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1. EkcriepyMeHTasbHa OLiHKA [IPOTU3aMNaJlbHOI il iIHHOBALITHOTO aJIKOKCUIIOXifHOrO 1,4-6eH30ia3emniny B
KoMbiHanii 3 p1aBoOHOITOM.

2. Experimental evaluation of the anti-inflammatory effect of an innovative alkoxy derivative of 1.4-benzodiazepine
in combination with flavonoid.

Pedepar:

1. Incepranjiiina po60Ta IPUCBIYEHA EKCIIEPUMEHTATILHOMY OOI'PYHTYBAHHIO IPOTU3aNajbHOi, aHTAYJIbLIEPOT€HHO]
Ta AaHTUOKCUIAHTHOI €(PeKTUBHOCTI KOMGIHOBAaHOTO 3aCTOCYBAaHHS 6i0(IaBOHOIly KB€PLETUHY Ta iHHOBALiIIHOrO
aJIKOKCUIOXifHOro 1,4-6€eH30/ia3eriny IPoroKcasernamy 3a YMOB F'OCTPUX i XPOHIYHUX 3alla/IbHUX [IOPYIIEeHb Ta
IOIIOBHEHHIO Y4BJIEHD PO NATOr€HE3 IIEPXIJIOPAT-iHAYKOBAHOI iIHTOKCHKaLL. [ly1s1 HOCATHEHHS METH Ta BUPILIEHHS
3aBAaHb JUCEPTALHOI pOOOTH IPOBELEHO CEPiI0 EKCIIEPUMEHTAIBHUX JOCIiI)KEHb HA J1abOPaTOPHUX TBAPMHAX i3
BUKOPUCTAHHSAM JBOX MOJIEJIe! 3aM1ajIbHOTO IIPOLECY, & TAKOK BUKOHAHO KOMITIOTEpHE MOJIe/IIOBaHHH in silico.
Po6ora 3 ekcriepumMeHTalbHAIMU TBAPUHAMU ITPOBOAMIINCS 3 JOTPMMAHHSAM HOPM €BpPONENChKOi KOHBEHILii TPO
3aXUCT XPEOETHUX TBAPUH, SIKUX BUKOPUCTOBYIOTb JJIs1 EKCIIEPMMEHTAJIBHUX Ta IHIMMX HayKoBuUX Linent (EST N2123,
1986), 3akony Ykpainu «IIpo 3axucCT Bif >)KOPCTOKOT0 NOBOmKeHHs» N21759-VI Bix 15.12.2009 p., InpexTusBu
€spornericbkoro [Tapsiamenty ta Pagu 2010 /63 /€C mo10 3aXUCTy TBAPUH, SKi BUKOPHUCTOBYIOTHCS [IJIs1 HAYKOBUX



uinei, a TakoXX Haka3y MiHicTepcTBa OCBiTH 1 HayKy, MOJIOII Ta criopTy YKpainu Bif 01.03.2012 N2249.
JlabopaToOpHUX IIypiB yTPUMYBaJIM Ha CTAHAAPTHOMY PaliOHi XapuyBaHHS 3 BiJIbHUM JOCTYIIOM JO [IUTHOI BOIU Y
BiBapii OHY im. L. I. Meuynukosa. [lepmuii etan JOCHiIKEHHS BKIJIIOYaB [IPOrHO3yBaHHS TOKCMYHOCTI [1EPXJIOpaTy
KaJlilo Ta (papMaKOKiHETUYHUX XapaKTePUCTUK NIPOIOKCA3ENAMY i MOJIEKYJISIPHOI B3a€MOJii KBEPLIETUHY 3
6iIKOBMMU MIIIEHSIMU METOZaMH1 KOMII'I0OTepHOro MoaenoBaHH in silico. I3 3actocyBanHsM mnatgopmu ProTox
3.0, mporpamHoro 3ab6esneuenHs QikProp (Schrodinger), AutoDock ta AutoDock Vina, a Takox niargopm pkCSM,
admetSAR i SwissADME npoBeieHO IPOrHO3YBaHHS BJIaCTUBOCTEH NePXJIopaTy Kajlilo, IPOIoKca3enamy Ta
KBEPLETUHY. 3a pe3yJibTaTaMU [IPOTHO3YBAHHS [1E€PXJIOPAT KaJlilo Ma€ BUCOKY MMOBIPHICTb iMyHOTOKCUYHOCTI
(0,99), renatotokcuyHocrti (0,98), kapaiorokcuynocti (0,97) Ta HetipoTokcuyHOCTi (0,91), a TaKOXK KaHLIEpOreHHO]
(0,80), myTarenHoi (0,75) i yuroTokcuuHocti (0,73) aii; nomipHoi HegpoTrokcuyHocTi (0,62) Ta pecnipaTopHOi
ToKCcH4YHOCTI (0,61). Y MexXax aHanisy noTeHuiHux mimeHeil ProTox 3.0 BUSIBJIEHO B3a€MO/IiIO 3 HATPi-NOIUIHUMNA
cumnoprepom (NIS, 0,94) Tupeoigaumu peuentopamu THRo (0,81), a TakoK MOKa3HUK IPOHUKHEHHS Yepe3
remaTtoeHuedaniyHuit 6ap'ep (BBB, 0,91), mo ninTeepkye NoTeHnial iHAyKLil CUCTEMHUX OKCUIaTUBHO-3allalbHUX
nopyueHs. Ouinka ADME-napameTpis nponokcasenamy 3a gonomoror QikProp nokazasa BUCOKY MOJIEKYJISIPHY
macy 405,678 [la, Bucoky nepopainbHy abcop6buito (Human Oral Absorption = 3; Percent = 100%), koediuieHT
posmnoginy oktaHos/Boga QPlogPo/w = 4,452, BogHy po3unHHicTh QPlogS = -6,082, BUCOKY IPOHUKHICTb Kpi3b
kuukoBuit 6ap'ep (QPPCaco = 1703,58 um /c) Ta yepe3s kiituHu (QPPMDCK = 4273,74 HM /C), TIOKa3HUK PO3IOAINTY
M030K /m1azma QPlogBB = 0,05, nporHo3 inri6yBanHs QPlogHERG = -5,337, Ta #metab = 4, mo cBig4uTh Npo
CHPUSTINBUI (PAPMAKOKIHETUYHUI IPODIsIb i IOTEHLiHY 6i040CTYNHICTb CIIOJIYKU. MOJIEKYJISIPHUI JOKIHT
KBEpLEeTUHY 10 ecTporeHosoro peuenrtopa (1IERR), Bukonanuit y nporpamax AutoDock ta AutoDock Vina,
IIPOJIEMOHCTPYBAaB HU3bKi 3HAUE€HHSI €HEPreTUYHOro 3B’s13yBaHH4 (-8,7 a 3a Vina; GScore= -9,38) Ta popmyBaHHs
CTabisIbHUX BOAHEBUX 3B'SI3KiB 3 aMiHOKUCIOTHUMMU 3anumkamMu GLU353, ASP351 i HIE524, mo Bkasye Ha
aroHicTuYHUII XxapakTep B3aemoqii. [TapameTpu, oTpumMati 3a gornomoroo pkCSM admetSAR Ta SwissADME,
IO3BOJISIIOTh IPOTHO3YBATH KUIIKOBY abcopbliito 77,2 %, BincyTHicTh AMES-TOKCHYHOCTI Ta BiJIOBiIHICTb
KBEPLETUHY KPUTEPisIM JIIKONOAIOHOCTI 3a mpaBuioM JliniHcekoro. CyKynHiCTb pe3ysbTaris in silico nigTeepmkye
MOJIEKyJISIPHE OOI'PYHTYBaHHS BUKOPUCTAHHS KBEPLIETUHY Ta [IPOIIOKCA3enamy AJIsl MOJaJIbIInX
€KCIIEpMMEHTAJIbHUX JIOCTIiIKEeHb iX IPOTH3anaabHOi Ta aHTUOKCUAAHTHOI e(peKTUBHOCTI in vivo. [Ipyruii etan
IOCiIKeHHS OyB CIIPSIMOBAHUI HAa €KCIIEPMMEHTAJIbHY OLiHKY IPOTHU3anaabHOi aKTUBHOCTI OCIIiI>)KyBaHUX
CIIOJIYK Ha MOJ€JIi FOCTPOro KapariHaH-iHAyKOBAHOTO 3allaJIEHHS Y IIyPiB i BKIIIOYAB Ba MIOCJIiIOBHUX Hifgerany. Ha
IepoMy MifeTani npoBeieHO NOPiBHSJIbHY OLHKY 6i0¢J1aBOHOIAY KBEpLETHHY Ta pedepeHTHOro HeCTEPOiTHOro
IIPOTU3AMAJIBHOTO 3ac0o0y AuknodeHaky HaTpioo. CybrniaHTapHe BBeJeHHs 1% 0-KapariHaHy CIIpUYMHSIIO PO3BUTOK
BHPaXXEHOTO €KCYJAaTUBHOIO HAOPSKY 3 MAaKCUMYMOM Ha 4-Ty roguHy. OJHOYaCHO y CHUPOBATLi KPOBi
niABUIyBasiacs akKTUBHICTb enactasu Ha 54,2%, kucioi pocdarasu — Ha 80,0%, piBHS MaslOHOBOTO Jiabrerizy — Ha
80,6%, 1110 CBiZYUTH PO PO3BUTOK CUCTEMHOI 3aMaJIbHOI peaklii Ta akTHUBallilo MPOLECiB JiNONepoKCUaaLii.
[TpoginakTruHe BBEEHHS KBEPLIETUHY 3MEHIIYBaJIO TOBIIMHY YPaXK€HOI KiHLiBKU Ha 17,9% Ta CylIpoBOMKYBanoCs
3HUKEHHSIM aKTUBHOCTI eslactas3u Ha 21,8 %, kucioi ¢pocdartasu - Ha 21,4 % i piBHS MaJIOHOBOTO JliasbIeriny — Ha
35,5%. JuknodeHak HaTpio 3ab6e3rnedyBaB 6iybll BUpakeHe MPUrHideHHS MOP(OMETPUYHUX [IPOSIBIB 3aajleHHs Ta
3MEHIIYBaB aKTUBHICTb eslacTasu Ha 27,2 % i kucioi pocdarazu Ha 27,6 %, TOAi SIK aHTUOKCUIAHTHUM eeKT 3a

piBHEM MaJIOHOBOTO JiiajbAerigy OyB MEHII BUPaXEHUM i cTaHOBUB 19,8%.

2. The dissertation is devoted to the experimental substantiation of the antiinflammatory, anti-ulcerogenic and
antioxidant efficacy of the combined use of the bioflavonoid quercetin and the innovative alkoxy derivative 1,4~
benzodiazepine propoxazepam in conditions of acute and chronic inflammatory disorders and supplementing the
understanding of the pathogenesis of perchlorate-induced intoxication. In order to achieve the goal and solve the
tasks of the dissertation, a series of experimental studies were conducted on laboratory animals using two models
of the inflammatory process, as well as computer modelling in silico. Work with experimental animals was carried
out in compliance with the European Convention for the Protection of Vertebrate Animals used for Experimental
and other Scientific Purposes (EST No. 123, 1986), the Law of Ukraine "On Protection from Cruel Treatment" No.
1759-VI on 15 December 2009, Directive 2010,/63 /EU of the European Parliament and of the Council on the



protection of animals used for scientific purposes, and Order No. 249 of the Ministry of Education and Science,
Youth and Sports of Ukraine dated 1 March 2012. Laboratory rats were kept on a standard diet with free access to
drinking water in the vivarium of the I.I. Mechnikov ONU. The first stage of the study involved predicting the
toxicity of potassium perchlorate and the pharmacokinetic characteristics of propoxazepam and quercetin using in
silico computer modelling methods. Using the ProTox 3.0 platform, QikProp (Schrodinger), AutoDock and
AutoDock Vina software, as well 9 as the pkCSM, admetSAR and SwissADME platforms, the properties of potassium
perchlorate, propoxazepam and quercetin were predicted. According to the prediction results, potassium
perchlorate has a high probability of immunotoxicity (0.99), hepatotoxicity (0.98), cardiotoxicity (0.97) and
neurotoxicity (0.91), as well as carcinogenic (0.80), mutagenic (0.75) and cytotoxic (0.73) effects; moderate
nephrotoxicity (0.62) and respiratory toxicity (0.61). Within the analysis of potential targets, ProTox 3.0 revealed a
predicted interaction with sodium-iodide symporter (NIS, 0.94), thyroid receptors THRn (0.81), as well as the blood-
brain barrier (BBB) penetration index (0.91), confirming the potential for induction of systemic oxidative-
inflammatory disorders. The assessment of propoxazepam ADME parameters using QikProp showed a high
molecular weight of 405.678 Da, high oral absorption (Human Oral Absorption = 3; Percent = 100%), octanol /water
partition coefficient QPlogP /w = 4.452, water solubility QPlogS = -6.082, high permeability through the intestinal
barrier (QPPCaco = 1703.58 nm/s) and through cells (QPPMDCK = 4273.74 nm /s), brain/plasma distribution ratio
QPlogBB = 0.05, inhibition prediction QPlogHERG = -5.337, and #metab = 4, indicating a favourable
pharmacokinetic profile and potential bioavailability of the compound. Molecular docking of quercetin to the
estrogen receptor (IERR), performed in AutoDock and AutoDock Vina, showed low binding energy values (-8.7 for
Vina; GScore= -9.38) and the formation of stable hydrogen bonds with amino acid residues GLU353, ASP351 and
HIE524, indicating an agonistic nature of the interaction. The parameters obtained using pkCSM admetSAR and
SwissADME showed a predicted intestinal absorption of 77.207%, no AMES toxicity, and quercetin's compliance
with the Lipinski's rule of thumb criteria. The combination of in silico results confirms the molecular rationale for
using quercetin and propoxazepam for further experimental studies of their anti-inflammatory and antioxidant

efficacy in vivo.
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InenTudikarop ROR:

BiacHe IIpizBuie Im'sa I1o-6aTbKOBI:
1. PapaeBa IprHa MukosaiBHa

2. Iryna Radaeva

KBasigikamis: . 6. ., nouenr, 14.03.05

Imentudikarop ORCID ID: 0000-0002-3730-2788

HoparkoBa indopmamnist:

IToBHe HafIMeHyBaHHﬂ IOPUIHUYHOL 0C00H: OjiechKuil HallioHaIbHUI yHiBEpCUTET iMeHi 1. I. MeyHuKoBa
Kopg 3a €IPIIOY: 02071091

Micue3HaxoaKeHHS: ByJ1. [IBopsiHChKa, Oneca, 65082, Yrpaina

dopma ByacHOCTI: [lepxkasna

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBITH i HAayKu YKpaiHu

InmenTudikarop ROR:

VIII. 3aKkJII04Hi BiZOMOCTi

Biacue IpizBume Im's I1o-6aThKOBI Hegrozos Onexcannp OsekcanpoBuy
rOJIOBH pagu

Biiacue IlpisBume Im's ITo-6aThKOBI He¢rozos Onexcanzap OsekcaHapoBUY

rOJIOBYIOYOTO Ha 3aciJaHHi



BigmoBigasbHUH 32 MiATOTOBKY

00JIIKOBHX JOKYMEHTIB

PeecTpaTop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZINIOBiZaJIbHUM 32 peECTpallil0 HAyKOBOIi

OisIIBHOCTI

Jlykamyk CsiTsiaHa bopuciBHa

IOpuenko TeTsHa AHaTOJIiBHA

FOpuenko TetsHa AHaToJiiBHA



