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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
Iudp cnenianizoBaHOoi BYEHOI pagH (pa30Boi CleliaJai30BaHOi BYE€HOI pagu): [ 26.198.01

IloBHe HalMeHYBaHHSI IOPHUAUYHOI 0COOM: IncTuTyT disionorii im. Boromosbig HanjonanbHa akazemist

HayK YKpaiHu

Kog, 3a €EIIPTIOY: 00000000

Micqesnaxo,zm(emm: ByJ1. boromosnbLg, 4, M. Kuis, Kuis, 01024, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBiiHHS: Haujonanbna akaziemist Hayk Ykpainu

InenTugikarop ROR: He zacrocosyerscs
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V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemMaTHYHHUX PYOPHK: 34.17.17

Tema gucepranii:

1. CuHanTMYHa nepejaya MK raHIJIiO3HMMU KIIITUHAMU CiTKiBKY Ta HelipoHamu colliculus superior B KOKyJIbTypi B
HOPMi Ta IpHU TillOKCii

2. Neurotransmission between retinal ganglion cells and superficial superior colliculus neurons in coculture in
normal and hypoxic conditions

Pedepar:

1. lnceprarnis NpUCBsA4Y€HA 3'ICYBAHHIO XapAaKTEPUCTUK CMHAINITUYHOI IIepeadyi B CMHarcax adepeHTHUX POEKLin
CITKiBKU B CYOKOpPUKAaJIbHUI 30pOBUI LIEHTP 3 BUKOPUCTAHHIM JOCIIIPKEHb OKPEMUX T1ap KOKYJIbTUBOBAHUX
ranryiio3nux kiituH citkiBku ('KC) ta HelipoHiB colliculus superior (CS) B HopMi Ta nipu rinokcii. [Tokazano, mo
30ymxyBasbHa nepenada Mixk 'KC Tta HefipoHamu CS onocepeKoByEThCS NPECUHANITUYHUM BUBIJIbHEHHSIM
rJlyTamary Ta akTusalieto nocrcuHatnyHux HMJIA- ta AMITA-penenTopKkaHaabHUX KOMILIEKCIB. ['anbmiBHA
CHHANTHUYHA Nlepefayda BinoyBaeTbCs 3aBasky BUuBiIbHeHHI0 TAMK Ta aktuBauii TAMKA-penentopkaHaabHUX
KOMIIJIEKCIiB Ha NIOCTCUHANTUYHIN MeMOpaHi HellpoHiB CS. BU3HaueHO XapaKTEePUCTUKMA KBAHTOBOTO BUBiIbHEHHS
riyramaty Ta AMK B cuHancax cuHantuyHoi 38's13aHux nap ['KC ? Heipon CS Ta 10BefeHo, M0 MMOBIpHICTb

BUBIJIbHEHHS 000X TPaHCMITEePiB 337J0BIJIbHO ONUCYEThCS OiHOMIaIbHUM 3aKOHOM. OIIMCaHO KOPOTKOYACHY



IeTpecilo ryTaMaTepriyioi nepegadi ta noreHuianio FAMK-epriyHoi cMHanTUYHOI nepefadi B yMOBax MapHOI
ctumyranii 'KC. Buznadeno, o 1ji IpoLecy peani3yloThCsl IEPEBAXKHO 33 PAXyHOK IPECUHANITUYHNUX MEXaHi3MiB.
Briepiue BUSIBJIEHO iHIyKOBaHy TiNOKCi€0 fOBroTpusaly noreHuianio HMJJA-penenroponocepenkoBaHoi repenayi
B cuHanTr4HOi 38's13aHiil napi ['KC ? HelipoH CS. Lleit peHOMEH NOB'sI3aHUH 3 0CJIA0JIE€HHSIM MarHieBoro 6JI0Ky
IAHMX peLeNTOopPiB Ta HMOBIPHUM 301/IbIIEHHSM 3arajbHOi KiJIbKOCTi CaiiTiB BUBIJIbHEHHS B aKTUBHUX CUHAIICAX.
[nmykoBaHe rinokciero npurHiveHHs AMIIA-penentToponocepeKOBaHOi CMHANITUYHOI [Tepeavi peaidyeTbes 3a
PaxyHOK [IpeCUHANTUYHUX MEXaHi3MiB. Briepile oxapakTepru30BaHO iHAYKOBaHY TiMOKCi€l0 JOBrOTPUBaAJly JEIpPeciio
'AMK-epriyHoi Herponepenadi. Taka MOIyJIsIList iIMOBIpHO MOB'SI3aHa SIK 3i 3MEHIIEHHIM KiJIbKOCTI [iI04nX CANUTIiB
BUBIJIbHEHHS], TaK i 31 BMEHIIEHHSIM YyTJIMBOCTI IOCTCUHANITUYHOI MEMOpaHU [0 TpaHCMiTepa. JloBroTpuBai
eeKTHU rinoKCUYHOTro BIUIMBY Ha 30YIpKyBajbHy Ta rajlbMiBHYy CUHANITU4YHOI rtepenadi mixk I'KC ta neiiponamu CS e

Pi3HOCNIPSIMOBAHUMU.

2. Properties of synaptic transmission at cocultivated retinocollicular synapses in normal and hypoxic conditions
were studied. Glutamatergic excitatory synaptic transmission in cocultivated retinocollicular synapses is mediated
by NMDA and AMPA receptors. GABAergic inhibitory neurotransmission is mediated by GABAA receptors. The
release of glutamate and GABA at retinocollicular synapses demonstrated a quantal nature. The release properties
of these neurotransmitters can be adequately described by simple binomial statistics. Paired pulse depression of
glutamatergic and paired pulse potentiation of GABAergic cocultivated retinocollicular synaptic transmission were
predominantly caused by presynaptic mechanisms. We conducted a series of experiments to characterize the
effect and define the mechanisms of hypoxia on synaptic transmission in cocultivated retinocollicular synapses.
Application of hypoxic solution led to a long lasting potentiation (LTP) of NMDAR-mediated synaptic transmission.
Analysis of the oxygen deficiency effect on the spontaneous and miniature postsynaptic currents (sPSC and mPSC
respectively) revealed an increase in the frequency of their occurrence and the appearance of the second peak in
the mPSC histogram distribution. The assessment of quantum and binomial parameters reflects presynaptic
changes during the potentiation, independent of the release probability. Most likely this LTP can be caused by an
increase in the total number of release sites. Glutamatergic synaptic transmission mediated by AMPA receptors,
responded to application of hypoxic solution by the brief reduction, which is the result of presynaptic dysfunction
and associates with decrease in the release probability and number of active zones. GABAergic synaptic
transmission mediated by activation GABAA receptors, responded to hypoxia by the long term depression (LTD).
Analysis of sPSC and mPSC showed a significant decrease in the frequency of their occurrence and significant
decrease in the quantal size over a period of oxygen deficiency. In general, the effect of hypoxia-induced LTD of
GABAergic synaptic transmission is based on complex changes of presynaptic (independent on the release
probability) and postsynaptic (decrease in sensitivity of receptors in the postsynaptic membrane) mechanisms.
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