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Jep>kaBHUH peecTpaniliHuI HOMeP: 0116U000039

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peectpamnii: 19-02-2019

II. Etran BukoHnauus JiP

Homep erany: 3

Ha3sBa eramny: BuzHaunTy BIJIMB KIITHHHOTO MIKDOOTOYEHHS Ha LIMTOTOKCUYHICTh BU3HAYEHUX XiMiOMpernapaTis.
IToyaTok eramy: 01.2018

3akiHyeHHs eTamy: 12.2018

Bupz 3BiTHOTO AOKYMEHTA: [IpOMIXKHUIA 3BiT

I11. BizomocTi npo BuKoHaBus JIiP

IloBHe HaliMeHYBaHHS IOPHUAUYHOI 0coou (a60o ITIB ¢izmyHOi 0co6H): 1Y "BinnineHHs GioTexHIiYHNK

po6sieM AiarHOCTUKU [HcTUTyTy mpobsem Kpiobiosiorii i kpiomegunuuu HAH Ykpainu
Kopg 3a €IPIIOY: 21519404

Micue3HaxoaKeHHS:

dopma ByracHoOCTI:

Cdepa ynpaBiriHHS: HaujonasnbHa akaziemis HayK YKpaiHu

Inentudikarop ROR: He zacrocosyerbcs

Po3mip opranisamii:

Tenedon: (044) 525-64-47

IV. BimomocrTi nipo ciiBBUKOHaBIIiB [IiP



V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHyBaHHS IOPHAHYHOI 0coou (a6o ITIB PpizuuHO0i 0c06H): HaujoHanbHa akasemis Hayk

Ykpainu

Kopg 3a €EIPIIOY: 00019270

Micue3HaxoaKeHHS: ByJI. Bononumupceka, 54, M. Kuis, KuiBcbka 061, 01030, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: KaGiser MiicTpis YkpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

TenedoHn: 380442343243

VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP

IlincraBa ojist npoBeaeHHs [iP: 34 - norosip (3aMOBJIEHHS) 3 IEHTPaTbHUM OPraHOM BUKOHABYOI BIajy,

akazemielo HaykK (TOJIOBHUMM PO3NOPSIHUKAMU OI0pKETHUX KOWITIB Ha TposefeHHs HIIJIKP)

Hampsam (l)iHchyBaHHﬂ: 2.1 - pyHIaMeHTabHI JOCIIIPKEHHS
I>kepesia piHaHCYBaHHS

7713 - KOWTH ep>KO0I0A KeTy

Kopg, nporpamuoi kinacudikanii BupaTkis i KpegurysaHHs (KITKBK): 6541030

dakTHuHHi 00car ¢piHaHCYBaHHS (THC. IPH.). 628.337




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Po3po6ka KJIITUHHOI TeCT-CUCTEMHU [1J1s1 OL[iHKU €(PEeKTUBHOCTI Ta MEXaHi3MiB BIIJIMBY MPOTUIIYXJIMHHHUX JIIKAPCHKUX

3aCco0iB.

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Development of cell test system to evaluate the efficacy and mechanisms of action of antineoplastic drugs.

Pedepar yKpaiHCBKOIO:

PE®EPAT. 3sit npo HJIP: ctop.50, puc. - 19, mxepesn nocusnanb —95. 3a 3BITHUI [1€piof], BUKOPHUCTOBYIOYH CTBOPEHY
TE€CT-CUCTEMY Ta CUCTEMY [10Ka3HUKIB, OyJI0 IPOBEAEHO CKPUHIHT BILJIMBY KJIACUYHUX IPOTUITYXJIMHHUX IIPENapaTiB
Ta HOBITHIX CIIOJIYK Ha 6i0XiMi4Hi Ta LIMTOJIOTiYHI IOKa3HUKU MOHOLIAPOBOI Ta CPEPOifHOI KyaAbTyp. O6'eKT
IocimkeHb: myxauHHI cdepoinu ninii MCF-7, okcopy6iuus, Metorpekcat, Lucnnatus. B po6oTi 6ynu 3amistHi
LIMTOJIOTIYHi, MOJIEKYJIIpHO-6i0sI0TiyHi MeToH, 610XiMIYHI Ta CTATUCTUYHI METOAM aHali3y. MeTo0 OCiIKeHHs
0yJ10 IOPIBHATU PEaKTUBHICTb MOHOIIAPOBO] Ta cdepoifHoi Ky/IbTyp B yMOBax Mopudikanii ¢pakropis
MiKpOOTO4Y€eHHS. BuzHaueHHs nposipepauiiHux, MOpPQOJIOTiYHUX, KIHETUYHUX XapaKTEPUCTUK cPepoiliB Ta
MOHOLIAPOBOI KYJIbTYpPH 32 YMOB iHKyOyBaHHSI 3 IPOTUNYXJIMHHUMU ITpenaparaMu. 3ajayaMu JOCTiIKeHHs 6y10
BM3HAUEHHS PO30DKHOCTEN B UyT/IMBOCTI IYXJIMHHUX KJIITHH Y MOHOUIAPOBIl Ta cepoinHiil KylbTypax Ta
arpoobatlisi KJIITMHHOI TeCT-CUCTEMH Ha HOBITHIX IPOTUIYXJIMHHUX CIIOJIyKax. B pe3ysbTari 6yJ10 BUSIBJIEHO, 110
NYXJIMHHI KJITUHY Y 2D KyZbTypi 6111 YYT/IMBI [0 BIUIMBY JIIKAPCHKUX NPENaparis, HiX y 3D KyabTypi. [Ipu nbomy
Pi3HUILIA Y BiICOTKY >KMBUX KJIITUH € CTATUCTUYHO 3HAUYMMOIO IIPU 30iJIbII€HHI KOHIIEHTpallil JIiIkapChKOro 3aco0y.
Tax npu koHueHTpauii Jokcopy6iuuny Big 0,1 Mxr/mn 1,0 ta 10,0 MKr /M1 Ta cTpoKax iHKy6auii 144 ronuuuy,
BiZICOTOK XUBUX KJIiTUH B 2D KynbTypi ckiaanas 58,0%, 47,2% Ta 41,0% BignosinHo, B 3D - 78,0%, 81,0% ta 100%,
BiZJHOCHO KOHTPOJII0. AHAJIOTiYHA TEHEHIis IPOAEMOHCTPOBAHA [IPY KyJIbTUBYBaHHI KiiTUH 3 Lucnnatuaom. Tak y
2D kynbTypi iHKyOyBaHHs 3 LucnnatuHom 144 rogunm npu KoHueHTtpauisax 0,01 mxr/mi, 0,1 Mxr/mi ta 1,0 MKT /M
IIPU3BOJIMAJIO O 3HUKEHHS BMDKUBAHOCTI KJIITUH Y MOHOIIAPOBIl KyJIbTYPi 40 MOKa3HUKIB 73,5%, 48,2% Ta 17,1%,
BiZTHOCHO KOHTpOJIIO. Y cPpepoinHii Ky/IbTypi TOKa3HUKY BIKMBAHOCTI 3HaYHO Buli, a came 114,0%, 64,5% Ta 29,6%
y BiIOBiZHUX KOHLeHTpauisx. [Ipu inky6auii kiTuH 3 MeToTpeKkcaToM cIriocTepiraiacst CTifKiCTb KJIiTHH [0 I[bOTO
IIpernapary sIK y MOHOILIAapOoBiii Tak i B cepoigHill KyabTypax. Ajie IIpu KoHUeHTpauii Metorpekcary 0,1 MKr/mit -
1,0 Ta 10,0 MKr /M1 Ta CTpOKax iHky6auii 144 roguHy, BilCOTOK XXUBUX KIITUH B 2D KysbTypi ckinagas 58,8%, 41,2% Ta
29,0% BinnosigHo, B 3D - 71,0%, 64,8% Ta 54,9%, BifHOCHO KOHTpOJII0. TOMY B pe3yJbTaTi BUKOHAHHS po60TH OYJII0
3p006JIEHO BUCHOBKH, 1110 MOHOIIapoBa Ta chepoifHa KyJAbTypU OGHAKOBO BioOpakaloTh TPEHIU KOPeJIsLii
YyTJIUBICTb /CTIMKICTb NYXJIMHHU KJIiTHH 1O/I0 KOHLEHTPaLill NPOTUIYXJIMHHUX Ipenaparis (LACIIATAHY,
IOKCOPYOIllMHY, METAaTPEKCaTy); PE3UCTEHTHICTh MyXJAMHHUX KIIiTMH MCF-7 o MeTaTpekcaTy BUsIBJIEHA SIK Ha
MOHOIIIAPOBIiY Tak i Ha cepoinHiil KynbTypi. OBHOYACHO [1030-3a/I€XKHA UYyTIMUBICTD [0 LUCIIATUHY Ta
IOKCOPYOiLMHY OyJa 3a3HayeHa Ha 000X KIIITUHHUX MOZEJISIX; BUBYEH] IPOTUPAKOBI IIpernaparu (LoKcopy6ilyH,
METaTPEeKCarT i [UCIJIATHH) MAlOTh UUTOTOKCUYHUM BIJIMB Ha KIiTUHU MCF-7 B MOHOIIAPOBIil KyJIbTYpi Ta
CTPUMYIOTb PiCT 6araTOKJIITUHHUX MyXJIMHHUX CepoiliB; IPU TPUBAJIOMY KyJIbTUBYBAHHI JOCIIKyBaHi IpenapaTu
MaJIM 3HaYHUY IUTOTOKCUYHUY BIUIUB Ha NYXJIMHHI KJIITUHY Y MOHOWIAPOBIN KyJIbTYPi, IPY LIbOMY YyTJIABICTh
KJIITUH B chepoifHill KybTypi 6yjla CTaTUCTUYHO AOCTOBIPHO MEHIIOI0. HayKoBa Ta MpakTUYHa 3HAYUMICTb.
OTpumaHi aHi € CBiIYEHHSIM MEHIIOI YyTJIUBOCTI KIiTUH 3D cpepoinHoi KyJIbTypU MIPY 3MiHAX YMOB
MIiKpPOOTOYE€HHSI Ta IIPU BIUIMBI IPOTUIIYXJIMHHUX JIIKapChKUX 3ac00iB. Lli 06CTaBUHY NiATBEPAXKYIOTh TE3Y, 110
TECTYBaHHS IPOTUIIYXJIMHHYUX ITperapariB Ha MoJeJli 6araTOKJIITUHHUX IyXJIMHHUAX CPEepoifliB € BXXJINBUM €TalIOM
IIOKJIIHIYHUX BUIPOOYBaHb, IKUI JO3BOJISIE OTPUMATHU 6i/blI TOBHY iHOpPMAILilo 1[0A0 MOKIIMBOCTEN MTpenaparTy
BIUIMBATY Ha HANOiIbIll arpeCUBHY MOMYJISLII0 IyXJIMHHUX KJITHH, 31aTHUX 0 Mirpatlii Ta iHBa3yBaHHS, iCHyBaHHS B
CTaHi CIIOKOIO Ta 3 YMOB HecTadi IO>KUBHUX peuoBuH. Kimouosi ciosa: Cepoinu ninii MCF-7, [JokcopybiluH,

Mertotpekcar, LlucnnatuH.



Pedepar aHIJ1iHCBKOIO:

Abstract. Research report: p. 50, fig. - 19, sources of references -95. During the reporting period, using the
established test system and a system of indicators, screening was conducted of the effect of classical anticancer
drugs and the latest compounds on the biochemical and cytological indicators of monolayer and spheroid cultures.
Research object: MCF-7 tumor spheroids, Doxorubicin, Methotrexate, Cisplatin. Cytological, molecular biological
methods, biochemical and statistical methods of analysis were involved in the work. The aim of the study was to
compare the reactivity of monolayer and spheroid cultures under conditions of modification of microenvironment
factors. Determination of proliferative, morphological, kinetic characteristics of spheroids and a monolayer culture
under conditions of incubation with anticancer drugs. The objectives of the study were to determine differences in
the sensitivity of tumor cells in monolayer and spheroidal cultures and approbation of the cell test system on the
latest antitumor compounds. As a result, it was found that tumor cells in a 2D culture are more sensitive to the
effects of drugs than in a 3D culture. At the same time, the difference in the percentage of living cells is statistically
significant with increasing concentration of the drug. So, with a Doxorubicin concentration of 0.1 ?g/ml 1.0 and
10.0 ?g/ml and an incubation time of 144 hours, the percentage of living cells in a 2D culture was 58.0%, 47.2% and
41.0%, respectively, in 3D - 78.0%, 81.0% and 100%, relative to the control. A similar trend has been demonstrated
when cells are cultured with cisplatin. So in a 2D culture, incubation of 144 hours with cisplatin at concentrations
of 0.01?g/ml, 0.1?g/ml and 1.0 ?g /ml resulted in a decrease in the survival rate of cells in a monolayer culture to
73.5%, 48.2% and 17.1%, relative to control. In a spheroid culture, survival rates are significantly higher, namely,
114.0%, 64.5% and 29.6% at appropriate concentrations. When cells were incubated with methotrexate, cell
resistance to this preparation was observed in both monolayer and spheroid cultures. But with a methotrexate
concentration of 0.1 ?g/ml - 1.0 and 10.0 ?g/ml and an incubation period of 144 hours, the percentage of living cells
in the 2D culture was 58.8%, 41.2% and 29.0%, respectively, in 3D - 71.0%, 64.8% and 54.9%, relative to the control.
Therefore, as a result of the work, it was concluded that monolayer and spheroid cultures equally reflect the
correlation trends of sensitivity / resistance of tumor cells to the concentration of anticancer drugs (cisplatin,
doxorubicin, methotrexate), resistance of tumor cells MCF-7 to methotrexate was detected both on monolayer and
spheroid culture. At the same time, dose-dependent sensitivity to cisplatin and doxorubicin was indicated in both
cell models; anticancer drugs (doxorubicin, methotrexate, and cisplatin) have been studied to have a cytotoxic
effect on MCF-7 cells in monolayer culture and inhibit the growth of multicellular tumor spheroids; during long-
term cultivation, the studied drugs had a significant cytotoxic effect on tumor cells in monolayer culture, while the
sensitivity of cells in spheroid culture was statistically significantly less. Scientific and practical significance. The
data obtained indicate a lower sensitivity of the cells of the 3D spheroid culture under changes in the
microenvironment and under the influence of anticancer drugs. These circumstances confirm the thesis that the
testing of anticancer drugs on the model of multicellular tumor spheroids is an important stage of preclinical
testing, which allows you to get more complete information about the possibilities of the drug to influence the
most aggressive population of tumor cells capable of migration and invasion, the existence in a state of rest and of
conditions nutritional deficiencies. Key words: MCF-7 spheroids, Doxorubicin, Methotrexate, Cisplatin.
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