSIM iIHHOBALLiHHOI JisJIbHOCTI:
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Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Ocranyenko JlromMuia IBaHiBHa

2. Ostapchenko Lyudmila Ivanivna

KBasigikamnis: 1.6.1., 03.00.04
InenTudikarop ORCID ID: He 3acrocosyerncs
JoparkoBa iHdpopmamnist:

IloBHEe HaHMEHYBaHHS IOPHIHYHOI 0COOH:
Kopg 3a €IPIIOY:

Micue3HaxoAKeHHSI:

dopma BiracHoCTI:

Cdepa ynpasiiHHSL:

InenTudikarop ROR: He zacrocosyerscs

VII. BimomocTi npo odimiiHuX OTIOHEHTIB Ta pelleH3€HTiB
O@inifiHi OIOHEHTH
Bsacue IlpizBuuie Im's I1o-6aThKOBI:

1. Kanayntok Jlinig I'puropisna

2. KanauHiok Jlinig ['puropiBHa

KBasigikanis: 1.6.1., 03.00.04
InenTudikarop ORCID ID: He 3acrocosyetscs
JoparkoBa iHdpopmamnis:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:
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dopma By1acHoCTI:
Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

Baacwue IlpizBume Im's Ilo-6aTbKOBI:
1. Kanaunok Jlinig I'puropieBna

2. Kamauniok Jlinig I'puropiesna

KBasigikanis: 1.6.u., 03.00.04
Inentudikarop ORCID ID: He zacrocoyerbcs
JonaTkoBa iHdopmalist:

TloBHe HaliMeHYBaHHS IOPHIHYHOI 0COOH:
Kopg 3a €IPIIOY:

Micue3Haxoa KeHHS:

dopma BiTacHOCTI:

Cdepa ynpassriHHS:

InenTudikarop ROR: He zacrocosyerscs

Penensentu

VIII. 3aKkJII04Hi BiZoOMOCTi
BiiacHe IIpi3Buie Im'sa ITo-6aTbKOBi

TOJIOBH pajgu

BaacHe IlpizBume Im's ITo-6aTbKOBI

rOJIOBYIOYOrO Ha 3acCiiaHHi

BignoBigasibHUI 3a HiATOTOBKY

00JIiKOBUX JOKYMEHTIB

PeecTpaTtop

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZIOBiZaJIbHUM 32 peecTpallilo HayKOBOi

OisSIIBHOCTI

Jlykamos JIMUTpo BosiogumMupoBuy

Jlykamos JJMUTpo BosogumMupoBuy

IOpuenko T.A.



