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1. lTaHa pucepraniiina po60Ta NpUCBsSY€eHa ifeHTrdikalii Ta CTPYKTypHO-(QYHKI[IOHAIbHOMY aHaJjli3y HOBUX
[IPOTMBIPYCHUX areHTIiB Cepel, OpraHiYHMX CIIOJIYK Ta HAHOCTPYKTYP, HAIIPABJIEHUX HA Pi3Hi eTany penpomyKuii
Bipycy rpuny tTuny A (IAV) mram HIN1. 3a 1onomoro:o BipyCOJIOTiYHUX METOIiB Ta MIJIIXOM JO/IaBaHHS areHTiB 10
iH(ikoBaHOI KyJIbTYPH KJITHH B Pi3Hi yacoBi nepioau (BifOBiAHO OO CTafill )KUTTEBOro LUKy IAV) cepen
CHHTETUYHUX CIIOJIYK Ta HAHOCTPYKTYP OyJIO BiliOpaHO aKTMBHI y IpUrHiYeHH] penpoaykuii IAV. Ha ocHOBI
OTPUMAaHUX Pe3yJIbTaTiB AOCIIIPKEHHS TOKCUYHOCTI, PO3paxOBaHUX I1apaMeTpiB papMaKOKiHETUKY Ta
dapmakorHaMiky 0yJI0 BUBHaY€HO HaIOiIbIlI IEPCIEKTUBHI areHTU cepel, epeKTUBHUX. AHAJli3 3a71€XKHOCTI IXHbO]
CTPYKTYPH Bifj aKTUBHOCTI, JO3BOJINB BUBECTU 3aKOHOMIPHOCTI B3a€MOZ{i Ta CIIDOrHO3yBaTH MOXKJIMBAN MEXaHI3M
IIPOTUBIPYCHOI Aii, SKuii 6yJI0 MigTBEpIPKEHO ab0 CIIPOCTOBAHO 32 JOTIOMOTOI0 CUMYJISIL] MOJIeKYISIPHOI AMHAMIKA

JliraH]l-peLieNITOPHUX KOMILJIEKCIB. Y pe3yJbTaTi IpoBeJeHNx JOCiIKeHb OyiI0 ifeHTu(ikoBaHO cyMapHo 13



areHTiB 3 IPOTUTPUIIO3HOIO AaKTUBHICTIO Ta IOBEJIEHO CEJIEKTUBHICTD iXHbOI [Iii 32 paxyHOK €(EKTUBHOCTI B
Jliara3oHi HETOKCUYHUX IJ151 KJIITUH KOHILIeHTpauiid. CepeJ HUX BIEpIIe IPOJEMOHCTPOBAHO NPOTUBIPYCHUN
IOTeHIjajl yHiKaJbHUX N-TJIiKO3MIbOBaHUX NOXiIHUX 6eH30Tiazoy sK iHribitopis PHK-3anexxnoi PHK nonimepasu
(RdRp) IAV. TlokazaHo nepcnekTuBHICTS [1,2,6]TianiasnHo-[2,3a]6eH31Mina3onbHOro ckedosny Ha NpUKiagi rpynu
rajloT€HOBMiCHHUX CIOJIYK Ha 110ro OCHOBI. [IpeicTaBHUKY JaHoi rpyny MPOSIBUIIX BIUIUB Ha nepe6ir indexuii IAV B
KJIITUHAX, 1110 TaKOXX CYIPOBOKYBABCs 3HIKEHHSIM iHpeKLiliHOCTi BipycHOro noromctaa. Hai6isnbi akTHUBHI
criosyku Masm (GJIyop y CKJIajli raJlore HOMETUIIbHOI rpymu. ViMoBipHOIo MilneHH:o aii [1,2,6]tiagiaznHo-
[2,3a]6eH31Mina3oiB 6ys10 Bu3HaYeHo cy6onuHuiio PB2 RARp. Briepie BCTaHOBIEHO BUCOKY €(EeKTUBHICTb
d1ryopoBMIiCHUX TIOHYKJIEO3UiB Y IPUTHIYE€HH] perpoayKuii Bipycy rpumy tumy A HIN1, ski npoieMoHCTpyBaau
criopizHeHicTb 1o PB2 RdRp. Taxkosx Bu3Hau€HO NOXifHEe Tpia3osy Ta TeTparigpomnipaHy 3 BiMiHHUM Bif, iHIINX
IOCIIiIPKyBaHUX OPraHiYHMX CIIOJIYK MEXaHi3MOM IIPOTUTPUIIO3HOI Aii. Ha OCHOBI ITPOrHO30BaHOTO
(hapMaKOTOKCHUKOJIOTIYHOTO IPO(Piso cepesi akTMBHMX OPTraHiuHMX CIOJIYK BiibpaHo 5 XiTiB Ta 1 j1if B IKOCTI
KaHMJATIB y IPOTUBIPYCHI npenapatu. Cepep, HOCiI)KyBaHUX HAHOCTPYKTYP BIIEPIIE BCTAHOBJIEHO KOMILJIEKCHUN
aHTUBIpyCHUI edeKT cyMilli nosirinparoBaHux (pysepeHiB Ha pi3Hi eTanu >xutresBoro nukiay IAV HIN1 (apcop6uis,
perutikalisi, 30MpaHHs, BUXi/ BipiOHIB 3 KJIiTUHU Ta MO3aKJIITUHHUH BipyC), 1110 3a0€3Me4YyeThCs B3aEMOJIIEI0 3
JlinigHOoI0 MeMOPaHOIo Bipycy Ta KIITUHM, a TakoxX 3 RARp. Kpim Toro, B paMkax laHoi po6oTu 6yJjio
IIPOJIEMOHCTPOBAHO aKTUBHICTb (PYJIEPEHOJIIB BiTHOCHO KJIiHIYHMX Bipycis rpumy - IAV HIN1 pdmO09 i IBV mninii
BixTopig, Ta NIpOBEEHO AOCIIIPKEHHS TOCTPOi TOKCMYHOCTI Ha mumax BALB /C. OcTaHHe nigTBepIyKye 6€31€4HICTh
O[HOPA30BOI 03K, aJpKe XO4HA TBapMHA He MPOsIBUJIA O3HAK iIHTOKCHKALLil. Pemra HaHOCTPYKTYP 3
IIPOTUTPUIIO3HOIO aKTUBHICTIO OyJa npeacTaBieHa HaHoyacTiHKamu (HY) cpibsa ta cpibaoBmMicHUM
HaHoKoMIio3utoM. st HY cpibina piametpom <20 HM OyJI0 IiATBEPHAKEHO 3aJI€KHICTh aKTUBHOCTI Bifj po3mipy Ta
IIPOJEMOHCTPOBAHO X 3aTHICTh O aKTUBAaLlii MEXaHi3MiB BPOIKEHOIO KJIITUHHOTO IMYHITETY [Ji IPOTUIi]
indexuii IAV. CpiboBmicHUI KOMIIO3UT Ha OCHOBI XiTO3aHy Ta Na-KapOOKCUMETUJILEIII0I031, OTPUMAaHUI 3
BHMKOPHCTaHHSIM €KCTPAKTy 3€JIEHOTO 4alo, IPOsIBUB BipyiuunHuil edexT Ha [AV Ta noreHujian 15 6araropa3zoBoro
BUKOpHUCTaHHs. CepeJ, HaHOCTPYKTYP BiflibpaHO KaHAUAATU 3 [IEPCIEKTUBOIO BIIPOBAIKEHHS iX [J1s1 3aCTOCYBAaHHSI B
SKOCTI 1e3UHQIKYI0UnX Ta MTPOQiNaKTUYHUX 3aC00iB, a caMe Y SIKOCTi iHTpaHa3aJbHUX CIPEIB, iHralALii, IOKPUTTS
17151 MeIYHUX Macok a6o HEPA ¢inbTpiB Ta rigporesneBrx MOB'sI30K HAa OCHOBI XiTO3aHy J1s1 Ie3iHdeKii Ta
IIPUCKOPEHHS 3arO€HHsI NOMKOKeHb WKipu. [TlincymoByoun, 6yj10 CHCTEMATU30BaHO, 10 AOCIiIPKyBaHi OpraHiuHi
CIIOJIyKH BIUJIMBAIOTh Ha €Tall peIlliKallii Bipycy IrpuIly, B TOM 4ac sIK HAHOCTPYKTYPU [IEPEBAXKHO OJIOKYIOTh

ancop6uiio, OpyHbKYBaHHS, Ta 3a6€3Me4yI0Th iHaKTHUBaLlil0 TI03aKJIITUHHYX BipioHIB IAV.

2. This thesis is devoted to the identification as well as structural and functional analysis of new antiviral agents
among organic compounds and nanostructures targeted at different stages of reproduction of influenza A virus
(IAV) strain HIN1. Using virological methods and by adding agents to infected cell culture at different time periods
(according to the stages of the IAV life cycle), synthetic compounds and nanostructures were selected that are
active in inhibiting IAV reproduction. Based on the obtained results of toxicity studies, calculated
pharmacokinetics and pharmacodynamics parameters, the most promising agents among the effective ones were
determined. Analysis of the dependence of their structure on activity allowed us to deduce the patterns of
interaction and predict a possible mechanism of antiviral action, which was confirmed or refuted by molecular
dynamics simulation of ligand-receptor complexes. As a result of the conducted studies, a total of 13 agents with
anti-influenza activity were identified and the selectivity of their action was proven by the effectiveness in the
range of concentrations non-toxic to cells. Among them, the antiviral potential of unique N-glycosylated
benzothiazole derivatives as inhibitors of the RNA-dependent RNA polymerase (RdRp) of IAV was demonstrated for
the first time. The promising [1,2,6]thiadiazino-[2,3a]benzimidazole scaffold was shown using the example of a
group of halogen-containing compounds based on it. Representatives of this group showed an effect on the course
of IAV infection in cells, which was also accompanied by a decrease in the infectivity of viral progeny. The most
active compounds had fluorine in the halogenomethyl group. The probable target of the action of
[1,2,6]thiadiazino-[2,3a]benzimidazoles was identified as the PB2 subunit of RdRp. For the first time, high efficiency
of fluorine-containing thionucleosides in inhibiting the reproduction of influenza A virus HIN1, which



demonstrated affinity for PB2 RdRp, was established. A triazole and tetrahydropyran derivative with a mechanism
of anti-influenza action different from other studied organic compounds was also identified. Based on the
predicted pharmacotoxicological profile, 5 hits and 1lead were selected among the active organic compounds as
candidates for antiviral drugs. Among the studied nanostructures, a complex antiviral effect of a mixture of
polyhydrated fullerenes on different stages of the IAV HIN1 life cycle (adsorption, replication, assembly, budding
and extracellular virus) was established for the first time, which is ensured by interaction with the lipid membrane
of the virus and the cell, as well as with RdRp. In addition, within the framework of this work, the activity of
fullerenols was demonstrated against clinical influenza viruses namely IAV HINIpdmO9 and IBV Victoria, and an
acute toxicity study was conducted on BALB/C mice. The latter confirms the safety of a single dose, since no
animal showed signs of intoxication. The remaining nanostructures with anti-influenza activity were represented
by silver nanoparticles (NPs) and a silver-containing nanocomposite. For silver NPs with a diameter of <20 nm, the
dependence of activity on size was confirmed and their ability to activate innate cellular immunity mechanisms to
counteract IAV infection was demonstrated. A silver-containing composite based on chitosan and Na-
carboxymethylcellulose, obtained using green tea extract, showed a virucidal effect on IAV and the potential for
multiple use. Among the nanostructures, candidates with the prospect of their introduction for use as
disinfectants and prophylactic agents were selected, namely as intranasal sprays, inhalations, coatings for medical
masks or HEPA filters and hydrogel dressings based on chitosan for disinfection and accelerated healing of skin
lesions. In summary, it was systematized that the studied organic compounds affect the replication stage of the
influenza virus, while nanostructures mainly block adsorption, budding, and ensure inactivation of extracellular
AV virions.
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VIII. 3ak1104YHi BiZOMOCTI
BaacHe IlpizBuiie Im's ITo-6aTbKOBI
TOJIOBH pagu

BiacHe IIpizBuie Im'sa I1o-6aTbKOBi
TOJIOBYIOYOTO Ha 3acCiiaHHi
BignoBigasibHUI 3a HiATOTOBKY

00JIiIKOBHX JOKYMEHTIB

PeecTpartop

KepiBHuk Bigainy YKpIHTEI, mpo €
BiZIIOBiZaJIbHUM 32 peecTpallilo HayKOBOi

OisSIIBHOCTI

Jlazapenko Jlropmuia MukosiaiBHa

Jlazapenko Jlronmuna MukosaiBHa

JleonoBa Harasnig OcumniBHa

[Opuenko TersHa AHaTosiiBHA

Opuenko TersiHa AHaTosIiBHA



