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BII/IUB KPIOKOHCEPBYBAHHA HA 'EHETUYHY CTABIVIBHICTD
CTOBBYPOBHUX KJITUH KOTA 3AJIEAKHO BIJI JIDKEPEJIA IX
OTPUMAHHSA

Y emammi onucanuii énnus Kpiokoncep8ysanHs Ha ceHemuyHy cmabilbHiCMb CMo8OYposUx
KAIMUH, OMPUMAHUX 3 JCUPOBOI MKAHUHU, KICMKOB020 MO3KY mMa RNIOWIYHKOBOI 3an03U.
Hocniooicennn nokasanu, wo Kyaibmypa cmosdypoeux KIimuH KiCMK08020 MO3KY € HauOiibu
CHNPULIHAMAUBOK 00 2eHOMOKCUYHO20 6NIUBY KPIOKOHCEp8ayii, OCKIIbKU 8i0COMOK KIIMUH 3i
sMineHuM Kapiomunom 3pic y 1,7 pazu y nopienani 3 xoumponem. Illpu 3amopoorcyeanHi-
8I0MAl0BAHHI KYIbMYyPU CMOBOYPOBUX KIIMUH, OMPUMAHUX 3 HCUPOBOI MKAHUHU, BIOCOMOK KIIMUH
30 3mineHum kapiomunom 3pic y 1,5 pazu. Haiibinow cmitikoro eussunacs Kyivmypa cmosoyposux
KIIMUH, OMPUMAHUX 13 NIOULTYHKOBOI 3a103U. KIIbKICMb KAIMUH 31 3MIHEHUM KAPIOMUNOM 3pOCIa Y
1,4 pazu y nopisHaHHI 3 KOHMPOTIEM.

Knrouogi cnoea: xkpiokoncepgysanms, Kyibmypa cmogoyposux KIimuH KICMKOB8020 MO3KY,
KYIbmypa cmosoyposux KIimuH JCUpo8oi mKaHuHu, Kyabmypa cmogoyposux Kiimun niOuiyHKo8oi
3a103U, 2eHemuyHa cmaobilbHiCMb, Kim.

Beryn. BaxxianBuM nUTaHHSAM KIITHHHOI Teparlii € TOBrOTpUBaJie 30€peKeHHs
KIITUHHOTO Marepiany. Ha gaHuii wac 3 1[l€l0 METOI0 BHUKOPUCTOBYIOTH
KplokoHcepByBaHHs. [Ipoliec 3aMOpoXyBaHHS MOXe OyTH MPUYUHOK BUHUKHEHHS
MOp(}OIOTiYHUX Ta XPOMOCOMHMX aHOMadiil y kmituHax. Lle, y cBow wuepry,
MPU3BOIUTHL 10 3MIHM  (PYHKI[IOHAJIBHOI  aKTUBHOCTI  KJITHH, 30Kpema,
npoJiipepaTBHOI aKTUBHOCTI, JU(MEPEHIIAHOTO TMOTEHIllany 1, $SK HaCIiIOK,
3MaTHOCTI 7O BW)XKHBaHHA. Y TIpoIeci 3aMOpPOXXKYyBaHHs, TaK caMo, SK 1
PO3MOpPOXKYBaHHS, BAXJIUBY pOJb BIATPA€ YTBOPECHHS BCEPEAMHI KIITHH Ta
NO3aKJIITUHHO KPHUCTAIIB JIbOAY 1 Ta30BUX IMYyXHUPIIB, [0 I1HAYKYE aHOMAJIbHY
Cerperamio XpoMOCOM ULUISIXOM pPYHHYBaHHS MIKpPOTPYOOUOK BepeTeHa MOJLTY.
[loBibHE 3aMOpOXKYyBaHHA KIITHHHOTO MaTepialy MoINepekae yTBOPECHHS
BHYTPIIIHbOKIIITUHHOTO JIbOAY, SIKUM MOK€ BUKJIMKATH PO3PUB KIITUHHOI MEMOpPAHH,
OpOTE JaHUN METOJ KPIOKOHCEPBYBAHHS MOXKE MPU3BOAUTU 10 JETiparaiii KJIITUH
IIJIIXOM YTBOPEHHSI MO3aKJIITUHHOTO JbOy. Pa3oM 3 1uM, CHiJIbHE BUKOPUCTAHHSA
MOBUIHHOTO 3aMOPOXYBAHHS Ta KPIONPOTEKTOPIB 3HIKYE 3HAUHY YACTUHY IMX
MOPYIICHB 1 OSBIISiE CTAOUTI3YIOUMI BIUIMB Ha MiKpOTpyOouku [1].

* ACIipaHT, HayKOBHii KepiBHUK — J-p BETEPHHAPHUX HAYK, mpodecop Maszypkesuu A M.
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[Ipotsirom  octanHix 40 poOKIB 3aCTOCOBYB&JIM  PI3HOMAHITHI  BHJIH
KpIOMPOTEKTOPIB, OJHAK BHUKOpPUCTaHHS auMetwicyiabdokcuay (AMCO), nHa
CHOTOJHIIIHI JeHb, NMae Haikpami pesynbratd [2]. IMCO mnpencraBise co6oro
HeBeNIUKY aM(idiaIbHy MOJIEKYITYy 3 TiApOoQiIbHOI0 TPYMOI CYIb(GOKCHAY 1 JBOX
rizpo@obHnx mMetun-rpyn [3]. BiH € AUMONbHUM anmpOTOHHUM PO3UYMHHUKOM, SKAN
YTBOPIOE CTa0UIbHI PO3UMHU M[UISIXOM JTUIOJNB-AUIONBHUX B3aEMOJIN yepes
riipooOHi 3B’SA3KU. 3aBASKU 3/1aTHOCTI YTBOPIOBATH CTAOLIbHI BOJHEBI 3B SI3KH 3
mosiekyinamu Boau, JJMCO po3unHsieTbCsl y Hi B Oynb-akux mponopiisx [2]. Bin
n0o0pe TMpOHMKAE uepe3 IUIa3MaTHYHI Ta BHYTPIIIHBOKIITHHHI ~MEMOpaHH,
YTBOPIOIOYM KOMILUIEKCH 3 BOJIOIO, COJISIMU, BUCOKOMOJIEKYJISIPHUMH O10JIOTTYHUMHU
peuoBUHaMH [4].

JIMCO — eHIOUETIONSAPHHUI KPIOMIPOTEKTOP, MEXaHI3M JIii KOTO peani3yeThCs
IUIAXOM 3B’S3yBaHHS BHYTPIIIHBOKJIITUHHOI BOJM MPHU IIBUAKOMY MPOHUKHEHHI
yepe3 MemOpany [1]. 3B’s3yBaHHS BOAM NPHU3BOAWTL 10 3HIDKCHHS IIBHIKOCTI
KpUCTai3alii Ta YTBOPEHHS KPHUCTAJIB JbOJY, IO JO3BOJIIE 30€perTu KIITUHY BiJl
OCMOTHYHOTrO Ji3ucy. OmHak, psaoM aBTopiB Oyino mokaszano, mo JMCO, okpim
e(eKTUBHOTO KPi03aXHCHOTO BIUIMBY, BOJIO/I€ BUPAKEHOIO ITUTOTOKCHYHICTIO [3, 5,
6]. 3Bakaroum Ha 1e, Ul YCIIIIHOTO 3aMOPOKYBaHHS KIIITHH HE0OXimHa
ontuMajibHa KoHmeHTpamiss JMCO [5]. HaiGinpmm po3moBCIOJKEHA HOTO
KOHLIEHTpalis JUIsl KpIOKOHCEpBallll KIITHH, NpH SKIM 3a0e3rnevyeTbcsi BUCOKA
30epexeHicTh, ctaHoBUTh 10% [7—10]. 3Bakaroun Ha TokcuuHicTh JIMCO, yacto 110
CKJIaly  CepelOBUIlla BBOJATH  JOJATKOBI  KOMIIOHEHTH, $IKI  BOJIOJIIOTH
Kp103aXUCHUMH BJIACTUBOCTAMH. Haifuacrime HUMU BUCTYIAIOTh OUIKOBI CIOJIYKH,
30KpeMa, Ti, IKi MICTAThCS y peTanbHiil cupoBartiii [11, 12].

3Ba)kalouu Ha BHILECKAa3aHE, METOK HAILIOrO JOCJiAKeHHs OyJI0 BHBUEHHS
BILJIUBY KPIOKOHCEPBYBAaHHSI HAa TEHETUYHY CTaOUIBHICTh CTOBOYPOBHMX KJIITHH KOTa
pi3HOTO MOXO0 KeHHA. [[si JocsSrHeHHS MEeTH OyJIM TOCTaBJICHI HACTYMHI 3A80AHHS:
OTpUMATU KYJIBTYPH CTOBOYPOBUX KIITHH KICTKOBOTO MO3KY, KUPOBOi TKAHMHH Ta
MIJUUTYHKOBOI  3aJI03M; TPOBECTH KPIOKOHCEPBYBAHHS BKa3aHUX KIITHHH 3
BUKOPUCTAaHHSM CTaHAApTHOro Kpio3zaxucHoro cepefosuma (10% JAMCO 3
nonaBanHsM  90% ¢eranbHOi cupoBatku Tensat (FBS)); ominutH renernuny
CTaOUIBHICTh CTOBOYPOBHX KIITHH TICJA PO3MOPOXKYBaHHS Ta TOPIBHATH 3
T€HETUYHOIO CTAOUIBHICTIO KJIITHH, IO HE IMiIaBaIUCs KPIOKOHCEPBYBAHHIO.

Marepianu i MeToau MOCHIIKeHHHA. Y [OCHIAI AJIE OTPUMAHHS KYJIbTYp
KJITHUH BHKOPHCTOBYBAM JKAPOBY TKAaHWHY, KICTKOBHHA MO30K Ta IiJILTYHKOBY
3a5103y KOTiB. Bcl MaHimynsIii 3 TBapuHaAMu 3/1IMCHIOBAIIUCS 3a TOTEPEIHBOT 3TOIH
BJIACHUKIB Ta 3 JIOTPUMaHHSIM BUMOT 3akoHy Ykpainu «IIpo 3axucT TBapuH Bin
AKOpPCTOKOTO TTOBOKEeHHSD (CT. 230 Bix 2006 poky).

OtpumaHHsl KynbTypu CTOBOypoBuX KmiThH XupoBoi TkaHWHU (KCKXKT)
3MIACHIOBAIM 3 MIAMIKIPHOT KUPOBOi KIITKOBHHHU JOPOCIUX KILIOK, SIKY BHITy4YasH
MiJ] 4ac TUIAHOBOI TICTEPEKTOMIi 3a CTaHmapTHOW MeToaukor [13-15] y BmacHiii
moaudikamii. Kynberypy croBOypoBux KiIiTUH KicTkoBoro wmo3ky (KCKKM)
OTPUMYBAJIH 3 KICTKOBOI'O MO3KY CTETHOBHUX KICTOK JIOPOCIMX KOTIB 32 CTaHAAPTHOIO
meroaukor [15, 16]. KyneTypy CTOBOYpOBHX KJIITHH MIANLTYHKOBOI 3aJI03M
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(KCKII3) Buauisaayd 13 MiANUIYHKOBOI 3aJI03M 3aBMEPJIUX IUIOMIB KOIICHST, IO
3aJIMIIAIKNCS TICS HaJaHHS POJOJIONOMOTrH, MOJU(PIKOBAHUM METOJOM EKCILIAHTY
[15]. Onepxany KiIiTHHHY Macy KynabTuByBad y CO»-iHKyOaTopi 3a TemmepaTypu
37°C Ta 5% xonmentparii CO; [16] y crammaptHOMy cepemoBuimi: 80% —
cepenosuma Irna mogudikosane Jronmsbeko (DMEM ); 20% — FBS; 10 mxn/cm® —
aHTHOl0THKA-aHTUMIKOTHKA (Sigma, CIIIA).

Knituan 3nimanu 3 Bukopuctanasm 0,25 %-oro p-ny tpuncuny/EJITA) [16].
[lomanpiie macakyBaHHSI 371MCHIOBaJM y cCHiBBiAHOMIEHHI 1:3. MikpockomiuHmii
aHaII3 1 OIIHKY KyJbTYPH 3IIHCHIOBAIM 32 JOTIOMOTOI) 1HBEPTOBAHOTO MIKPOCKOIIA
Axiovert 40 (Kapn Lletic).

VY mpoueci KpiokoHCepBYBaHHs KiIiTHHM (kKoHueHTpamis 1x10° kmitun/cm®)
po30aBysIi cepeoBuIineM s KpiokoHcepByBanus (10% JIMCO + 90% FBS). 0,5
MJI CyCHeH3ii TepeHOCWIM B IUIacTHKOBI KpiompoOipku (Corning, Kanama) Ta
iHkyOyBaimu mnpu 4°C mnpotsirom 15 xB. 3amMOpoXXyBaHHS TPOJOBXKYBalld B
nojikapooHatHoMy koHTeriHepi Nalgene Mr. Frosty (Sigma, CILA) 3i mBuaKicTO
1°C/xB no temneparypu -80°C, 3 HACTYITHUM NEPEHECEHHSM 3pa3KiB B PIAKUN a30T
[17]. Tlepen momanblIMMH AOCIIKEHHSIMHU 3pa3Ku 30epiraid He MeHie 1 Micsis
npu -196°C.

BigratoBanHs 3pa3kiB MPOBOAWIM Ha BOAsSHIA OaHi mpu Temmeparypi 37°C.
JIist BIIMUBaHHS BiJl KP103aXMCHOTO CEPEIOBHUINA CYCHEH31I0 KIITHH NEPEHOCUIIN B
HEeHTpUPYKHY MpOOIPKY, TOJAI0YM KpaIUSIMU MPU MOCTIHHOMY IEpeMIlyBaHHI
cepenosume [IMEM 3 nomaBanusm 10 % FBS, 1 nentpudyrysamu mpu 200 g
npotsasrom 10 xBunuH. HamocamgoBy pinuHy BinOupanud, a ocajl CyCIEHIyBaId B
CepeloBUIlll Ui  KyJbTUBYBAaHHS 1 BUKOPHUCTOBYBAIM JUIsl  MOJAJIBIIMX
eKCcTIiepuMeHTiB [16].

[MuTorenetnunuii ananiz npoBoauin Ha 50 meTada3HUX TUIACTUHKAX KOMXKHOI
rpynu (N=3). JocmimkeHHs npoBoawin Ha kmithHax |V macaxy. st oTpumMaHHs
mpemnapariB  XpOMOCOM  BHUKOPHUCTOBYBAJIM ~ MOAUQIKAINIIO  CTaHJAPTHOTO
nmuToreHeTnyHoro Meroxy [15, 16]. Otpumani mpenapatu 3a0apBiIOBald  3a
nonomororo Habopy mia ¢dapOyBanus «Jleiikogud 200» 3rigHO 1HCTPYKIIT
BUPOOHUKA. Y TIATOTOBJICHUX BHINE€3a3HAYEHUM CIIOCOOOM IIperaparax BUSBIUIA
KUIBKICHI TTOPYIIEHHSI XpOMOCOM — aHEYIUIOI/1t0, MOJIIIIoiAio. AHami3 MeTada3sHuX
MJIACTHHOK 3AIMCHIOBAIM 3a JomomMorow wikpockona Leica DMR (Himeuuuna),
3outeireHHs X400, x1000.

PesyabTatn Ta iX 00roBopeHHsl. AHami3 KapioTUIy JOCHIIKYBaHUX
CTOBOYPOBHUX KJIITHH MOKa3aB, IO JJIsi HUX XapaKTepHI aHEYIJIOIMis Ta MOJITIIONIIS
K 32 KpIOKOHCEPBYBaHHs, Tak i 6e3 (puc. 1.)

47



BETEPUHAPHA BIOTEXHO/IOlIA 33, 2018

.4
: L
~
;-
-
!:‘,r (‘.‘. -
o A Q]

A Y
FAY
P

. \

= - ~

Puc. 1. MikpogoTtorpadii meTadpasHiX INIACTUHOK KYJbTYPH KJIITHH KAPOBOI
TkaHuHu KoTa (IV nmacax), 3adapBJienns Jleiikogud 200: a) HopMaabHU
Kapiorun, n=38; 0) aneymioigis, n=26. 36. x1000.

Bapro BigmiTUTH, 10 Y KyJIbTypax CTOBOYPOBHMX KIITHH, IO IiJAaBaJIUCS
KPIOKOHCEPBYBAHHIO PiBEHb XPOMOCOMHHUX TMOPYIIEHb OYB BUIIUHN, HI)K Y KOHTPOJI
(6e3 kpiokOHCEpBYBaHHs). Pe3ynmbTaTd HOCHIKEHh BHUSBICHHUX XPOMOCOMHHX
MOPYIICHb MPUBEICHO HA PUCYHKY 2.

Tak, y KCKKM KUIbKICTh KJIITUH 31 3MIHEHUM KapioTurom 3pocia a0 36,0 +
1,3%, mo y 1,7 pazu (p<0,001) O6unbire mopiBHsiHO 3 KOHTpoJsieM. Y KCKIKT nanwmii
MoKa3HUK 30ubiuBes y 1,5 pasu (p< 0,05) y nopiBHSIHHI 3 KOHTPOJIEM 1 CTAaHOBUB
22,7+1,3%. KCKII3 BusBunacs HalOUIbII CTiHKOO 10 TokcuuHOTro BBy JIMCO:
y JOCIHIJIHIA TPyMi YalloK KUIBKICTh KJIITHH 31 3MIHEHUM KapioTumnom 3pocia y 1,4
pasu (p< 0,01) mopiBHSAHO 3 KOHTPOJEM i ckiagana 26,7+0,9%.

3a OCTaHHIM Yac MUTAaHHA TE€HETUYHOI CTAOUILHOCTI CTOBOYPOBHUX KIITHH
nigHimManocs: OararbMa HayKoBISIMH. [IpoTe, MUTaHHS BIUIMBY KPIOKOHCEPBYBAHHS,
SK OCHOBHOTO METOAYy 30€peKEeHHs KIITHHHOTO Marepiady, Ha KaploTHII
CTOBOYpPOBUX KIITHH BUBYEHUN HeAocTaTHbO. OCHOBHA Maca myOmikariil I1mozo
IIbOTO TMUTaHHS MPUCBSYCHA €MOPIOHAIBHUM CTOBOYPOBHM KIITHHAM 1 eMOpioHam
[18-20]. IlpoTe, 3HayHa KiABKICTh MAHHUX IMOJO BIUIMBY KPIOKOHCEPBYBaHHS Ha
TCHETUYHY CTaOUIBHICT, KIITHUH 3HAYHO BIAPI3HAEThCA. Tak, Hampukiam, Yy
nociipkeHHsIX Aye M. Ta iH. [18] onucyeTbest BiICYTHICTh TEHOTOKCUYHOTO BIUIMBY
JIMCO npu KpiOKOHCEpBYBaHHI KJIITHH. Y TOW e Yac, OUIbIIICTh HAYKOBIIIB BCE K
BKa3ylOTh HE TUIbKM Ha TeHETH4YHI, a 1 Ha (PEHOTHNOBI 3MIHM Y KJIITHHAX, SKi
nignaroThes BrumBy JJMCO [18, 21].
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Puc. 2. 3minn kapioTumy cToBOYpOBHUX KJIITHH KOTa, OTPUMAHUX 3 Pi3HUX
JKepeJ, mic/isi KpiokoncepByBanus, M+ m, n = 3.

HaykoBusMH onucyeTbesi pi3HI MeXaH13MH MposiBy TokcuuHocTi JJMCO nHa
kmituHU. Tak, 3a nauumu Lin C. K. ta 1. 1 Liu J. IMCO npoanonTU4HO BILJIMBAE HA
KJIITHHU TIpU KOHIeHTpallii moHan y 2%. Pasom 3 tum, Hakura A. ta in. [22] npu
npoBeieHHI Tecta ElMca BUSBWIM MNpsMY KOpEISLII0 MIXK MYTareHHICTIO Ta
koHneHtpaitiero JIMCO: Tak 33%-Ba konnentpaiiis JIMCO 3 ekcrnoswutiiero 10 xB
npu3BoAuTh A0 10 KpaTHOro 30UTBIIEHHS MYTareHHOCTI y KJIITHHAX. 3 JaHHX,
npeacTaBiennx Sanmartin-Suarez C. ta in. [23] Ta Snow J.T. [24], cTamo BizomMo, 110
JIMCO moxe OyTu IPOOKCUIAHTOM, 3aBASKA OKUCICHHIO TIOJBHUX TPYI HA OUIKax.
[Ipu upomy, BrumMBarouu Ha ¢yHKIIi octaHHIX, IMCO i1HAyKye 3YNUHKY IUKIY
MEWO3y TIUIAXOM TOPYIICHHS XPOMOCOMHOTO BHPIBHIOBaHHS 1 KOHJEHCAIli
XpoMaTtuHy / Xxpomocom [25].

OxpiM BIUIMBY Ha reHeTHYHUM anapat kiitud, JIMCO 31aTHUMil BIUTMBATH 1 HA
ix eHoTun. 3araabHOBIIOMO, 1110 METHIIOBaHHS 1 anuTuitoBanHs JJHK koHTposmtoe
xig kmTuHHOT nudepeniiarii [26]. IMCO 3naTHUi BIULIMBATH HA OJWH YU JCKLJIbKA
Dnmts (DNA-methyltransfereases), a Takox (epMeHTH, SKi 3MIHIOIOTH TiCTOHHU.
I'mep- uwm rinomerwmoBands (mia agiero JIMCO), sike Moxke 3ycTpidyatucs y
JEKUTbKOX T€HOMHHUX 1 FTEeHHUX JIOKYCax, 3/1aTHE BIUIMBATU HAa (PEHOTHUI CTOBOYPOBUX
KmTuH [27].

[Ipote, BapTO 3a3HAUUTH, IO Y JITEPATYPHHUX AAHUX OMHUCAHI BIAMIHHOCTI
BBy JIMCO Ha xiTiHH pi3HOTO noxokeHHs. Tak, Lawson A. Ta iH. [28] y cBoix
TOCITIKEHHSX BKa3yloTh, 10 TOKCHMYHICTH JIMCO Buma mis KJIITHH 3 BHIIOIO
MeTtabomiTuuHoO akTuBHICTIO. [Ilo, y cBolo uepry, mMoxke OyTH MOSCHEHHSIM
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OTPUMAHUX HaMU pe3yJbTaTiB, 30KpeMa, BIAMIHHOCTEM Yy 3MiHaX TE€HETUYHOI
CTab1ILHOCTI KJIITHH MIiCTIs KPIOKOHCEPBYBAHHS 3aJIE)KHO BiJI JUKEpEIa OTPUMAaHHS.

OTpuMaHi HaMd JaHl MIOJO0 XPOMOCOMHOi CTaOUIBHOCTI  KYJIbTYpHU
CTOBOYPOBHX KJIITHH, PI3HOTO MOXOHKEHHS (KICTKOBOTO MO3KY, KUPOBOI TKAHWHU Ta
MIIIUTYHKOBOI 3JI031), TMIATBEPIKYIOTh, IO 32 KPIOKOHCEPBYBAHHS 301IBITYETHCS
KUIBKICTh KIIITHH 13 TOpyLIeHUM KapiotunoMm. OTxe, AOCTIKEHHS Oe3MeYHOCTI
KYJIbTYPH KIITHH € BAXJIHBOI YMOBOIO IEpe] X MOJATBITUM 3aCTOCYBAHHSIM.

BucHOBKM Ta nepcneKTUBH NOAAIbIINX JHOCTiIKEHb:

1. 3a pesynbTaTamMyl MUTOTEHETUYHOTO aHAJI3Y BCTAHOBIICHO, IO Y KYJIBTYpI
CTOBOYpPOBHMX KJIITUH KICTKOBOI'O MO3KY Y IpOIeCi KPIOKOHCEPBYBAaHH-BIITAlOBAHHS
y 1,7 pa3u 301UIbIIYETHCS BICOTOK KIIITHUH 31 3MIHEHUM KapioTUIIOM (y MOPIBHSIHHI 3
KOHTPOJIEM).

2. Y KynbTypl CTOBOYpPOBHX KIITHH, OTPUMAaHUX 3 JKUPOBOI TKaHUHH,
BIJICOTOK KJIITUH 31 3MIHEHUM KaplOTUIIOM 30UTbluBea y 1,5 pasu (y MOpiBHSAHHI 3
KOHTPOJIEM).

3. Haif0inpmr CTIHKOI0O 10 TE€HOTOKCHMYHOTO BIUTUBY KpPIOKOHCEPBYBaHHS
BUSIBWIACS KYJbTypa CTOBOYpPOBUX KJIITHH, OTPUMAHHUX 3 MIANLTYHKOBOI 3aJI03H:
KUIBKICTh KJITHH 31 3MIHEHOIO KUIBKICTIO XpOMOCOM 3pociia y 1,4 pa3u y nopiBHSAHHI
3 KOHTPOJIEM.

OTpuMaHi JaHi MO0 TE€HOTOKCHUYHOIO BIUIMBY KIPOKOHCEPBYBAHHS Ha
KCKKM, KCKXT ta KCKII3 OynyTh BHKOPHUCTOBYBAaTHUCA 3 METOIO OI[IHKH
0100€3MeYHOCTI BKa3aHUX KYJIbTYp MPH iX BUKOPUCTAHHI 3 JIKYBAJILHOIO METOIO.
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BJIUMSAHUE KPUOKOHCEPBUPOBAHUA HA T'EHETHYECKYIO
CTABMWJIBHOCTBb CTBOJIOBBIX KIETOK KOTA B 3ABUCHUMOCTH OT
UCTOYHUKA UX TMNOJYYEHUSA / Kosmak B.B., Masypkesuu A.U., Kosmak O.C.,
TapacoB O.A.

B cmamve onucano enusnue KPUOKOHCEpPBUPOBAHUE HA CEHEMUHUECK)IO CcmaduIbHOCMb
CMeEOoJI06blX KIENOK, HNOJNYYEHHbIX U3 .?iCI/lp0601/7 MKAHU, KOCMHO20 M032a U nOdOfC@]ZyaOQHOIZ
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Jcenesvl. Hccnedosanus nokasanu, ymo Kyavmypa Cmeos068blX KIeMmOoK KOCMHO20 M032a AG/IAemCsl
Haubonee BOCNPUUMYUBOU K B030€UCMBUIM KPUOKOHCEPBAYUU, NOCKONLKY NpPOYEeHm KIemoK ¢
U3BMEHEeHHbIM Kapuomunom evipoc 6 1,7 paza no cpaguenuto ¢ konmponem. Ilpu samopasxcusanuu-
OMmMau8aHuL Kyibmypvl CME0JI08bIX KILeMOK, NOIVUEHHbIX U3 JHCUPOBOL MKAHU, NPOYEHM KIemOoK C
UBMEHEeHHbIM Kapuomunom evipoc 6 1,5 pasza. Haubonee ycmouuugou okazaniacs Kyibmypa
CMBOI08bIX KIIEMOK NOJIYYEHHBIX U3 NOOANCETYOOUHOU JHcelle3bl, KOMUYECmB0 KIemoK ¢ U3SMEHEeHHbIM
Kapuomunom evipocia 6 1,4 paza no cpagnenuro ¢ KOHMpOoeM.

Knroueswvie cnosa: kpuokoHcepsuposanue, Kyibmypa cmeoa08blxX KlemoK KOCHMHO20 M032d,
KYIbmypa CMmeoa06bIX KIEMOK HCUPOBOU MKAHU, KVIbMYpPa CMBOJ08bIX KIEeMOK NOONCEeNYO0UHOU
JKcenesnl, ceHemudeckas cmabuibHOCMyb, KOM.

INFLUENCE OF CRYOPRESERVATION ON THE GENETIC STABILITY OF
THE CAT STEM CELLS IN DEPENDENCE ON THEIR SOURCE / Kovpak V.V,
Mazurkevich A.l., Kovpak O.S., Tarasov O.A.

Introduction. An important issue of the cell therapy is the long-term preservation of the cell
material. Currently, cryopreservation is used for this purpose. In the process of the cell material
freezing, there are two main problems of its safe use: morphological and chromosomal
abnormalities. This in turn leads to a change in the functional activity of the cells such as
proliferative activity, differentiation and, as a consequence, ability to survive. In the process of
freezing, and especially unfreezing, the important role is played by formation of ice crystals and gas
bubbles both intra- and extracellularly, which in turn induces anomalous segregation of
chromosomes by destroying the spindle microtubules. Slow freezing of the cell material prevents
formation of intracellular ice (which can cause rupture of the cell membrane), but such
cryopreservation method can lead to cell dehydration by formation of extracellular ice. However,
the combined use of slow freezing and cryoprotectants reduces a significant part of these disorders
and has a stabilizing effect on microtubules.

Over the past 40 years, various types of cryoprotectants have been used, but
dimethylsulfoxide (DMSO) yields the best results for today. However, in spite of the DMSO toxicity,
additional components that contain cryoprotective properties are often introduced into the medium,
most often these are protein compounds (for our experience we used fetal calf serum).

In view of the foregoing, the purpose of our research was to study the effect of
dimethylsulfoxide (DMSQ) on the genetic stability of the cat stem cells, depending on their source.

Materials and methods. During the experiment, we used fat tissue, bone marrow and
pancreas of cats to obtain cell cultures. The material was obtained in parallel, during planned
surgical operations. All manipulations with animals were carried out with the prior consent of their
owners and in compliance with the requirements of the Law of Ukraine "On the Protection of
Animals from Cruel Treatment” (Article 230 dated on 2006).

During cryopreservation, cells (concentration 1 x 10° cellslcm®) were diluted with a
cryopreservation medium (10% DMSO + 90% FBS) and subjected to slow freezing. Before further
studies, the samples were stored during at least 1 month at -796 °C. Cytogenetic analysis was
performed on 50 metaphase plates of each group (n = 3) according to a standard procedure. The
studies were carried out on cells of passage V.

Results of research and discussion. In culture of the bone marrow stem cells the number of
cells with altered karyotype increased to 36.0 + 1.3%, which is in 1.7 times (p<0.001) more than in
the control group (without cryopreservation). Whereas in culture of the fat tissue stem cells this
indicator increased in 1.5 times (p<0.05) in comparison with the control and was 22.7 + 1.3%.
Culture of the pancreas proved to be the most resistant to the toxic effect of DMSO, in the
experimental group of cups the number of cells with altered karyotype increased in 1.4 times (p
<0.01) as compared to the control group and was 26.7 £ 0.9%.
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Conclusions and prospects for further research:

1. According to the results of cytogenetic analysis, it was established that in the culture of
the bone marrow stem cells in the process of cryopreservation-defrosting, the percentage of cells
with altered karyotype (in comparison with the control) increases in 1.7 times.

2. In the culture of the fat tissue stem cells, this indicator increased in 1.5 times (in
comparison with the control).

3. The culture of the pancreas stem cells turned out to be the most resistant to the effects of
cryopreservation, the number of cells with a changed number of chromosomes increased in 1.4
times in comparison with the control.

The obtained data on the differences in the effects of cryopreservation on culture of stem cell
bone marrow, fat tissue and pancreas will be used to establish biosafety of these cultures.

Keywords: cryopreservation, culture of the bone marrow stem cells, culture of the fat tissue
stem cells, culture of the pancreas stem cells, genetic stability, cat.
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