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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koy TeMaTHYHHX PYOPHK: 31.27

Tema guceprauii:
1. BioximiyHi MexaHi3Mu KOM6iHOBaHOI Aii nucnIaTuHy Ta Pynepeny C60 Ha HOpMaJIbHI Ta 37I05KiICHO

TpaHchOPMOBaHi KIIITUHU

2. Biochemical mechanisms of cisplatin and fullerene C60 combined effect on normal and malignant cells

Pedepar:

1. BcraHoBz€HO, 10 NpeiHKyb6alis 3 pysepeHoM C60 3anobirasa CIpUIMHEHOMY LUACIIIATUHOM (1 Ta 5 MKT /M)
remMoJli3y epUTPOLUTIB Ta MpoayKyBaHHI0 AQK Tumouutamu. 3 BUKOPUCTaHHAM (uiyopecleHTHO-MiueHoro C60
(C60 - popamiH B izoTionmaHar) JOBEE€HO BHYTPIIHbOKJIITUHHE HAKOIIMYEHHS HAHOCTPYKTYPH y KiliTnHax L1210. 3a
yMOBU (OTO30YIKEHHS aKyMyJIboBaHOro C60 y BUIMMOMY Jiana3oHi IPOJEeMOHCTPOBAHO (POTOTOKCUYHUN €(PEKT
¢dynepeny C60 sIK y 4yTJIMBUX, TaK i y PE3UCTEHTHUX [0 LUCIIJIaTUHY JeHKeMidYHUX KiliTuHax L1210. Bnepue
II0Ka3aHo, 110 32 KOMOiHOBaHOI Aii GpoTo36ymKeHoro C60 Ta uucniatuny (IMKr/mi1) DUTOTOKCUYHUN eDeKT y
KJIITUHAX 000X JIiHill € BUIIMM, HiX 32 [Iii OKpeMUX YMHHUKIB. [TOKa3HMKaMU [IPOJIOHTOBaHOi TOKCUYHOI
KoMb6iHOBaHOI zii GpoTo36ymKeHoro C60 Ta UUCIIATUHY € 3HAYHE 3HMUKEHHS JKUTTE3IaTHOCTI KJIITHH Ta iX

HaKOIMW4eHHs y npoanontuyHiii SubGl ¢azi. PaHHIMYU 6i0XiMiYHMM MeXaHi3MaMU TOKCUYHOI KOMOIHOBaHO] fji



¢doTo36ymrenoro C60 Ta LUCIIATUHY € NOCUIeHHs poayKyBaHHs AQK, akTuBallis peoKc-4yTanBoi KiHazu p38,
3HauHe nigsuimenHs [Ca2+]i, nocuneHHs Bxony Ca2+ 32 eMHICHUM MeXaHi3MOM, AUCHIIALis MeMOPaHHOTO
MITOXOH/IPiaJIbHOTO NOTEHLiany. ¥ poboTi IPOeMOHCTPOBAHO, 1110 3aCTOCYBaHHS KOMOiHalLlii POTO30yIKEHOT0
dynepeny C60 Ta LMCIIATUHY AO3BOJISIE NiIBAUMUTY €(EKTUBHICTb TOKCUYHOI [Iii HIUTOCTATHKA Y HU3bKIN 031 Ta
BiTHOBUTHY YYTJIMBICTb PE3UCTEHTHUX KJIITHH 10 MOrO [ii BHACIILOK peasisalii 1103as1epHUX IIPOoaroNTUYHUX
MEXaHi3MiB TOKCUYHOI Aii penapary.

2. Cisplatin - induced toxic effect against erythrocytes and thymocytes was inhibited when cells were
preincubated with fullerene C60. Thus, cytoprotective properties of fullerene C60 in normal cells was shown. With
the use of fluorescent-labeled C60 obtained by covalent conjugation of C60 with rhodamine B-isothiocyanate
(C60-RITC) the accumulation of nanostructure in leukemic L1210 cells was demonstrated. Phototoxic effect of
fullerene C60 was detected when leukemic cells were incubated with fullerene C60 and irradiated by visible light.
Phototoxic effect of fullerene C60 was realized not only against sensitive, but against resistant to cisplatin
leukemic cells as well. Combined treatment with photoexcited C60 and 1mkg/ml cisplatin allowed to intensify
cytotoxic effect on both sensitive and resistant to cisplatin leukemic cells compared to effects of agents used
alone. The decrease of L1210 and L1210R cells viability after combined treatment with photoexcited C60 and
cisplatin was shown to be associated with cells arrest in apoptotic SubG1 phase of cell cycle. Intensification of ROS
generation, activation of redox-sensitive p38 kinase, elevation of free cytosolic Ca2+ concentration ([Ca2+]i) and
capacitive Ca2+ entry, dissipation of mitochondrial membrane potential were determined as early cytotoxic effects
of combined treatment with photoexcited fullerene C60 and cisplatin. The data obtained indicate that combination
of photoexcited fullerene C60 with cisplatin allows to increase cytotoxicity against leukemic L1210 cells and to
restore sensibility of L1210 resistant cells to cisplatin by enhancing extranuclear proapoptotic effects of the drug.
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