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Tema gucepranii:
1. BiosioriuHi epexTy Ta MeXaHi3Mu [ii JeKCTpaH-KO-TI0JliaKpyIaMij HAHOYACTMHOK OKCHUIY LIMHKY Ha 3JI05IKiCHO

TpaHcOPMOBaHI i HOpMaJIbHi KIITUHU (€KCIIepUMEHTaIbHE JOCIiIPKEHHS])

2. Biological effects and action mechanisms of dextran-graft-polyacrylamide /zinc oxide nanoparticles on
malignant and normal cells (experimental investigation)

Pedepar:

1. MeTom0 JocmimKeHHs 0ys10 OOCHigUTH HUTOTOKCUYHI epekTu HaHocuctemu JI-TTAA /ZnO HY /Dox Ha HOpMaJIbHi
Ta 3JI05IKiCHO TPaHC(HOPMOBaHI KJIITUHY B CUCTEMAX in Vitro Ta in vivo Ta OOrpyHTyBaTH JOLIIbHICT BUKOPUCTAHHS
HAHOYACTUHOK LIMHKY J1JIs1 3HWKEHHSI TOKCUKOJIOTIYHUX MIPOSIBiB JOKCOPYO6iuHy. O6’'€KTOM JOCTiIKEHHS CIIyTyBalu
KJIITMHU JIiHi} paKy IlepeMixypoBoi Ta MOJIOYHOI 3aJ103, JIiHii HOpMaJIbHUX KJIITUMH, KapLIMHOCapKoMa Yokep-256.

OTpuMaHi eKcrieprMeHTasNbHI JaHi CBiT4aTh PO LUTONPOTEKTOPHY akTUBHICTh [I-TIAA /ZnO HY mopo niHin



HOPMAQJIbHUX KJIITHH i 3BOPOTHIN €(peKT HaHOCUCTEMU Ha MOJEJNISX KIITUH BUCOKOTO CTYIIEHS 3JI0KICHOCTI, SKi
PE3UCTEHTHI [0 Aii poro nuTocTaTuka. JJoBeneHo, mo 6iosoriyHa nis HaHocuctemu J-TTAA /ZnO HY peanizyeTbcs
IJISIXOM iHAYKL{I allonTo3y KIITUH paKy lepeamixypoBoi i MOJIOYHOI 327103 JIIOJWHY, 8 TAKOX BUSIBJIEH] C1abKi
IIPOSIBM O3HAK allONTOTUYHOI 3aru6esli HOpMasbHUX KJITUH. BCTaHOBJIEHO, 110 MPOSIBU MOGIYHOI [Iii
IPOTUIYXJIMHHOTO NpenapaTy Ha KJIITUHYU )XATTEBO BaXKJIMBUX OPTraHiB TBAPUH (II€4iHKa, HUPKU Ta CEJIe3iHKa) 3
KapLuHOCapkoMolo Yokep-256 3a yMOB KOMOiHOBaHOro 3actocyBanHs 3 JI-ITAA /ZnO HY e nabaraTo
TOJIEPAHTHILIMMHY, HiX BIUIUB JOKCOPYOILMHY, 110 CBiTYUTb IIPO NEPCIEKTUBHICTh BUKOPUCTAHHS HAHOYACTMHOK
OKCHUJly UMHKY B SIKOCTi LUTOIIPOTEKTOPIB CIIOJIYK aHTPALMKIIIHOBOTrO psty. OTpuMaHi GpyHIaMeHTabHi JaHi
PO3BLINPIOIOTD iCHYIOUI YsIBJIEHHSI IPO 6i0JIoriYHi epeKTU Ta MeXaHi3MH1 B3aeMOIii HAHOYACTUHOK OKCUY IIMHKY Ta ix
KOMILJIEKCiB Ha HOPMAaJIbHi Ta 3J105IKiCHO TpaHC(OpMOBaHi KIIiTUHM. [neHTndikoBanuit gyanism aii HaHocucrtemu -
[TAA /ZnO HY moxxe 6yTH BUKOPUCTAHUH [1J151 PO3POOKHU i BIPOBAIKEHHSI HOBITHIX (OPM NPOTUITYXJIMHHUX areHTiB
Y KJIiHiYHY [IPAKTUKY, OCKIJIbKU iX 3aCTOCYBaHHS Yy CKJIaJli CXeM XiMioTeparlii XBOpUX Ha pakK JO3BOJIUTL 3HUBUTU
11o6iuHi e(peKTH UUTOCTATUKIB HA HOPMaJIbHi KJIITHHU OPraHi3My, i MOCUJINTH i 1[0/10 37105KiCHUX KJIITUH, 0COOJINBO

BHACOKOTO CTYIIEHS 3JI05IKiCHOCTI.

2. The aim of the study was to investigate the cytotoxic effects of the D-PAA /ZnO NPs/Dox nanosystem on
normal and malignantly transformed cells in vitro and in vivo; to substantiate the feasibility of zinc nanoparticles to
reduce the doxorubicin toxicity. Prostate and breast cancer cell lines, normal cell lines, and Walker-256
carcinosarcoma served as the object of the study. The experimental data indicate the cytoprotective of D-
PAA/ZnO NPs against normal cell lines, and the cytotoxycity on cell models with a high degree of malignancy,
whichincluding are resistant to the doxorubicin. It has been proven that the biological action of the D-PAA /ZnO
NP nanosystem is realized by apoptosis of human prostate and breast cancer cells, as well as weak manifestations
of the signs of apoptotic death of normal cells. It was established that the side effects of the doxorubicin combined
with D-PAA /ZnO NPson the cells of vital organs of animals (liver, kidneys and spleen) with Walker-256
carcinosarcoma are much more tolerant than intravenous injection of doxorubicin. These results indicate a
promising the use of zinc oxide nanoparticles as cytoprotectors of anthracycline-like compounds. The obtained
fundamental data expand the existing understanding of the biological effects and mechanisms of interaction of
zinc oxide nanoparticles and their complexes on normal and malignantly transformed cells. The identified duality
of D-PAA /ZnO NP nanosystem action can be used for the development and introduction of the newest forms of
antitumor agents into clinical practice. Their use as part of chemotherapy regimens for patients will reduce the
side effects of cytostatics on normal cells and increase them in relation to malignant ones cells.
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