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1. Inceprauis Ha 3000YyTTSI HAYKOBOT'O CTYIIEHS KaHJWaTa 6i0JI0riYHUX HayK (HoKTopa ¢inocodii) 3a crnenianbHiCcTIO
03.00.06 - Bipycozoris. - IncTuTyT Mikpob6iosorii i Bipycosorii im. [I.K, 3a6onoraoro HAH Vkpainu, Kuis, 2018.
Jucepralis MprcBsiueHa JOCiI)KeHHIO aHTUBIPYCHUX BJIaCTUBOCTEN HAaHOYACTOK Aiokcuay uepito (HALD) y
IIOPiBHSIHHI 3 HaHOYacTKaMu 3oJ10Ta (H3), HaHoyacTkamu okcuny 3aiiza (HO3) Ta KOMIIJIEKCHUMHU HAaHOYACTKaMU 3
snantadoM (JICMOH). Takox, gucepralisi IPUCBSIY€HA BUBYEHHIO BJIACTUBOCTEN HAHOYACTOK (POPMyBaTH
HaHOGIOKOMIIO3UTH 3 TaKMMU 6ioMosIeKysiamu, siK iHTepdepoH (IOH), paxTop Hekposy nyxiuH (OHIT), Ta
KOMIIOHEHTaMU MPOTUTPUIIO3HOI BaKIIMHU. Y IOCJiIKEHH] IPOBELEHO KOMIUIEKCHE Ta CUCTEMAaTUYHE BUBYEHHS
[IPOTUBIPYCHOI Ta aHTUOKCUIAHTHOI aKTUBHOCTI, TUTOTOKCAYHOCTI Ta TEHOTOKCUYHOCTI METAJIEBUX
HaHomarepiasiB. HaHOYaCTKM AiOKCUY LEepilo i HAHOYACTKY OKCUZY 3aJli3a JEMOHCTPYIOTh BUILY IMTOTOKCUYHICTD

Ha JIiHii NyXJIMHHUX KJITUH, HDK Ha [IEPBUHHUX | HOpMaJIbHUX KJIITHHAX. 3HalIeHO Hailbinbu epeKTUBHi Ta



6e3nevHi KOHIEeHTpallii 415 AOCiIKyBaHUX HAHOMETAaJiB. BCcTaHOB/IEHO, 1110 HaMbibI e(PeKTUBHUMU B SIKOCTI
IIPOTUBIPYCHOTO IperapaTry € HaHOYaCTKU JioKCUy Hepito. laHi HAHOYaCTKY 3HUXKYIOTh JlorapudM TUTPY Bipycy
Be3uKyJsspHoro cromatuty (BBC) Ha 2,3-4,5 Ig B nianasoHi koHueHTpauii Big 1,0 HM 1o 1,0 MM. AHTUBIpyCHa
aKTMBHICTb HAHOYACTOK OKCHUJY 3aJli3a i KOMIIJIEKCHUX HAHOYACTOK 3 JIAHTAHOM piBHA 3aXUCTY KJITUH 110 50% KUBUX
KJIITUH. HaHOYaCTKY 30J10Ta JEMOHCTPYIOTh CBOIO IIPOTUBIPYCHY aKTUBHICTD TiJIbKY Iif] BILJIMBOM JOZATKOBOTO
(daxTOpy OCBIiTIIEHHS. Y JOCIiIKeHHI MU 110Ka3aju e(PeKTUBHICTb BUKOPUCTAHHS HAHOYACTOK [IiOKCHY Lepilo sSIK
AQHTMOKCHAAHTY. HaHOYACTKM JioKCUy 1Iepilo 3MEHIIYIOTh IPOAYKIIiI0 HITPUT-iOHY B IEPBUHHUX i HOPMabHUX
KJIITUHAX y 5-8 pasiB. ¥ TO ke yac, Li HAHOYACTKHU 30iIbIIYIOTh IIPOAYKII0 HITPUT-10HY B MYXJIMHHUX KJIITUHAX y 8-
9 pasiB. OTpuMaHi AaHi MOXYTb OYTH KJII0OYeM JO MTOSICHEHHS MOXJIMNBOTO MexaHi3aMy il HaHo4acToK. Y nuceprauii
MU [1OKa3aJI1 MOKJIMBICTh HAHOYACTOK JIiOKCUY LI€pilo YTBOPIOBATA HAHOOIOKOMIIO3UTH 3 JeIKUMU
6iomosnexkynamu. Tak, MA CTBOPUIIM HAHOOIOKOMITO3UT 3 HAHOYACTKaMU iHTeppepoHy Ta fiokcuay uepito (IGH-
HJL). MeTomom IMHAMIYHOTO po3citoBaHHs cBiTsa (DLS) 1ocTOBipHO BCTaHOBIEHO (OPMYyBaHHS
HaHOGIOKOMIIO3UTY. 3aCTOCYBaHHS MOAM(}IKOBAHOI'O HAHOYACTKAMU AiOKCUY Liepil0 PEKOMOIHAaHTHOIO
iHTep(epoHy BUKIMKAE 3HAUHY i TPMBaJly BiAIIOBib CUCTEMU iHTEp(PEPOHY MUILEH Y IOPIBHSIHHI 3
HeMoAU(iKOBaHUM iHTeppepoHOM. Y MULlIeH, IKUM BBOAUIM HaHOGiokoMno3ut IOH-H]ILI, piBeHb CUPOBAaTKOBOTO
inTepdepony B 8 pasiB Bule, HDK y Mulllel, IKUM BBoIuiu HemonudikoBanuil intepdpepoH. Briepie, Hamu OyB
CTBOPEHUI1 HAHOOIOKOMITO3UT HA OCHOBI (DaKTOPy HEKPO3Y IYXJIMH i HAHOYACTOK Jiokcuny uepito (PHIT-HAL) i
IOCTOBIpHO BCTAHOBUJIM (POPMYBaHHSI HAHOOI0KOMIIO3UTY MeToAoM DLS. Takox, 6ysiu po3po6JieHi ONTUMAJIbHI
YMOBH [1J151 fioro oTpuMaHnHs. [Tokazano, mo H/IT 3naTHi 36iabu1yBaTy akTUBHICTE pekombiHaHnTHOro OHIT-anbda B
JIiHII NyxIMHHUX KITUH Ha 15-20%. TakoxX, MU BUBYaJId MOXKJIMBICTb BUKoprcTanHs HIILI B sskocTi af'toBaHTa AJ1sl
BaKlMHU. Ha npuksafi mpoTurprunosHoi BakuuHy Vaxigrip, MU IIpo/IeMOHCTPYBaJIU 3aTHICTb GOpPMYBaTH
HaHoGiokomno3uTu 3 HILL Mmetomom DLS. 3acTocyBaHHs BakiuHu Vaxigrip, MogugikoBaHoi HecTabini3oBaHUMU
HJILI, B 5 pasiB epekTuBHiIIe, HiXk HeMoInGbiKOBaHOI BaKI[UHM i BaKIIMHU, MOAM(iKOBAHOI IIUTpaT-CTabiIi30BaHUMU
HJLI. 3acTocyBaHHs BakuHU Vaxigrip, MmopudikoBaHoi HecTabinizoBanumu HJILI, cynipoBOKY€eThCS TPHBAJIOIO
aKkTyBalieo (0o 9 TWKHIB MiciIs BaKMHALD) FyMOPaJIbHOI JIaHKM iMyHHOI Bianosini. OTpumMaHi B guceprariii
PE3yJIbTaTu BKa3yIOTh HA BUCOKY IIPOTUBIPYCHY aKTUBHICTb HAHOYACTOK AiOKCUAY LEePilo B IIOPiBHSAHHI 3 iHIIMMU
HaHoMarepiasaMu. HaHoYacTKM ioKCHy Liepilo IOTeHLiITh aKTUBHICTh peKOMOIHAHTHOTO iHTeppepoHy Ta
peKkoMbiHaHTHOrO dakTopa HeKpo3y nyxanHu. Kpim Toro, HIL Moske AidaTy sIK e(peKTUBHUM afi IOBAHT /1JIs BaKL[MHU
Vaxigrip. OTpuMaHi faHi BigKpUBaOTh NEePCHEKTUBY fociigkeHHs H]ILL 3 MeTo CTBOpeHHS BUCOKOe(EKTUBHUX
Ipenaparis [iJ1s1 IPOTUBIPYCHOI Tepartii.

2. The research work for gaining the scientific degree candidate of biological sciences (Doctor of Philosophy) in
specialty 03.00.06 - virology. - D.K. Zabolotny institute of microbiology and virology of NAS of Ukraine, Kyiv, 2018.
The dissertation is devoted to the study of antiviral properties of cerium dioxide nanoparticles (CDN) in
comparison with gold nanoparticles (GN), iron oxide nanoparticles (ION) and complex nanoparticles with
lanthanum (LSMON). Also, the dissertation is devoted to the study of the properties of nanoparticles to form
nanobiocomposites with biomolecules such as interferon (IFN), tumor necrosis factor (TNF), and components of
the anti-influenza vaccine. In the research, we carried out a comprehensive and systematic study of the antiviral
and antioxidant activity, cytotoxicity, and genotoxicity of metal nanomaterials. The cerium dioxide nanoparticles
and iron oxide nanoparticles demonstrated higher cytotoxicity on tumor cell lines than on primary and normal
cells. We found the most effective and safe concentrations for studied nanometals. Also, we established that the
most effective as an antiviral preparation is cerium dioxide nanoparticles. It decreases the logarithm of vesicular
stomatitis virus titer on 2.3-4.5 LG in diapason of concentrations equal to 1.0 nm-1.0 mM. The antiviral activity of
iron oxide nanoparticles and complex nanoparticles with lanthanum equal to 50% of living cells. The gold
nanoparticles demonstrated antiviral activity only under the influence of the illumination. In the research, we
showed the effectiveness of using cerium dioxide nanoparticles like an antioxidant. The cerium dioxide
nanoparticles decrease the nitrite-ion production in primary and normal cells in 5-8 times. In the same time, these
nanoparticles increase the nitrite-ion production in tumor cells in 8-9 times. Obtained data can be the key to the
explanation of the possible mechanism of nanoparticles action. In the dissertation, we showed the possibility of



cerium dioxide nanoparticles to form nanobiocomposites with some biomolecules. Thus, we created the
nanobiocomposite with interferon and cerium dioxide nanoparticles (IFN-CDN). We established the certainty of
the nanobiocomposite formation with the method of dynamic light scattering (DLS). The application of the
interferon modifying with cerium dioxide nanoparticles causes the significant and prolonged respond of mice
interferon system in comparison with non-modified interferon. The mice injected with nanobiocomposite IFN-
CDN have the serum interferon level 8 times higher than mice injected with non-modified interferon. We first
created the nanobiocomposite with tumor necrosis factor and cerium dioxide nanoparticles (TNF-CDN) and
established the certainty of the nanobiocomposite formation with the method of DLS. Also, the optimal conditions
for its obtaining have been worked out. The ability of CDN has been shown to increase the activity of the
recombinant TNF-alpha in the tumor cell lines by 15-20%. Also, we studied the possibility of using the CDN as an
adjuvant for the vaccine. We demonstrated on Vaxigrip vaccine the ability to form the nanobiocomposites with
CDN with DLS method. The application of the Vaxigrip vaccine modified with non-stabilized CDN is in 5 times
more effective than the non-modified vaccine and vaccine modified with citrate-stabilized CDN. The application of
the Vaxigrip vaccine modified with non-stabilized CDN is accompanied with the prolonged activation (up to 9
weeks after vaccination) of the humoral immune response. The obtained results in the dissertation demonstrated
the high antiviral activity of cerium dioxide nanoparticles in comparison with other nanomaterials. Cerium dioxide
nanoparticles potentiate the activity of the recombinant interferon and the recombinant tumor necrosis factor.
Also, the CDN may act as an effective adjuvant for the Vaxigrip vaccine. The obtained data open the prospect of
CDN study in order to create highly effective antiviral therapy.
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