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Pedepar:

1. ¥ nuceprauiiiniit poboTi Brieplie pUieHO yBary MO>KJIMBOCTSIM BIUIMBY Ha IPOTUIYXJIMHHY aKTUBHICTb
IOKCOPYOILMHY IO BiJHOIIEHHIO JO YyTJIUBUX i pE3UCTEHTHUX KJIITUH PM3 3 BUKOpPUCTaHHSIM 4YEPBOHOT'O Ta
iH(ppauepBOHOTO JIA3€PHOT0 BUIIPOMiHIOBaHHS. BCTaHOBIIEHO, 110 JIa3epy HU3bKOI €HEPTil BiZlirpaloTh poJlb
aJl'IOBaHTHUX MOAYJIIOI0YNX (DAKTOPIB Y HiIBUIIEHH] IPOTUITYXJINHHOI €(PeKTUBHOCTI LOKCOpYyOiuuHy. Y
TOCJIiIPKEHHSAX BIIEpIIE IOBEJEHO, 10 iHppayepBOHE JIa3epHE ONIPOMIHEHHSI MOKE CTBOPIOBATU YMOBHU [IJIS
[OJI0JIaHHY KiTuHaMu PM3 anonrotuyHoro nopory. [1py BUBYEHHI I0€IaHOTO BIIMBY JIA3€PHOTO ONPOMIHEHHS i
IOKCOPYOILMHY Ha pe3ucTeHTHY KynbTypy MCF-7/Dox, 3adikcoBaHe mifiBuleHHs eKCIIPecii 6i/IKiB-peryasiTopis

Bax Ta p53 Ta 3miHM y posmnozini KIiTuH 3a ¢azamu KIITUHHOTO LUKIY. JloCinKeHHs 11oKas3ay, 10 Jia3epHe



ONPOMiHEHHS 37aTHe MO/YJIIOBATH 6i0JI0TiYHY MOBEAIHKY MYXJIMHHUX KJIITUH y TaKUH CIIOCIO, 1[0 BOHU CTAIOTh
MEHII aKTUBHMMM 3 TOYKH 30py FOTOBHOCTI [IO [TOZiIY — PO L€ CBiAYMTh 3HAYHO MEHIIA [IMTOMA Bara KJIiTHH Yy
¢dazax S ta G2 /M i 3nauHo 6inbma y ¢pazax GO/Gl y nopiBHsSIHHI 3 KOHTpoJsieM. Briepiie nokasaHo, 1110
iH(ppauepBOHe Jla3epHE ONPOMIHEHHS Y [I0€JHAHHI 3 JOKCOPYOILIMHOM 30aTHE MOJYJIIOBATU €KCIIPECi0 IUKIIHY,
SKU 3aJIy4eHUI y IPOLeCU PeryJisiiii KJIITUHHOTO UUKIY. BriuBs iHpauepBOHOTro J1a3€pHOro ONPOMiHEHHS Y
noenHaHHi 3 DOX cipurHUB TakKi TUTOMOPQOJIOTIYHI 3MiHU, SIKi MOKHA OI[iHIOBATU SIK KPUTUYHI [AJI51 TTOAABIIOT
BVDKMBAHOCTI KJIITMH PE3UCTEHTHOI 0 IOKCOPYOILIMHY KyabTypu. OTXe, 110 JIa3epHe OIIPOMiHEHHS
iH(ppauepBOHOTO CIEKTPY, Ke Ai€ K TOAATKOBUI (PaKTOP BIUIMBY PA30M 3 XiMiOIIpenapaToM, MOLYJIIO€ KacKaau
6i0JIOTIYHUX peaKLiil Y pe3uCTEeHTHUX [0 JOKCOPYOIMHY KIIITUHAX TaKUM YUHOM, 1110 BOHU CTAIOTh OiJIbII
YyTJIMBUMU [0 UUTOCTATUKY. OTPUMAaHI pe3yJIbTaTy BiIKPUBAIOTh [T€PCIIEKTHBY MTOA0JIAHHS PE3UCTEHTHOCTI

NYXJIMHHUX KJIITHH O0 XiMioTeparii MsXxoM IpUeSHAaHHS [0 Hel iHppauyepBOHOTO JIa3€PHOTO ONIPOMIHEHHS.

2. In the dissertation, for the first time, attention was paid to the possibilities of influencing the antitumor activity
of Doxorubicin in relation to sensitive and resistant breast cancer cells using red and infrared laser radiation. In a
series of experiments, it was established that the laser plays the role of an adjuvant modulating factor in increasing
the antitumor effectiveness of Doxorubicin. In the Doxorubicin-resistant cell line MCF-7 /Dox, the combined effect
of laser irradiation of different modes and different doses of DOX led to a decrease in the proliferative potential.
Research has proven for the first time that infrared laser irradiation can create conditions for breast cancer cells
to overcome the apoptotic threshold. The effect of the combined use of Doxorubicin and infrared laser irradiation
on the distribution of cells by phases of the cell cycle is described for the first time in the dissertation. Studies have
shown that laser irradiation is able to modulate the biological behavior of tumor cells in such a way that they
become less active in terms of readiness for division - this is evidenced by a significantly lower specific weight of
cells in the S and G2 /M phases and significantly higher in the GO/G1 compared to control. The obtained results
showed for the first time that infrared laser irradiation in combination with Doxorubicin is able to modulate the
expression of cyclin D1, which is involved in the processes of cell cycle regulation. The results of the evaluation of
cytomorphological changes in micropreparations using light microscopy confirmed the previous conclusions that
laser radiation creates conditions for overcoming the resistance of tumor cells to Doxorubicin. It should be noted
that it was the effect of infrared laser irradiation in combination with DOX that caused such cytomorphological
changes, which can be assessed as critical for the further survival of cells in a culture resistant to Doxorubicin. At
the end of the research work, the conclusion crystallized that laser irradiation of the infrared spectrum, which acts
as an additional factor of influence together with the chemotherapy drug, modulates the cascades of biological
reactions in Doxorubicin-resistant cells in such a way that they become more sensitive to cytostatics. The
obtained results open the prospect of overcoming the resistance of tumor cells to chemotherapy by adding

infrared laser irradiation to it.
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