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1. bioxiMiYHi MeXaHi3MU NPOTUNYXJIMHHOI Jii MOXiZHMX 4-Tia30/iIMHOHY 3a iXHbOI JOCTAaBKU Y KIITUHU

HAHOPO3MipHUM I0JIiMEPHUM HOCIEM.

2. Biochemical mechanisms of antitumor action of 4-thiazolidinone derivatives at their delivery to cells by the
nanosized polymeric carrier.

Pedepar:

1. Incepraniiiny po60Ty IIPUCBSIYEHO AOCTIIKEHHIO 6i0XiMiYHUX MeXaHi3MiB IOCUJIEHHS IPOTUIYXJIMHHOI
AaKTMBHOCTI HOBHUX IOXiIHMX 4-Tia30JIiIMHOHY in Vitro, MiBUIIEHHS iXHbOi PO3YMHHOCTI i 3MEHIIEHHS HETaTUBHUX
no6iYHYX peakliyl in vivo 32 YMOB IOCTAaBKU LIMX MOXiAHUX Y KJIITUHU-MillleHi HAHOPO3MipHUM MOJIIMEPHUM HOCieEM
noni(BETI-TMA)-rpadT-TIEl. 3a pesyabpTaTamu JOCIiIKEHD in vitro BUsABJIEHO, Mo Les-3288 epexTuBHO Hie Ha
xitituHY 7inii C6 raiomu mypa i ninii U251 rniomu moauHy, a criosyka Les-3833 Bosioziie BUCOKOIO TOKCUYHOIO JIi€10,
6J1M3bKOI0 [0 [Iii JOKCOPYOiLMHY, ono Kiaitud WM793 i SK-MEL-28 menaHoMu JII0MHU. 3alIpOIIOHOBAHO CUCTEMY
IOCTaBKY ITPOTUITYXJIMHHUX IOXiAHUX 4-Tia30/1IMHOHY HAa OCHOBI I10JIiIMEPHOI0 HAHOPO3MIPHOTO HOCIM [JId
HiABUILEHHS PO3YMHHOCTI i TOCUJIEHHS iXHbOI 610J10TiYHOI aKTUBHOCTI. BcTaHOBIE€HO, 10 iMMOOGimi3aris

BOJOHEPO3YNHHUX [TOXiIHUX 4-Tia30J1iJUHOHY Ha I10JiIMEPHOMY HAaHOHOCIi 3yMOBJIIO€ YTBOPEHHS BOJOPO3YMHHUX



KOMILJIEKCIB, IO MiJIBUIIYE iXHIO CTAGi/IbHICTh, TOKPAIy€E apeCHICTh Aii, T0CUIII0e HUTOTOKCUYHY Til0 in vitro i
3HWKYE 3arajlbHy TOKCAYHY Jil0 in Vivo UX IPOTUITYXJIMHHUX pe4OoBUH. [ToxinHi 4-Tia30miAMHOHY y CK1aAi
HAaHOKOMIIJIEKCIB 3 [10JIiMEPHUM HOCieM e(peKTUBHiIlle, HDK Y BiIbHOMY CTaHi, 3HWKYIOTb XUTTE3ATHICTD in vitro
IyXJIMHHUX KJITUH. JJOBEIEHO, 110 CTBOPEHM KOMILUIEKC MOXiIHMX 4-Tia30/1iIMHOHY IIOKpallye afpeCcHICTh Aii
IIPOTUIYXJIMHHUX CIIOJIYK, CIIPUSIIOUM 3MEHIIEHHIO HETaTMBHUX MOOGIYHUX PeaKliil, 30KpeMa Kapio-, renaro- i
HepPOTOKCUYHY Jii B opraHiami j1abopaTopHuX TBapuH. Bu3HaueHO BMiCT MeTabOJIiTiB BiTbHOPaiNKaIbHOTO
OKMCHEHHSI, TPOJIYKTiB JIiNloNepoKcuallii, akTMBHICTb €H3MMiB CUCTEMHU aHTUOKCUJJAHTHOTO 3aXUCTY, & TAKOX
piBE€Hb META0O0JIITIB HITPATUBHOTO CTPECY 1 aKTUBHICTh €H3MMIB CUHTE3Yy HiTPOreHY OKCHAY 3a BIUIMBY in vivo
MOXiTHUX 4-Tia30JiAMHOHY Ta IXHiX KOMIJIEKCIB 3 HAHOHOCieM. [ToKa3aHo, 0 UUTOTOKCUYHA [1is OXiTHUX 4-
Tia30JIiIMHOHY $IK y BiJIbHOMY CTaHi, TaK i y CKJIaJli KOMIIJIEKCIB 3 I1I0JIIMEPHMUM HaHOHOCIEM, Peasi3yeThCs 32
IOTIOMOTOI0 allONTOTUYHMX MEXaHi3MiB, 10 MiATBepAXeHO peayabTatamu FACS-ananisy HasiBHOCTI ¢pakuii pre-Gl
kitituH C6 riomu mypa Ta nosiBu AHeKcuH V+ KiIiTuH. BusiBsieHo nipurHiueHHs pocty Jimdomu NK /Ly,
npuierieHoi mumam JinHii BALB /c, cionykamu Les-3288 i Les-3833, 10 npu3BogUTh 0 301/blIEHHS TPUBAJIOCTI
SKUTTSI MUIIEH-TIyXJIMHOHOCIIB. [TpoieMOHCTpOBaHO nocusaeHHs eeKTUBHOCTI Aii Les-3833 y kommiekci 3
HaHOHocieM noi(BEIT-TMA)-rpa¢dT-TIEI’ Ha moneni simpomn NK /Ly, 110 CyIPOBOIKYETbCSI 3MEHIIEHHSIM
NOGIYHYX peakliil, TOPIiBHSHO 3 Ji€l0 NOKCOPYOiLliHY.

2. This thesis work is devoted to the study of the biochemical mechanisms for enhancing of the antitumor activity
of new 4-thiazolidinone derivatives, increasing of their solubility, and reducing negative side effects in vitro and in
vivo through the delivery of these derivatives into target cells by a synthetic nanoscale polyethylene glycol-
containing polymeric nanocarrier. The Les-3288 derivative has a highly toxic effect towards cells of the rat glioma
C6 line and the human glioma U251 line. The Les-3833 compound has high toxicity, close to that of doxorubicin,
towards the human melanoma cell lines WM793 and SK-MEL-28. Complexes of 4-thiazolidinone derivatives with a
nanosized polymeric carrier functionalized with PEG significantly reduced the overall toxic effect of these
antitumor compounds in the body. It was established that the immobilization of the water-insoluble 4-
thiazolidinone derivatives on this polymeric nanoscale carrier led to the formation of water-soluble complexes
with improved stability that penetrate cells more rapidly, retained their biological activity for a longer time,
provided accumulation in the target tissue or organ and enhanced cytotoxic action in vitro. The derivatives of 4-
thiazolidinones in complexes with the polymeric nanocarrier reduced the viability of mammalian tumor cells in
vitro more effectively than the derivatives in free form. It was proved that the created complexes of 4-
thiazolidinone derivatives with the polymeric nanocarrier improved the targeting by these antitumor derivatives
and reduced the negative side effects, in particular cardio-, hepato- and nephrotoxic effects in the body of
laboratory animals. The content of metabolites of free radical oxidation, products of lipoperoxidation, activity of
the antioxidant protection system enzymes, as well as the levels of metabolites of nitrosative stress and activities
of enzymes of synthesis of nitric oxide synthesis by the derivatives of 4-thiazolidinones and their complexes with
the polymeric nanocarrier were determined in vivo. It was proved that the cytotoxic action of 4-thiazolidinone
derivatives both in free form and in the complexes with the polymeric nanocarrier is realized by the apoptotic
mechanisms, as confirmed by the results of FACS analysis of the presence of pre-Gl cells in rat C6 glioma Annexin
V+ cells. The implanted lymphomas were inhibited by Les-3288 and Les-3833 that led to an increased life span of
the tumor-bearing mice. Enhanced effectiveness of Les-3833 in combination with the polymeric nanocarrier was
demonstrated in the NK/Ly lymphoma model. This effect was accompanied by reduced negative side effects
compared to those of the doxorubicin.

Jep>kaBHHH peecTpaniliHuil Homep JiP:
IIpiopuTeTHHI HaNIpSIM PO3BUTKY HayKH i TEXHIKHU:
CrpareriyHuii npiopUTEeTHHH HaNIPSIM iIHHOBaLLiMHOI Ais1JIbHOCTI:

ITizcyMKH JOCTiI>KEeHHS:



Iy6sikaii:

HaykoBa (HayKOBO-TE€XHiYHa) IPOAYKILis:
ConiasibHO-€KOHOMIYHA CIPSIMOBAHIiCTh:

OxopoHHi gJokymeHTH Ha OIIIB:

BnpoBazkeHHS pe3yJIbTaTiB AHCEpPTaIii:

3B's130K 3 HAYKOBUMH T€MaMH:

VI. BizomocCTi Npo HayKOBOr0 KepiBHHKA /KEPiBHUKIB (KOHCYJIbTaHTA)

Baacwue IlpizBumie Im's Ilo-6aTbKOBI:
1. 3imenkosckuit bopuc CemeHoOBUY

2. Zimenkovskyi Borys S.

KBasigikanis: x. papman, ., 15.00.02
ImenTudikarop ORCID ID: He zactocoyerbcs
JonaTkoBa iHdopmanist:

TloBHe HaliMEeHYBaHHS IOPHIHYHOI 0COOH:
Kop 3a €IPIIOY:

Micue3Haxoa KeHHS:

dopma ByTacHOCTI:

Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

BiacHe IIpizBuie Im'sa I1o-6aTbKOBI:
1. BimenkoBckuit bopuc CemeHOBUY

2. Zimenkovskyi Borys S.

KBasigikanis: . papmarn, 1., 15.00.02
InenTudikarop ORCID ID: He 3acrocosyetscs
HoparkoBa indopmamist:

IloBHe HallMeHYBaHHS IOPHIHNYHOI 0COOH:
Kopg 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma BaacHOCTI:

Cdepa ynpasiriHHS:

Imentudikarop ROR: He zacrocoyerbcs



VII. BigomocTi npo odinilfiHuX ONOHEHTIB Ta PELeH3€HTIB
OdiniiiHi OIOHEeHTH
Bsacue IlpizBuuie Im's I1o-6aThKOBI:

1. MatumeBcoka Osibra [TaBiiBHa

2. Matyshevska Olga P

KBasigikanis: 1.6.u., 03.00.04
InenTudikarop ORCID ID: He 3acrocosyetscs
JoparkoBa inpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:
Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma BaacHOCTI:

Cdepa ynpasiiHHS:

ImenTudikarop ROR: He zacrocoyerbcs

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Babewkuit AHnpilt MupociaBoBuY

2. Babsky Andriy M.

KBasmigikamis: 1.6.1., 03.00.02
InenTudikarop ORCID ID: He 3acrocosyerbcs
JopaTrkoBa iHdpopmamist:

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

Micue3HaxoaKeHHs:

dopma ByracHoCTI:

Cdepa ynpassriHHS:

InenTudikarop ROR: He zacrocosyerscs

Baacwue IlpizBumie Im's I1o-6aTbKOBI:
1. Punguy Anna BosiogpuMupiBHa

2. Rynditch Alla V.

KBasmigikanis: 1.6.1., 03.00.03
Imentudikarop ORCID ID: He zacrocoyerbcs
JoparkoBa iHdpopmamist:

IloBHe HaHMEHYBaHHS IOPHIHYHOI 0COOH:



Kopg 3a €IPIIOY:
Micue3HaxoaKeHHS:
dopma BaacHOCTI:
Cdepa ynpasiiHHS:

Imentudikarop ROR: He zacrocoyerbcs

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. ITumbamok Osnbra BosogumupisHa

2. Tsimbalyuk Olga V.

KBasigikanis: 1. 6. 1., 03.00.02
InenTudikarop ORCID ID: He 3acrocosyerbes
JoparkoBa iHdpopmamnist:

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

Micue3Haxoa KeHHSI:

dopma Bi1acHoCTI:

Cdepa ynpasiiHHS:

Inentudikarop ROR: He zacrocosyerscs

PeuenseHTu

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Bopob6enp 3iHOBil JIMUTpOBUY

2. Vorobets Zinoviy

KBasmigikanis: 1. 6. 1., 03.00.04
InenTudikarop ORCID ID: He 3acrocosyerbcs
JoparkoBa iHdpopmamnist:

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

Micue3HaxoaKeHHS:

dopma ByracHoCTI:

Cdepa ynpassriHHS:

InenTudikarop ROR: He zacrocosyerscs

Baacue IlpizBumie Im's Ilo-6aTbKOBI:

1. Babcpkuit AHLIpiit MupociaBoBuY



2. Babsky Andriy M.

KBasigikamis: 1.6.1., 03.00.02
ImenTudikarop ORCID ID: He zactocoyerbcs
JoparkoBa iHdopmamist:

TloBHe HaliMeHYBaHHS IOPHIHUYHOI 0COOH:
Kopg 3a €IPIIOY:

Micue3Haxoa KeHHS:

dopma BiracHocTi:

Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

Baacue IlpizBuuie Im's I1o-6aTbKOBI:
1. Canura IOpiit TapacoBuy

2. Salyha Juriy

KBasigikanis: n.6.u., 03.00.04
InenTudikarop ORCID ID: He 3acrocosyetscs
JopaTrkoBa indpopmanis:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:
Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma BaacHOCTI:

Cdepa ynpasiiHHS:

ImenTudikarop ROR: He zacrocoyerbcs

VIII. 3aKkJII04Hi BiZoMOCTi
BiiacHe IIpizBuie Im'sa Ilo-6aTbKOBI

roJIOBH pagu

BiiacHe IIpi3Buie Im'sa ITo-6aTbKOBI

roJIOBYIOYOroO Ha 3aciJaHHi

BignoBigasibHuUI 3a MiATOTOBKY

00JIIKOBHX JOKYMEHTIB

PeecTparop

Kocrepin Cepriit OnexciiioBud

Kocrepin Ceprint OnexciioBud



KepiBuuk Bigginy YKpIHTEI wo e
BiZITIOBiZaIBHUM 3a peecTpallilo HayKoBoi IOpuenko T.A.

JisiIbHOCTI




