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Assessment of Status of Different Nucleated Cell Populations of Cord
and Donor Blood Depending on Their Cryopreservation Method

O1CHUBAIM COXPAHHOCTh M XKHM3HECIOCOOHOCTh MOMyIsIMi siapocoaepxamux kietok (SICK) kopaoBoii 1 TOHOPCKOH KPOBH B
3aBHCHUMOCTHU OT METOZa KpHOKOHCepBUpoBaHUs. I1oka3aHo, 4TO BhIJIEJIEHUE KJIETOK C TIOMOIBIO MOIUIIIOKMHA U ITOCIEAYIOIee UX
3amopaxxuBanue noj aumroi 5% IAMCO, a Taxke Boienenne JCK MeToioM AByX3TanmHOro HeHTpU(yrupOBaHHUS C TTOCIEIYIOIINM
3aMopaxuBanueM 1oz 3auuroi 10% I190-1500 no3BonsOT COXpaHUTh KOJUUYECTBO U KU3HECIIOCOOHOCTh KIETOK Ha JOCTaTOYHO
BBICOKOM ypoBHE. OCHOBHOE CHHXKEHHE KaK COXPaHHOCTH, TakK U >xu3HecrocooHocTH SICK He3aBHCHMO OT HCIIOIb3yEeMOM TEXHOJIOT U
KPHOKOHCEPBUPOBAHUS MPOUCXOIUT 32 CYET HOMYJISLNHU IPAHyJIOLHUTOB, @ TUM(QOLUTE U MOHOIUTHI OCTAIOTCSI O0Jiee YCTOHYHBEI K
HOBPEXKIAONIMM (aKTOpaM KpUOKOHCEPBHPOBaHHS. BbLI0 OKa3aHO, YTO MOHOHYKJICAPHBIE KJIETKH KOPJOBOM KPOBH O0JIee yCTONYHBBI
K HOBPEXKAAIONHMM (aKTOpaM KPHOKOHCEPBUPOBAHUsL, YeM OoJiee 3pesible KJISTKH JOHOPCKOH KPOBH, YTO MIPOSIBIISIETCSI B CYIIIECTBEHHBIX
OTIIMYMSX [TOKa3aTelNeH )KN3HECIOCOOHOCTH KIETOK MPAKTUYECKH BO BCEX CIydasx A0 U IOCIe UX KPUOKOHCEPBUPOBAHMUSL.

Knrouesvie cnosa: snpocoaepxaiiye KJISTKH, KOPAOBas U JOHOPCKask KpoBb, kpuonpotekropsl, JIMCO, I130-1500, kprokoH-
CepBHUpOBaHUE.

OriHI0BaM 30€peXKEHICTh 1 UTTE3AATHOCTD MOMYIILiH sapoBmicHuX KiiTrH (SIBK) kopnoBoi Ta 1oHOPCHKOT KPOBi 3aJ1€)KHO Bij
MeTOay KpioKOHcepByBaHHs. [loka3aHo, 110 BHIUICHHS KJIITHH 3a JONMOMOTOI MOJINIIOKIHY 1 HOZanblie iX 3aMOPOXKYBaHHS Iij
3axuctoM 5% JAMCO, a Takox BuainenHs SIBK meromom aBoxeramHoro ueHTpHQyryBaHHS 3 HACTYITHHM 3aMOPOXKYBaHHSM IIi[
3axuctoM 10% ITEO-1500 103BosIOTE 30eperTy KiIbKICTh 1 dKUTTE3AATHICTh KJIITHH Ha JIOCUTHh BUCOKOMY piBHi. OCHOBHE 3HIDKCHHS
sIK 30epeIKeHOCTI, TaK 1 xurTe3naTHocTi IBK He3anexxHo BiZ BUKOPUCTAaHOT TEXHOJIOTT KPIOKOHCEPBYBaHHS BiJOYBa€ThCS 32 PaXyHOK
HOMYJISILIT TPaHYJIOLMTIB, @ TIM(OLUTH i MOHOIIUTH € O1NIBII CTiHKI 10 MOIIKODKEHb (haKTopaMu KpioKOHCepBYBaHHs. byno noka3zaxo,
1110 MOHOHYKJICApHI KJIITHUHH KOPZOBOT KPOBi OLIIBII CTIHKI J10 TOIIKOHKEHb (haKTOpaMy KPiOKOHCEPBYBaHHSI, HXK O1JIbII 3pijti KIITHHH
JIOHOPCHKOT KPOBi, 1110 MPOSBISIETHCS B CYTTEBUX BiAMIHHOCTSAX MOKA3HUKIB )KUTTE3ATHOCTI KJIITHH MPAKTHYHO Y BCIiX BUMAIKAX JIO 1
micist iX KpiOKOHCEpBYBaHHS.

Kniouosi cnosa: ssipoBMicHI KIIITHHH, KOPIOBa i JOHOPChKA KpoB, kpionporekropu, JIMCO, TIEO-1500, kpiokoHCepBYBaHHS..

Quantity and viability of nucleated cell (NC) populations of cord and donor blood was assessed after implementation of various
cryopreservation method. It has been shown that isolation of cells by polyglukin and their following freeze-thawing under 5% DMSO
protection as well as isolation of NCs by two-step centrifugation with following freeze-thawing under 10% PEO-1500 protection
allows the preservation of a quantity and viability of cells at quite a high level. Basic reduction of both quantity and viability of NCs
independently on the cryopreservation methods used occurs on account of the population of granulocytes, lymphocytes and monocytes
occured to be more resistant to damaging cryopreservation factors. Mononuclear cells of cord blood were shown to be more resistant
to damaging cryopreservation factors unlike mature cells of adult donor blood that was manifested in significant differences of the
indices of cell viability virtually in all cases prior to and after their cryopreservation.

Key words: nucleated cells, cord and donor blood, cryoprotectants, DMSO, PEO-150, cryopreservation.

B nocnennue necsatuneTs A JI€YSHUS pa3Ind-
HBIX 3a00JIEBaHNN CHCTEMBI KPOBH BCE YaIIlE HCTIONb-
3y10T remoroatuyeckue ctBosoBsie kieTku (I'CK) u3
kopnoBoit kpoBu (KK) m mepudepuueckoit kpoBu
B3pocibix goHopoB (IK) [6-8, 13, 14].

HUcnonp3oBanue hpakuuy reMONO3THYECKUX CTBO-
JIOBBIX KJIETOK, KOTOPBIE BXOJAT B COCTaB AAPOCONED-
xamux kietok (AICK), cramo npeanochuikoit k co3-
JaHNI0 0AHKOB KPOBH, B KOTOPBIX 00pa3Ibl XpaHATCS
B xuAKoM azote (mpu —196°C) B TeUeHHE UIUTENb-
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During recent decades to treat different diseases
of blood system the hemopoeitic stem cells (HSCs)
derived from cord blood (CB) and adult donor periphe-
ral blood (DPB) have been used more and amore often
[6-8, 13, 14].

Application of the fraction of hemopoietic stem cells
being the part of nucleated cells (NCs) has become
the pre-condition for establishing the blood banks,
where the samples are stored in liquid nitrogen (at
—196°C) for a long time with no loss of their biological
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HOTO BpeMeHH 03 IMOTepH MX OMOJIOTMIECKUX CBONCTB.
OpHako, HECMOTPSI Ha MHOXKECTBO CYIIECTBYIOIINX
MeTon0B KprokoHcepBuposanus JCK kposu, mpodie-
Ma COXpaHEHHS WX (YHKIHMOHAJIBLHOH aKTUBHOCTH
[IOCJIE 3aMOpPAKMBAHUS JaJeka OT OKOHYATEIbHOIO
pewenus [1, 3, 8, 11].

VYuutpiBas HeOONbLIME 00BEMBI KOPAOBOK KPOBHU
U TPYAHOCTH, cBA3aHHbIE ¢ nonydeHneM ['CK u3 no-
HOPCKOH, 04eHb BaYKHO COXPAHNUTh MAaKCUMAaJIbHOE KO-
nugectBo SICK 6e3 morepu ux mponudepaTuBHON
AKTHBHOCTH ¥ )KU3HECTIOCOOHOCTH TTIOCIIE KPHOKOHCEP-
BHupoBaHHA. JlJi1 3TOrO0 HEOOXOAMMO pa3pabarhiBaTh
HOBBIE ¥ YCOBEPIIIEHCTBOBATH CYIIECTBYIOIIUE METO-
IIbI KPHOKOHCEPBUPOBAHMS TAHHBIX KJIETOK.

Texnonorus kpuokoHcepsrupoBanus SICK coctout
13 HECKOJIBKUX Ba)KHBIX 3TaroB. “/lecrabumu3amms’™
(HapylIeHHe HOPMaIbHOTO OMOJOrMYECKOTO PUTMA)
KJIETOK Ha JI000M M3 HUX MOXKET IPUBECTH K MOTEPE
(yHKINOHATBHOW aKTUBHOCTH, & TAK)KE MX KOJTMUECTBA
ocyie KpHOKOHCEPBUPOBAHHUS U, KaK CIIEJICTBUE, HECOC-
TOSITEILHOCTU 3aroToBieHHoro mpemapara SICK.
Llens JaHHOTO HCCIIEIOBAHUS — OIIEHKA COXPaHHOCTH
u xu3HecmocooHocTH SICK xopaoBoi M TOHOPCKOM
KPOBH, a TAK)KE aHAIN3 MI3MEHEHHS MX OMYJSIIIHOHHOTO
cocTaBa mociie KpHOKOHCEPBUPOBAHUS PA3ITUIHBIMHU
METOJaMH.

Martepuanbl n metoanl

Oo6mwekt uccnenoanus — ICK moHopckoii u kop-
JIOBOM KPOBH YEJIOBEKA, 3arOTOBJIEHHOM Ha IIIIOKO30-
LUTpaTHOM pacTBope. KopioByIo KpoBb ITOTy4daiu u3
BEHBI ITyJIbCUPYIOIIECH IyOBUHBI IOCIIE HHPOPMHUPO-
BAaHHOTO COTIACHS POKEHHILIBI.

Konuentparst (Conc) SICK Beiaensiiim HECKOIbKH-
MH METOJIaMHU: METO/IOM CeAMMEHTAnuu B 3%-M 1o-
nunmokuse (Conel) [2], METOIOM LIEHTpU(YTHPOBa-
HUSl B TPAJMEHTE IUIOTHOCTU (UKOJLI-BeporpaduHa
(Conc2) [9] u o pa3paboTaHHOMY HAMH METOTY IBYX-
9TAITHOTO LEHTPU(PYTUPOBAHUS LIETBHON KPOBH C IOC-
nenyomuM nonydenueMm koHueHTtpara SICK B ayrto-
mwiazme (Conc3) [4].

B kauecTBe KpUONIPOTEKTOPOB B pabOTE HCIOIB30-
Bann: numeticynbpokenn (IMCO) B koHeuHOH
KOHLEHTpauuu 5% U noaudTuieHokeu ¢ M.M. 1500
(IT90-1500) B xoHeuHO#1 KOHLIEHTpauuu 10%, mpuro-
ToBieHHbIH Ha pacTBope 0,01 M docdarno-conesBoro
oydepa, cogeprkarero 0,15M NaCl, pH 7,4. KonrieHt-
pat SJICK Concl 3amopakuBanu Kak oJ 3a1UTON 5%
AMCO, Tak u 6e3 nero. Koanearpar SICK Conc?2 3a-
mopaxwuBanu B npucytcteun JJMCO nmu [120-1500.
Kpuokoncepsuposanne SCK, momy4eHHBIX By X3Tal-
HbIM HeHTpudyrupoanueM (Conc3), MpOBOIUIN TIOA
samuTon 10% I120-1500. KpuonpoTekTops! k cyc-
MIEH3UH KJIETOK 100aBIISIIN 103UPOBAHHO IPH HU3KOH
MOJIOKUTENbHON Temmneparype (2...4°C), 1:1 no
o0wsemy [1].
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properties. However, in spite of numerous existing me-
thods for cryopreservation of blood NCs the problem
of preserving their functional activity after freeze-thaw-
ing is far from being completely solved [1, 3, §, 11].

Taking into account small volumes of cord blood
and the difficulties related to the obtaining of HSCs
from blood of adult donor, it is very important to pre-
serve the maximum amount of NCs with no loss of
their post-thaw proliferative activity and viability. For
this aim it is necessary to develop novel and improve
existing methods to cryopreserve these cells.

Cryopreservation technique for NCs consists of
several important stages. Cell ‘destabilization’ (disorder
of' normal biological rhythm) at any of them may lead
to the loss of functional activity of cells and also their
number after cryopreservation and as a consequence
to the failure of procured preparation of NCs. The
aim of this study was to assess the survival rate and
viability of cord and donor blood NCs as well as to
analyze the changes in their population composition
after cryopreservation with different methods.

Materials and methods

The research objects were NCs of human adult
donor and cord blood, procured with glucose-citrate
solution. Cord blood was obtained from vein of pulsing
umbilical cord after the informed consent of a parturient
woman.

Concentrates (Conc) of NCs were isolated with
following methods: sedimentation in 3% polyglukin
(Concl) [2], centrifugation in ficoll-verografin density
gradient (Conc2) [9] and according to the own method
of two-step centrifugation of a whole blood with follow-
ing obtaining the concentrate of NCs in autoplasma
(Conc3) [4].

In the research the following cryoprotectants were
used: solutions of dimethyl sulfoxide (DMSO) in a final
concentration of 5% and polyethylene oxide with mole-
cular mass of 1500 (PEO-1500) in a final concentration
0f 10% on a base of 0.01M phosphate buffer, containing
0.15M NaCl, pH 7.4. Concentrate of NCs Concl was
frozen-thawed both under protection of 5% DMSO
and without it. NCs concentrate Conc2 was frozen-
thawed in the presence of DMSO or PEO-1500. The
NCs obtained with two-step centrifugation (Conc3)
were frozen under the protection of PEO-1500. Cryo-
protectants were added to cell suspension drop-by-
drop at low positive temperature (2...4°C), 1:1 v/v [1].

Afterwards the cell suspension was transfered into
1.8 ml cryovials (Nunc) and was cooled down to—196°C
according to previously developed two-step program
[5] using programmable freezer Cryoson (Germany).
Thawing was performed at 37°C in water bath during
constant shaking.

The number of survived NC cells was examined
by standard method using Goryaev's chamber. Cell
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3areM CyCIeH3HUI0 KJIETOK MEPEHOCHIIH B KPHUOTIPO-
oupku (“Nunc”, CILIA) o6bpemom 1,8 MiT 1 oXJTaXk1anm
10 —196°C cornacHo paHnee pa3padOTaHHOI 1By X Tall-
HOH mporpaMMme [5] Ha mporpaMMHOM 3aMOpakKHBa-
tene “Cryoson” (I'epmanus) [5]. OTorpes ocyuecTt-
Bisun ipu 37°C Ha BozsiHOW OaHe MPH MOCTOSTHHOM
MOKa4YMBaHUH.

KonnuectBo coxpannsix JICK onpenensinu cran-
JapTHBIM METOIOM C MOMOIIbI0 KaMmepsl [opsesa.
CoxpaHHOCTB KJIETOK OMPEAETISUTN KaK OTHOIIIEHHE KO-
JNYECTBA KJIETOK B 00pasiie, oIBEPTHYTOM BO3JeH-
CTBHIO, K KOJTMYECTBY MHTAKTHBIX (JI0 BO3IACUCTBHS)
KJIETOK, BEIPA)KEHHOE B ITPOIIEHTAX.

®enoTunupoBanue sapoconaepxamux (CD45Y)
KJIETOK, a TAK)KE OLEHKY UX )KU3HECTIOCOOHOCTH C TO-
mouipto JIHK-Mapkepa 7-aMuHOakTHHOMULIMHA D
(7AAD) npoBoaunu METOIOM MIPOTOUHON TUTOPITYO-
pumMeTpuu Ha mpotoynoM urometpe “FACS Calibur”
(“Becton Dickinson”, CIIIA) ¢ ucrons30BaHuEM pea-
red-toB “BD” (CILA). )KuzHecrmocoOHBIMU CUUTAITN
JIOJTIO KJIETOK, He okpameHHbIX 7AAD (7TAAD") B ore-
HUBaeMBbIX 0Opasiax. /[aHHbIe MPOTOYHON IIUTOMETPHU
OIIEHWBAJIH C TIOMOIIBIO TPOTPAMMHOT0 00ecTieueHus
“CellQuestPro™.

Janusie mpencrasiensl B Buae M £+ SE, noctoBep-
HOCTh pa3lInyuil MEXIy BBHIOOPKAMH OIIEHUBAJIHU C
noMouIsio t-kpurepus CTbIOAEHTA ¢ YPOBHEM 3HAUH-
MocTu 5%. O0beM BBHIOOPKH COCTABISLT HE MEHee 5
9KCIEPUMEHTOB.

Pe3yAbTaThl M 00Cy)XA€HHe

Ha cerogusmuuii n1eHb KPHOKOHCEPBUPOBAHUE
SCK saBnsieTcs ogHUM U3 HauboJiee Hale)KHBIX METO-
JIOB WX JOJITOCPOYHOTO XPAaHEHHs U COCTOWUT U3 He-
CKOJIBKUX dTanoB: Beiaenenue ¢ppaknuu SCK u3
LIeTbHON KPOBH, 00paboTKa KIIETOK KPHOMIPOTEKTOPOM
1 3aMOPAKUBAHUE-0TOrpeB. Kaxablii U3 3THUX 3TanoB
MOJKET OBITh ITOTEHIIHAILHO omacHbIM 11t SICK, mos-
TOMY TIpH pa3padboTke Hanboee 3G hekTHBHBIX METO-
JIOB UX KPHUOKOHCEPBHUPOBAHUS C COXPAHEHHEM MAKCH-
MaJbHOTO KOJMYECTBA KJIETOK B >KH3HECIIOCOOHOM
COCTOSIHMHM HEOOXOAWMO HPOBOJUTH KOMIUIEKCHYIO
OLIEHKY UX COCTOSHUS Ha Ka)KJ0M 3TaIle KpUOKOHCEP-
BHPOBAHUSL.

[IpoBeneHHbIe HAMU paHee UCCIEA0BaHUSA CTPYK-
TypHO-(YHKIIMOHAITBHOH motHoneHHOCTH SICK nokaza-
71 [2], 9TO TIOCIIe UX BBIAEICHUS C IIOMOIIIBIO MTOJIH-
[JIIOKWHA WA JIByXATATHOTO EHTPU(YTUPOBAHHMS
cHmkeHne xuzHecrnocoonoctu JACK u nsmeHenne B
ACUMMETPUYHOM pactpezaeneHnd GoconummaoB B
MeMOpaHe He HaOTI01aJINCh, a TIPH BBIICICHUN KIIETOK
C IOMOUIBIO (PHKOJIIA, YACTO HCHOIB3YEMOT0 B MUPO-
BOM MpakTuke [9], oTMEYanuch yMEHbIIECHUE )KU3HE-
CIIOCOOHOCTH M HAPYLICHNE ACUMMETPHH.

Crnenyronuii 3Tan MoAroTOBKH MOJYyYEHHBIX KOH-
nenTpaToB SICK k 3aMopa)kHBaHUIO IPEANIONAracT ux
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survival rate was defined as the ratio of cell number in
a sample subjected to the effect to the one of intact
cells (prior to the effect) expressed in percentage.

Phenotyping of nucleated cells (CD45%) as well as
assessment of their viability by means of DNA-marker
7-aminoactinomycin D (7AAD) was performed using
FACS Calibur flow cytometer (Becton Dickinson,
USA) and BD reagents. The portion of cells non-
stained with 7AAD (7AAD") in the assessed samples
were considered as viable (and expressed in percents
as viability). The data of flow cytometry were estimated
with CellQuest Pro software.

The data are presented as M*SE, the statistical
significance between the samplings was assessed by
means of Students t-criterion with significance level
5%. The sampling volume made not less than 5 experi-
ments.

Results and discussion

Today cryopreservation of NCs is one of the most
reliable methods for long-term storage and consists of
several stages: isolation of NC fraction from a whole
blood, treatment of cells with cryoprotectant and
freeze-thawing. Each of these stages may be potentially
dangerous for NCs, therefore during developing the
most effective methods of their cryopreservation with
preserving the maximum amount of the cells in a viable
state it is necessary to assess in a combined way their
state at every cryopreservation step.

The studies of structural and functional integrity of
NCs have shown [2] that after their isolation by means
of either polyglukin or two-step centrifugation there
were no reduced viability of NCs and no changes in
membrane asymmetric distribution of phospholipids,
and during isolation of cells with ficoll, frequently used
in the world practice [9], there was found the decrease
in viability and impaired asymmetry.

Next stage of preparing the obtained concentrates
of NCs to freezing requires their treatment with cryo-
protective agents, we used a penetrating into a cell
DMSO and non-penetrating PEO-1500. The treatment
of the cells with these cryoprotectants at low positive
temperature allowed the survival of 95% NCs (of their
initial number in corresponding concentrates after
isolation) both in cord and adult donor blood (Fig. 1).

After freeze-thawing the highest survival of NCs
in respect to their initial number in corresponding
concentrates after isolation is observed in the cell
suspensions obtained with two-step centrifugation
(Conc3) and frozen-thawed under the protection of
10% PEO-1500 as well as after isolation of the cells
using polyglukin (Concl) and freeze-thawing with 5%
DMSO. These observations are similar both for NCs
of cord and adult donor blood. After freeze-thawing
of cord and adult donor blood NCs isolated with ficoll
(Conc2) we observed a decrease in their survival: when
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Puc. 1. Coxpantocts simpoconepskamux (CD45%) kietok moc-
1e 06pabOTKH KPHOIPOTEKTOPAMH H 3aMOPAXKUBAHHS-0TO-
rpeea: [0 — kopnoBsas kpoBb; E — KpOBb B3pOCIIOro TOHOPA;
* — CTATHCTUYECKH JOCTOBEPHBIC OTIIMYHS MEXKTY TOHOP-
CKOH ¥ KOpJ10BOii KpoBEIo (p < 0,05).

Fig. 1. Survival rate of nucleated (CD45") cells after treatment
with cryoprotectants and freeze-thawing: O — cord blood;
O —adult donor blood; * — statistically significant differen-
ces between donor and cord blood (p < 0.05)

00paboTKy KpHOIIPOTEKTOPHBIMH BEIIECTBAMHU, B Ka-
YeCTBE KOTOPHIX OBLIH UCTIONH30BAHBI IIPOHUKATOIITII
B kietky JIMCO u Henponukatomwmii [190-1500. O6-
paboTKa KJIETOK JaHHBIMU KPHUOMPOTEKTOpPaAMH IIpH
HU3KOH MOJIOKUTEIEHOM TeMITepaType MO3BOJIHIIA COX-
pauuTh 10 95% SICK (0T X HAYAIBHOTO KOJTMYECTBa
B COOTBETCTBYIOLIMX KOHIIEHTpPATax IMOCIE BbIAEIe-
HUS1) KaK B KOPIOBOM, TaK U JOHOPCKO# KpoBH (puc.1).

ITocne 3amMoOpa)kBaHUSA-OTOTPEBA Ty UIIIast COXpaH-
HOCTh SICK 110 OTHOIIEHHIO K HAYaIbHOMY UX KOJH-
YECTBY B COOTBETCTBYIOIINX KOHIICHTPATaX MOCJE BbI-
JeJeHUs HaOJoqaeTcsl B KIETOYHBIX CYCIICH3UAX,
MMOTYYCHHBIX JBYXITAIHBIM IEHTPUPYTHPOBAHUEM
(Conc3) u 3amoposkeHHbIX o1 3anuToi 10% I190-
1500, a Takke mocJye BBIACICHUS KIETOK C UCIOb-
3oBaHueM nonuniokuHa (Concl) u 3amopakuBaHuUs
¢ 5% JAMCO. Takne W3MEHEHHUS COXPAHHOCTH Ha-
omonanu B cycnen3usax SICK xak kopmoBoil KpoBw,
Tak u JoHOpcko. [locie 3amopakuBaHUsSI-OTOrpeBa
SCK xopnoBoi B TOHOPCKOM KPOBH, BBIJEIEHHBIX C
roMotiiio (hukosuia (Conc2), HaOMOAAETCS CHIDKEHHE
WX COXPaHHOCTH: TpH ucronb3oBanuu 5% JIMCO 6o-
nee uem Ha 30%, a ¢ 10% I1D0-1500 Gonee yeM Ha
37% (puc. 1).

Hawn6onsmue norepu SICK kak JOHOPCKOH, Tak U
KOPIOBOW KPOBH HAOJIIONAIOTCS B CYCIICH3USIX KIIETOK,
BBIJICJICHHBIX C MOMOLIBIO MOJUIIIOKMHA U 3aMOPO-
»keHHBbIX 0e3 gobasinenus IMCO (Concl). Tak, co-
xparHocTh SICK JIK cocraBnser 52,4 + 3,6, a KK —
55,6+ 1,4% oT Ha4aJIbHOTO UX KOJINYECTBA B COOTBET-
ctBytomieM koHueHTpare SACK no 3amopaxuBaHus
(puc. 1).

Ha cienxytromem sTame OIeHKH COCTOSHUS KIIETOK
B IIpoIIecCce KPUOKOHCEPBUPOBAHMSI OBLIIO TPOBEICHO
nccienoBanue xuzHecrnocoonoctn CD45*-kmeTok ¢
HCIONBb30BAaHUEM BUTANBHOTO Kpacutens 7AAD, ko-
TOPBIN MPOHUKAET B KJIETKH C HAPYIISHUSIMH IEJI0CT-
HOCTH MeMOpaHBbl. DTOT KPacUTEIbh 00pa3yeT B KOMII-
nekce ¢ JJHK BreicOokodmyopeciieHTHbIE aAayKThl,
KOTOPBIE HACHTU(DHUIUPYIOT KIIETKH KaK "HEKU3HECTIO-
coonsre" 7AAD*-knetku [10, 12]. IIpu aToMm skcme-
PUMEHTAJIbHO OBLIO J0Ka3aHO, YTO MCIIOJb30BaHHBIC
B paboTe BHICOKOMOJIEKYISPHBIC HEMTPOHUKAIOIINE B
kneTky Beriectsa (I190-1500 u monurimokuH) He OI10-
kupytoT CD-Mapkephl 1 He IPETSITCTBYIOT TPOHUKHO-
Benuto JJHK-kpacutens 7AAD B kieTkw.
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using 5% DMSO it falled more than by 30% and with
10% PEO-1500 it decreased more than by 37% (Fig. 1).

The highest losses of NCs of both adult donor and
cord blood are observed in cell suspensions isolated
with polyglukin and frozen without DMSO (Concl).
So, the survival rate of adult donor blood NCs makes
52.4 + 3.6 and 55.6 = 1.4 % for cord blood cells if
compare with their initial amount in corresponding
concentrate of NCs prior to freezing (Fig. 1).

At the next stage of assessment of cell state during
cryopreservation there was studied the viability of
CD45" cells using vital dye 7AAD, penetrating into
the cells with impaired membranes. This stain binds
with DNA and forms highly fluorescent adducts,
identifying cells as ‘non-viable’ 7AAD" cells [10, 12].
Herewith there was experimentally shown that the used
in the research highly molecular substances non-
penetrating into a cell (PEO-1500 and polyglukin) do
not block CD markers and do not prevent the penetra-
tion of DNA-dye 7AAD into the cells.

It has been shown (Fig. 2) that after treatment with
corresponding cryoprotectants of the cells isolated
either with polyglyukin or two-step centrifugation the
number of CD45"7AAD" cells both in adult donor and
cord blood did not exceed 3%. In the case of the treat-
ment with cryoprotectants of the cells isolated by ficoll
the injuries were more evident: in cord blood cells the
number of 7AAD" cells increased up to 7, and up to
12% in adult donor cells, that may be the result of
their significant destabilization at the stage of isolation
from a whole blood (Fig. 2).

The assessment of NC viability after freeze-thaw-
ing has shown (Fig. 2) that the lowest content of
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Puc. 2. KonmndectBo xu3aecnocobHbix (CD4577AAD") kie-
TOK mociie 00pabOTKH KPHOMPOTEKTOPAMH H 3aMOPaXKH-
BaHus-oTorpesa: 1 —xopnoBas KpoBb; E — KpOBB B3pOCIIOro
JIOHOpA; * — CTATHCTHYECKH TOCTOBEPHBIC OTIINYUS MEXKITY
JIOHOPCKOH ¥ KOpJ0BO# KpoBhIO (p < 0,05).

Fig. 2. Number of viable (CD45"7AAD) cells after treatment
with cryoprotectants and freeze-thawing: O — cord blood;
O — adult donor blood;* — statistically significant differ-
ences between donor and cord blood (p < 0.05).

bruto mokazano (puc. 2), 9To mocie o0paboTKu
COOTBETCTBYIOIIUMH KPHOIIPOTEKTOPAMH KIETOK, BBI-
JI€JICHHBIX C TOMOUIBIO OTUTIIOKIUHA WU 1By X TaIl-
HbIM HeHTpudyrupoBanuem, xkoauuectBo CD45*
TAAD'-Kk1eTok Kak B JOHOPCKOHM, Tak U KOPAOBOH
KpoBH He npesbimano 3%. Uto kacaercs o0paboTku
KpPHOIPOTEKTOPAMH KJIETOK, BBIAETIEHHBIX C TOMOILBIO
(bukomnia, TO HOBpEXKICHUS ObUTH yKe 00JIee OUSBUTHBL:
B KOPJIOBO#1 KpOBH Kom4aecTBO 7A AD'-KJI€TOK TOBHI-
1ajao0ch 10 7, a B JOHOPCKOU — 110 12%, 94TO MOXKET
OBITH PE3yABTATOM HMX CYIIECTBEHHOU JOecTabuin3a-
[IMH Ha dTaTe BBIJCICHUS U3 TIEIHbHOU KPOBH (pHC. 2).

Omnenka xxmu3uecrocodnoctu SICK mocne 3amopa-
YKUBaHUS-0TOTPEBa IoKasana (puc. 2), 9To caMoe HU3-
koe conepkanue 7AAD™-KIeTok Kak KOpIOBOM, Tak
Y TOHOPCKOM KpoBU HaOmronanocsk B cycrensuu SICK,
BBIJEICHHBIX C MOMOLIBIO MOJIUIIIOKMHA U 3aMOPO-
JKeHHbIX moJ 3amutoi 5% JAMCO. 3aMopakuBaHue
SICK mox 3ammtont 10% IID0-1500 mocne ux BuIge-
JIEHUSl IByXATAlHBIM IIEHTPU(PYTHPOBAHUEM TaKKe
XapaKTepU30BAJIOCh HU3KUM cojepkanueM 7AAD*-
KIIETOK.

3amopaxunBanue-ororpes SCK, BbaeneHHBIX C
nomomnesio nonunmokuHa (Concl), 6e3 nobasneHus
JOTIOJTHUTENIEHOTO TPOHHUKAIOIIET0 KPUOTIPOTEKTOPA,
KpOMe HanOOITbINEH MOTePH KOJIMYECTBA KIIETOK, TOKa-
3BIBAET CaMble HU3KHE 3HAYECHHS )KU3HECTTOCOOHOCTH
(puc. 3). B nanHOM cityuae HEXHU3HECIIOCOOHBIE KIIET-
KU cocTaBisaoT 66,4 + 4,0 B joHopcKoi kpoBu u 60,0 £
5,3% B KOpaOBOH (pHC. 2).

Ananns xxusHecrnocooHoctu SICK, BeIgeIeHHBIX C
MOMOIIBI0 (PUKOJLIA, TIOKA3aJl BBICOKOE COAEpIKaHUe
7TAAD'-kneToK mocie KpuOKOHCepBUpOBaHUs. Tak,
3aMOpaXUBAHUE-OTOTPEB JAHHBIX KIETOK ¢ 5%
JAMCO cHmXan0 XA3HECIIOCOOHOCTE SIPOCOIEP-
xamux kinetok KK wa 31,9 u JIK Ha 39,4%, a mox
samuToi 10% I190-1500 — wa 40,4 u 45,2% coot-
BETCTBEHHO (pHC. 2). DTH JaHHBIE CBUAECTEIHCTBYIOT
0 TOM, YTO 3HAYMTENbHAs AeCTaOMIN3aIus KIETOK
IIPY BBIZICTICHUH C UCTIONB30BaHIEM (DHKOJLIA IIPHBOIAUT
K KPMOKOHCEPBHUPOBAaHUIO 3aBEJOMO IOBPEKIECHHBIX
KJIETOK. DTO MPOSBIISIETCS B CHUKEHUU UX yCTOU-
YUBOCTH M MOTEPE >KMU3HECIOCOOHOCTH Ha 3Tamax
J00aBIIEHUS KPUOTIPOTEKTOPA ¥ 3aMOPAKUBAHHS-0TO-
rpeBa.
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7AAD" cells of both cord and adult donor blood was
observed in the suspension of the NCs isolated by
means of polyglukin and frozen under 5% DMSO
protection. Freezing of NCs under 10% PEO-1500
after their isolation with two-step centrifugation was
also characterized with low content of 7JAAD™ cells.

Freeze-thawing of the NCs isolated with polyglukin
(Concl) without adding the penetrating cryoprotectant,
resulted in the lowest values of viability and the biggest
loss of the cell number (Fig. 3). In this case non-viable
cells make 66.4 £ 4.0 in adult donor blood and 60.0 +
5.3% in cord blood (Fig. 2).

Analysis of the viability of NCs, isolated with ficoll
has shown a high content of 7AAD" cells after cryo-
preservation. So, freeze-thawing of these cells with 5%
DMSO reduced the viability of nucleated cells of cord
blood by 31.9 and adult donor cells by 39.4% and under
the protection of 10% PEO-1500 by 40.4 and 45.2%,
correspondingly (Fig. 2). These data show that signi-
ficant destabilization of cells when isolating with ficoll
results cryopreservation of already damaged cells. This
manifests in their reduced resistance and loss of viabi-
lity at the stages of adding cryoprotectant and freeze-
thawing.

Since the fraction of blood CD45" cells is heteroge-
neous and comprises the populations of lymphocytes,
monocytes and granulocytes there was important to
estimate the state of each of these NC populations
after the effect on them of damaging factors of cryo-
preservation.

The performed by us analysis of population compo-
sition of CD45" cells prior to and after cryopreservation
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Puc. 3. )KnuznecrnocoOHOCTB sIPOCOAEPIKAILINX KIETOK KOPAOBOM KPOBH JI0 M ITOCIIE 3aMOpakKNBaHUA-0TOTpeBa, %: UL —
xu3HecrocobHbie (CD4577AAD") knerkn; UR — nexusnecriocobusie (CD457AADY) xiierku. JlaHHBIE TUIMYHOTO

OKCIICPpUMCHTA.

Fig. 3. Viability of cord blood nucleated cells prior to and after freeze-thawing, %: UL —viable (CD45"7AAD") cells, UR —
non-viable (CD45"7AAD") cells. The data of typical experiment.

[Mockoneky ¢pakuus CD45-kneTok KpoBH sIB-
JISIETCS TeTEPOTEHHOM M BKITFOYAET MOMYJISLUH TUM(O-
LIUTOB, MOHOIIUTOB U T'PaHYJIOLUTOB, BAKHO OLICHUTh
COCTOSTHME Ka 101 n3 AaHHbIX nomyssiuni SICK nocne
BO3IEHCTBHS Ha HUX (DAKTOPOB KPHOKOHCEPBUPOBAHUSI.

KpuoGMoROrIM

T.21,2011, Ne4

with different methods testify to a re-distribution of
percentage ratio of NCs populations (Fig. 4, Table 1):
the relative content of lymphocytes and monocytes
increases, and granulocytes reduces, i. e. the cell los-
ses during freezing occur mainly due to granulocytes.
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IIpoBeneHHBII HaMU aHANIU3
MOMYJIAUMOHHOTO coctaBa CD45-
KJIETOK JI0 U MOCJIE€ KPUOKOHCEPBH-
pOBaHUS Pa3IUYHBIMU METOAAMHU
CBUJETENLCTBYET O IIEpepacnpee-
JIEHUH TIPOLIEHTHOTO COOTHOLIEHHUS
nonysiuuid SICK (puc. 4, tabmn.1):
YBEJINYUBAETCA OTHOCUTEIBHOE CO-
JeprKaHue TUMQPOIUTOB U MOHOITHU-
TOB, a TPAHYJIOLUTOB CHHU)KAETCH,
T. €. IOTEePH KIETOK IPY 3aMOPaAKH-
BaHWU MPOUCXOJIAT B OCHOBHOM 32
CYEeT TPaHYJIOIHUTOB.

O1eHKa COXPaHHOCTHU U JKH3HE-
CHOCOOHOCTH Pa3IMYHBIX MOIYJIS-
it SICK, BEIIEIEHHBIX € IIOMOIIBIO
MOJIUTAIOKMHA WM JIByX3TAIHBIM
LEeHTpUYTrUupoBaHUEM, MTOKa3aa
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(tabm.1, 2), uTo 06pabOoTKa KIETOK Quad %Gated Quad %Gated
KPHOIIPOTEKTOPAaMH HE IPUBOAMIA K R1 39.8 R1 36.8
3HAYMTEITLHOMY YMEHBIIEHHEO KOJIH- R2 13.3 R2 13.1
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(Tab6m. 2). MoHOIMTBI KOPAOBOH U B T e i e ®
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II0JIb30BaHUU OJAaHHBIX METOIJOB
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KpHokoHcepBupoBanus. [Ipu stom Quad %Gated Quad %Gated
OCHOBHOE CHIDKEHHE KU3HECTIOCO0- E; ‘1‘58 S; 11%
nHoctu SICK B 3THX npenapaTax, Kak R3 431 R3 44’5

Y CHWOKEHHE COXPAHHOCTH, TIPOUCXO-
JTAIIO 32 CUET HOIYJSIUU TPaHyIIo-
uutoB (Tabn. 2), KoTopas MeHee
ycTOHUMBA K NEHCTBUIO HU3KHUX
TEeMITepaTyp.

O6paborka SICK, BbIeNEeHHBIX
¢ momotpio Gukoiia (Conc2), npu-
BOoJMJIa K OoJjiee CyIECTBEHHOMY
CHIDKEHHUIO J)KU3HECTIOCOOHOCTH JTMMQPOIIUTOB U MOHO-
[IATOB HE3aBUCHUMO OT THTIA UCIIOIB3YEMOTO KPHOIIPO-
TekTopa — nponukarorero (JAMCO) unu HenpoHUKaro-
mero B kietku (I190-1500). I'parymonuTs! xapak-
TEPHU30BAIIUCH €llle 00JIee BHICOKUM IPOIICHTOM He-
JKU3HECIOCOOHBIX KieTok 10 65 B JIK 1 38% B KK.

[Tocnenyroiiee 3aMoOpakMBaHUE-OTOTPEB JAHHBIX
kieTok (Conc2) mpruBOIUIIO K YBETUYESHUIO KOJTHYECT-
Ba HEKU3HECIOCOOHBIX JIMM(OIUTOB ¥ MOHOIIMTOB
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Puc.4. [TomynsumonHsIi coctas sixpoconepskanux (CD45") kineTok kopaoBoit
KPOBH JI0 U [OCIIE KpUOKOHCepBUpoBaHus: R1 — mumMboruTsl; R2 — MOHOIMTHI,
R3 —rpanynouutsl. JlaHHbIE THIIMYHOTO SKCTIEPUMEHTA.

Fig. 4. Populational composition of nucleated (CD45") cells of cord blood
prior to and after cryopreservation: R1 —lymphocytes; R2 —monocytes; R3 —
granulocytes. The data of typical experiment.

Estimation of survival and viability of different
populations of NCs, isolated with polyglukin or two-
step centrifugation has shown (Table 1, 2) that treat-
ment of the cells with cryoprotectants did not result in
a signficant lessening of the number and reduction of
viability of lymphocytes, monocytes and granulocytes.

Viability of lymphocytes, isolated with polyglukin
and two-step centrifugation and frozen-thawed under
protection of corresponding cryoprotectants, remained
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Tadumma 1. CoxpaHHOCTb SIPOCOAEPKALIUX KIIETOK JIOHOPCKOH U KOPAOBOW KPOBH MOCIIe 00PaOOTKH KPHOIIPOTEKTOPOM
Y 3aMOPaXKUBaHUsI (110 OTHOILICHHUIO K COOTBETCTBYIOIINM KOHIIEHTpaTam), %

Table 1. Survival rate of nucleated cells of donor and cord blood after treatment with cryoprotectant and freezing (in

respect to corresponding concentrates), %

AuM@OIUTH MoHOIUTHI T'panyronuTst
ST ——— Lymphocytes Monocytes Granulocytes
Experimental conditions AK KK AK KK AK KK
donor blood cord blood donor blood cord blood donor blood cord blood
Concl + 5% AMCO
Concl + 29.DMSO | 9771 =09 97,80 = 0,4 94,99= 2,5 94,93 = 32 91,19= 1,2 91,01 = 1,1
Obpaorka o e MSS | 9958 =10 | 9404208 | 952017 | 9L14%20 | 6509%84 | 8243%27
KPHUOIIPOTEKTOPOM ’
Treatment with .
cryoprotectant o A o | 9837 =04 | 9898 =04 | 9330%36 | 983104 | 941205 | 9277 =10
o
0,
%%Iﬁcczzi 11%/ ggg 94,39 1,1 96,98 =11 | 9362%=23 | 943517 | 6582%102 | 6742=56
o
()
conel * 2/; Ase | 941424 96,65+ 13 | 8375%74 94,19+ 49 51,65 = 3,9 67,30 % 1,4
o
Conc2 + 5% AMCO
Conca + 3% DMSO | 6698 =338 74,00 = 5,9 77,78 = 2,6 7272+ 48 | 4105=117 | 2418 =5,
3aMopakuBaHUe-
oTorpes e e ey | 97.19=09 9776 = 16 | 9317 24 | 9574=16 | 6330+28 | 7369+ 1,9
Freeze-thawing °
e e oy | 5745=48 | 6656 =52 260+ 45 | 3632+ 11,5 | 2458 =82 | 3575 %123
(]
Concl 76,58 = 5,9 74,26 = 1,8 68,01 = 9,2 63,00 = 6,5 31,52 = 4,2 42,69= 2,9
Tabauna 2. KonmnyecTtBo xkuzHecnocoOHbix (CD4577AAD") kiieTok TOHOPCKO ¥ KOPJIOBOM KPOBH
rocse o0paboTKK KPHOMIPOTEKTOPOM U 3aMOpaKUBaHUS, %o
Table 2. Number of viable (CD4577AAD") cells of donor’s and cord blood after treatment
with cryoprotectants and freezing, %
AUM@OIUTHI MOHOIUTHI I'panyronuTsl
T T p——— Lymphocytes Monocytes Granulocytes
Experimental conditions KK KK KK
donor blood cord blood donor blood cord blood donor blood cord blood
Concl + 5% AMCO
Concl + 3% DMSO | 9748 £05 99,43 = 0,2 94,18 =07 98,4 = 0,3 98,03 = 0,5 96,41 = 1,0
Obpatorka o e MSG | 9264%14 | 950404 | 876208 | 9307 =07 | 5692=134 | 7492 =109
(]
KPHUOIIPOTEKTOPOM
Treatment with .
cryoprotectant Conc3 + 101G | 9.2=03 993401 | 958 =03 | 9888 =02 | 9696=12 | 986202
o
o n o | 944608 | 9569=04 | 8738 =07 | 9401%07 | 5019148 | 7139% 9,1
(]
Concl + 5% AMCO
Concl + 3% DMSO | 8818 =08 96,77 = 0,5 83,66 = 1,5 96,14 = 0,9 55,66 = 5,3 63,26 = 6,1
Conc2 + 5% AMCO
Conc2 + 39 DMSO | 6572= 34 7375 = 2,9 56,82 = 3,1 5599 4,1 1517 = 4,4 1323 = 3,1
3aMopa’kuBaHMe- o
oTorpes Coned + 11%{; 0 | 8456 =06 | 958204 81,4 = 0,4 9031 = 0,7 | 4470 =84 | 56,00 = 42
Freeze-thawing °
e e g | 6022=18 | 6515=21 | 4368 =21 475028 | 21,65=115 | 20,14 =96
(]
Concl 42,18 = 2,1 53,56 = 4,2 337 = 4,1 58,51 = 9,3 1571 = 11,0 | 2213 = 11,8
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(Tabm. 2). Yto xacaeTcs MOMYISIUN TPaHyJIOIHTOB,
koTopas coctaBiaeT He 6oiee 10% ot Bcex SICK moc-
JIe BBIJICJICHUS C UCIOJb30BaHWEM (PUKOIIA, TO UX
x)u3HecrnocobHocTh Kak B JIK, Tak u KK mocne
3aMOpaKMBaHUSI-OTOTpeBa CHUKanack A0 90% nHesza-
BUCHUMO OT THUIIA HCIOJb3YEMOT0 KPUONPOTEKTOpa
(Tabm. 2).

Kak BumHO u3 Ta01. 1 u 2, 3aMopaxMBaHUE-0TO-
rpeB SICK, BBIICICHHBIX C TIOMOIIIBIO MTOJIUTITIOKIHA,
6e3 nobasnenusa IMCO mpuBoguT K rubenu 00Ib-
IIETO KOJINYECTRA INM(OIIUTOB, MOHOIIUTOB U I'PaHy-
nmonutoB Kak KK, tak m JIK. Takoe cHukeHUE
JKU3HECIIOCOOHOCTH KJIETOK (cM. puc. 2) Ha (oHe
[IOTEePH UX KoJndecTBa (CM. pHc. 1) MOXeT mpuBecTH
K Hed((DEKTUBHOCTH JTAHHOTO TIpenapara Ipy UCIOb-
30BaHUHU B KIIMHUYECKOU MPAKTHUKE.

Taxke HEOOXOIUMO OTMETUTH, YTO MPAKTHIECKH
BO Bcex ciydasx nocie obpaborku SACK kpuo-
MIPOTEKTOPOM U 3aMOPAKUBAHUS-OTOIPEBA KUZHECTIO-
cobHoCcTh nuMdonuToB U MoHonmuTtoB KK Obuta
CyIIECTBEHHO BhbIllIe TakoBou B JIK, 4To cBUAETENBCT-
ByeT 0 OounbIeil ycToiunBocTr MOHOHYKIIeapoB KK
K TIOBPEXKTAIOIMINM (PaKTOpaM KpHOKOHCEPBUPOBAHUSI.

BbiBOADI

IIpoBeneHHbIC WCCIETOBAHUS MOKA3aJM, UTO
BBIIECJICHUE AIPOCOACPKALIUX KIETOK C UCIIOIb30Ba-
HHUEM TOJUIIIOKMHA U MOCIEAYIONIEe UX 3aMOPaXKU-
BaHwue noj 3amuront 5% JIMCO, a Taxke BEIICICHUE
SACK mMeTomoM nByX3TarHOTO HEHTPUPYTUPOBAHUS C
MOCJEAYIOLIUM 3aMOpaKUBaHUEM 1o 3amuToi 10%
[190-1500 mo3BONAIOT MAKCUMAJIBHO COXPaHUTD KO-
mmyectBo SICK B mpenapartax, MOJy4EHHBIX Kak U3
KOPAOBOM KPOBH, TaK U JOHOPCKOU. ITpu 3TOM HX XKU3-
HECIIOCOOHOCTh OCTaeTcad Ha JAOCTATOYHO BBICOKOM
ypoBHe. OCHOBHOE YMEHBIIIEHUE COXPAHHOCTH U CHU-
xkerue xxu3Hecnocoonoctu ACK He3aBHCHUMO OT
HCIOJIB3YEMOT'0 METOIa KPHOKOHCEPBUPOBAHUS TIPOYIC-
XOJISIT 3a CUET MOIMYJISAIMY IPAHYIIOIUTOB, & TUM(OIMTHI
Y MOHOIIUTHI SIBJISIFOTCS 00JIe€ YCTOWYUBBIMH K T10-
BpexaaronuM (hakTopaM KPUOKOHCEPBUPOBAHMUS.
Taroke OBLIO TOKa3aHO, 9YTO MOHOHYKJICAPHBIE KIIETKH
KOPJIOBOH KPOBH 00JIee YCTOHUMBBI K TIOBPEK TAIOIIM
(hakTOpaM KPpHOKOHCEPBHUPOBAHUS, 4YeM OoJIee 3peible
KJIETKU AOHOPCKOM KPOBH, UTO MPOSIBISAETCS B Cy-
MIECTBEHHBIX OTIWYUAX MOKA3aTelIel JKU3HECITOCO0-
HOCTH KJICTOK MPAKTHYECKH BO BCEX CIIydasx 10 U
IOCJIE UX KPUOKOHCEPBUPOBAHUS.
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at quite a high level. Monocytes of cord and adult donor
blood, like lypmphocytes, were characterized with a
high viability when using these methods of cryopreser-
vation. Herewith the main reduction of NC viability in
these preparations as well as a decrease in survival rate,
occurred due to the population of granulocytes, which
was less resistant to the effect of low temperatures.

Treatment of the NCs isolated with ficoll (Conc2)
led to more significant reduction of viability of lympho-
cytes and monocytes independently on the type of the
used cryoprotectants — penetrating (DMSQO) or non-
penetrating into cells (PEO-1500). Granulocytes were
characterized with even higher percent of non-viable
cells: in adult donor blood up to 65 and 38% in cord blood.

Further freeze-thawing of these cells (Conc2) re-
sulted in the rise of the number of non-viable lympho-
cytes and monocytes (Table 2). As for the population
of granulocytes, comprising no more than 10% of all
NCs after isolation using ficoll then their post-thaw
viability both in adult donor and cord blood reduced
down to 90% undependently on the type of the used
cryoprotectants (Table 2).

As Tables 1 and 2 show the freeze-thawing of NCs,
isolated with polyglukin with no DMSO results in the
death of bigger amount of lymphocytes, monocytes and
granulocytes both in cord and adult donor blood. Such
a reduction of viable cells (see Fig. 2) on the back-
ground of the loss of their amount (see Fig. 1) may
lead to inefficiency of this preparation when used in
clinical practice.

It also should be noted that virtually in all the cases
after treatment of NCs with cryoprotectants and
freeze-thawing the viability of lymphocytes and mono-
cytes of cord blood was considerably higher than that
in adult donor blood, testifying to a higher resistance
of cord blood mononuclear cells to cryopreservation
damaging factors.

Conclusions

The performed studies have shown that isolation
of nucleated cells using polyglukin and their following
freezing under 5% DMSO protection as well as isola-
tion of NCs by two-step centrifugation with following
freezing under 10% PEO-1500 protection enables the
maximum preservation of NCs number in the prepara-
tions obtained both from cord blood and adult donor
blood. Herewith their viability has remained at quite a
high level. Basic reduction in the survival rate and
decrease in viability of NCs independently in the used
method of cryopreservation occur due to the population
of granulocytes, unlike lymphocytes and monocytes
which are more resistant to cryopreservation damaging
factors. Also it has been demonstrated that mononuclear
cells of cord blood are more resistant to cryopreserva-
tion damaging factors if compared with mature cells
of adult donor blood, which is manifested in significant
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