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2. Biochemical mechanisms of antitumor action of 4-thiazolidinone derivatives at their delivery to cells by the
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Pedepar:

1. Incepraniiiny po60Ty IPUCBSIYEHO AOCiIKEHHIO 6i0XiMiYHMX MeXaHi3MiB IIOCUJIEHHS IPOTUIYXJIMHHOI
aKTMBHOCTI HOBHUX NOXiIHMX 4-Tia30J1iIMHOHY in Vitro, MiIBUIEHHSA IXHbOI PO3YMHHOCTI i 3MEHIIEHHS HETaTUBHUX
nO6IYHYX peakLin in vivo 3a yMOB OCTaBKU LUX MOXiAHUX Y KJIITUHA-MilleHi HAHOPO3MipHUM MOJIIMEPHUM HOCiEM
noni(BETI-TMA)-rpadT-IIEl". 3a pe3yabpTaTamu LOCIiIKeHb in vitro BUsiBjeHO, o Les-3288 edpexTuBHO Iie Ha
KiliTuHY Jinii C6 raiomu mypa i sinii U251 rniomu moauny, a cnosyka Les-3833 Bosioiie BUCOKOIO TOKCUYHOIO JIi€lo,

6J1M3bKOI0 TI0 Aii JOKCOpY6iuHy, mono kimituH WM793 i SK-MEL-28 menanomu stogyHU. 3alIpONIOHOBAHO CUCTEMY



IOCTaBKY ITPOTUITYXJIMHHUX IOXiAHUX 4-Tia30/1iIMHOHY Ha OCHOBI II0JIiIMEPHOI0 HAHOPO3MIPHOTO HOCIA [Jif
MiJBUIIEHHS] PO3YMHHOCTI i MOCUJIEHHS IXHbOI 6i0JI0TiYHOI aKTUBHOCTI. BCcTaHOBIIEHO, 10 iIMMOGiTizamis
BOJOHEPO3YNHHUX ITOXiIHUX 4-Tia30JIiIUHOHY Ha I10JiIMEPHOMY HAaHOHOCIi 3yMOBJIIO€ YTBOPEHHS BOJOPO3YMHHUX
KOMILJIEKCIB, 110 MiJiBULILY€E iXHIO CTA01/IbHICTD, TOKpAIlly€e apeCHICTh Aii, IOCUIII0e LUTOTOKCUYHY [il0 in vitro i
3HIDKYE 3arajlbHy TOKCAYHY JiI0 in Vivo IUX IPOTUITYXJIMHHUX pe4oBUH. [ToxiaHi 4-Tia30miauHOHY y CKIaai
HAaHOKOMIIJIEKCIB 3 [10JIiMEpHUM HOCcieM eeKTUBHille, HDK Y BiIbHOMY CTaHi, 3HWXKYIOTb XUTTE3[ATHICTS in vitro
IyXJIMHHUX KJITUH. JJOBEIEHO, IO CTBOPEHM KOMILUIEKC IOXiIHMX 4-Tia30/1iIMHOHY IIOKpallye afpeCHICTh Aii
IPOTUIYXJIMHHUX CIIOJIYK, CIIPUSIIOYM 3MEHIIEHHIO HETraTUBHUX MOGIYHUX PeaKlill, 30KpeMa Kapio-, renaro- i
HePPOTOKCHYHY Iii B opraHiami 1abopaTopHuX TBapUH. Bu3HaueHO BMiCT MeTabOJIiTiB BiTbHOPaNKaIbHOTO
OKHCHEHHS, IPOJYKTIB JIIONEPOKCUAALi], aKTUBHICTb €H3UMiB CUCTEMU aHTUOKCUIAHTHOTO 3aXUCTY, a TAKOX
piBE€Hb META0OJIITiB HITPATUBHOTO CTPECY 1 aKTUBHICTh €H3MMiB CUHTE3Yy HiTPOreHY OKCUAY 32 BIUIMBY in vivo
MOXiIHYX 4-Tia30JIAMHOHY Ta IXHiIX KOMIIJIEKCIB 3 HAHOHOCieM. [Toka3aHo, 0 IMTOTOKCUYHA [isl OXigHUX 4~
Tia30JIiIMHOHY $IK y BiJILHOMY CTaHi, TaK i y CKJIaJli KOMIIJIEKCIB 3 ITI0JIIMEPHUM HaHOHOCIEM, Peasi3yeThCs 3a
IOTIOMOTOI0 alIONTOTUYHMX MEXaHi3MiB, 1110 IiATBepAKeHO peayabTaTamu FACS-ananisy HasiBHOCTI ¢ppakuii pre-Gl
xiituH C6 riiomu mypa Ta nosiBu AHeKCUH V+ KJIiTUH. BusiBsieHO npurHideHHs pocry jgimpomu NK /Ly,
npuierieHoi mumam JiHii BALB /c, cionykamu Les-3288 i Les-3833, 110 npus3BogUTh [0 36i/blIEHHS TPUBAJIOCTI
SKUTTSI MULIEH-TIyXJIMHOHOCIIB. [TpoieMOHCTpOBaHO nocuseHHs edekTuBHOCTI Iii Les-3833 y kommiiekci 3
HaHOHocieM noJi(BEIT-TMA)-rpa¢dT-TIEI Ha moneni simpomn NK /Ly, 110 CyIpOBOIKYETHCSI 3MEHIIEHHSIM
No6GiYHMX peakil, IOPiBHSIHO 3 Ji€l0 NOKCOPYOiLMHY.

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.
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