O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0416U004302
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peecrtpamnii: 27-10-2016

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. €roposa OsneHa BosopumupiBHa

2. legorova Olena V

KBasmigikamis:

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

IIIndp HaykoBOi creniagbHOCTI: 03.00.02
Ha3Ba HayKoBOi CcIeniaJbHOCTI: Biodisuka

T'anyss / ramysi 3HaHB. He 3aCTOCOBYETHCS

OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs

JlaTa 3axHcCTy: 18-10-2016

CreniaJbHICTh 32 OCBIiTOIO: 7.110104

Micue po6oTu 3400yBayva: Incrutyt disionorii im. O. O. Boromossisg HAH Ykpainu

Kop 3a €IPIIOY: 05417093

Micue3Haxoa>KeHH: 01024, m. Kuis, ByJI. boromosbL, 4

dopma BaacHOCTI:

Cdepa ynpaBiriHHS: HaujonasnbHa akaziemis HayK YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs



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

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

IloBHe HaiMeHYBaHHSI OPUAHUYHOI 0COOH: IHcTUTYT disionorii im. O. O. Boromossig HAH Ykpainu
Kopg 3a €IPIIOY: 05417093

MicuesnaxomerHﬂ: 01024, M. Kuis, Bys1. boromosbig, 4

dopma By1acHoCTI:

Cdepa praBJIiHHﬂZ HaujonanbHa akageMisd HayK YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

V. BimomocTi npo guceprauiio

Mosga guceprarii:

Koau TemaTHYHHUX PYOpPHK: 34.17.15

Tema gucepranii:

1. BucokoadinHa 1o3uTuBHA MOIYJISLisI KalbllieBUX KaHAJIB P-TUIy aroHicTaMy M-OMiOiZHUX PelenTopiB

2. High affinity positive modulation of P-type calcium channel by m-opioid agonists.

Pedepar:

1. Y puceprauiiiHiil po6oTi Brieplie [10Ka3aHo, [0 B MOAYJILiI KaybllieBUX KaHaiB P-Tuny aroHicramu p-omnioinHux
peuenTtopiB (MOP)npuiimae y4acTb BUCOKOA(pIHHUI LIEHTP 3B's13yBaHHS, SIKUM 200 PO3TAIIOBAHUI HA CAMOMY
KaHasli, abo aJIoOCTEPUYHO B3aEMO/II€ 3 HUM. MU TaKOX He BUKJIIOYAEMO, 1[0 arOHICTH OMiOiZHUX PEeLenToPiB
6e3rocepeHbO B3a€EMOIIIOTh 3 MOZIYJIIOI0OUMM CalTOM B MexXax P-kaHasy. [TpoBezieHi focifikeHHs Ha
rOCTpOi30/1bOBaHUX HellpoHax[lypKiHbe MO30UKY IIypiB I0Ka3asy, o cenekTuBHui aronictr MOP DAMGO (10 HM)
BUKJIMKAB HEBEJIMKY, aJl€é CTATUCTUYHO JOCTOBIPHY IIOTEHLIALLI0 CTPYMY, SIKAM IIPOXOIUTh Y€pe3 P-TUII KaJblLieBUX
kaHasiB (10+1%, n=27, p<0.001). Epekr 6yB mBuIKuM (MeHIIe HixX 10 ceK.) Ta MOBHICTIO 3BOPOTHIM, a TaKOX
KOHILIEHTpaLiiiHO- Ta noTeHujano3anexHuM. EC50 e¢pexry DAMGO cranosuts 1.3+0.4 HM, Hacuuytoda
KoHLeHTpauig-100 HM. Y HagaHiil po6oTi 6yJI0 I0Ka3aHO, 0 MEXAHI3MHU, SIKi IPUIAMAIOTh Y4aCTb Y MOAYJISILI
omioinamu P-cTpymy, BinMiHHI Bif 1o6pe BimomMux MexaHi3miB 3a yuacTio G-6iJKiB, a60 ITPOLECiB 3aJIesKHUX Bif

docdopunoBaHHs. Pazom, onioify BUKIMKAIOTh IBOCTOPOHHI epeKTU Ha KasbliieBi kKaHaau P-Tuily: 6J10KyBaHHS



yepe3 G-6110K orocepenKOBaHUI MITISX, SIKUI aKTUBYETHCSI M-OMIOITHUMU peLleITopaMu abo yepes 6e3rnocepeiHii
BIJIMB Ha P-kaHanu. Hami aHi He BUKJIIOYAIOTh, 10 OMiOiAU MOXKYTb B3a€MOJISITH SIK 3 M-, TaK i 3 IHIIMMU
OIiOiAHMMH peLeNTOPaMU B Tiii )Xe caMill KJiTHHI BUKJIMKAIOYM KOHKYPYIo4i e(peKTU Ha KaJblieBUX KaHayax P-
TuIly. BullleHaBeieHe BKa3ye Ha iCHyBaHHS IPMHLUAIIOBO HOBOTO MEXaHi3My peryJisiii KajblieBUX KaHaJliB
PesysibTaTu gucepTauiiHoi po60TH HacamIepes MalTb (PyHIAMEHTAIbHUI iHTEPEeC, OCKINIbKY OTPUMAaHi
IIPUHIIMIIOBO HOBIi 1aHi PO MOZAYJIIOIOYY [il0 aroHICTiB OMiOiIHNX PELENTOPIiB HA BUCOKOIIOPOTOBUN KaJsIbLli€BUNI
ctpyM P-tuny. 1li naHi € BaxxsiuBUMU 117151 POPMYyBaHHS OiJIblll IOBHUX YSIBJIEHB IIPO ME€XaHi3MU, 110 3[iCHIOIOTh
PeTyJs1il0 BUCOKOIIOPOTOBUX KaJlbllieBUX KaHaJiB, a TAKOX JIJIs [TOUIYKY HOBUX LJISIXiB CIIPSIMOBAHOTO
(hapmakoJIoriyHOTO BIUIMBY Ha HUX. XapaKTepHa MOAYJIALS OmioinaMu KaybllieBUX KaHAJiB MOXe BUSBUTHCD

3pyYHUM (PapMaKOJIOTiUHUM iHCTPYMEHTOM JJ1s1 cliellupiuHOi peryssiiii MO3KOBOI Aisl/IbHOCTI.

2. P-type calcium channels play a key role in the synaptic transmission between mammalian central neurons: major
part of calcium entering pre-synaptic terminals delivered via these channels. Using standard whole-cell patch
clamp techniques we have studied the effect of m-opioids on P-type calcium channels in acutely isolated Purkinje
neurons from rat cerebellum. Extracellular application of opioid receptors agonists in the concentrations between
1nM and 1000 nM induced excitatory or inhibitory effects on high-threshold VGCCs. The alkaloid agonist
morphine is fairly selective for m-opioid receptor, although at micromolar concentrations it can interact also with
k- and d-opioid receptors. In our experiments, facilitation of P-current by morphine was observed in 59% of the
neurons, whereas in 12% of the neurons, this current was inhibited and in 29% of the neurons, no effect was
observed. Inhibitory effect of morphine, which we observed in some cells, could be due to the previously described
negative effect of k- or d-opioid receptors on VGCCs. It is also possible, that oppositely directed effects of
morphine were masked in some cases. Selective ~opioid agonist DAMGO in 10 nM produced a small, but consistent
facilitation of current through P-type calcium channels (10£1%, n=27, p<0.001). The effect of DAMGO was rapid
(less than 10 sec) and fully reversible. This effect was both concentration and voltage-dependent. The EC50 for the
effect of DAMGO was 1.3+0.4 nM and the saturating concentration was 100 nM. Endogenous selective agonist of -
opioid receptors, endomorphin-1 demonstrated similar action. The mechanisms that are involved in this
modulation are different from the well-known mechanism involving G-proteins or processes dependent of
phosphorylation. In summary, opioids exert bi-directional effects on P-type calcium channels: inhibition - through
G-protein dependent pathway activated by k- or d-opioid receptors or via direct action on the P-channels, and
facilitation - via G-protein-independent pathway involving the interaction with high affinity binding site
resembling -opioid receptor. Our data do not exclude the possibility that opioids may interact with both m-, and
with the other opioid receptors in the same cell, causing the competing effects on P-type calcium channels. It
indicates the existence of a fundamentally new mechanism of regulation of calcium channels.

Jep>kaBHUHM peecTpauiiiHuii Homep [IiP:

IIpiopuTeTHHI HaNIpsIM PO3BUTKY HayKH i TEXHIKH:
CrpareriyHu# NpiopHTETHUI HAIIPSIM iHHOBaLiHHOI AiSJILHOCTI:
IlizcyMKu BOCIiAKEHHS:

ITy6osrikamii:

HaykoBa (HayKOBO-TE€XHiYHa) IPOAYKILisi:
ConuiasibHO-€KOHOMIYHA CIIPSIMOBaHIiCTh:

OxopoHHi goKymeHTH Ha OIIIB:

BrnpoBaakeHHs pe3yJIbTaTiB AHCepTalii:

3B'S130K 3 HAYKOBHMH TEMaMH:



VI. BizoMocTi mpo HayKOBOT0 KEPiBHUKA /KEePiBHHUKIB (KOHCYJIbTAaHTA)

BaacHe IlpizBume Im's I10o-6aThKOBI:
1. Kpuirrans Oser OsiekcaHIpoBUY

2. Kryshtal Oleg O.

KBasigikamis: 1.6.1., 03.00.02
InenTudikarop ORCID ID: He 3acrocosyetncs
JoparkoBa iHdpopmamnist:

IloBHe HaiMEeHYBaHHS IOPHIHYHOI 0COOH:
Kopg 3a €1PIIOY:

Micue3Haxoa KeHHSI:

dopma By1acHoCTI:

Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

VII. BizomocTi npo odiniliHuX OIIOHEHTIB Ta pEl€H3€HTIiB
OdiniitHi onoHEHTH
BiacHe IIpizBuie Im'sa I1o-6aTbKOBI:

1. MipomHrn4eHKO Mukosia CtenaHoBuY

2. MipomHanyeHko Mukosa CTenaHoBruY

KBasigikamis: 1.6.1., 03.00.02
InenTudikarop ORCID ID: He 3acrocosyetses
HoparkoBa indopmamnist:

IloBHe HaliIMeHYBaHHS OPUAUYHOI 0COOH:
Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma BaacHoOCTI:

Cdepa ynpasiiHHS:

Imentudikarop ROR: He zacrocosyerbcs

BaacHe IlpizBume Im's I10o-6aTbKOBI:
1. ConoBitoB AHaTtoJii IBAaHOBUY

2. CosioBi10B AHaToJ1i IBaHOBUY

KBasigikamis: 1.6.1., 14.03.04

InenTudikarop ORCID ID: He 3acrocosyetbcs



JoparkoBa iHdpopmamnist:

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

Micue3Haxoa KeHHS:

dopma ByTacHOCTI:

Cdepa ynpassriHHS:

InenTudikarop ROR: He zacrocosyerscs

Penensentu

VIII. 3aKkJII04Hi BiZmoMOCTi
BsiacHe IIpi3Buie Im'sa ITo-6aTbKOBI
TOJIOBH paju

ByiacHe Ilpi3Buiie Im's ITo-6aTbKOBI

TOJIOBYIOYOTO Ha 3acCiiaHHi

BignoBigasbHUMH 3a HiATOTOBKY

00JIiKOBUX JOKYMEHTIB

Peectpartop

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZIIIOBiZaJIbBHUM 32 peeCcTpallilo HayKOBOi

OisSIIBHOCTI

Kpumrans Osner OsekcangpoBuy

Kpuwmrans Osier OnexkcangpoBuy

IOpuenko T.A.



