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IIposedero nopisHsinbHe 00CAiOdNCeHHs 0cobausocmeli
pocmy 080X eapianmie Kaimuu Kapuyuromu neeeri Jlvroic
(LLC ma LLC/R9) 3aymo6 Oegiuumy nojicusHux peuouH,
CRPUMUHEH020 00820CMPOKOBUM IHKYOYBAHHAM 0e3 3amMiHu
cepedosuuia. Bemarnoenerno, wo éapianm LLC/RY, akuti
Ha siominy 6i0 LLC xapakxmepuzyemocs 8UCOKOI0 Yymau-
gicmioo 00 NPOMUNYXAUHHOI aHMUAGH2I02eHHOI mepanii,
0eMOHCMPYBAB BUCOKY 3ANEIHCHICIb BUICUBAHOCIE KAIMUH
8i0 pieHs entoko3u y cepedosuwyi iHKyOauii ma 6ucoky
30amuicmes akmugysamu aymogacziio 3a ymoe deghiyumy
noxcusHux peuosun. lle exasye na me, wo uymaugicmo
NYXAUHU 00 NPOMUNYXAUHHOI aHMUAH2I02eHHOI mepanii
Modice Oymu acouitiogana 3i 30aMHICMI0 NYXAUHHUX KAi-
muH HOyKysamu aymogazito 3a ymoe Oeiyumy no-
JHCUBHUX PEHOBUH.
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Beryn. CdopmynboBana Folkman [1] ines
LLIOJIO TOrO, 110 iHTiOyBaHHS MYXJIMHHOIO aHTIio-
redesy (mpoiecy (opMyBaHHSI B ITyXJIMHiI KpPOBO-
HOCHUX CYIMH 3 IepeIiCHYIOYOi BAaCKY/ISIPHOI CiT-
KM1) MOXe OYyTU €(PeKTUBHUM METOJOM JIiKyBaH-
HsI OHKOJIOTIYHMX XBOpHMX, HaOyja 3a OCTaHHi
POKM 3HAYHOTO PO3BUTKY i MpHU3BEia IO TOSIBU
MPUHLMUIIOBO HOBOTO THUITY Teparlii — MPOTUITYX-
JIMHHOI aHTuaHrioreHHoi teparmii (ITAT) [2, 3].

ITAT icTOTHO BiIpi3HSIETHCS Bil LIUTOTOKCUY-
HOI Teparii, Ha BiIMiHY Bill SIKOi OCHOBHOIO KJIi-
TUHHOIO MIIlIEHHIO € €eHIOoTesialbHa KJiTUHA.
T'onoBna meta ITAT nossirae B Tomy, 11100 He BOUTU
L0 KJITUHY, a iHri0yBaTW OCHOBHI 1i (pyHKIIIi —
npodidepaiiito, Mirpauito Ta audepeHuialio. Taka
cupssmoBaHicTh ITAT oOyMoBIIOE psif IiepeBar y
MOPIBHSIHHI 3 TPAAULIIAHOI LIUTOTOKCUYHOIO Te-
pamiero. JIo Takux mepeBar HaJIeXKUTh crielugiv-
HICTh MNPOTUITYXJIMHHOI [ii, BUpaXeHWU aHTU-
MeTacTaTUYHUI e(DeKT, HU3bKUI PiBeHb TOKCUY-
HOCTIi 10 BiJHOLLIEHHIO 10 HOPMaJIbHUX TKaHUH,
HUBBKUK piBeHb PU3UKY (DOPMYyBaHHS JiKapChbKOi
PE3UCTeHTHOCTI Tolo [4, 5].

Hasauicts Takux nepesar ITAT 3ymoBuia iH-
TEHCUBHUM IMOIIYK CIIOJYK, 3JaTHUX cIieludiy-
HO MIpPUTHIYYBAaTU (DYHKLUIl eHAOTEIiaJbHUX KITi-
TUH, TOMY OyJio cTtBopeHO moHan 100 aHTMaHTIO-
TeHHUX areHTiB, 6arato 3 SIKMX 3HAXOASITbCS Ha
PI3HMX CTamisIX KJIiHIYHMX HociimkeHb [6]. On-
HaK He3BaXkalouM Ha TakKi 3Ha4yHi TEMIIM CTBO-
PEHHSI aHTUAHTIOT€HHMX IIpenapariB, y KIiHIYHY
MpPaKTUKY BIPOBAIXKEHO TiIbKM JeKinbKa [7]. B
KJIIHIYHUX TOCJIiIXKEHHSIX BUSBUJIOCH, 110 e(heK-
TUBHE IHTiOyBaHHS MYXJIMHHOTO aHTiOTeHe3y He
000B’SI3KOBO MPU3BOAUTH 10 3YIMUHKU PO3BUTKY
nyxjauHHoro mpouecy [8, 9]. Ile oOGymoBieHO
T™uM, 1o nporunyxiauHHa nisg ITAT e nHemps-
MOIO, a OIOCEPEeNKOBAaHOW (Yepe3 MPUTHIYCHHS
pOCTY CyOuH), i ii e(peKTUBHICTb 3aJI€XKUTh Bil
OTHOYACHOTO BMKOHAHHS ABOX YMOB: €(eKTUB-
HOCTi iHTiOyBaHHSI MYXJIMHHOIO aHTiOreHe3y
(epbexTMBHA aHTHMAHTIOTEHHA [is1) Ta YYTJIMBOCTI
OYyXJIMHHUX KITAH 10 OediuuTy IOXUBHUX
cyOCTparTiB, SIKMI BUHMKAE BHACIIAOK €(heKTUB-
HOI0 IIpUTHiIY€HHsI HeoBacKyJsipu3alil (edek-
TUBHA IIPOTUIIYXJIUHHA Ois). IIpu 1bomy uyTim-
BICTb 3JIOSIKICHUX ITyXJIUH OO Ae(IlIUTY HOXUBHUX
cyOCTpaTiB He 3ajeKUTh Bil MeXaHi3My IPOTU-
MyXJIMHHOI il iHri0iTOpiB MyXJIMHHOTO aHTiore-
He3y, a IIOBHICTI0O BU3HAYAETHCS Oi0JOriYHUMU
BJIACTUBOCTSIMM MYXJIMHHUX KJITUH, IO OOYMOB-
JIIOIOTh IXHIO peakililo Ha HEeCIpUSITIMBE MeTa-
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0oJliyHe MIiKPOOTOUYEHHSI BHACIIAOK e(eKTUB-
HOTO iHriOyBaHHS MyXJIMHHOTO aHTrioreHesy [10].
B ymoBax in vitro Take MeTabosiuHe MiKpoOTO-
yeHHsI (HapoCTaHHSI AeIUUTYy ITOXMBHUX pe-
YOBMH Ta HAKOIMYEHHSI MPOMYKTIB KUTTEMiSLIb-
HOCTI B MIiKPOOTOUYEHHI IYXJIMHHUX KJIITUH)
MOXHa BiITBOPUTHU 3a JOTIOMOTOIO JOBTOCTpPO-
KOBOTO KYJIbTUBYBAaHHSI MyXJIMHHUX KJITUH 0e3
3aMiHM cepenoBuIla iHKybarlii («unfed culture»).

Panime Hamu B ymoBax «unfed culture» 0yno
JOCJIII)KEHO KiHETUKY POCTY KJIITMH KapLUMHOMU
neredi JIptoic (LLC) [11]. 3a monomMorowo Mate-
MaTWYHOI MOJIEJli HaMU BCTaHOBJIEHO, 110 MPO-
TATOM iXHBOTO POCTY B yMoBax «unfed culture»
kinituan LLC xapakTepu3yloTbCsl HU3bKOKO 3a-
JIEXHICTIO IIBUAKOCTI Iepexoay 3i CTaHy MpOJIi-
¢epanii y cmokiil Bil piBHSI TJIIOKO3U B cepe-
JIOBUILI iHKyOallii, a TAKOXX HU3bKUM piBHEM 3a-
rubeni kiitTuH. Taki 0COOJIMBOCTI pOCTY KIITHUH
LLC B ymoBax «unfed culture» BKa3syloTh Ha
IXHIO TOJIEPAHTHICTb A0 METa0OJIYHOrOo CTpecy,
SIKM MOX€ BMHMKATU BHACIiIOK €(PEeKTUBHOIO
MPUTHIYEHHS ITyXJIMHHOIO aHTiOreHe3y, 10 Mia-
TBEPIKYETHCS TaHMMHU 11010 HU3bKOI Uy TJIMBOCTI
uux kiaituH go ITAT [12, 13]. Ha BiamiHy Bin
LLC, Bapiant LLC/R9, onepkaHnuit Hamu 3 Kap-
LHMHOMM JiereHi JIbloic B pe3yabTaTi OeB’SITU
MOCIiAOBHUX LMKIIIB XiMioTeparii HUCIJIaTUHOM
in vivo [14], HaBaku, Ma€ BUCOKY UyTJIMBICTb J10
ITAT [12, 13]. IlopiBHsUIbHE OOCHIIKEHHSI OCO-
o6imBocTelt pocty B ymoBax «unfed culture» agBox
BapiaHTIB KJIITUH KapLMHOMMU JiereHi JIbioic, sKi
XapaKTepU3ylTbCsl Pi3HOIO YYTJAMBICTIO 0 il
ITAT, Moxe maty 3MOIy BU3HAYUTH Ti, 11O KOpe-
JIIOI0Th 3 iXHbOIO uyTauBicTio 10 TTAT. Ile i cra-
JIO METOIO aHOi poOOTH.

Marepiain ta metoau. B pobGoTi BUKOpUC-
TOBYBaJId KJIITMHU KapUMHOMMU JiereHi JIbroic
(LLC, HauioHanpHuii 0aHK KIITUHHUX JIiHINA i
nyxanHHux wramiB IETTOP im. P.€. KaBeubko-
ro), a takox kiituau LLC/R9, BapiaHT BuXin-
Hoi LLC, omepxaHuii Ha OeB’SITOMY LMK €KC-
MepUMEHTAJIbHOI MpPOrpecii B HaIpsSIMKY (hopMy-
BaHHS JIIKapCbKOI PE3UMCTEHTHOCTI OO MPOTU-
MMyXJIMHHOI'O TIperapaTy LUCIUIAaTUH in vivo [14].
Kynsrypu minTpumyBanu B cepenoBuilli RPMI-
1640 («Sigma», CIITA) 3 momasanHsm 10 % em6-
pioHanbHOI Tesssyoi cupoBatku (ETC, «Sigma»,
CIA), 2 MM L-rnyraminy ta 40 MKr/MJ1 reHTa-
mitmHy ripu 37 °C y Bostoriit atmocdepi, 5 % CO,.
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s BUBHAYEHHS YYTJIMBOCTI MyXJIMHHUX KJTi-
TUH 10 AeiuUTY MOXMBHUX PEUOBUH BUKOPUC-
TOBYBaJIM MOJIEb JOBIOCTPOKOBOIO iHKYOYBaHHSI
0e3 3aMiHM TOXUBHOTO CEPeOBUILIA, BiIOMY SIK
«unfed culture» [15]. nst Lporo mocCimKyBaHi
KJIITUHW BUCAKYBaJIU Y 1IECTUCAHTUMETPOBI yalll-
kv Iletpi (2,5 - 105 KIiTHH Ha OIHY YAILKy) B 7 MII
cepenosulia, ke BMminrysano 15 % ETC, Ta iH-
KyOyBaJli BIPOHOBX 16 rom 3a cTaHIApTHUX
yMoB. Ilo 3akiHUeHHi TepMiHY mnepeniHKyOarlil
MPUKPITJIEHI KIITUMHU NpoMuBaiIu ¢ochaTHo-
conboBuM Oydepom (pH 7,4) Ta momaBaiau cBike
MMOXMBHE CEpPEedOBUILE Y TaKoMy K 00’emi. Ha-
Jajli KITUHU iHKyOyBasin mpoTsirom 10 1i6 6e3
3aMmiHu cepenoBuila. KibKicTh KJIITUH Ta IXHIO
JKMTTE3NATHICTb BIPOIOBX BCbOI'O TEPMiHY iHKY-
Oallil OLIiHIOBAJIM PYTMHHUM METOJOM 3a JI0MO-
MOTOI0 TPUITAHOBOTO CMHBLOTO. PiBeHb IIOKO3U Y
CepeIOBUILI iHKyOallil BUMIpIOBAIM 3a JOIIOMOTIOIO
[JTIOKO30-OKCHUIa3HOTO METOY i3 BUKOPUCTAHHSIM
BianoBigHOro Habopy («Sigma», CIIIA) 3rigHo 3
MPOTOKOJIOM BUPOOHMKA.

JJ1st OLiHKM YYTJIMBOCTI KJITUH OO IIPOMiJ-
aMminy xiitnHM BucamkyBanu (1 - 10%/nyHKY) y
96-1yHKOBI IJIAHIIETH B MOXKWBHE CEPEIOBMILEC
RPMI-1640 Tta inkyOyBaau BIpOmOBX 16 rom.
ITicna uporo KIITUHU 1HKYOyBajiud MPOTSATOM
24 ron y cepenoBullli XeHKca ab0 TMOXUBHOMY
CepeloBUIll 3 AOMABaHHSM IIPOIiJaMiHy B Iia-
Ma3oHi KoHueHrpariii 1,6—50 mM. Obunsa po3-
yuan BMimyBamm 10 % ETC. 2Kutre3maTtHicTb
KJIITUH OLIHIOBaJIM 3a JOIOMOTOI0 KOJIOpUME-
tpuuHoro MTT-tecty [16]. SIK mMOKA3HUK 4yTiIv-
BOCTI KJITUH [0 il IpoIijlaMiHy BUKOPUCTO-
ByBau ICy, (KOHLIEHTpallid areHTa, sKa CIpu-
ypHIo€ 50 % 3HMKEHHS KiJTbKOCTI KUBUX KJIITUH
10 BIZHOIIEHHIO A0 KOHTPOJIIO 32 paXyHOK MOTO
UTOTOKCUYHOI/IIMTOCTATUYHOI [ii).

s mpoBeleHHST eJIeKTPOHHO-MiKpPOCKOITiu-
HOTO AOCHIIKEHHS 3pa3Ku KJITUH (ikcyBaau
2,5%-HuUM PO3UMHOM IJIyTapanbierimy («Sigmay,
CHIA) B 0,1 M Harpiii-kakonuiaaTHOMYy Oydepi
(pH 7,4) Biponosx 1 rox npu 4 °C. Jlodikcartiito
KITUH 3MifCHIOBAIN 3a OOIOMOrol 2%-HOTo
PO34YMHY TeTpOKcUIy ocMmito («Sigma», CIIIA) y
0,1 M Hatpiii-kakoaunatHomy Oydepi. ITotim
3pa3Ku 30€3BOIHIOBAIM Ta MOJiMEPU3YBAIU B
CyMillli €MOKCUIHUX CMOJ €IOH — apajJlIuT Npu
temreparypax 37 ta 60 °C. 3pi3u, omepxkaHi Ha
yasrparomi LKB-100B, 3aGapsmoBam 0,2%-Hum
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pPO3UMHOM YpaHinaueraty Ta po3druHOM PeiiHo-
Jibja (alleTaToM CBUHIIO). 3abapBieHi 3pi3u 0-
CJTiIXKYBaJIU 32 JOTTOMOTOIO0 €JIEKTPOHHOTO MiKPO-
ckony JEM-100B npu mpuckoproiouiii Hampy-
3i 60 kB.

CTaTUCTUYHMI 0OpaxXyHOK Ofiep>KaHUX Pe3yJib-
TaTiB BUKOHYBAJIA 3a JIOMOMOIOIO JIECKPUITTUBHUX
MEeTO[liB, f-KpuTepito CT’10JieHTa Ta HEJIiHiiHOTO
perpeciiiHoro aHanizy 3a nporpamamu Microsoft
Excel i Microcal Origin.

PesyabraTu nociimkens. KiHeTuky pocty 060X
BapiaHTIB KJIITUH TIPECTaBIeHO Ha puc. 1, 3 KO-
ro BUAHO, 110 IIBUAKICTH pocTy KiIituH LLC y
¢azi eKCIOHEeHLIMHOro pocTy He BiApi3HsIacs
Bim aHajorivHoro mokaszHuka xiituH LLC/R9:
Yyac MOABOEHHS Momysanii ctaHosus 13,3 =+ 0,8
ta 144 + 1,2 tonm mga LLC ta LLC/R9 Bin-
noBigHO. B TOil Xe yac 3HMKEHHS BMICTY IJIIO-
KO3U y CepeloBUIli iHKyOallii MpU3BOAUIO N0
VIIOBIJIbBHEHHST POCTY ITOMYJIsILiii 000X BapiaHTIB
MyXJIMHHUX KJIITMH Ta aKTUBallil IXHbOI 3arnoei,
3HAYHO OuThIN BUpaxkeHoi y Bumanky LLC/R9.
3okpema, mpu iHkyoyBaHHi kmitmH LLC/R9 B
yMmoBax «unfed culture» MakcuMaibHa KiJIbKiCTh
KMBUX KJITUH pocsragach Ha 80-Ty TOAuHY
pocty Ta crtaHoBuia 4,5 + 0,43 MJIH KITUH Ha
yallky, IicJs Yoro oapasy X CIocTepiraaocs
CTpiMKe 3pOoCTaHHs iXHbOI 3arubeni (puc. 1, 6).
IlikaBo, 110 pi3Ke 3HMKEHHSI KiIbKOCTI XXUBUX
kit LLC/R9 Ta akruBalisi IpouLeciB iXHbOTO
BiIMUpaHHS 30irajJuch 3 MadiHHIM PiBHS IJIIO-
KO3W Yy cepeioBullli iHKyOallii 10 HyJIbOBOIO
piBH4, sike y Bunanky LLC/R9 6yno 3adikcoBaHO
BXe Ha 80-Ty rommHy iHKyOauii. HatomicTb y
Bunaaky kiaituH LLC makcumanbHa KiJIbKIiCTb
KMBUX KIITMH cHocTepirajach BxXe Ha 72-Ty
roavHy ta craHosmiaa 6,1 + 0,09 MuH KJIITUH Ha
yauky, 1o maitke B 1,4 paza (p < 0,05) nepeBu-
1IyBajJ0 MaKCUMaJIbHY KiJIbKiCTh >XMBUX KIJIITUMH
LLC/R9 (puc. 1, a), npuuomy y Bumnanky LLC
KiJIbKIiCTh XKMBMX KJIITMH 3ajIMIIAacs TaKol X
BUCOKOIO ax m0 103-1 roguHmM iHKyOaliii, xouya
MaaiHHSI PiBHS TJIOKO3W JO0 HYJbOBOTO PiBHS
Oys10 3ahikcoBaHO BXe Ha 96-Ty rOAMHY.

ITapamokcanbHo, ajie He3BaXKaro4yy Ha OLIbIIY
nopiBHSIHO 3 KiaiTnHaMu LLC 3a1eKHiCTh BUKU-
BaHocTi kiitnH LLC/R9 Bim piBHS rmoko3u Ha
(OoHI MOBHOI BiICYTHOCTI IVTIOKO3M Y CEPEIOBUIILI,
KiTBKICTh XKMBUX KIiTHH y Bumagky LLC/R9
miciasg 7—8 mib crabimizyBaynacs i 3ajauiiajiacs
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Puc. 1. Kineruka pocty kaituH LLC (a) ta LLC/R9

(6) B ymoBax «unfed culture»: mo BepTMKai 3iBa —

KiJIbKiCTb KJIITMH, MJIH, CIIpaBa — piBE€Hb IJIIOKO3M,
MJIH; 10 TOPU30HTAJIi — TepMiH iHKyOallii, ros

MPAKTUYHO CTAJIOK aX 10 JeCITOi 100U, TOMi SIK
KUIBKICTh XKMBUX KIiTHH y Bunagky LLC moHo-
TOHHO 3MeHIyBajacs. 30KpeMa, HaBiTb Ha Je-
CATY MO0y KiUJIBKICTh XKMBUX KJITUH y BUIIAAKY
LLC/R9 B 3,6 pa3a (p < 0,05) mepeBuiyBaia
aHaJIOTIYHMI TToka3HuK y Bumaaky LLC.

JInst BU3HAUYeHHS MOXJIMBUX MEXaHi3MiB, SIKi
3a6e3mneuytoTh BukuMBaHHS KiaiTuH LLC/R9 3a
YMOB TIOBHOT'O BHCHAaXXEHHSI CepelloBHIla, HAMU
Ha mepluly, YeTBepTy Ta BOCbMY 00y pocTy 000X
BapiaHTIB KJITMH B yMoBax «unfed culture» OyJo
MPOBEIACHO €JIECKTPOHHO-MiKPOCKOITIYHE JOCIia-
JKeHHST UMX KJIiTUH. BusiBuiocs, 1o Haiixapak-
TepHilow ocobnusicTio kiaitTuH LLC/R9 nopis-
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Puc. 2. EnextponHa mikpockorist myxamHHuX KiaituH LLC (a, 6, d) Ta LLC/R9 (6, ¢, e): Ha nepuy (a, 6),

yeTBepTy (8, 2) Ta BOCbMY (0, e) 100y pocty B «unfed culture» (a, 6, e, e — x10000; ¢, 0 — x5000). BicTpst cTpinok
BKa3ylOTh Ha ayToarocCOMH, CTPiJIKM — Ha ayTodharojizocoMu
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HsHO 3 LLC Ha mi3HiX TepmiHax iHKyOalii B
«unfed culture» € HasgBHICTh B iXHilf IMTOIIA3-
Mi BeJIMKOI KiJIbKOCTi ayrogarocoM Ta ayroda-
rOJ1i30COM.

3a JaHUMM eJIEKTPOHHOI MiKPOCKOIIii SIK Ha
nepiny, Tak i Ha 4eTBepTy n00y iHKyOallii B
000X BapiaHTax MyXJMHHUX KJIITUH BUSIBJISLIACS
0COOJIMBOCTI, XapakTepHi [Js1 MpoJlichepyrounx
KJiTUH (puc. 2, a—e). Slapa o6ox BapiaHTIB KJli-
TUH 3a3BUYail Maiu AU(Y3HUI XpOMATHH, B JIesI-
KMX KJTTHHAX CIOCTepiraJuch He3HAUHi CKyMYeH-
HSI KOHJEHCOBAHOTO XPOMAaTUHY B LIEHTPaJbHUX
IUISTHKaX siapa.

IMopiBHsLIBHUIT aHAMI3 YJIBTPACTPYKTYPHU KITi-
taH LLC ta LLC/R9 BKa3yBaB Ha Te, 1110 KJIITUHU
LLC/R9 manu OGinbll BUpaXeHWUU CTYMiHb IU-
¢epeHLiOBaHHS MOpPiBHSIHO 3 KJitnHamu LLC,
1O MiATBEPKYBAJIOCS HASBHICTIO B IXHIiil IIMTO-
iasmi Oi1bIIOT (HA OAUHULIO TUIOLLI) KiJIbKOCTI
pi3HOMaHITHUX opraHej. B 1muroruiasmi KiiTuH
LLC/R9 cnioctepiraaucs MHOXUHHIJIOKYCU KOM-
wiekcy ['ombmxki, MinKi J1i30coMM Ta MHOXWHHI
MiJIKi eJIeKTPOHHO-IIIbHI MITOXOHJpIii, JesKi 3
SIKUX Majd KOHTakKT 3 MIJKUMHU JIi30COMaMHU.
OIMHOYHI KaHaJIbLIi TPaHYJISIPHOTO eHI0ILIa3Ma-
TUYHOTO PETUKYJIYMY AOTOBHIOBaINW KapTUHy. B
LIMTOIJIa3Mi CIOCTepiraaucsl ToJjis IMOoJIiCOM Ta
BiIbHUX puUOOCOM, 1110 BKa3yBajo Ha BUCOKY
(yHKIIIOHAJIbHY aKTUBHICTb KJIITUH. B tMroriasmi
kiitiH LLC Takox criocrepiraniucs HeBeIuKi Ji-
30COMaJIbHI TpaHyJIM, MITOXOHIPil Malu HOpMaJlb-
Hy OyIOBY 3 Jielb PO3MUTUM MaJIFOHKOM KPMCT.

Ha yeTtBepty no0y iHky0Oaliii B «unfed culture»
noBepxHio KJiTuH LLC Biapi3Hsiia HasiBHICTh Ha
Hiil HEBEJIMYKMX MyXUpLiiB. Take 30UIbLIEHHS KiTi-
TUHHOI MOBEPXHi, 0UeBUIHO, BKa3yBaJlO HA aKTH-
Ballil0 CUCTEMM €K30LIMTO3Yy, SIKy CIOCTepiraiu
i B xiituHax LLC/R9 (puc. 2, ¢, ¢). YucneHni
KJIITMHHI OpTraHesiv B 000X BapiaHTaX KJIiTUH OyIn
MPEeACTaBIeHI CKYIMUeHHSIM MUJIKUX €JIEKTPOHHO-
LIUTbHUX MITOXOHIPIi, OOMHOYHUMM KaHaJIbIs-
MU TPaHYJISIPHOTO €HIO0MIa3MaTUYHOTO PEeTUKY-
JIyMy, TIEpBUHHUMMU Ta BTOPUHHUMM JIiI30COMaMU,
ONMHOYHUMU Jli30coMaMu ayTodarajabHOro psity,
OMHUYHUMMU JIOKycaMu KomIuiekcy [onbaxi Ta
ueHtpiongamu. Huromnazma wiitun LLC/R9 Bin-
pi3HsIacs PO3PIMKEHHSIM BMICTY BiJIbHUX prubO-
COM Ta MOJIiICOM.

Ha Bocbmy n0o0y iHkyOalii B «unfed culture»
y JAOCTiAXKYBaHUX KJTiTHHAX Oyiu 3adikcoBaHi pi3Hi

ISSN 0564—3783. Humonoeus u eenemurxa. 2012. No 3

nposiBu ayrodarii (puc. 2, d, e), IpuIoMy Kili-
tuHu LLC/R9 nopiBHsHO 3 kiituHamu LLC xa-
paKTepU3yBaJNCI 3HAYHO OiJbIIOI KiJIbKiCTIO
ayTodarocom ta ayrodaroyizocoM B LIMTOILIA3Mi.
AyTtodarocomu iieHTU(DIKyBaJIM 3a XapaKTEePHOIO
MopdOJIoTiE0 — OAHO- abo ABOXMEMOpaHHi Be-
3UKYJIM, SIKi BMIlLLYIOTh LIMTOIJIa3MaTUYHUI Ma-
Tepiaa Ha pi3HUX cramisgx aerpamauii [17]. Yuc-
JIeHHi ayTodaroyjizocoMu BiPi3HSIUCS IHUPO-
KMM CIIEKTPOM IXHiX MOP(OJIOTIYHUX CTPYKTYP.
Yacom BOHUM OyJiv MOEAHAHI CIJIBHOIO O0OJOH-
KOI JUCKPETHUX YTBOPEHb OKPYTJoi hopmu, a
iHOAI (bopMYyBaJIM MI€JIIHOMOMIOHI CTPYKTYpH Ta
BaKyoJIi, SIKi BMIlllyBaJIU Yy CBITJMX MOPOXHUHAX
CKYMYEHHSI eJeKTPOHHO-IIIIbHOTO MaTepiany,
CBITJIi BaKyoJli, Pi3KO pO3LIMPEHi, SIKi MOTJIU He
BMIilLLyBaTH KOAHUX CTPYKTYD.

Jlnst BU3HaYeHHsI BIUIMBY iHriOyBaHHS ayToda-
rii Ha BuxuBaHicTh KJiTuH LLC ta LLC/R9 B
yMoOBax Ae(illUTy MOXWBHUX PEYOBUH IOCTiIKe-
HO 4YYTJMBICTH 000X BapiaHTIB KIITUH 10 il
MpoITijIaMiHy, iHTIOITOpa TMPOLECIB Ji30COMAIBHOL
nerpanaiii [17] 3a yMOB iHKyOyBaHHST JOCIiIXY-
BaHUX KIJITWUH Yy CepemoBUllli, AepilIMTHOMY 3a
aMiHOKuUcI0TaMu (po3uuH XeHkca). BeraHoBie-
HO, 1110 32 YMOB KYJIbTUBYBaHHS KJIiTUH B CTaH-
JIApTHOMY TIOKMBHOMY CEpPEIOBMILI BIDKUBAHICTh
kiitiH LLC BHacCHigoK Aii mporijiaMiHy iCTOTHO
He Binpi3Hsuiacs Bin BrzkuBaHocTi kiitiH LLC/R9,
Mpo 110 CBiIYMJIA BiICYTHICTh 3HAYHUX BiIMiH-
Hocteil Mix ICy, uia 000X BapiaHTIB KIJIITMH
(puc. 3). HaromicTb y pasi iXHbOro iHKyOyBaH-
Hs1 B po3unHi XeHkca y Bumnaaky LLC/R9 Bu-
sBjIeHO poctoBipHe 3HuXeHHs ICg, Ha 45 %
(p < 0,05) mopiBHSIHO iHKYOyBaHHSIM y TOB-
HOMY MOXUBHOMY cepeaoBuii. st kinitua LLC
Take 3HMXEHHs ckiagano juire 16 %. Li pe-
3yJIbTaTH BKa3ylOThb Ha iCTOTHY poJib ayTodarii y
BuxkuBaHocTi KiniTuH LLC/R9 3a ymoB nediuurty
MOXUBHUX CyOCTpaTiB.

OOroBopeHHs ofepXKaHMX daHMX. PaHimne Ha-
MU OyJi0 mokaszaHo, 1o BapiaHT LLC/R9, saxuii
Ha BiamiHy Bin LLC xapakTepusyeTbcsi BUCO-
KMM aHTiOT€HHUM Ta HU3BKUM MeTacTaTUYHUM
MOTeHIIiaJloM, Ma€e BUCOKY 4yTauBicTh g0 ITAT
[1—14], nmpuyomy iHriGiTOpU aHrioreHesy IMpo-
SABJIAIOTh BUPAKEHUIN MPOTUITYXJIMHHUIA Ta aHTU-
MeTacTaTUYHUK edeKT 10 BiIHOIIEHHIO 0
LLC/R9 HeszanexxHO Big MexaHi3My iXHBOI il
[12, 13].
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Puc. 3. Yymmsicts knitud LLC ta LLC/R9 no mpo-

MIilaMiHy: MO BEePTUKalIi — KiUIbKICTh XKMBUX KJIITHH,

MPOII. Bifl KOHTPOJIIO; IT0 TOPU3OHTAII — KOHIIEHTpPALIis
npomizaminy, MM

3rinHo 3 onepXaHUMHU AAHUMM TaKa BHUCOKa
yymiuBicth KIiTUH LLC/R9 no TTAT xopentoe
3 iXHbOIO BMCOKOIO UYTJIMBICTIO A0 AeiluTy
MOXMBHUX CYOCTpATiB, SIKWI CIIPUUMHSIBCS Yepes
JIOBFOCTPOKOBE KYJbTUBYBaHHSI 0€3 3aMiHU TIO-
>XuBHOro cepenosuila («unfed culture»). ITopis-
HSUTBHUI aHali3 KiHeTMKUA POCTy 000X BapiaH-
TiB JOCHIIKYBaHUX KJIITUH BUSIBUB, 1O iCTOTHI
BIIMIHHOCTI y IXHili BMIKMBAHOCTI Ta IIpoJride-
patii dikcyBanucs auile 3a yMOB AeiluTy 1mo-
JKMBHUX PEUYOBMH, 30KpeMa TIJIIOKO3U, B cepe-
poBulli iHkyOamii. ¥ Bunaaky LLC/R9 nagiH-
Hs piBHSI IVIIOKO3M 1O HYyJsI, sIKe 30irajioch 3
MaKCHUMAaJbHOIO KiJIbKiCTIO KMBUX KJIITUH, MPU3-
BOJMJIO JO CTPIMKOIO 3pOCTaHHS KiJbKOCTi 3a-
TUOJIMX KJIITUH, 1110 CBiIYMIIO TTPO 3HAUYHO OibIIY
nopiBHgHO 3 LLC 3amexHicTs mposidepanii ta
BUXKMBAHOCTI LIUX KJIITUH Bifl TJIIOKO3U.

B Toli ke yac npu MOBHOMY BUCHAaXKEHHi ce-
pefaoBUlIlla Ha MOXKWBHI PEYOBUHU Y IMi3HiI CTPO-
KM iHKyOyBaHHS KJIiTUH B «unfed culture» Kinb-
KicTh XMBUX KJIiTUH y Bunaaky LLC/R9 Oyna
BTpuui (p < 0,05) Buworo, Hix y Bunanky LLC.
Buiia Buxkusanicte kJIiTuH LLC/R9 mopiBHs-
Ho 3 kimituHamMu LLC y mi3Hi CTpOKM iHKY-
Oawmii B «unfed culture» BKa3ye Ha BUIIY 31aT-
Hicte kiaitTuH LLC/R9 amantyBatucst mo aedi-
LIMTY TOXXUBHUX peyoBUH. BimoMo, 1110 ogHUM 3
MeXaHi3MiB BMXXWBAHHSI TYXJMHHMUX KJITUH Yy
HECMPUSATIMBUX YMOBAX, B TOMY UMCJIi P TOJIO-
IyBaHHI, € ayTodaris, sika 3a0e3reuye HeoOXiTHMIA
JUUIS1 BUDXKMBAHHSI BHYTPIIIHBOKJIITUHHUI PiBEHb
aMiHOKMCJIOT Ta iHIIMX MOXMBHUX 1 €HEPreTUYHUX
cyOcTpaTiB 3a paXyHOK JIi30COMaJIbHOI Aierpaaailii
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BHYTPIlLIHBOKJIITUHHUX KOMIOHEHTIB, BKJOYa-
oun opraHenu ta Oinikm [18—21]. EnekrpoHHO-
MiKPOCKOTIIYHUM JTOCJiKEHHSIM BCTaHOBJIEHO
3HaYHE 3POCTAaHHSI KiIbKOCTI ayrodarocoM Ta
aytodarosizocom y kiitnHax LLC/R9 nopiBHsIHO
3 kiituHamu LLC B mpoiieci 3MeHIIEHHS To-
JKMBHHUX PEYOBMH Yy CepeoBUILL iHKyOallii.

Bucoka 3anexuicts BukuBaHHs Kiitnd LLC/
R9 npu gediunTi MoXMBHUX PEYOBUH Bill ayTo-
(harii migTBepAXKyBajgacs TaKoX 3HAYHO BUIIOIO
nopiBHSHO 3 KinitnHamy LLC uyTmBicTiO 10 TTpo-
miyaMiHy (KW, $IK BiZOMO, € iHTIOITOpOM-
BHYTPILIHBOJII30COMAJILHOTO TpoTeonizy [17]) v
pasi iXHbO1 iHKyOallii B po3unHi XeHKca. 3TiTHO
3 gaHuMU [19], BUXUBAHICTb €yKapiOTUUHUX
KJIITUH Mpu iHKyOallil B 30iAHEHUX 3a aMiHO-
KMCJIOTaMU CEPENoBHIlAX 3HAYHOK Mipolo 3a-
JIEXKWTh BiIl 30ATHOCTI KJIITUH aKTUBYBATU ayTO-
¢arito a1 miaTPMMaHHS HEOOXiZHOTO UIST BU-
xuBaHHSA piBHI AT® Ta amiHokucioT. IHTIOY-
BaHHs ayTtodarii (30Kpema MpormijlaMiHOM) 3a
TaKMX YMOB TIOBUHHO TIPU3BOAMTU JO 3HU-
JKEHHSI IXHBOI BMIKMBAHOCTI. 3a CTyIIeHEM Ta-
KOro 3HWXXEHHSI MOXHa OLIIHUTU poJib ayToda-
rii B aganTauil KJITUH 10 Ae(IIUTY MOXNUBHUX
cyocrpariB. Otkxe 3matHicTh KmitmH LLC/R9
aKTUBYBaTU MakpoayTtodarito 3a YMOB MOBHO-
ro BUCHaXXEHHSI cepe/loBullla iHKyOallil 3a0be3re-
yyBajia, TMpPUHANMHI, iXHE TUMYACOBE BWKU-
BaHHs B 1IMX yMoBax. OnHaK He3BaXKaruu Ha Te,
mo ayrodarisi € OgHUM 3 MeXaHi3MiB BMKMBaH-
H$I KJTITUH B yMOBaXx roJIoJyBaHHS, TUM HE MEHIIIe,
KOJIM CTPEC CTa€ HAATO ApaMaTUUYHUM, ayTodaris
MOX€ CTaTM OJHMUM i3 LLISIXiB iXHbOI 3arubesni
[22]. BpaxoBywouu MoaBiliHy poJib ayTodarii y
BIDKMBAHHI/3arn0e i MyXJIMHHUX KIIITWH, 3 OIHO-
ro OOKy, Ta BUCOKY 3aJI€3KHICTh BUKMBAHHS KJTi-
mH LLC/R9 Bin piBHS MOXWBHUX PEUYOBUH Yy
cepemoBUIli iHKyOalii, 3 iHIIOro OOKY, aKTHBa-
ito ayrodarii B LUX KJITUHAaX MOXHa PO3IJIsi-
JaTv i 9K IHAMKATOpP IXHBOI 3JaTHOCTI OO 3aru-
Oeni nuisixoM ayrodo0Oii. B Oyabp-sikomy Bumai-
Ky, MpuiiMaluu [0 yBard BMCOKY YYTJIMBICThb
LLC/R9 pmo mii iHTiGiTOpiB aHTiOTeHE3y, BU-
CcOKa aKTMBHIiCTh ayrodarii B kmitmHax LLC/
R9 y BigmoBigk Ha MeTaOOIYHMIL CTpeC, CIIPUYIN-
HEHUI, 30KpemMa, iXHiM JTOBrOCTPOKOBUM KYJIb-
TUBYBaHHSIM 0€3 3aMiHM CEpPeHOBMIIA, MOXKE
pO3IJIIaTUCh SIK MOTEHLIIMHUN MapKep 4yTjiu-
BOCTi 371051KicHOI nmyxiauHu a0 TTAT.
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D.L. Kolesnik, O.N. Pyaskovskaya,
N.A. Tregubova, G.1. Solyanik

LEWIS LUNG CARCINOMA VARIANT
WITH HIGH SENSITIVITY TO ANTITUMOR
ANTIANGIOGENIC THERAPY REVEALS
A HIGH CAPACITY TO AUTOPHAGY

Comparative investigation of two variants of Lewis
lung carcinoma cells (LLC and LLC/R9) growing under
nutrient deficiency caused by long-term incubation with-
out growth medium replacement was performed. It was
established that LLC/R9 cells which in contrast to LLC
cells had a high sensitivity to antitumor antiangiogenic
therapy (AAT) revealed a high dependence of their sur-
vival from glucose level in growth medium as well as high
capacity to autophagy under nutrient deficiency. Perhaps
high autophagy activity in tumor cells may be considered
as a marker of tumor AAT sensitivity.

N.JI. Kosecnux, O.H. [Tackosckas,
H.A. Tpeeybosa, I'H. Coaanux

BAPUAHT KAPLIMHOMGBI JIETKOTO JIBIOUC,
YYBCTBUTEJBHBIN K JEMCTBUIO
I[MPOTUBOOITYXOJIEBO
AHTUAHTUOTEHHOWM TEPAITUM,
TMPOSBISET BBICOKYIO CITOCOBHOCTbD
K AYTODATUN

[TpoBeseHO cpaBHUTENIbHOE MCCIEI0BAHUE OCOOEH-
HOCTEel pocTa NIBYX BapUaHTOB KJIETOK KaplMHOMbI
gerkoro Jltouc (LLC u LLC/R9) B ycnoBusix ne-
(urMTa MUTaTENBbHBIX CYOCTPATOB, BBHI3BAHHOIO OJITO-
CPOYHOI MHKyOaIueil 6e3 3aMeHbl MUTATeJIbHOM Ccpe-
npl. YcraHosieHo, uto BapuaHT LLC/R9, xapakTepusy-
fowmiicst B ominure ot LLC BbICOKOI UYBCTBUTENb-
HOCTBIO K ACHCTBUIO TPOTUBOOMYXOJEBON aHTUAHTHO-
reHHoil Tepanuu (ITAT), mpogeMoOHCTPUPOBaA BBICO-
KYIO 3aBUCUMOCTb BBIXKMBAEMOCTU KJIETOK OT YPOBHSI
[JIIOKO3bl B Cpele MHKyOaLMu, a Takxke CIoco0-
HOCTb aKTMBMPOBaTh ayTodaruio mpu aeduiure mu-
TaTeJbHbIX CyOCTpPaTOB. DTO yKasblBaeT Ha TO, 4TO
YyBCTBUTEIBHOCTD OIyXouu K neiictBuio ITAT moxeT
OBbITH ACCOLIMMPOBAHA CO CIMIOCOOHOCTHIO OMYXOJIEBBIX
KJIETOK MHAYLIMPOBATh ayTodaruio rnpu aeduiure nura-
TeJbHBIX CYOCTPATOB.
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