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Pedepar:

1. lucepraris npucBsYeHa NOCIIKEHHIO YYaCTi BiIbHOPAJIMKaJIbHUX IIPOLIECIB Y MEXaHi3Max MPOTUITYXJIMHHOI i
MOXiZHUX Tia3osry. JOCiIKeHO, 0 JBa HOBOCUHTE30BAHUX I1OXIIHUX Tia30Jy BUSBIISIOTh BUCOKY IUTOTOKCUYHY
Iio CHIiBpO3MipHY i3 JOKCOPYOILMHOM 100 OKPEMUX JIiHIN IyXJIMHHUX KJITUH (I71i0671aCTOMa, MEJIaHOMA, JIEMKO3) i
HE € TOKCUYHUMU JJIs1 30 0POBUX KJIITUH. BCTaHOBJIEHO, 110 LIl PEYOBMHU IIPU3BOISTH 4O HE3BOPOTHIX 3MiH
YIBTPACTPYKTYPH NYXJIMHHUX KJIITUH. BogHOYac, BCTAaHOBJIEHO, 1O NOCJIIKyBaHi p€4OBUHU BTPavyalOTh
LJUTOTOKCHYHI BJIACTUBOCTI 32 HAsIBHOCTI [1€PEXOIIIOBayiB akTUBHUX (popm OKcureHy. BUusiBjieHO BIJIUB
IOCIIiIKyBaHUX TMOXIAHMX Tia30J1y Ha BMICT IIPOAYKTIB IIEPOKCUIHOIO OKUCHEHHA JIiMifiB. 3a Aii JoCIiIKyBaHUX
PEYOBHH piBeHb NepBUHHUX IpoyKTiB [10JI (rinponepokcunn) abo 3pocTae, abo He 3MIHIOETHCS, & PiBEHb
BTOpMHHUX NIPoAyKTiB [10JI 3HMXKyeThCA. [JOCHiIKyBaHi pe4OBUHY 3HWKYIOTh PiBEHb CYIIEPOKCUIHOTO PaJUKaa.
BcTaHOBIIEHO, IO AOCIIIPKYyBaHi pe4OBUHU aKTUBYIOTh CYIIEPOKCUIIMCMYTa3y Ta 3HIKYIOTb KaTala3Hy Ta
IJIyTaTiOHIIEPOKCUIA3HY aKTUBHICTB. 3'SICOBaHO, 110 3 [l JOCiIKyBaHUX PEYOBUH IIapaMeTPH IUXaHHS Ta

okucHOro ¢ochOpUIIOBaHHS CTATUCTUYHO JOCTOBIPHO He 3MiHIOIOTHCS. YIIeplle 3apeecTpOBaHO MEMOPaHHUIA



MOTEHIIial MiTOXOHIPiil KJIITUH JiMboMU. BCTaHOBIEHO, 1110 3a [Iii TPUHANMHI OfIHI€l 3 MOCIII)KyBaHUX PEYOBUH
BHIDKYETHCSI MEMOPaHHU MTOTEeHIIia]l MiTOXOHAPIN. 3alIpOIIOHOBAHO MEXaHi3M LIUTOTOKCUYIHOCTI AOCIIiIKyBaHUX
PEUYOBNH, IKMI TAKOXK BKJIIOYA€ aKTUBALLi0 allONIOTO3y Ta po3pusu Mosekysa JHK. JJocmimKyBaHi OXifgHi Tia3omy He
BILJIMBAIOTh HA PiBEHb IPOJAYKTIB IEPOKCUAHOIO OKMCHEHHS JIiMifiB, CyIIEPOKCUAHOTO PAauKaa, aKTUBHICTb
(epMEeHTIB aHTUOKCUJAHTHOI CUCTEMU Y FeNaTouUTax Mumein. OTpUMaHi pe3ysbTaTy PO3MUPIOIOTb YSBIEHHS IIPO
MexaHi3M Aii NoXinHUX Tia30Jy Ha NYyXJIMHHI KJIITUHY in vitro. [laHi MOXyTb OyTH BUKOPUCTAaHI 17151 IPOBEIeHHS
[OJAJIbIINX NOKJIIHIYHUX NOCHIIKEHD [TOXIIHUX Tia301y K IOTEHLUiMHUX IPOTUNYXJIMHHUX IIPENapariB 3

MiHiMasIbHUM NOGIYHUM e(PeKTOM

2. Dissertation is dedicated to the research of the role of free radical processes in the mechanisms of thiazole
derivatives anti-neoplastic activity. It has been investigated that newly synthesized thiazole derivatives such as (N-
(5-benzyl-1,3-thiazol- 2-yl)-3,5-dimethyl-1-benzofuran-2-carboxamide and 8-methyl-2-Me-7-[trifluoromethyl-
phenylmethyl]- pyrazolo-[4,3-e]-[1,3]-thiazolo-[3,2-a]-pyrimidin-4(2H)-one) exhibit high cytotoxic activity
towards some lines of tumor cells and are not toxic towards healthy cells. At the same time, it was found that the
tested substances lose their cytotoxic properties in the presence of scavengers of reactive Oxygen species (ROS).
According to the results of two-factor dispersion analysis, it was found that in the cytoxic effect the influence of
scavengers, tested substances, and unknown factors are 50-70%, 9%, and < 7%, respectively. These data suggest
that ROS are involved in the mechanism of action of thiazole derivatives towards tumor cells. For the first time, the
influence of the thiazole derivatives on cellular ultrastructure of lymphoma cells were investigated. It has been
shown that the substances result in irreversible changes , such as the swelling of mitochondria, the blebbing of the
plasma membrane, the disturbances in the shape of the nucleus until it disappears, etc. Such changes indicate the
induction of apoptosis and necrosis in lymphoma cells by the studied substances. The influence of thiazole
derivatives on lipid peroxidation products was studied. At the action of the substances at concentrations of 1,10 a
d 50 uM, the level of primary products of lipid peroxidation (hydroperoxides) either increases or does not change.
This indicates a violation of the activity of some enzymes of the antioxidant system (catalase, glutathione-
peroxidase). The level of secondary products of lipid peroxidation by the action of the test substances is either
unchanged or diminished. The influence of thiazole derivatives on the content of a superoxide radical in lymphoma
cells was also studied. The investigated substances at concentrations of 10 and 50 uM decrease the level of
superoxide radical, that may be due to the activation of superoxide dismutase activity. The effect of thiazole
derivatives on the activity of key enzymes of the antioxidant system in lymphoma cells has been investigated. The
substances at concentrations of 10 and 50 uM activate superoxide dismutase and decrease the activity of catalase
and glutathione peroxidase. This effect suggests that the change in the activity of enzymes leads to the
accumulation of H202 in the cells. The effect of thiazole derivatives on respiratory processes and oxidative
phosphorylation in mitochondria of lymphoma cells has been studied. It was established that the parameters of
respiration and oxidative phosphorylation are not statistically different for the studied substances. For the first
time the mitochondria membrane potential in lymphoma cells has been registered. The FCCP protonor reduces
the membrane potential of lymphoma mitochondria, which suggests that the mitochondria in lymphoma cells are
functionally active. It has been established that at still one of the substances at a concentration of 50 pM decreases
membrane potential of mitochondria, which indirectly suggests that the mitochondria of lymphoma cells may be
involved in the cytotoxic processes. It was found that the thiazole derivatives do not change the level of lipid
peroxidation products, level of superoxide radical and the activity of antioxidant enzymes in mouse liver cells. It
has been found that in liver cells of mouse possessing lymphoma the content of secondary products of lipid
peroxidation and superoxide radical is significantly higher than in liver cells of healthy mice. Increased activity of
catalase in liver cells of mouse with lymphoma compared to the activity of the enzyme in liver cells of healthy mice
was observed. Such changes may be due to the growth of the tumor in the body and the influence of tumor
metabolites spreaded by blood flow. The influence of thiazole derivatives on respiration and oxidative
phosphorylation in mitochondria of liver cells of mouse was studied. It has been established that the parameters of
respiration and oxidative phosphorylation on the action of substances basically do not change. The obtained
results expand the understanding of the mechanism of anti-neoplastic action of thiazole derivatives on tumor cells



in vitro. Data can be used to carry out further preclinical studies of thiazole derivatives as potential antitumor
drugs with minimal side effects.
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