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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

JlociipKeHHS MeXaHi3MiB IIPUTHIYEHHS IyXJIMHHOTO POCTY MIJIIXOM OOMEXEHHS BYTJIEBOJHOIO KUBJIEHHS,

rajJibMyBaHHA IJIiKOJIi3y, [JIIOKOHEOT€HE3Y Ta iHAYKLIi royI0ayBaHHA 3a apriHiHOM

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Investigation of the mechanisms of tumor growth inhibition through limiting of carbohydrate supply, inhibition of
glycolysis and gluconeogenesis and induction of arginine starvation

Pedepar yKpaiHCBKOIO:

JocnimkeHo BIIUB iHribiTopa riokoHeoreHesy metrgopminy (MF) Ha nposidpepaTuBHMIT MOTEHLia KIIiTHH
anieHoKapUuHOMU AHUKIB monuau SKOV3 Ta remnarokapiyaomu moauny HepG2. [TokasaHo, mo epext MF
3aJ1€KUTD Bifl TKAHMHHOTO TIOXOPKEHHSI KJIITUHHOI JIiHii, - YyT/IMBIlIMMU 10 METOPMiHY BUSBUIIUCH KJIITUHU
reriaTokapuuHomu soguHu HepG2. [locifgskeHo KoMOGiHOBaHUA BIIIMB AediluTy apriHiny Ta iHri6iTOpiB rJ1ikoisy -
3-6pomnipysary (3-BrPr) ta 2-geokcurmokosu (2-DG) - Ha XUTTE3JATHICTb Ta IpoJlipepaTUBHUI MOTEHLial
nyxauHHUX KaiTuH SKOV3 ta HepG2. BctaHoBseHoO, 1m0 BIIMB K 3-BrPr, Tak i ioro kom6iHanii 3 MF B ymoBax
nedinuTy aprifiny HiBeslOBaBCs IEPEHECEHHSIM KIIiTHH Ha apriHiH-BMiCHe cepefoBulle. BusBieHa 4yTauBiCTb 1O
MoHoTeparnii 3 2-DG 3a IpuCyTHOCTI apridiny Masa KIiTUHHO-crienudiyHuil xapakrep, a Kom6iHais 3 MF
[IPU3BOJUJIA IO IPUOJIM3HO TPMKPATHOTO iHIIOyBaHHS POCTY B 000X LOCJIIPKyBaHUX JiHigdX. Pa3oM 3 TuM, 3a HecTadi
apriHiny KJIiTUHA 060X JiHiN 6y MaJIOYyT/IMBI SIK 10 BILIMBY2-DG, Tak i 1o komb6iHanii 3 5 mM MF. ITicas
repeBeieHHs Ha apTriHiH-BMiCHe cepefoBUIIe BILJIMB iHTi6ITOPIB 30BCiM He Bimo6paskaBCsl HA POCTOBUX
xapakrepucrtukax HepG2, Togni sk SKOV3 BusIBIIsIIM HE3HAYHE 3HIDKEHHSI IPOJlipepaTUBHYX [TOKA3HUKIB. AHaI3
BIJIUBY Ae(ilUTy apridiHy Ta iHTri6iTOpPIB IJ1iKOJi3y UM IJIIOKOHEOT€HEe3y Ha CUTHAJIbHI MEXaHi3MU MyXJIMHHUX
KJIITUH BUSIBUB HE3HAYHE ITOCUJIEHHS TaKUX e(eKTiB K aktualiss AMPK - curnanbHOro msixy, 610KyBaHHs PI3K-
AKT-mTOR, 3ynuHKa KJIITUHHOTO LUKJy. Lli 3MiHM HE IPU3BOAUIIN [0 [IOCUJIEHHS CTPECY €HIIOIIa3MaTUYHOTO
PETUKYJIyMY i He Oy/U CTIlKUMU, 10, 3aJI€5KHO BiJl KJIITUHHOT'O [TOXOIKEHHS, JO3BOJISLIO O1/IBIIO0 UM MEHIIO0
MipOIO BiJTHOBJIEHHSI (PYHKI[iOHYBAaHHS KJIIOUOBUX CUTHAJIbHUX IUJISIXIB, 10 3a0€3Me4yI0Th Npotidepalliio MyXJIMHHUX
KJIITVH MiCJIsl IPUMIMHEHHS TEPANIEeBTUYHOTO BIIMBY. KIII0UOBI CJ10Ba: MyXJIMHHI KJIITUHY JIIOAVHY, TOJIOYBaHHS 32
apriHiHoM, iHriGiTOPHU IJ1iKOJIi3y Ta IJIIOKOHEOTeHe3y, NpostidpepaTuBHUN i MeTaCTaTUYHUI NTOTEHIiajl, CUTHAJIbHI

HIJISIXY KJIITUHU.

Pedepar aHIJIiHCBKOIO:

The effect of gluconeogenesis inhibitor metformin (MF) on the proliferative potential of human ovarian carcinoma
SKOV3 and human hepatocarcinoma HepG2 cells was investigated. It was shown that the MF effect depends on
the tissue origin of the cell line: HepG2 were more sensitive to metformin. The combined effect of arginine
deficiency and glycolysis inhibitors 3-bromopyruvate (3-BrPr) and 2-deoxyglucose (2-DG) on the viability and
proliferative potential of SKOV3 and HepG2 tumor cells has been studied. It was found that the effect of both 3-
BrPr and its combination with MF under conditions of arginine deficiency was leveled by the transfer of cells to
arginine-containing medium. The detected sensitivity to 2-DG monotherapy in the presence of arginine was cell-
specific, and the combination with MF led to approximately threefold inhibition of growth in both lines tested.
However, due to the lack of arginine, the cells of both lines were insensitive both to the effect of 2-DG and to the
combination with 5 mM MF. After transfer to the arginine-containing medium, the effect of the inhibitors was not
reflected in the growth characteristics of HepG2, whereas SKOV3 showed a slight decrease in proliferative
parameters. Analysis of the effects of arginine deficiency and glycolysis or gluconeogenesis inhibitors on tumor
cell signaling mechanisms revealed a slight increase in such effects as activation of the AMPK signaling pathway,
blocking off the PI3K-AKT-mTOR, and cell cycle arrest. These changes did not lead to increased endoplasmic
reticulum stress and were not stable, which, depending on the cellular origin, allowed more or less restore the



functioning of key signaling pathways that ensure the proliferation of tumor cells after the termination of
therapeutic effects. Keywords: human tumor cells, arginine starvation, inhibitors of glycolysis and
gluconeogenesis, proliferative and metastatic potential, cell signaling.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Haszsa HTII ykpaiHCBKOIO: Hosi minxoau 10 KoMGiHALiHOI Tepamii paky, mo 6a3yi0ThCs Ha MPUTHIYEHH]
€HEePreTMYHOro MeTabo1i3My IyXJIMHHUX KJIITHH iHri6iTOpaMu IJIiKOJIi3y Ta [JIIOKOHEOT€He3y B IO€IHAHHI 3
IedinuToM OKpeMoi aMiHOKUCIIOTH — apriHiHy.

Hazpa HTII aHrsiicbKoI0: New approaches to combination cancer therapy based on the inhibition of tumor
cell energy metabolism by inhibitors of glycolysis and gluconeogenesis in combination with a deficiency of a single
amino acid, arginine.

HTII, aKy nepenba4asiocss CTBOPHTH:

IIpuunnu, yepe3s saki HTII ne 6ysio cTBOpeHoO:

OTpuMmaHi pe3yJIbTaTH: Mertoay, Teopii

l'any3s 3acToCyBaHHS: P 85.42

PeectpanifiHuii HOMep KapTKH TEXHOJIOTIi:

Omnuc HTII: Bcranosneno, mo BB iHriGitopa riaokoHeoreHesy metdopminy (MF) Ha nipostidhepaTuBHuit
MOTEHLiaJ KJIITUH aleHOKapUUHOMU SINHUKIB moguau SKOV3 Ta renatokapuuHoMmu moguuay HepG2 3anexuTs Bif
TKaHVMHHOTO [NOXOJKE€HHS KJIITUHHOI JIiHil: 4yyTnuBimnmu go MF Buasuimncs kiaitunu HepG2. [TokasaHo, 10 BILINB
SIK CaMoro iHribiTopa riikosisy 3-6pomnipysary (3-BrPr), Tak i ioro kom6inauii 3 MF B ymoBax ge@iunty aprininy
HiBEJIIOBABCS [IEPEHECEHHSIM KJIITMH Ha apriHiH-BMiCHE cepeioBulle. BHgBIeHa YyTIMBICTh 0 MOHOTEparii 3
iHIIMM iHTiGITOPOM IJIiKOJII3Y 2-Ae0KCUII0K03010 (2-DG) 32 NPUCYTHOCTI apriHiHy Masa KJIiTUHHO-crenudiyHui
Xapakrep, a KombiHanis 3 MF npussoguia 1o NpubIu3HO TPUKPATHOrO iHriOyBaHHS POCTY B 000X NOCIIiIKYBaHUX
niHisx. Pazom 3 TuM, 32 HecTadi apriHiny KJIiTMHYA 000X JIiHii OyJIM MaJIOUyTIMBI SIK 40 BIKBY 2-DG, Tak i 1o
KombiHanii 3 5 mM MF, a micyis nepeBefieHHs Ha apriHiH-BMiCHE cepeioBUIlle BIJIMB iHTiOITOPIB Ha mpoJidepaTuBHi
IIOKa3HUKY OyB HecyTTeBUM. He3HauHe rocusieHHs Takux e(eKTiB sk aktuballis AMPK - curHasbHOro 1isixy,
6sokyBaHHs PI3K-AKT-mTOR i 3ynnHKa KJIiTUHHOTO LIUKJTYy 32 KOMOiHOBAHOTO BIUIMBY Ae(ilUTy apriHiHy Ta
iHri6iTOPIB I71iKOJIi3y UM ITIIOKOHEOTeHe3y He NPU3BOLUIN [0 IOCUJIEHHS CTPECY €HOIIa3MAaTUYHOTO PETUKYJIYMY i
He OyJIM CTIKMMHU, IO [J03BOJISJIO BifHOBJIEHHS (PYHKIIOHYBaHHS KJII0YOBUX CUTHAJIBHUX LUISXIB, 0 3a6€311€4yI0Th
npoJtipepalito NyxJIMHHUX KJITUH MicJIs1 NIPUIIMHEHHS TEPANleBTUYHOTO BIIMBY. TaKUM YMHOM, HAMU He 0yJI10
BCTaHOBJIEHO KyMYJISITUBHOTO BIJIMBY TOJIOAYBaHHS 3a apriHiHOM Ta MOAYJIALlii eHEPreTUYHOTO MeTaboIi3mMy

MOJEJNIbHUX IMTYXJIMHHUX KJTITWH.
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