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JlocmmlceHo CTPYKTYpPHO- (pyHKmOHanLHm/I CTaH Ta
KHUTTE3NATHICTD PI3HUX nonynﬂum SPOBMICHUX KIIITHH
(SIBK, CD45") xopnosoi kposi sitonuau (KK), y Tomy umci i
T€MOIIOETHYHHUX CTOBOYPOBUX KJIITHH-TIOTEPEIHUKIB
(CD34"), 3asexHo Biz Cr1oco0iB X BUIUICHHS 3 ILIEHOT KPOBI,
BUKOPUCTAHHS KPIOTIPOTEKTOPIB 13 PI3HUM MEXaHi3MOM [l
Ta HU3BKHUX TEMIIEpaTyp.

[TokazaHo Bucoky edektuBHicTh BuaineHus SIBK i3
uineHoi KK MeTozoM 1BoxeTanHoro ueHTpI/I(byryBaHHﬂ SKUH
He nepeﬂ6aqae BUKOPHUCTaHHS XIMIYHUX PeYOBHH 1 103BOJISIE
BuAULsITH OUThIIe 90% CD45"- 1 CD34"-kitituH 6e3 BTpaTH ix
KUTTE3NATHOCTI. Takok BIHCOKY e(peKTHBHICTh BUALICHHS
SIBK 3a0e3mnedyBaB METOM CEAMMEHTAIIIT Y MOJITTFOKIHI —
oineine 80% CD45%- 1 CD34*-knitud. BeraHoBieHo, 10
KpiokoHcepByBanHs SIBK, BUIiEeHUX y NOMINIIOKIHI, TTi]T
3axuctoMm JJMCO, a takox SIBK BumiieHHX IBOXETAIIHUM
nentpudyryBansam, mig 3axucrom [1EI-1500 no3sosnse
30epertu y ®urTe3natHoMmy cradi Oinbiie 80% CD45'-
1 6inpre 90% CD34*-ki1iThH.

[Tokaszano pi3Hy quJmBiCTL TIOTTYJISALII HBK 70 TIO-
HOIO KPIOCTIHWKICTIO XapaKTepU3yHThCs mM(pouMTH i
MOHOLUTH ((KUTTE3MATHICTH ToHa 95 190% BiamnosiaHo). [pu
LIbOMY OCHOBHE 3MeHIIeHH: KinbkocTi SIBK Ta 3HIKeHHS
MOKa3HHUKa TX )KUTTE3AaTHOCTI BiZI0YBaIOCh 32 PaxyHOK Ipa-
HYJIOLIUTIB.

[IpoxgemMoHCTpOBaHO 30epekKEHHS aCUMETPUIHOTO
posnoziny dpoctomimiais y 99% mimdonuris, 96% MOHOIMTIB
1 83% rpanynonuris KK, kxpiokoHCEpBOBaHHMX I1iJ1 3aXUCTOM
SIK JIMCO tak i [TEI"-1500, micsist BUAUICHHS KITITHH Y OJTIIFO-
KiHi Ta IBOXETAITHOTO ueHTpH(byryBaHHﬂ BiamosiaHo. Bera-
HOBJICHO MI/IBUIICHHS BMICTY B KJITHHAaX aKTUBHHUX (popm
KHCHIO icis kpiokoHcepByBaHHs 3 JIMCO i ITEI™-1500, sixe
HE € KPUTUYHHUM 1 MOXKE PO3IIISIATUCS SIK PEaKIist KJ'IiTI/IH Ha
BIUTUB (paKTOPIB KPIOKOHCEPBYBaHHSI.

[IpoBenenwmii anani3 craziit amonros3y ABK moka3as, mo
BUJIUJICHHS y TIOJIIDVIIOKIHI Ta KPIOKOHCEPBYBaHHS 3 5%-M
JAMCO, a Takox BUIUTCHHS METOIIOM JTBOXCTAITHOTO ICHTPH-
¢byryBanHst Ta 3amopoxxyBaHHst 3 10%-m I[TET"-1500 30epi-
rajo xxuBuMu (Annexin V-7AAD") GinbIicTh KIITHH, a X
MTOIITKO/KCHHS B1I0YBAIOCH IIISIXOM HeKpo3y (Annexin V-
7AAD"). OcHOBHHUI BIZICOTOK YIIKO[DKEHHX KJITHH HpPH
BHKOPHUCTaHHI OyIb-AKOi 3 TEXHOJOTIH KpiOKOHcepByBaHHﬂ
NpuUNagaB Ha TMOMYJISIi0 rpaHynouva a gimponuTu Ta
MOHOIIMTH MaJIM BUCOKY KplOCTlI/IK]CTb

TakuM yrHOM, Hpe}ICTaBHeHl METOIH KplOKOHcepBy-
BaHHS, 5IKi 0a3yI0ThCs HA BUAICHHI KIIITHH Y MOJIMTIOKIHI Ta
METO/IOM ABOXETAIIHOTO IEHTPU(YTyBaHH TA 3aCTOCYBaH-
Hi JIMCO i IIET-1500, 3abe3neuyroTh BUCOKUI PiBEHb
30epexeHocTi Ta xutTe3narHocti IBK, HezBaxkaroun Ha op-
myBaHHs ADK, 1110 3yMOBJIIO€ BUCOKHU# TOTEHITIA KIITHH
JUTS BAKOPUCTAHHS B KITiHIYHIH MPAKTHIIL.
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We studied structural and functional states as well as
viability of various populations of human cord blood (CB)
nucleated cells (NCs, CD45"), including hematopoietic pro-
genitor cells (HPCs, CD34"), depending on the method of
whole cord blood separation and choice of cryoprotectants
with different mechanism of action and low temperatures.

The experiments showed high efficiency of the NCs
isolation from the whole CB by the two-step centrifugation
without use of additional chemicals that allowed to collect
more than 90% of CD45" and CD34" cells without loss of
their viability. High efficiency was also provided by
sedimentation in dextran solution: more than 80% CD45*
and CD34+ cells. It was established that NCs isolation in
dextran solution and subsequent freezing under 5% DMSO
protection, as well as cells isolation by two-step centrifuga-
tion and subsequent freezing under 10% PEG-1500
protection, kept viable more than 80% CD45* and 90% CD34*
cells. Different sensitivity of NC populations to the
damaging effects of cryopreservation factors was shown:
lymphocytes and monocytes were the most cryoresistant
(more than 95 and 90% viable cells, correspondingly).
Herewith, the main decrease in cells amount and their
viability was due to granulocytes.

There was shown the preservation of asymmetric phos-
pholipid distribution in 99% lymphocytes, 96% monocytes
and 83% granulocytes of CB, cryopreserved under the pro-
tection of DMSO and PEG-1500 after cells isolation in dextran
solution and by two-step centrifugation respectively. It was
established that an increased content of intracellular
reactive oxygen species (ROS) after cryopreservation with
DMSO and PEG-1500 was not critical and could be consi-
dered as cells response to the stress effects of freeze-
thawing.

The analysis of apoptosis stages in CB NCs showed
that isolation in dextran solution and cryopreservation with
5% DMSO, as well as isolation by two-step centrifugation
and cryopreservation with 10% PEG-1500, kept alive
(Annexin V-7AAD") the majority of cells, and cell damage
occurred primarily by necrosis (Annexin V-7AAD"). Major
percentage of damaged cells in any of the utilized cryopreser-
vation methods was due to granulocyte population, and
lymphocytes and monocytes were highly cryoresistant.

To emphasize, we can conclude that the presented
methods of cryopreservation of CB NCs based on isolation
in dextran solution and by two-step centrifugation and
application of DMSO and PEG-1500, provided a high level
of survival and viability in spite of ROS formation, that
provided their high potential for application in clinical
practice.
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