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PE®EPAT

Junnomuas pabota 47/c¢.,8 puc., 8 Tadi, 46 ICTOUHHUKOB.

XWUHOHBI, [MUTOTOKCUYHOCTD, AKTHWBHBIE ®OPMBbI
KHNCJIOPOJIA, OKUCJIUTEJILHBINM CTPECC, ATIOIITO3, MDA-MB-231.

OOBEKT HWcchneAoBaHUS:  KyJbTUBHPYEMBbIC  KJICTKA  aJICHOKAPIIUHOMBI
MOJIOYHOH skese3nl uenoBeka (ymuans MDA-MB-231)

Ilens paboOTHI: HMCCIEOBAaHUE IUTOTOKCUYECKOTO MEUCTBHUSI CHHTETUYCCKUX
O0eH30XUHOHOB: 2,3,5-TpumeTni-1,4-6eH30xuHoHa U 2, 3-IMMETOKCH-5-MeTni-1,4-
OCH30XMHOHA B OTHOIICHUH KIETOYHOU omyxojeBoi tuann MDA-MB-231.

MeTtoael ucciaenoBanus: Mopdo-Onoornyeckue (KyJbTHBUPOBAHHE KIIETOK),
(bIyopUMETPHUCCKHH, CTATUCTHYECKHE.

HUccnenoBaHo MUTOTOKCUYECKOE IEWCTBHE CHUHTETHUECKUX OEH30XWHOHOB U
dhapMakoIeHOTO JOKCOPYOHUITMHA B OTHOIICHUH KietouHou nuanun MDA-MB-231.
’KuzHecnmocoOHOCTh KJIETOK oOmpenensiach uepe3 24 dyaca KyJIbTUBUPOBAHUSI C
MOMOIIBI0  (DITYyOPECIIEHTHOTO  METO/a, UCHOoJb3ysd peaktuB  PrestoBlueTM.
OmnpeneneHa 3aBUCUMOCTh «703a-3((PEKT» U YCTAaHOBJICHO, UTO 00a CUHTETUUYECKUX
OCH30XMHOHA OKAa3bIBAIOT BBIPAKEHHOE ITUTOTOKCHYECKOE JCUCTBHE Ha KJICTKU
muann - MDA-MB-231.  DOddextuBHBIE  103bI  UCCICAYEMBIX  TPEMapaToB,
BBI3BIBAIOIIAE CHIH)KEHHE KOJIMUECTBA KHU3HECIIOCOOHBIX KieToK jJuanuun MDA-MB-
231 na 50 % cocraBusroT 69,6 MKOIB/ 1T 118 2,3,5-TpuMeTni-1,4-6eH30xuHoHa U 60,5
MKMOJIB/TT 719 2,3-IuMeTOKCU-SMeTna-1,4-0eH30XUHOHA, COOTBETCTBEHHO, 4YTO
CYIIECTBEHHO HIDKE 3¢ (EeKTUBHON M03bI JOKCOpyOWIIMHA, KOoTOopas paBHa 268,3
MKMOJIB/JI.



POD®EPAT

Heimomuas padora 47¢.,8 main., 8 Tadi., 46 KpeIHiI.

XIHOHBI, IIBITATAKCIYHACIb, AKTBIYHBISI ®OPMBI KICJIAPOJIY,
AKICJIAJIBHBI CTPOC, ATTAIITO3, MDA-MB-231.

AOG'exT nmacienaBaHHS: KyJbLiBIpaBaHbIS KJIETKI aJ3HaKapILIHOMbI MajlO4YHai
3aJ103bl YajaBeKa.

MbTa mparmpl:  JacieaBaHHE —IbITaTaKCiyHara J3€sSHHS  CIHTAITHIYHBIX
oenzaxiHonay:  2,3,5-TpeiMsrin-1,4-6enzaxinoHn 1 2,3-m3iMsATOKCI-SMstin-1,4-
OCH3ax1HOH y aIHOCIHAX KJIeTayHail myxmiaHaM aiaii MDA-MB-231.

Mertanpl JaciIeqaBaHHs: Mopda-OistariaHbIs (KyJbLIIBIpaBaHHE
KJIETaK),(pIyapbIMETPBIUHBI, CTATHICTBIYHBIA.

JacnenaBaHa IbITaTakCluyHAae J3€SHHE CIHTATBIYHBIX O€H3aXiHOHAY 1
dapmakarneifHara J0oKcapyOirpIiHy ¥ aHgHOCIiHaX kiaetadHa miHii MDA-MB-231.
Keius3nonpHacp KJI€Tak BbI3HAYanacs npa3 24 raa3iHbl KyJIbLIBIpaBaHHS MPBI
namaMo3e (uIyapbhICIPHTHAra MeTaay, BBIKAPBICTOYBaAOYbl prakTery PrestoBlueTM.
Bri3Hauana 3anexxHacip "nmo3a-adext", 1 BhISYIeHa, MTO ab0JBa CIHTITHIYHBISA
OC€H3aX1HOHBI aKa3BalOllb BhIpaXkaHae IpITaTaKCiuHae a3esiHHe Ha kieTki JiHit MDA-
MB-231. D¢dexThIyHBIS 03Bl JaCIeIyeMbIX Mpanapartay, siKis BBIKIIKAOIb 3HIKIHHE
KOJBKACII JKBIII3A0IBbHEIX KieTak Ha 50% ckiagarons 69 MxMmoiuw/n aiag 2,3,5,-
TpeIMsILII-1,4-6en3axinony 1 60,5 Mkmonws/n ans  2,3-A3IMATOKCI-D-MsAnuI-1,4-
OCH3axIHOHY, IITO HDKAU 3a 3(PEKTHIYHYIO 03y JAOKCapyOillbIHy, sikas Oyaze 268,3
MKMOJIb/JI.



ABSTRACT

Diploma work 47 p., 8 fig., 8 tabl., 46 sources.

QUINONES, CYTOTOXICITY, REACTIVE OXYGEN SPECIES,
OXIDATIVE STRESS, APOPTOSIS, MDA-MB-231.

Subject of research: cultured mammary adenocarcinoma cells of the MDA-
MB-231 line.

Purpose of the work: to study the cytotoxic effect of synthetic benzoquinones:
2,3,5-trimethyl-1,4-benzoquinone and 2, 3-dimethoxy-5-methyl-1,4-benzoquinone
against the MDA-MB-231 tumor cell line.

Research methods: morpho-biological (cell cultivation), fluorometric,
statistical

The cytotoxic effect of synthetic benzoquinones and pharmacopoeial
doxorubicin on the MDA-MB-231 cell line was studied. Cell viability was
determined after 24 hours of culture using the fluorescent method using the
PrestoBlueTM reagent.The dose-effect relationship was determined and it was found
that both synthetic benzoquinones have a pronounced cytotoxic effect on MDA-MB-
231 cells. Effective doses of the studied drugs causing a 50% decrease in the number
prolifirating cells of the MDA-MB-231 line are 69,6 pol / L for 2,3,5-trimethyl-1,4-
benzoquinone and 60,5 umol / L for 2, 3-dimethoxy-5-methyl-1,4-benzoquinone,
respectively, which is significantly lower than the effective dose of doxorubicin,
which is 268,3 umol / L.



