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BIOJIOIrIYHA Al EPUTPONOCETUHY
Y PIBHUX KOHYEHTPALIAX HA KYJIbTYPY KNITUH

XepcoHCbKNUW AepXaBHUM YHiBepcuTeT

Y cTatTi onMcaHo GionorivHy At Pi3HUX KOHLIEHT-
pauii epuTponoeTnHy Ha TpUBariCTb OKPeEMUX CTafin
PO3BUTKY KynbTypy KMiTUH. Ha OCHOBI oTpuMaHux no-
Ka3HUKiB nobyayBanu KpWBY POCTY KynbTypu KIiTWH
eHgoTeniocapkomMu npu iHkybauii 3 epuTponoeTUHOM y
Pi3HUX KOHLeHTpaUisx. 3'acysanu, L0 epuTpONnoeTuH
y BCiX KOHUEHTpAaLisiX CrpusB WBUALWIN aganTauii Kni-
TWH A0 HOBOrO CcepefoBuLLa, NPOTe He CTUMYITIOBAaB X
noain.

KnroyoBa cnoBa: kynbTypa KniTMH, eputponoe-
TWH, KpMBa POCTY.

3B’A30K po6OTM 3 HAyKOBMMM MNporpamamm,
nnaHamu, Temamu. Po6oTa BMKOHaHa B pamkax Hay-
KoBO-gocnigHoi temu kadegpw OGionorii noguHM Ta
iMyHonorii XepCOHCbKOrO AepXaBHOrO YHIiBEpCUTETY
«[lia reTepoumnKniYHNX CMOMyK Ha CUCTEMY iIMYHITETY
Ta MOpAONOorilo BHYTPILWHIX opraHiB nabopaTopHux
muLen», Ne gepx. peectpadii 0111U007783.

BcTyn. KynbTvByBaHHA KMiTMH B yMOBaXx in Vitro 3
KO>XHUM POKOM BCe binblLle 3aCTOCOBYETLCS Y HaMpi3-
HOMaHITHILLMX rany3six 6ionorii, cinbcbkoro rocnogap-
CTBa Ta MeauMuMHW. B oCTaHHi poku KynbTUBYBaHHS
KMiTWH in vitro Habyno WMPOKOro NOLUMPEHHS Y WBWUA-
KO MpOrpecyro4mx npuknagHnx ranyssax 6iotexHonorii.
KynbTypy TBapWHHWUX TKaHWH 3aCTOCOBYIOTb AN BU-
BYEHHSI MEXaHi3MiB riCTOreHe3y, MKTKAHUHHMWX | MiXKK-
NITUHHWNX KOHTaKTIB, MeTaboniTyHNX npouecis. Takox
uen MeTon BWKOPUCTOBYIOTb NPW BUPILLEHHI Takux
3aranbHO GionoriyHmx npobnem, sk 3'aCyBaHHA Mexa-
Hi3miB AndepeHuiioBaHHA | nponidepadii pisHux BuaiB
KNiTUH [1].

HanbinbL BaXKnMBOKO XapakTepUCTUKOI KyNnbTypu
€ ii picT, a caMe [OCnNiIKeHHs KiNbKOCTi KMiTMH Ha
Pi3HUX CcTagisx icHyBaHHA KynbTypu. BignosigHo pos-
pobnsATECA HOBI Ta YOOCKOHANIOKTHLCS BXE BiAOMi
MeTOAM OOCNIMKEeHHA napameTpiB PoCTy KNiTuH [2].
TakoXx akTyanbHUM € JOCHiAXEHHs1 BNMBY 6ionoriyHo
aKTMBHUX PEYOBWH, 30KpEMa epUTPONOETUHyY, Ha poc-
TOBi MapameTpu KynbTypwu KIiTWH, WO A03BONSAE BU-
3HayaTh BionoriyHy A0 LUMX PEeYOBUH B 3aneXHOCTI
Bif, X KOHUEHTpaLii, Ta OUiHNTK NPOLIeCU XUTTeOIAMNb-
HOCTI, AKi BinOyBatoTbCa y KniTuHax [3].
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EputponoetnH — ue ropmMoH, Skui, 3a OaHuMmn
psSAy AOChiAXeHb, Mae NNenoTPonHUA BNNuB Ha disi-
OMNOriYHi cUCTEMU opraHiamy nwaunHW. NokasaHo, Lo
peuenTopu A0 epUTPOMOETMHY € He Nue Ha MeM-
BpaHax KniTMH YepBOHOTO KICTKOBOrO MO3KY, iX TaKoX
BUSAIBMEHO B KNITUHaX eHAoTenio, rMageHbKux i ckene-
THUX M'a3iB, Miokapgai [5].

MeTta gaHoro pocnigKeHHA — BUSIBUTU 3anex-
HICTb TPMBAaNOCTi OKpEMUX CTafi pPO3BUTKY KynbTypu
KNITUH eHAaoTeniocapkoMyM MULWI  Bif KOHLUEHTpauii
€epUTPONOEeTUHY.

06’ekT i MeToan gocnigxeHHA. KynbTypy KniTuH
eHgoTenicapkoMm MULLI OTPUMYBAnM LUMASXOM eKcnna-
HTaLii OKPEMMX YaCTWH NyXIUHW Ta CTaHAapTHUX Mpo-
ueayp KynbTuByBaHHA. [na 3'scyBaHHA BNAMBY epuUT-
pOMOEeTMHY Ha KIHETUKY MmapameTpiB POCTy KynbTypu
KniTnH 6yno cdopMoBaHO YOTUPW OOCAIMKYBaHi rpy-
nu: nepLua iHKkybyBanacs 3 epuTponoeT1HOM Y KOHLe-
HTpauii 13 ME/mn, gpyra 6,5 ME/mn, Tpeta —
0,13 ME/mn i yeTBepTa — KOHTpOnbHa rpyna. IHkyba-
Ui TpmBana npotsarom 32 gHie. MNepiognyHo pobuecs
nigpaxyHoK KinbKOCTi kniTuH y kamepi Mopsdesa. Ha
OCHOBi OTpPMMaHKX AaHux BydyBanacs Kpusa pocTty 3
noganbLUMM aHani3om ii OKpeMuX naHok [4].

PesynbTtatn pgocnigkeHb Ta iX OGroBOpPEHHSA.
AHanizytoum KiHeTUKy napameTpiB pOCTy KynbTypu
KNITUH yCiX YOTUPbOX AOCHISKYBAHUX rPyn M1 BUSBUI-
W, WO pIiCT KyNbTypu KNITUH XapakTepn3yBaBCs HasiB-
HICTIO YOTUPLOX (has: nar-casm, pasm ekCnoTeHLinHO-
ro pocty, ctauioHapHoi a3u Ta gerpagadii KynbTypu
(puc.).

TpuBanicTb nar-casu npu iHkyGauii 3 epuTponoe-
TMHOM Yy KoHueHTpauii 13 ME/mn 6yna 8 fib, npnyomy
Ha 4 poby cnocTepiranocst 3MeHLIEHHS KiNbKOCTi Ki-
TuH. EkcnoHeHuiiHa cpasa Tpueana npotarom 12 gi6,
KOHLIEHTpaUis KMiTUH 36inbluunaca Tpoxum bGinbLue, Hix
y 100 pasiB. MNMo4ymHatoum 3 21-i gobu KinbKiCTb KNITUH
noymHae ameHwysatucs. CtauioHapHa dasa He BUsB-
NSeTbCs, a KynbTypa Bigpa3dy nepexoauTb y asy
aerpagauii.

Mig yac iHkyGauii kynbTypu KniTMH 3 eputponoe-
TMHOM Yy KOHUeHTpauji 6,5 ME/mn nar-cpasa TpuBana
TakoXx 8 p[ib, npote He cnocTepiranocs nagiHHS
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Puc. Kpyea pocTy KynbTypu KniTUH eHgoTeniocapkomu npw iHkyGauii
3 epUTPONOETMHOM Y Pi3HUX KOHLEHTpaLisiX

KOHUEHTpaUii KniTMH npoTtaromM uiei gasn. EkcnoHen-
UinHa dasa TpuBana Takox 8 Aib, KOHUeHTpauisa Kni-
TWH 36inbwunaca y 70 pasie. 3 17-i no 24-1y poby
TpuBae crauioHapHa asa pocTy KynbTypu, NOYMHa0-
umn 3 25-1 pobu KynbTypa KNiTMH BXOoauUTb y hasy ae-
rpagakdlii.

KynbTypa kniTuH, Wwo iHkyGyBanacs 3 eputponoe-
TMHOM Y KOHueHTpauii 0,13 ME/mn, mana Taki TpuBa-
nocti a3 pocty: nar-pasa TpmBana npuGNU3HO
8 nib, ekcrnoTeHujiiHa dasa Tpusana 20 i, npuyomy
KOHLEHTpauis KMiTMH 36inblimnnaca  npakTUYHO Y
250 pasiB NOpiBHSAHO 3 MNOCIBHOK KOHLIEHTpaLieto, cTa-
LioHapHa ¢asa He BMpaXkeHa, novmHaroum 3 29 nobu
BiAOyBaeTbCa Aerpagauis KynbTypu KMiTWH.

Jlar-pasa KOHTPOMbHOT KynbTypW KNiTUH TpuBana
maiixe 20 gi6, npu ubomy nepui 8 ai6 3pocTaHHsA Ki-
TNIBKOCTI KMiTUH Oyno Mamke He NomiTHUM, a 3 9-i gobun
IHTEHCMBHICTb POCTY KynbTypwu 30inbwmnacs. MNMovmHa-
toun 3 21 [obu cnoctepiraeTbcs hasa eKCrioHeHLUin-
HOro pocTy, Lo TpmuBae NpnbnunsHo 8 Aib, KoHUEHTpa-
Ui KNiTUH  36inblIyeTbCsl Tpoxu  Binblue, HiK Y
250 paasi. MounHatoun 3 28 0o6KW KyNbTUBYBaHHSA CMO-
cTepiraeTbCcs gerpagauisi KynbTypu knituH. CTauioHa-
pHa da3a He BMpaxeHa.

BigcyTHicTb cTauioHapHoi ¢a3u nig 4vac iHkyOy-
BaHHsI 3 epUTPONOETMHOM Y KoHUeHTpauii 13 ME/mn,
0,13 ME/ mn Ta KOHTPONbLHIW rpyni MoXe NOsiCHIOBaTH-
CA CyTTEBUM 36iMbLUEHHAM KiMbKOCTI KMiTUH Y eKCrno-
HeHUinHIn dasi (y Ginbwe, Hix 100, 200 Ta 250 pasis
BiQNOBIAHO) Ta BUCHAaXXEHHSIM MOXMBHOIO cepenoBu-
wa. Y rpyni KnituH, Wo KynbTUByBanucs 3 eputponoe-
TMHOM Y KOHUeHTpauii 6,5 ME/Mn 30inblUeHHs KinbKo-
CTi KINTUH Y €KCMOHEHLiMHIN dasi byno He Takum iHTe-
HcuBHUM (y 70 pasiB), Le He NMpu3Beno Ao LWBMAKOro
BMCHa)XEHHSI MOXMBHOrO cepefosumlia Ta 0bymMoBMNO
HasBHICTb CTaLiOHapHOI dasu.
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Mu 3'acyBanu, O epuTPOnoeTuH sk BionoriyHo
aKkTMBHa peyvoBMHA MA€E He OOHaKOBY Ait0 Ha KynbTypy
KNiTUH Y Pi3HNX KOHLEHTpaLisX. Tak y BUCOKi KOHLEH-
Tpauii (13 ME/mn) BiH mMaB MOMIpHY MNpUrHivyBanbHy
[il0 Ha picT KynbTypu KniTMH. Xo4a BiH CTUMYIOBaB
WBMALWNIA nepexig KynbTypu KNiTMH 3 nar-asmn y da-
3y €KCMOHEHLIHOro pOCTY MOPIBHAHO 3 KOHTPOMBHOM
rpyrnot, MnpoTe MakCcMMaribHa KOHLIEHTpauis KIiTuH
Tak i He gocAarna piBHA KOHTPOSbHOI rpynu. Y cepea-
HiM KOHueHTpauii (6,5 ME/mn) eputponoeTnH mas
BMpaxeHy NpurHivysaneHy gito. TpuBanicte nar-casm
Oyna MeHLUO, HiX Yy KOHTPOIbHIN, NpoTe TpUBanicTb
hasn eKCrnoHeHUiNHOro pocty Byna Takow X, aK iy
KOHTPOMbHiV rpyni. MakcumanbHa KOHUEeHTpauia Ki-
TWH Byna y 3,8 pasiB MEHLUO 3a KOHTPOSbHY. Y HU3b-
Kinn KoHUeHTpauii (0,13 ME\Mn) eputponoeTvH npakTu-
YHO He BMSBMAB NpPWrHidyBanbHOi fAii. BiH cnpusas
LUBUALLOMY Mepexony KynbTypwu KNiTUH Y EKCNOHEeH-
LiHMM pIiCT, MOPIBHAHO 3 KOHTPONbLHOK TPynol, a
MaKcMMarbHa KOHLEHTpauis KniTMH mawvxe gocdrna
TaKoro piBHSA, 9K i Y KOHTPOMbHIN rpyni.

OTxe, epuTPONOETUH Y BCIX KOHLEHTpaUiax cnpu-
SB LWBUALWIN aganTauii KniTuH 4o HOBOro cepefoBuLLa
(3mMeHwWweHHsa TpuBanocTi nar-gasu), NpoTe He CTUMY-
noBaB nofin KMitnH (36iNbLUeHHsT KOHUEHTpauii Kni-
TWH), @ Y CepeaHin Ta BUCOKIA KOHLEHTpaLii NpurHivy-
BaB MOro, NpM4oMy Mia yac iHKybyBaHHs 3 epuTponoe-
TMHOM Y CepefHiX KOHLUeHTpauisx npurHiyyBanbHa gis
Ha moAin KnituH 6yna GinbL BMpaXXeHo, MOPIBHSHO 3
iHLUIMMW KOHLEeHTpaLigmu.

BucHoBku.

1. 1/3'scoBaHo, WO Yy BWCOKIN KOHUEHTpauii
(13 ME/mn) epuTponoeTnH MaB NOMIpHY MPUrHivy-
BanbHY Ail0 Ha PICT KyNbTypW KMiTUH.

2. BusaBneHo, Wo y cepeaHin KoHueHTpadii (6,5 ME/mn)
€pUTPONOETUH MaB BUPaXEHY MPUrHivyBarnbHy Aito.
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3. BcraHoBneHO, WO Yy HU3bKIA  KOHUeEHTpauii MepcnekTnBn nopganblMX [OCHiAKeHb. Y MNo-
(0,13 ME\Mn) epuTpOMOETMH MPaKTUYHO He BUSAB-  AanblIOMYy NMAaHYeTbCs OLiHUTK BionorivHy Ao epuT-
A8 NpUrHidysansHo! All. POMNOETUHY Ha KynbTypy KNiTWUH Y iHLWMX KOHLEHTpaUin

4. 3'sicoBaHo, L0 EPUTPOMNOETUH Y BCiX KOHLEHTpaLisX
crnpusaB WBMALWIN aganTauii KniTMH 40 HOBOro cepe-
AoBuLwa (3MeHLWeHHs TpuBanocTi nar-casn), npote
He CTUMYmOBaB NoAin KNiTuH (36inbLWeHHS KOHLUEH-
Tpauii KniTuH).

Ta NPOBECTWN OLHKY XWUTTE3AATHOCTI KMNiTUH MPWY iHKY-
Oauii 3 UMMM KOHUEHTpaUisiMU.
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BUONOIMMYECKOE OEUCTBUE SPUTPOMO3TUHA

B PA3JIMYHbIX KOHUEHTPALIUAX HA KYINbTYPE KINETOK

MakcumeHko A. C., LLikyponam A. B., lactok O. M.

Pe3stome. B ctatbe onucaHo 6ruonornyeckoe 4encTBme pasnuyHbIX KOHLEHTpauui 3puTpornosTMHa Ha npo-
OOMKUTENBbHOCTb OTAENbHbIX CTagui pasBUTUS KynbTypbl KNeTok. Ha ocHoBe nonyyeHHbIX nokasartenen noby-
[0Banu KpMBYHK pOCTa KymnbTypbl KNETOK eHO0TENMOCapKOMbl MPU MHKYBaLMmM ¢ 3pUTPONO3ITUHOM B PasfNYHbIX
KOHUeHTpaumsax. BbiacHUAW, 4TO 3pUTPONOITUH BO BCEX KOHLIEHTpauusx cnocobctesoBan GbicTpon agantauum
KNeTOK K HOBOWN cpefe, 04HaKo He CTUMYNMpOBarn Ux pasgernexHuve.

KnioueBble cnoBa: KynbTypa KNeToK, 3puTPOMNoaTUH, Kpueasi pocTa.
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Biological Effect of Erytropoetine in Different Concentrations on the Cell Culture

Maksymenko O., Shkuropat A., Hasiuk O.

Abstract. Nowadays cells cultivation in vitro becomes more and more widespread in various fields of biol-
ogy, agriculture and medicine. The most essential characteristic of culture is growth, namely the study of the
number of cells on the different life’s stages. Accordingly, a lot of new methods of cell's growth parameters re-
search tend to continually develop and improve. In addition, the study of the biologically active substances influ-
ence, such as erythropoietin, on the growth parameters of the cell culture is quite popular today. It allows to de-
termine the biological effect of these substances, depending on their concentration, and to assess the life proc-
esses that occur in cells.

Erythropoietin is a hormone, which, according to several researches, has a pleiotropic effect on physiologi-
cal systems of the human body. It is shown that the erythropoietin receptors were also detected in endothelial
cells, smooth and skeletal muscle, the myocardium.

The purpose of the study was to determine the dependence of the individual stages duration on the devel-
opment of cell culture endothelioma of the mouse from erythropoietin concentration.

The cell culture of the mouse endothelium was obtained by explants separate parts of the tumor and stan-
dard cultivation procedures. To determine the effect of erythropoietin on the kinetics parameters of culture cells
growth was formed four research groups: the first was incubated with erythropoietin at a concentration of
13 1U/ml, the second was 6.5 IU/ml, a third was 0.13 IU/ml and the fourth was a control group. The incubation
lasted 32 days. Periodically Goryaeva's camera was counting the number of cells in culture. On the basis of the
obtained data the growth curve with subsequent analysis of its separate parts was observed.

During the research procedures it was found out that the growth of culture cells was characterized by four
phases: the lag phase, phase of exponential growth, stationary phase, and the degradation of culture.

It was also found out that erythropoietin as a biologically active substance has not the same effect on the
cell culture in varying concentrations. If the concentration is high (13 1U/ml), it has a moderate dampening effect
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on the growth of culture cells. Although it stimulated a rapid transfer of culture cells from the lag phase to the
exponential phase compared to the control group, however, the maximum cell concentration has never reached
the level of the control group. At an average concentration of (6,5 IU/ml) erythropoietin had a pronounced damp-
ening effect. The duration of the lag phase was less than in the control group, but the duration of the exponential
growth phase was the same as in the control group. The maximum concentration of cells was 3.8 times less
than the control. At low concentrations (0,13 IU\ml) erythropoietin almost had not inhibitory action. It contributed
to a more rapid transition of the cell cultures in exponential growth, compared to the control group, and the maxi-
mum concentration of cells reached almost the same level as in the control group.

To sum up, in the all concentrations erythropoietin contributed to a more rapid cells’ adaptation to new envi-
ronment (reducing the duration of lag phase), but did not stimulate cell division (increase in cell concentration),
medium and high concentrations suppress it. It should be also noted that during incubation with erythropoietin in
average concentrations of inhibition effect on cell division was more pronounced, compared to other concentra-
tions.

Keywords: cell culture, erythropoietin, growth curve.
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PekomerdosaHa 0o OpyKy Ha 3acidaHHi pedakuiliHoi koneaii nicrs peyeH3ysaHHs
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