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glycol (PEG), as well as after removing of cryoprotective agents out of freeze-thawed samples and transferring them
to the physiological conditions in vitro. The PS externalization on the outer surface was assessed using annexin
V-FITC by the flow cytometry. Freezing with glycerol that penetrates through the plasma membrane led to the ap-
pearance of cell population with externalized PS, which was destroyed during the cryoprotectant removal out of the
thawed samples. Transfer of the glycerol-free erythrocytes to the physiological conditions in vitro was characterized
by the preserved PS asymmetric distribution in the membrane and the cell stability. Freezing of erythrocytes in the
PEG presence, which does not penetrate through the plasma membrane, caused more pronounced disturbances of
PS asymmetry in erythrocytes in a comparison with glycerol, despite a low level of hemolysis after freeze-thawing.
PEG removal is not a mandatory procedure, since it does not penetrate through the membrane, and in the case of
transfusion, its concentration could be reduced by gradual dilution in bloodstream. However, to determine the abil-
ity of erythrocytes cryopreserved with PEG to control the PS asymmetry distribution in membranes under the physi-
ological conditions, the cryoprotectant was removed and the washed cells were transferred into Ringer’s solution.
The incubation of PEG-free erythrocytes under the physiological conditions in vitro was characterized by an increase
in the amount of erythrocytes with the externalized PS and a rise of hemolysis with the course of time that indicated
the instability of structural and functional parameters of the erythrocytes. Disturbances in cell membranes during
freezing with PEG can resulted from an increase in Ca?* concentration inside the cells, since previously a reduction
in Ca?*-ATPase activity and an increase in Ca* influx at the presence of this compound have been shown, unlike
glycerol, whose effect on the intracellular Ca?* regulation was not as substantial as in the PEG presence. Increasing
in Ca** concentration inside the cells stimulates the scramblase activity and the flipase inhibition that leads to the
PS externalization in erythrocyte membranes. The instability of the cells frozen with PEG under the physiological
conditions in vitro may be related to impaired protein-lipid interactions in the membrane-cytoskeleton complex due
to the disturbances in the PS asymmetry distribution. Prevention of the lipid asymmetry distortion in erythrocyte
membranes can be used to improve the outcomes of erythrocyte cryopreservation with the use of cryoprotective
medium based on non-penetrating substances. Given the most likely mechanism of the development of disorders
in membrane structure the inclusion of Ca? blockers in the PEG-based cryoprotective medium can help to preserve
the PS asymmetry in erythrocyte membrane and increase the cell stability.
Key words: erythrocyte, membrane, lipid asymmetry, cryopreservation, glycerol, PEG.
PeyeH3zeHm — npogh. MiweHko . B.
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XAPAKTEPUCTUKWN HATUBHOW U KPMOKOHCEPBMPOBAHHOW KY/NIbTYP KNETOK

,CI,EPMAﬂbHOﬁ NANMUINbI BUBPUCC HOBOPOXAEHHbLIX KPOJIMKOB
MHcTUTYT Nnpobnem Kpnobuonorum n KpuomeguumHol HAH YKpauHbli (r. Xapbkos)
ksuhanew7@gmail.com

CBA3b Ny6/MKauMmM C NNAHOBbIMM HAy4yHO-UCCNe-
AoBaTtenbckMumu pabotamu. Pabota BbiNnosHANACL B
paMKax BEAOMCTBEHHOW TeMbl OTAeNa KPUOIHOOKPU-
HonorMn MHCTUTYTa nNpobaem Kpuobuosnormm u Kpuo-
megmumHbl (MMKuK) HAH YKkpaunHbl « CTPYKTYPHO-OYHK-
LioHaNbHi BNAaCTUBOCTI Ta npoJiibepaTMBHMIA NOTEHLian
€HAOKPUHHUX TKAaHWUH MPU KyNbTUBYBAHHI, KPiOKOHCEp-
BYBaHHi Ta TpaHcnaaHTauii» (wndp 2.2.6.64, No rocy-
[apcTBeHHOM permcTpaumm —0111U001196).

BcrynneHue. BonocsHoi $oONAMKyn npeacrasaset
coboi cnoXKHOe AMHAMMYHO MeHAlueeca obpasoBa-
Hue, chOPMMPOBAHHOE KNETKAMM PasHbIX 3apogbllle-
BbIX c/10eB. Ocobblli MHTEepeC NpeAcTaBAAET Ny KNETOK
nepmanbHoit nmanuanbl (4MN), ABAAlOWMXCA NPOU3BO-
OHbIMW HepBHOro rpebHs, obecneunsaoWwmnx PocT BO-
/loca B TeYEHMeE KMU3HU. Bubpuccobl asnatotca Hanbonee
paHHUM TUNOM BONOC, KOTOPbIE 3aKNablBalOTCA B OH-
TOoreHese, OHM MMeIT pAf 0cobeHHOCTeW, Bbli3blBato-
LWMX 0cobbl MHTEpPEC — CBA3b C MexaHopeLenTopamm
W YYBCTBUTE/IbHBIMW HEMPOHAMM, MOCTOSHHbIV penapa-
TUBHbIN POCT B TeueHwue Ku3Hu. [N obecneumsaet dpop-
MWPOBaHKWe BCeX TUMOB K/IETOK, B cocTaBe BO — obnasa-
eT WUpOoKMm anddepeHUMpPOBOYHbIM NOTEHLMANOM. B
psae uccnegoBaHuii [1,2] o6HapyKeHo, YTo Npu nome-
LLEeHMM B ycnoBmsa in vitro knetku [ coxpaHAT CBOM

anobdepeHUMPOBOYHbIV NOTEHLMAN, U B ONPeaeNeHHbIX
ycnoBuax GoOpMUPYHOT TPEXMEPHbIE CTPYKTYPbl — My/lb-
TUKNeTouHble chepomngbl (MC), obecrneumBas, TakuUm
06pa3som MMKPOOKpPYKeHMe, NPUBANKEHHOe K ecTe-
CTBEHHOW cpege. M3yyeHne CBOMCTB MYJbTUKAETOYHbIX
coepongos (MC) No3BOAUT Nydlle MOHATb Fymopasib-
Hble M MPOCTPAHCTBEHHbIE B3aMMOAENCTBUA, KOTOPble
MHULMUPYIOT CreuManmsaumio Knetok. Kpome Toro,
NAPUNOTEHTHbIE KNeTKM M3 AN moryT npeacraBaatb
WCTOYHUK KNETOK, NPUTOAHbIX A7 3aMeCTUTENbHON Te-
panuu, NOCKO/bKY UX NoayYeHMe ABAAETCA OTHOCUTE b-
HO Ma/IOMHBa3MBHbIM, a NPOIMdEPATUBHbIN NOTEHLMAN
BbICOK, YTO JaeT BO3MOMKHOCTb B KOPOTKUI CPOK Ha-
Kan/imnBaTb 3Ha4MTe/IbHOE KOAM4YecTBO buomatepuana.
MOCKONbKY KPWOKOHCEPBUPOBaAHUE ABAAETCA €AMH-
CTBEHHbIM CMOCOBOM [0/ITOCPOYHOrO XpaHeHua 6uo-
maTepuana, HeobxoAMMO NOHMMaHME TOro, HAaCKObKO
BO3A4elCTBME AKTOPOB KPUOKOHCEPBUPOBAHUA BAUA-
IOT Ha POCTOBbIE XapaKTEPUCTUKM JAAaHHOTO TUMA KNETOK.

Uenbto pabotbl 6bin0 UcCCnefoBaHWE BAUAHUA
KPUOKOHCEepBMPOBaHMA Ha MopdodyHKLMOHANbHbIE
CBOWCTBA M POCTOBOM MOTEHLUMAN KyabTypbl KaeTok Al
BMOPUCC KPOSIMKOB B HATUBHOM U KPUOKOHCEPBUPOBAH-
HOW Ky/NIbTypax v Npu pas/inyHbIX Crocobax KyabTUBMPO-
BaHwMA.
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O6beKT U MmeToAbl UcCNeAoBaHUA. IKCNEPUMEHTbI
Ha »KMBOTHbIX MPOBOANINCE B COOTBETCTBUM € «OBLWM-
MU NPUHUMNAMWN SKCNEPUMEHTOB Ha KUBOTHbIX», OA0-
6peHHbIMM V HauMOoHaNbHbIM KOHTPEeccom no 61MoaTuke
(2013 r.) ¥ cornacoBaHHbIMK C nonoxkeHmamu IV Espo-
nenckon KoHseHumm (ETS N 123, Ctpacbypr, PpaHuums,
1986). MNMonyyeHne KynbTypbl KNETOK MPOBOAMAN MO Me-
Toay [2] B Hawen moandukaumun. na sToro BblAeNANM
BOJIOCAHbIE PONNNKYNbI U3 BUOPUCC HOBOPOMKAEHHbIX
KposiMKoB 060umx nonos. Mpu nomoLwm GUHOKYASPHOTO
MUKpockona AN nsonnposanu n nomew,anun B 6-1yHou-
Hble nnaHweTbl (PAA, ABCTpKMA), NOKPbITbIE KENATUHOM
(feHesnc, YkpawHa). Ona KynbTUBMPOBAHWA WCMONb-
30Banu nuTaTenbHylo cpegy AMEM/F12 (BioWest,
®paHuma) ¢ gobasneHvem 10% deTanbHOW Tenauben
cbiBopoTkn (PTC, BioWest, ®paHums) n 1% pactsopa
AHTUOMOTUK-aHTUMUKOTUK (BioWest, ®PpaHuwms). AN
YAANAAN U3 KyAbTypbl CAYCTA 3 CYTOK, U NPOA0/IKANMU
KYNIbTUBMPOBATb BbiCenMBLUMECA KneTku. Mpu poctu-
YKEHUN KOHONYEHTHOTO MOHOC/IOA KNETKM OTKPEnnaam
OT noBepxHOCTU cmecbio 0,25% pacTBOpa TpUMCMHA
(BioWest, dpaHumnsa) n BepceHa (MaHdkKo, Poccus) B
cooTHoweHun 1:1 n nepecesanun Ha Yawku MNetpun ana
KY/NbTyp KneToK (SPL, fepmaHus). MoceBHan KOHLEHTpa-
uma cocrasnana 4*10* knetok/cm3. 3ameHy NMONOBUHbI
cpeapbl OCYLLECTBAANN KaxKable 3 cyToK. lNepeceB Kynb-
Typbl nponssoanan 1 pas B 5-6 gHell.

[na onpeaeneHuns akTMBHoCTU nponanbepauun (AM)
NpPOM3BOAMIOCH BbIYMUC/IEHNE OTHOLIEHUA KOHLEH-
TpauuKM KNETOK B AeHb y4YeTa K Haya/bHOW (noceBHOM)
KOHUeHTpauun. [na atoro npomssogmnacb 06paboTka
KYNbTYpbl Aucneprupyrowmm pacrsopom (0,05% Ttpun-
c1Ha B BepceHe (MaH3Ko)) c nocneayoLmMm NoacyeTom
4YnCNa KNeToK B Kamepe lopaesa. MNockonbky MC paspy-
LLIQIOTCA AOBOJIbHO CNOXKHO TPAAULMOHHBIM Crlocobom,
npoussogmnacb 06pabotka 0,1 pacTBOPOM TPUMCUHA
B BepceHe, nunetnpoBaHMe M NomelleHUe KNeToK Ha
aaresvBHbIN cybcTpat ana npukpenaeHua. Cnycra 2-3
Yyaca Ky/lbTMBMPOBaAHMA, NPOU3BOAMNACL MOBTOPHAA
dbepMeHTaTMBHAA U MexaHMYecKan aesarperauma Kne-
TOYHbIX KOHIJIOMEpPATOB, MOC/E YEro KNETKU MONyYeH-
HOM CycrneH3Mu NoacYnTbIBaINCL B Kamepe lopaesa. B
Ka*KAOM BapuaHTe MccnefoBaHMA NOACYMUTBLIBAIOCH NO
3 NYHKM 12-NyHOYHOrO NAaHLWeTa.

Onsa n3yyeHns BAUAHUA POCTOBbLIX (AKTOPOB, MPO-
M3BOAMIOCH KY/NbTUBMPOBaAHME MapanfiesbHO Ha ABYX
TMnax cpea Ha ocHose IMEM/F12 — coaepxaluein ®TC
M 6eccbiBOPOTOUYHOM — coaeprKalen GpakTopbl pocTa.
Cnycta 7 cyTok, nocne GOpMMPOBaHUA KyAbTyp, Npo-
M3BOAM/IaCb 3aMeHa cpebl Ha MPOTUBOMONOMXKHYIO, 3TO
[aNno BO3MOXHOCTb MPOCAeAUTb 3aBUCMMOCTb Xapak-
Tepa pocTa KynbTypbl — popmuposaHus MC nam moHo-
€107, B 3aBUCMMOCTM OT TMNA POCTOBOM cpesbl.

KpWKOKOHCEPBMPOBAHNE  KAETOYHOM  CyCcMeH3uu
nocne cybKynbTMBMPOBAHWA NPOWM3BOAMAN B KpPUO3a-
LWATHOM cpeae, copeprawen 90% AMEM n 10%4MCO
B pexkume 1 rpaa/muH a0 -80°C 1 norpysKeHnem B Kuna-
KWW a30T.

MUKPOdOTOCHEMKY OCYLLECTBAAAN C MOMOLLBIO UH-
BepTUMPOBaHHOTrO MMKpockona Leika 2000 (Leika, lep-
MaHus) ¢ Buaeokamepon. MopdomeTpryeckunin aHanms
NPoOBOAM/IM MO MUKPODOTOrpadmam C UCNONb30BAHNEM
nporpammsbl ToupView 3.7 (Kutait) n AxioVision Rel. 4.8
(«CarlZeiss», TepmaHus).

CTaTUCTMYECKUIN aHaNM3 [aHHbIX NPOWU3BOAMACA C
nomouybto MO Exel. CTaTUCTUYECKYO 3HAYMMOCTb OLie-
HWBA/M, PACCYMTLIBAA NAPAMETPUYECKUI KpUTEPUI
CtblogeHTa. OTAMYMA CYUMTANU CTAaTUCTUYECKU 3Hauu-
Mbim npu p < 0,05.

Pe3ynbTaTtbl UccnepoBaHUA U UX 06CyKaeHue. YcTa-
HOBJIEHO, YTO Nnocse nomelleHua akcnnaHTos A1 kpo-
JIVKa B YC/NI0BMA in Vitro NponcxoanT BbiCeNeHUE MENTKUX
¢nbpobnactonofobHbIX Knetok, dopmupyrowmx cyb-
KOH(NYEHTHbI MOHOCN0M. MpK 3TOM NpocnexKmMBaeTcs
oblLee CBOMCTBO NPOreHUTOPHbBIX KNETOK K KONIOHWaNb-
HOMY POCTy — OrpaHM4YeHue pocTa Mocne AOCTUKEHUA
onpefeneHHblX PasmMepoB KOJIOHMEN, POCT 3a4yacTyto
TOPMO3MTCA U Npekpawaetca nocne 10-12 cyTok nocne
BbiceBa. [laccMpoBaHMe ¢ HU3KOW MAIOTHOCTbIO MOCeBa
(4-5 Tbic/cm®), nossonsetr npocneauTb AasbHENL Ui
POCT KOZIOHUAMM, KOTOPblE CIMBAKOTCA C COCEAHUMM Ha
cybcTpaTe cnycTa HECKO/IbKO CYTOK. [ToKa3aHa BO3MOMXK-
HOCTb 6eCcCbIBOPOTOYHOTO KY/NBTUBMPOBAHUA KNETOK
AN. B ycnosuax otcytctemua ®TC, npu MCnosib3oBaHUM
6€eccbiBOPOTOUHbIX POCTOBbIX A406aBOK — B27 nau Hein-
pomakc, npoucxogut popmunposaHue 3D-kynbTyp dno-
Tpytowmx MC. O6HapyKeHo, uyTo popmuposaHne MC
NPOUCXOAUT 33 CHET MUTPALLUN U OB BEANHEHUA KNETOK.
PocTt obecneunBaetca geneHMemM KNETOK BHYTPU KO-
NoHUI. PopmnpoBaHne cHeponaoB MPOUCXOAUT KaK
npv NOMELLEHUM CYCNEH3UN KNETOK B 6eccbiBOPOTOY-
HYIO cpeay, TaK U Npu 3ameHe cpeabl B KOHGNYEeHTHOM
MOHOC/N10e Ha bHeccblBOpOTOYHY0. Bo BTOpOM ciyyae
NPOUCXOANT MUTPaLMA KIEeTOK no cybctpaTy ¢ dopmu-
poBaHMEM KONOHWIA, 3aTEM — OKPYI/IeHMe KNeTOK U OT-
KpenneHue cdepounaos oT cybcTpata. Takum obpasom,
XapaKTep pocTa Ky/nbTypbl MOSIHOCTbIO 3aBMCUT OT MOp-
doreHeTMYeCcKNX GAKTOPOB, NPUCYTCTBYHOLLMX B IMOPU-
OHANbHOM CbIBOPOTKE, 3Ta OCOOEHHOCTb MOMKET ObITb
CBA3aHA C OHTOTEHETUYECKUM MPOUCXOXKAEHNEM Kie-
ToK AMN. CywectByeT MHeHKne, yTo PTC copepKuT dak-
TOpPbl, aHaNIOMMYHbIE TaKOBbIM B 6a3asnbHOM MmembpaHe
3MNUTENUA, KOTOPblE BbI3bIBAOT MOMAPU3ALMIO KETOK,
NPUBOAA K POCTY B BUAE MoHoc0A [3]. YaaneHue atmx
¢dakTopoB BegeT K OPMUPOBAHUIO KOHAEHCATOB, aHa-
nornyHbim AN B ycnosusax opraHusma. CpegHuii pas-
mep MC, nsmepeHHbIi Ha 20 CyTKu nocsie nepecesa, Co-
ctasnan 370,00+35,56, HabAoaeHMA CBUAETENbCTBYIOT,
4TO Noc/e 3Toro cpoka MC bosblue He YyBEMUYMBANUCDH B
pa3mepax U HaYMHaNW gerpaamposatb. [Ana nccneposa-
HUA BAUAHUA KPUOKOHCEPBUPOBAHUA Ha pocT MC npo-
M3BOAMIN KPUOKOHCEPBUPOBAHME B KPMO3ALLUTHOM
cpeae Ha ocHose AIMEM c pobasneHnem 10% AMCO.
CpeaHuii pasmep MC, NoNyYeHHbIX U3 CYCNeH3UN Kpu-
OKOHCEepPBMPOBAHHOW KyAbTypbl, Ha 20 cyTKM nocne
nepecesa, coctaBnan 256,50+33,00 (p=0,05). Takum 06-
pasom, HabnogaeTca 3HaUMMOE YMeHbLUeHWe pasme-
pos MC, GopMUPYIOLLMXCA U3 KPUOKOHCEPBUPOBAHHOM
KYNbTypbl. AHaNOTMYHbIE AaHHble, CBUAETENbCTBYOLLME
06 ymeHbLIeHUn guameTtpa MC, nocne KpMOKOHCepBMU-
poBaHuA, BblM MONYYEHbl HA MOZENW TKaHeW Hagno-
YyeyHunkoB nopocAT [4]. MNogobHble U3MEHEHUA MOTYT
6bITb CBA3aHbl C UAMEHEHNEM K/IETOYHON NOBEPXHOCTU
nocse KPUKOKOHCEPBUPOBAHMUA, MOCKO/IbKY Ha Hayaslb-
HbIX 3Tanax GOPMMPOBaAHMA arperaTtoB HeobXoAUMbI
KOHTaKTbl 6O0/bLIOr0 YuCAa AJMHHOLENOYEYHbIX BO-
JIOKOH MOBEPXHOCTHbIX 6enKoB ¢ MHTerpuHamu [5]. Uc-
cnepoBaH nNponndepaTMBHbIA NOTEHLMAN KJAETOK B CO-
ctase 2D u 3 D-kynbTyp nytem nogcyeta All Ha 3 cyTKu
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nocse nepecesa (Tabn.). YcraHoBAeHO, YTO KO3bdMLM-
eHT nponndepaumm B MOHOCN0e cocTasun 5,44, Torga
Kak B chepoungax — 4,27. Takum ob6pasom, BepoOsTHO,
CYLLLECTBYET TEHAEHLMA K CHUKEHUIO NOKa3aTenen npo-
nudepaumnmn B coctase MC, 4TO MOXKeT BbITb CBA3AHO C
OTCPOYMBAHMEM BCTYN/JIEHUA B MUTO3 U YAJUHEHUEM
KNETOYHOrO LMKAA NPU MUTPALLIUW U arperaLmm KNeTok
Ha Ha4anbHbIX 3Tanax GopmmpoBaHuAa chepongos. Ha 5
CYTKM MOHOC/IOM [0CTUraN KOHOAYEHTHOTO COCTOAHMA,
Hamu 6bln Npou3BeaeH noacyet KoappuumeHTa npo-
nndepaumm Ha gaHHOM 3Tane — oH coctasun 8,39 ana
NPUKpenaeHHon KynbTypbl 1 6,17 MC cOOTBETCTBEHHO.

Tabnuua — KoapdpuumeHT nponudepaumm B
KynbType Kaetok [N npu pasnnyHbix cnocobax

Ky/1bTUBUPOBAHUA
HatusHasn KpnokoHcepsuposaHHas
CyTku KynbTypa KyabTypa
pocTa N N
MoHocnoin MC MoHocnoin MC
3 5,44+0,33 |4,27+0,54| 5,93%0,21 3,8710,29
7 8,39+0,36 | 6,17+0,62 8,87%0,29 5,53%0,62
10 9,10+0,29 |9,87+0,33 | 8,53+0,36 10,36+0,35

[anee mbl nccneposany nponnbepaTMBHbIN NOTEHUM-
an B KyNbTypax Ha 7 CYTKM, KOTAa POCT KNETOK MOHOC/101
6blN1 MHIMBMPOBAH KOHTAKTHbIM TOPMOXKEHUEM, KO3b-
éuuymeHT nponndepaumm coctasmn 9,10 n 9,87 coot-
BETCTBEHHO. TakMM 06pa3om, AMHAMMKA POCTa KyAbTyp
YKa3blBaeT Ha NPOAO/IKEHME AeNleHNA KNeTOK B COCTaBe
MC, B TO BpemMA KaK KOHTAaKTHOE TOPMOKEHUE KAEeTOK B
COCTaBe MOHOC/10A NPUBOAMUT K 3HAYUTENbHOMY 3amef-
NIeHUI0 MX pocTa. 3amea/ieHne cKopocTn pocta cdepo-
MaoB U UX aerpagaums (HaumHalowasaca cnycra 20-25
CYTOK pocTa), NO-BUAMMOMY, CBSi3aHA C HapylleHWem
TpaHCNopTa NUTaTe/NbHbIX BEWECTB K IyBOKMM crnoam
KNETOK M HaKoM/JeHMeM NpOoAYyKTOB MX pacnaja. Takas
CTPYKTypa OpraHu3aLum — pocT 1 Aerpagauma oT LeH-
Tpa K nepudepunn bblaa NokasaHa paHee Ha chepongax
6blna nokasaHa ana mHorux tunos MC [5,6].
NccnepoBsaHune nponndepatMBHON aKTUBHOCTU Kie-
TOK B COCTaBe MOHOC/0A MOKa3ano, Yto KoadpduumneHT
nponndepaummn Ha 3 CyTKM KyNbTUBMPOBAHWMA COCTaB-
naet 5,93 n 3HauMMoO He OT/IMYAETCA OT TAaKOBOrO B
HaTUBHOW KynbType; B coctaBe MC — 3,87. Ha 7 cyTku
HabnoAeHUA COXpaHANAcb aHANIOrMYHAA TeHAEeHUMA:
KoadppuumeHT nponndepaunm coctasmn 8,87 u 5,53
COOTBETCTBEHHO. [locne JOCTUNKEHUA KOHPNYEHTHOCTH
MOHOC/I0EM, TEHAEHUMA W3MeHunacb — npoaudepa-
TUBHAsA aKTUBHOCTb MOHOC/OMHOM Ky/NbTypbl OCTanacb
NpPaKTUYEeCKN Hem3meHHoM — 8,53, B TO BpemMsa KaK B che-
pouaax yBe/IMYMACA NOYTM B 2 pasa No CpaBHEHUo ¢ 7

cyTKamm — 10,36. Hawun gaHHble NOATBEPKAAOT AUTe-
paTypHble, nosy4YyeHHble Ha AN Bnbpucc mbliwen 6bian
nosiydyeHbl [AaHHble, MOATBEpPXKAAloWMe OTCyTCTBME
B/IMAHUA KPUOKOHCEPBMPOBAHMA Ha POCT U UHAYKLUMIO
[OAHHOro TMMa Kaetok [7,8,9]. CpaBHMB nokasatenu All
B8 MC HaTMBHOW U KPWMOKOHCEPBMPOBAHHOW Ky/bTYypbl,
3aMeTHO, YTO 3HAYMMbIX OT/IMYMIA B CKOPOCTU AeNneHun
KNeToK B cocTaBe chepongoB HeT. Takmum obpasom,
pasnnuma B pasmepax cdeponsos, BEPOATHO, CBA3AHbDI
C HapyLleHMeM arperauumn KNeTok Ha atane popmupo-
BaHuAa MC, Bcnepctsue yero dopmupyetca bonbliee
YMCNO MeEHee KpYyMHbIX chepongos, Npu aTom obuian
KNETOYHOCTb KYNbTYpbl COXpaHAeTcA. M3BecTHO, 4To Npu
KPMOKOHCEPBMPOBAHUN CYLLECTBYET HECKO/IbKO KPUTU-
YeCKMX 3TanoB BO34ENCTBUA NOBPeXKAatoLWwmx GakTopos
Ha K/IETKY — KaK MPU KOHTAKTE C KPMOMPOTEKTOPOM, TaK
M HenocpeacTBEHHO B npouecce $a3oBbix Nepexosos
[10]. B Hamnbonblen cTeneHn NOBPEXKAEHUIO MOABeEpP-
eHa membpaHa M cBsi3aHHbIN C Hell 6enkoBble CTPYK-
Typbl [11,12]. Takum 06pasom, M3MEHEHWs CBOMCTB
6enKkoB MUKPOTPYBOUEeK NMOBEPXHOCTHOFO LMUTOCKEsETa
MOMKET HapyLwaTb MOABUMNKHOCTb, MEXKNETOYHbIN KOH-
TaKT W, KaK cneacTene, 3amegnate GopmmMpoBaHMe ma-
TPUKca, HeobXoAMMOro g5t 06beANHEHUS KNETOK.

BbiBOAbI

1. KprMoKoHcepBMpoOBaHMe MPUBOAUT K CyLLECTBEH-
HOMY yMmeHbLueHMto pasmepa MC, namepeHHomy Ha 20
CYTKM pOCTa MO CPAaBHEHMIO C HATUBHOW KyNbTYPOW, YTO,
BEPOATHO, CBA3AHO C 3amea/IeHNeM arperauum KneTok
M cKopocTu nponndepaumm npu popmmposarHnn MC.

2. KpMOKoHCcepBMpOBaHME He OKa3blBAaeT 3HAYMMOro
B/IMAHUA HAa UHTEHCUBHOCTb Nponndepauun B Kynbtype
[l KponnKa — Kak B coctaBe MoHOcN04, Tak 1 MC.

3. AKTMBHOCTb NponndepaTmBHbIX Npoueccos B8 MC
cbepoungax ycrynaeT TaKOBOM B MOHOCNOMHOM KybType
Ha Haya/ibHbIX 3Tanax pocTa, O4HAKO, B CBA3WU C OTCYT-
CTBMEM KOHTAKTHOrO TOPMOXKEHMA, POCT UX NPOUCXOANT
[onblue.

MepcnekTMBbl AanbHEUWUX UccnepoBaHU. [aH-
Hble YKa3blBalOT Ha OTCYTCTBME KauyecTBEHHbIX MOpdo-
NIOTMYECKUX M3MEHEHUIM B KynbTypax [l KponuKka Kak
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XAPAKTEPUCTUKN HATUBHOI TA KPIOKOHCEPBOBAHOI KYNLTYP KNITUH AEPMA/BHOI NAMIZIN BIBPUCK
HOBOHAPOAXEHUX KPOJIB

Hogikosa O. l0., boHgapeHko T. .

Pestome. BonocsaHuii onikyn aense coboto cknagHe AMHamiYHe yTBOpPEHHA, cGOpMOBaHe KAiTMHAMM Pi3HUX 3a-
poaKoBux Wwapis. OcobamMBUIA iHTEPEC CTAHOBUTb MY/ KAITUH AepManbHoi naniauv (A1), wo € noxigHMmm HepBoBOro
rpebeHsa. MeToto poboTu Byno pocnigxKeHHA BNANBY KPiOKOHCepBYBaHHA Ha MOPGOYHKLiOHaNAbHI BAACTUBOCTI i
POCTOBMI NOTEHLaN KyAbTypu KAiTUH [ BibprcKn Kpons B HATUBHIM | KPIOKOHCEPBOBAHIN KyAbTypax i NpU PisHMX
cnocobax KynbTMBYBaHHA — B MOHOLIAPI i Y BUMALI MyAbTUKAITUHHUX cdepoiaiB (MC). BcTaHOBNAEHO, WO KPIOKOH-
CepBYBaHHA NPU3BOAUTL A0 CYTTEBOTO 3MeHLWeHHA po3mipy MC Ha 20 goby pocTy B NOPiBHAHHI 3 HATUBHOO Ky/b-
TYpOIO, L0 NOB’A3aHO 3 YNOBIIbHEHHAM arperadii KAiThH i weungkocTi nponidpepadii npn dopmysaHHi MC. KpiokoH-
cepBYBaHHA HE YNHUTb 3HAYHOIO BNAMBY Ha IHTEHCUBHICTb Nponidepadii B KyabTypi AN Kponnka — B moHowapi i MC.
AKTUBHICTb NponidepaTuBHMX Npouecis B MC € HUMKYOLO HiXX B MOHOLLAPOBIN Ky/IbTypi Ha MOYaTKOBMX eTanax pocTy,
OfHaK, Y 3B’A3KY 3 BiACYTHICTIO KOHTAKTHOTO ra/ibMyBaHHSA, 3pPOCTAHHSA iX BiAOyBa€TbCs foBLIE.

Knwouosi cnosa: gepmanbHa nanina, nponipepadia, MynbTUKAITUHHI cdepoian, KpioKoHCcepBYyBaHHA.

XAPAKTEPUCTUKU HATUBHOWM Y KPMOKOHCEPBUPOBAHHOM KYNbLTYP KNETOK ,Cl,EPMAI'IbHOﬁ NMANMUNNBI
BUBPUCC HOBOPOXAEHHbIX KPO/IUKOB

Hosukosa O. 0., boHaapeHko T. .

Pe3stome. BosiocaHoM ponnunKkyn npeactaBnseT cobol coXKHOe AMHAMUYHO MeHstolweeca obpasosaHue, chop-
MMWPOBaAHHOE KNeTKaMu PasHbIX 3apoaplilieBblx cnoeB. Ocobblii MHTEpeC NpeacTaBAseT Mya KAeTOoK AepManbHOM
nanuanbl (AM), ABAAOLWMXCA NPOU3BOAHBIMU HEPBHOTO rpebHs. Llenbto paboTbl 661710 Uccnef0BaHUE BAUAHUA KPU-
OKOHCEepBMPOBAHMA Ha MOPDOPYHKLMOHAIbHBIE CBOMCTBA M POCTOBOM NOTEHLMan KyabTypbl Knetok AN snubpucc
KPOJIMKOB B HAaTMBHOW M KPMOKOHCEPBMPOBAHHOW KyAbTypax M MPW PasinyHbIX CNocobax KyAbTUBMPOBAHMA — B
MOHOC/I0€ U B BUAE MYNbTUKNETOUHbIX cheponaos (MC). YcTaHOBNEHO, YTO KPMOKOHCEPBUPOBAHNE NPUBOAUT K
CyLLLecTBEHHOMY YMeHbLUeHUIo pasmepa MC Ha 20 cyTKM pocTa Mo CPaBHEHMIO C HATUBHOM KyNbTypPOM, YTO CBA3AHO
C 3aMeANeHMeM arperaumm KAeToK U cKopoctu npoandbepauun npu popmuposaHmm MC. KpuokoHcepBupoBaHme
He OKa3blBaeT 3HAaYMMOro BAUSHUA Ha MHTEHCUBHOCTb Nponndepaumnn B Kynbtype [N Kponnka — B moHocsoe n MC.
AKTMBHOCTb NponndepaTnsHbix npoueccos B MC ycTynaeT TaKOBOM B MOHOC/IOMHOM Ky/IbTYPe Ha Haua/lbHbIX 3Tanax
pocTa, 04HAKO, B CBA3M C OTCYTCTBMEM KOHTAaKTHOrO TOPMOXKEHUA, POCT UX MPOUCXOAMUT A0/bLUE.

KntoueBble cnoBa: gepmasibHas nanuana, nponvdepaums, MyabTUKIETOYHbIE cheponsbl, KPMOKOHCEPBMPOBA-
Hue.

CHARACTERISTICS OF NATIVE AND CRYOPRESERVED CULTURE OF DERMAL PAPILLA OF NEWBORN RABBITS
VIBRISSA
Novikova O. Yu., Bondarenko T. P.
Abstract. The hair follicle is a complex dynamically changing formation formed by cells of different germ layers.
Of particular interest is the pool of cells of the dermal papilla (DP), which are derivatives of the neural crest. The aim
of the work was to study the effect of cryopreservation on the morphofunctional properties and growth potential of
the culture of DP vibrissa DP cells in rabbits in native and cryopreserved cultures and in various cultivation methods,
in a monolayer and in the form of multicellular spheroids (MS). The average size of the MS, measured on the 20th
day after reseeding, was 370.00 + 35.56; observations indicate that after this period the MS did not increase in size
anymore and began to degrade. To study the effect of cryopreservation on the growth of MS, cryopreservation was
performed in a cryoprotective medium based on DMEM with the addition of 10% DMSO. The average size of MS
obtained from a suspension of cryopreserved culture, on the 20th day after reseeding, was 256.50 + 33.00 (p = 0.05).
Thus, there is a significant decrease in the size of MS formed from a cryopreserved culture, which is associated with
a slowdown in cell aggregation and proliferation rate during the formation of MS. The proliferative potential of cells
in the composition of 2D and 3 D-cultures was studied by counting AP on the 3rd day after reseeding. It was found
that the proliferation coefficient in the monolayer was 5.44, while in the spheroids it was 4.27. Thus, there is prob-
ably a tendency toward a decrease in proliferation indices in the MS. Cryopreservation does not have a significant
effect on the proliferation intensity in the rabbit DP culture — in the monolayer and in the MS. On the 15th day, the
proliferative activity of the monolayer culture remained practically unchanged — 8.53, while in spheroids it increased
almost 2 times compared to 7 days — 10.36. Thus, the activity of proliferative processes in MS is inferior to that in
a monolayer culture at the initial stages of growth, however, due to the absence of contact inhibition, their growth
takes longer.
Key words: dermal papilla, proliferation, multicellular spheroids, cryopreservation.
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