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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TeMaTHYHHUX PyOPHK: 76.29.49

Tema guceprauii:
1. Monysnsuist 6iosoriyHux eeKTiB LUCIIaTUHY [TOCTIMHUM MarHiTHUM I10JIeM SIK CKJIa[I0BOIO IIPOTUITYXJIMHHOI

HAaHOCHUCTEMHU CIIPSIMOBAHOIO TPAHCIIOPTY (€KCIIEPUMEHTAJIbHE JTOCTIiI>KEeHHS])

2. Modulation of cisplatin biological effects with static magnetic field as a part of antitumor nanosystem for target
delivery (experimental study)

Pedepar:

1. lucepranist npucBsYeHa BUBHAUYEHHIO POJIi NocTiliHoro marHiTHoro noss (IIMI1) y nocuneHHi NpoTUyxJInHHO]
AaKTUBHOCTI UUCIIJIATUHY Y CKJIaJ[i HAHOKOMIIO3UTY Ta 3'SICYBaHHIO MEXaHi3MiB, 1110 JieXXaTb B OCHOBI H1OT0 BIJIUBY, Y
crucreMax in vitro Ta in vivo. B cucremi in vitro BctanoBneHo, mo I[IMII 3 ingykuieto 150 MTi, moynHawdu 3 3 rof,
€KCI03ULlil, YUHUTH BIIJIUB HA KiIiTUHU JdiHii MCF-7 Ta acuutHOi KapuuHomu EpJiixa, 1o NPOSIBISETbCI Y PO3BUTKY
OKCHJIATMBHOT'O CTPECY, HAPOCTal0YMX NopyueHHsAx cTpykrypu JHK Ta pyHKLiOHAIbHOI aKTUBHOCTI MITOXOHT Il i
IOSIBi BHACJIIOK LIbOTO aJIeKBAaTHMX UUTOMOPQoJoriyHux 3MiH. [TokazaHo, mo [IMI] 3gaTHe cipsIMOBYBaTu Ta
IIPUCKOPIOBATH HAIXOKEHHSI HAHOYACTUHOK MarHiTHOI pigunu ta HK 6e3nocepeiHbo 10 MyXJIMHHUX KJIiTHH B

YMOBax in vitro, 1o niaTBepakeHo MeTOAOM CBITJI00NTUYHOI Bizyasnizanii. KombinoBana aig [TMIT ra HK



[IPU3BOAMIIA 4O 3HVKEHHS IIJIbHOCTI IOBEPXHEBOTO 3apsay Ta €JIEKTPOKIHETUYHOTO OTeHLiany KIiThH JiHii MCF-
7, @ TakOX 3MiH Ipodisio JinigHOoro ckiazy MeMopaH, sIKi CBiIYMIIY PO NiABUILEHHS IVIMHHOCTI i TPOHUKHOCTI.
Kpim Toro, cocrepirajioch NOCUJIEHHS YyTBOPEHHS BiJIbHOPAAUKAIbHUX CIIOJIYK, HACJIiAKOM 4Oro OyJy IOPYHIEHHS
(PYHKLiOHAJIBHOI aKTUBHOCTI MiTOXOHZPIil1, pPO3BUTOK FT€ HOTOKCMYHMX €(EKTIB Ta aKTHBAllisg MPOLECIB alloNTO3y.
JoBeneHo, mo B cucreMi in vivo [IMII nposiBiise MOAy 004Nl €(PEKT, CYTTEBO OCUIIIOIOYN IPOTUIYXIUHHY Iil0 SIK
yucIatuny (Ha 14,8 %), Tak i HK (Ha 16,2 %), 1m0 nigTBEpIKEHO pesyabTaTaMu MOPQOJIOriyHUX Ta
yJIbTPACTPYKTYPHUX JOCTiIKEHb KapUuHOMHU ['epeHa.

2. Thesis is devoted to definining the role of static magnetic field (SMF) in enhancing the antitumor activity of
cisplatin in nanocomposite (NC) and determininig the mechanisms underlying its effects in vitro and in vivo. In
vitro we showed that 150 mT SMF, starting from 3 h of exposure caused changes in MCF-7 and ascitic Ehrlich
carcinoma cells, resulting in development of oxidative stress, damage of DNA structure and functional activity of
mitochondria, followed by appropriate cytomorphological changes. It was shown that SMF was able to accelerate
the flow of magnetic fluid and NC nanoparticles directly to tumor cells in vitro, what was confirmed by light
microscopy. The combined effect of SMF and NC led to a decrease of MCF-7 cells surface charge density and
electrokinetic potential. Changes in lipid composition of cell membranes indicated increase of their fluidity and
permeability. In addition, observed oxidative stress resulted in changes of mitochondrial activity and in
development of genotoxic effects and activation of apoptosis. It was proved that SMF had modulating effects in
vivo, significantly enhancing antitumor activity of both cisplatin (by 14.8%) and NC (by 16.2%). Those results were
confirmed by morphological and ultrastructural studies of Guerin carcinoma tumor cytoarchitectonics.
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