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I/ISy'—{aJ'lI/I BJIMAHUEC TUIMOTCPMHUYCCKOI0 XpaHCHHUA 10 KPUOKOHCEPBHUPOBAHUA M CaMOTO IpoHecca KPUOKOHCEPBHUPOBAHUA Ha

COXPaHHOCTB, JKM3HECIIOCOOHOCTD U CBOMCTBAa MEMOpPaH CTBOJIOBBIX KPOBETBOPHBIX KJIETOK C BRICOKUM MOTEHIIMAIOM TPoJiidepaTHBHOM
AKTHBHOCTH U CAaMOTIO[IEPKKH, a TAKXKE HEKPOBETBOPHBIX KJIIETOK JIEHKOKOHLIEHTpaTa kopaoBoii kpoBu yenoBeka (JIKKY). [Tonyuennsie
Ppe3yabTaThl HO3BOIMIN 3KCIIEPUMEHTAILHO 000CHOBATh MAKCUMAJILHO IOy CTUMBIH CPOK (24 1) THIIOTEpPMUYECKOTO XpaHEHUS KOPOBOH
KkpoBu 10 u3rorosieHus u3 Hee JIKKY. [TokazaHo noBeliieHIe NPOHUIAEMOCTH [UIA3MAaTHYECKUX MEMOPaH CTBOJIOBBIX KPOBETBOPHBIX
KJIETOK C BBICOKMM MHOTCHIHAJIOM MPOJIM(EepaTHBHON aKTHBHOCTH IHOCIIE UX KPHOKOHCEPBUPOBAHUS, KOTOPAs PacTeT CO CPOKOM
IPEeABAPUTEIHHOIO THIIOTEPMUYECKOTO XPaHEHHUS U ITO]] BIMAHUEM IPoLiecca KpUOKOHCEPBUPOBAHUS.

Knrouegvie cnosa: xopaoBast KpOBb YeJIOBEKA, CTBOJIOBbIE KPOBETBOPHBIE 1 HEKPOBETBOPHBIE KIETKH, TMIIOTEPMUUECKOE XPAHEHHUE,
KPHOKOHCEPBUPOBAHUE.

BuB4anyu BIUIMB TIIOTEPMiYHOTO 30€piraHHs 10 KpiOKOHCEPBYBAaHHS Ta CAMOTO MPOLECY KPIOKOHCEPBYBAaHHS Ha 30€peKEHICTD,
JKUTTE3AATHICTH Ta BIIACTHBOCTI MEMOPaH CTOBOYPOBUX KPOBOTBOPHUX KIIITHH 3 BHCOKHM ITOTEHITIaJIOM MpOJTiepaTHBHOI aKTHBHOCTI
Ta CaMOMIATPUMKH, a TAKO)K HEKPOBOTBOPHHUX KIIITHH JICHKOKOHIICHTpATy KopaoBoi kpoBi sronuau (JIKKJT). Otpumani pe3ynbratu
JIO3BOJIMJIH €KCTIEPIMEHTAIBHO OOTPYHTYBAaTH MaKCUMAIIBHO JOMYCTUMHN CTPOK (24 rOAWHM) TIOTEPMidHOTO 30epiraHas KOPIOBOi
kpoBi 10 BurorosieHHs 3 Heil JIKKJIL. TToka3aHo MiBHIIEHHS NPOHUKHOCTI IUIa3MaTHYHUX MeMOpaH cTOBOYPOBHX KPOBOTBOPHUX
KIIITHH 3 BUCOKHM TIOTEHIIIaJIOM MPOiepaTnBHOI aKTUBHOCTI IICIs X KPiOKOHCEPBYBAHHS, SIKE 3pPOCTAE 31 CTPOKOM IMOTIEPETHBOTO
TiNOTepMidHOTO 30epiraHHs Ta IiJ BILIMBOM IPOLECY KPIOKOHCEPBYBaHHS.

Kntouoei cnosa: xopaoBa KpoB JIFOIMHH, CTOBOYPOBI KPOBOTBOPHI Ta HEKPOBOTBOPHI KIITHHH, TIMOTEPMiYHE 30epiraHHs,
KpiOKOHCEpBYBaHHS.

Pre-cryopreservation hypothermic storage and cryopreservation process itself effects on integrity, viability and membrane properties
of hemopoietic stem cells with high proliferative activity and self-support potentials as well as of non-hemopoietic human cord blood
leucoconcentrate (HCBL) cells were investigated, as well as correlation between phenotypic marker expression and functional condition
of these cells was assessed. The data obtained allowed experimental substantiating the maximally acceptable term of hypothermic
storage (24 hrs) of cord blood prior to production of HCBL. A rise in plasmatic membrane permeability of stem hemopoietic cells with
a high proliferative activity potential after their cryopreservation was shown. The permeability also increased, as the term of
preliminary hypothermic storage was prolonged.

Key words: human cord blood, stem hemopoietic and non-hemopoietic cells, hypothermic storage, cryopreservation.

Ormnpenenenne TeMIepaTypHBIX YCIOBUH W JJTH-
TEJIFHOCTH XpaHEeHHsT 00pa31ioB KOPAOBOH KPOBH UEIIO-
Beka (KKY) mo 3amopaxkuBaHHUS OCTaeTCs CYIIECT-
BEHHOU MpoOJIeMOoi, Tak KaK KpOBb HEOOXOJIUMO
TPAHCIIOPTUPOBAThH B CIICIMATH3NPOBAaHHBIC TA00pa-
TOpUU AJis pabOTHI, CBA3aHHOU C BBIJCIIEHUEM SAPO-
conepxkamux kiaetok KKY, ux tectupoBaHuem u
KpUOKOHCEpBHpOBaHKUeM. Takke He perieHa mpooie-
Ma JUTHTEIILHOCTH XpaHEeHUS 00pas3IloB MPErapaTos,

MHCTUTYT npobAemM KpUMOOMOAOTMM U KPUOMEANLIMHDI
HAH Ykpaunsbl, r. Xapbkos

* ABTOp, KOTOPOMY HEOBXOAMMO HarpaBASiTb KOPPECMOHAEHLIMIO:
yA. MNepesicaaBckasi, 23, r. XapbkoB, YkpaunHa 61015; Tea.: (+38
057) 373-31-26, dakc: +38 (057) 373-30-84, aAeKTpOHHasi noyta:
cryo@online.kharkov.ua

KpuoGMOROrIM

T. 20,2010, Ne3

The selection of temperature conditions and stor-
age duration of human cord blood (HCB) samples be-
fore freezing has presented a great challenge, since
the blood is supposed to be transported to specialized
laboratories for isolation of HCB nuclear cells, their
testing and cryopreservation. The problem of storage
duration for samples of HCB preparations in case of
impossibility of cryopreservation right after their ob-
tainment, was not solved either.
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u3roroBieHHbIX U3 KKY, mpu HEBO3ZMOXKHOCTH HX
KPUOKOHCEPBUPOBAHUS CPaA3y MOCIE MOTYYCHHUS.

Bonpocs! IIHTENBHOCTH XpaHEeHUs: 00pa310B KOp-
JIOBOM KPOBH IO M3TOTOBJICHUS U3 HEE IIPernapaToB U
KPUOKOHCEPBUPOBAHUS T€MOTIOATHUECKUX KIETOK OC-
BEILIEHBl BO MHOTHX Hay4HbIX pabortax [6, 7, 13].
Pe3ynbrarhl ncciieoBaHU MOATBEPKAAIOT, YTO yC-
soBust xpaneHust KKY nepen 3aMopaXxMBaHUEM BaXKHbI
JUTsE 00eCTIeYeHHUs COXPaHHOCTH Ka4eCTBa KIIETOYHOTO
marepuana. OQHaKo TaHHBIX O JUIUTEIbHOCTH XpaHe-
HHUS TIepeT HU3KOTeMIIEPaTyPHBIM 3aMOPaKHUBAHIEM
npenaparoB, u3rotonyneHHsix u3 KKY, HemocraTtouHo,
CJIEJIOBATENBHO, 3Ta MpodiieMa TpedyeT NeTaabHOro
H3YYCHHUS.

ens paGoThl — W3yYCHHUE BIUSHUS TUIIOTECPMH-
YECKOTO XPAHEHWUSI /10 KPHOKOHCEPBUPOBAHUS U CAMOTO
Mpo1ecca KPUOKOHCEPBUPOBAHUS HA COXPAHHOCTh U
YKU3HECTIOCOOHOCTH CTBOJIOBBIX KPOBETBOPHBIX KJle-
TOK C BBICOKUM ITOTCHIIMAJIOM MPoJin)epaTUBHOM aK-
TUBHOCTHU ¥ CAMOIIOICPXKKH, a TAKKE HEKPOBETBOP-
HbIx kiaetok KKY.

Matepunanbl 1 meToAbI

OOBEKTOM HCCIIEIOBAHHS CIYKHIH 00pa3Isl
KKY, koTopele momydanu U3 MaTEpUHCKOIO KOHIA
ITyTIOBHMHBI [TOCJIE OTAENEHNS HOBOPOXKIEHHBIX, POJIUB-
LINXCS B CPOK Y 3IMOPOBBIX POXKEHHI, & TAKKE JIEHKO-
roHueHTpar KKY (JIKKY), B3BenieHHsbIi B ay TOJIOT WY~
Hol a3me u nosydeHHbi u3 KKY cequmenTanon-
HBIM MeToAoM [2].

KpoBs orbupainu B crepusbHbIe (IaKOHBI ¢ 100aB-
nenneM antukoaryngata CPD (uutparHo-docdarno-
JIeKcTpo3HbIi pacTBop). [lepen momyuenuem JIKKY
KOPZIOBYIO KPOBb XPaHWIIN B OBITOBOM XOJIOAMJIBHUKE
ipu 4°C.

3amopaxusanun KKY u JIKKY B onHOpa3oBBIX
ITACTUKOBBIX KOHTEHHEPaX MO JBYXATAITHOM Iporpam-
Me 0e3 HCIOIB30BaHNUS TPATUIIMOHHBIX KPUOTIPOTEK-
TopoB [3]. KproxoHcepBrUpoBaHHBIE 00pa3Ibl XPaHWIIH
B XKHUJKOM a30Te mpu temmeparype —196°C.

st oTorpeBa cycreH3ui KOHTEHHEPHI TOrpyKalu
B BOAAHYIO OaHto nipu Temmnepatype 40—41°C.

B 3aBucuMocCTH OT yCIIOBUI THIIOTEPMHUYECKOTO
xpaneHwus 00pa3ipl KKY Obuin pazaeneHbl Ha TpyIIIbL:

KKY,, xpanuBmascs npu 4°C B teuenue 24 4
[IOCJIE MOIYYEHHUS U3 POIUIBHOTO 10Ma O KPUOKOH-
cepeupoBanus (koHTposb juist rpynn KKY, u KKY,);

KKY,, xpanusmasics npu 4°C B Teuenue 48 4 10
KPMOKOHCEPBUPOBaHHMS (KOHTPOIIb s rpyrmsl KKY,);

KKY,, xprokoHcepBrpoBanHast rocie 24 4 npej-
BapUTENbHOTO TUITOTEPMHYECKOTO0 XpaHeHHs (KOHT-
posb 1t tpynmel KKY,);

KKY,, kprokoHCcepBUpOBaHHas rocie 48 4 npejisa-
PHUTENBHOTO TUIIOTEPMUYECKOTO XPAHEHMSL.

JIKKY taxsxe ObLT pa3/ieieH Ha TPYIIIbL:

JIKKY, — HaTHBHbIH JICHKOKOHIICHTPAT, MOy YCH-
upii u3 KKY, (koutposns mist rpymmst JIKKY,);
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A lot of scientific works gave coverage to issues of
storage duration of cord blood samples prior to pro-
duction of preparations from it and to hemopoietic cell
cryopreservation [6, 7, 13]. The results of researches
confirm that storage conditions of HCB before freez-
ing are important for providing quality maintenance of
cell material. Nevertheless the data on storage dura-
tion before freezing HCB preparations are insufficient,
consequently this matter requires further investigations.

The aim of the work is to study the effect of pre-
cryopreservation hypothermic storage and cryopreser-
vation process itself on integrity and viability of
hemopoietic stem cells with high proliferative activity
and self-maintainance potentials as well as of non-
hemopoietic HCB cells.

Materials and methods

The subject of inquiry was HCB samples, which
were obtained from maternal end of umbilical cord af-
ter separating neonates, who were born in time by
healthy obstetric patients, as well as HCB leukocon-
centrate (HCBL) suspended in autologous plasma and
obtained by sedimentation [2].

Blood was collected in sterile flasks with CPD
(citrate-phosphate-dextrose solution) anticoagulant.
Cord blood was stored prior to HCBL production in a
domestic fridge at 4°C.

HCB and HCBL were frozen in disposable plastic
containers according to the two-stage program with-
out traditional cryoprotectants [3]. Cryopreserved sam-
ples were stored in liquid nitrogen at —196°C.

Containers were immerged in a water bath at the
temperature 40—41°C for thawing suspensions.

Depending on hypothermic storage conditions HCB
samples were divided into the groups:

HCB, was stored at 4°C for 24 hrs after delivering
from a maternity hospital prior to cryopreservation (con-
trol for the groups HCB, and HCB,);

HCB, was stored at 4°C for 48 hrs prior to cryopre-
servation (control for the group HCB,);

HCB, was cryopreserved after 24 hour preliminary
hypothermic storage (control for the group HCB,);

HCB, was cryopreserved after preliminary 48-hour
hypothermic storage.

HCBL was divided into the groups:

HCBL, was native leukoconcentrate obtained from
HCB, (control for HCBL,);

HCBL, was frozen-thawed HCBL, right after
thawing.

Numbers of nucleated cells in the control and ex-
perimental samples were counted in Goryaev’s cham-
ber by the standard method, and integrity of nuclear
cell was assessed by supravital staining with trypan
blue [10].

Quantity of colony forming units in culture (CFUCc)
was determined by numbers of clusters and colonies,
formed in semiliquid agar, by the method [8, 12] with
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JIKKY, — kprokoncepsuposanusiii JIKKY, cpasy
[OCJIe OTOTpeBa.

B oIBITHBIX M KOHTPONBHBIX 00pa3Lax mpenapara
110 OOIIENPHHATON METOJUKE OIPENEIISIIN KOTUMUECTBO
SIIPOCOEpKALINX KIETOK B kKaMmepe [opsieBa 1 komiu-
YECTBO COXPAHHBIX KJIETOK METOJOM CYNpaBUTalb-
HOTO OKpaIlIMBaHHUA TPUIAHOBBIM CHHUM [ 10].

KomnuectBo KOEK (konorneoOpasyromnie eaquHu-
LBl B KYJIBType) ONPEAEIISIN M0 YHCTy KJIacTepoB U
KOJIOHHUH, C(HOPMUPOBABIINXCS B TIOIYKHIKOM arape,
mo mMeroay [8, 12] B Hamelr mogudukanuu. Turmb
KOJIOHUH OIIEHNBAJIN Ha 8-€ CYTKH KYJBTHBUPOBAHHUS C
[TOMOIIIbI0 HHBEPTUPOBAHHOTO MUKPOCKOIIA Ha THCTO-
JIOTHYECKHUX ITpenaparax, I3roOTOBJICHHBIX U3 arapOBBIX
0JIOKOB U OKpAIIEHHBIX TeMAaTOKCHIMHOM U S03HHOM
[5]. CoxpaHHOCTB AAEPHBIX TEMOMOITHUECKUX KIETOK
KKY onpenensiiu ¢ MOMOIIBIO OKpAIIUBAHNS TIPOTIH-
IyM HomuaoM, mpotouHoro nuroduyopumerpa FACS
Calibur (BD, CIIIA) u nporpaMmHoro obecriedyeHus
Win MDI [9].

[Tomyuennsie pe3ynapraThl 00padaTeIBaIN MO Me-
tony CThrofieHTa ¢ yueToM ko3 dunrenta dumiepa.
JloCTOBEpHOCTD OTIMYHN OLIEHUBAIH C ITOMOIIBIO t-
KpUTEpHA ¢ ypoBHEM 3HaunMocTH 5% [1].

Pe3yAbTatel M 00Cy)xaeHue

YcTaHOBIEHO, YTO KOJIMYECTBO COXPAHHBIX SIAPO-
COJIEpKAIINX KIETOK (T10 OKpAIIMBAHUIO TPUITAHOBBIM
CUHHM) BO BCEX 00pa3iiax 0cTaBajioch Ha JOCTATOYHO
BBICOKOM ypOBHE (Tabmuma). IToT hakt Mo-
)KeT OBITh OOBSICHEH TE€M, YTO THUIIOTCPMH-
YEeCKOE XpPaHEeHNE U KPHOKOHCEPBUPOBAHUE HE
TIPUBOJIMITH K MTOBPEXKICHHIO MEMOPaH SpOCO-
nepxkamux knetok KKY.

KonuuyecTBO CTBONOBBIX KPOBETBOPHBIX
KJIETOK, KOPPEIUPYIOUIEE C KOIUYECTBOM
KOEKk, Taxxe He U3MEHSIOCH Ha 3Tarax ruIo-

our modification. Colony types were assessed to the
8" day of culture on an inverted microscope in histo-
logical preparations obtained from agar blocks and
stained with hematoxylin and eosin [5]. HCB nuclear
hemopoietic cell integrity was determined using propi-
dium iodide staining and FACS Calibur flow cytofluori-
meter (BD Biosciences, USA), the data were proces-
sed with Win MDI software [9].

The data obtained were processed by Student’s test
with Fisher’s correction. The difference significance
was assessed by the t-test with the significance level
of 5% [1].

Results and discussion

The integrity of nuclear cell in all the samples (asses-
sed by trypan blue staining) was established to remain
considerably high (Table). This can be attributed to the
fact that hypothermic storage and cryopreservation
caused no injuries of HCB nucleated cell membranes.

The number of hemopoietic stem cells correlating
with CFUc did not change during hypothermic storage
and after cryopreservation, either (Table).

During culturing of cord blood nucleated cells stored
for 24 and 48 hrs at 4°C prior to cryopreservation as
well as in thawed HCB, samples the number and types
of'the formed colonies did not change significantly (Ta-
ble). The relative quantity of viable cells and the quan-
tity of formed colonies tended to decline in the thawed
HCB, samples after 48 hrs.

KonuuecTBo siapocoaepkamux KIeToK, OTHOCHUTEIFHOE KOJTHIECTBO
coxpanHbIxX K1eTok 1 KOEk JIKKY B 3aBHCHMOCTH OT CPOKOB

THIIOTEPMHUYECKOTO XPaHEHHS U MOCIIEYIOIIETo
KpHUOKOHCEpPBUPOBaHUS (N = 6)

Quantity of nucleated cells, relative quantities ofviable cells and
CFUc in HCBL depending on hypothermic storage terms and

following cryopreservation (n = 6).

TEPMHUUYECKOTO XPaHEHUS U MOCIEe KPHUOKOH-
cepBHUpoBaHwUs (Ta0bNHIIA).

B nporiecce KynbTHBUPOBaHHS SIPOCOAEP-
JKallMX KJIETOK KOPAOBOM KPOBH, XpaHUBILEUCS
24 u 48 4 mpu Temmneparype 4°C 10 KPUOKOH-
CEPBHUPOBAHMS, a TAK)KE B OTOTPETHIX 00pa3z-
max KKq3 KOJTMIECTBO ¥ THITHI 00pa30BaHHBIX
KOJIOHHH JJOCTOBEPHO HE N3MEHSUTHCH (Tabmm-
ua). Ilocie 48 u B otorpersix o6pasnax KKY,
OTHOCHUTENIBHOE KOJIMYECTBO COXPAHHBIX KIle-
TOK ¥ KOJIMYECTBO OOpA30BaHHBIX KOJIOHHUN
HMENH TEHAECHIINIO K CHIDKEHUIO.

[IpuBeneHHbIE pe3yapTaThl CBUAETENbCT-
BYIOT O TOM, YTO Ha 3Tarnax I'MIOTepMUYEC-
KOTO XpaHeHHus depe3 48 4 BO3ZHUKAIOT Helle-
TaJbHBIE MOBPEXKICHUS SAPOCOAEPIKAINX
KJIETOK, TPOSIBISIONINECS B CHIKCHHH HX
KpHOYCTOHYUBOCTH. B CBsI3U ¢ 3TUM 15 1IO-
cienyouero kpuokoncepsuposanus JIKKY
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KoanuectBo OTHOCUTEABHOE
SIADOCOAEDIKAILUX KOAMYECTBO
O6pasubt KAETOK, X107/MA COXPaHHBIX K?{ASEIEEC]‘;/BO
Samples Number of KAETOK, % CFUc uE;ntoit o
nuclear cells, Relative quantity ! Yito
x107/ml of safe cells, %
ﬁ‘é‘é: 1,15 = 0,31 97 =1 2,50 = 0,95
Eg;j 1,10 = 0,87 96 = 1 30 %07
ﬁlégz 1,15 = 0,33 83 =1 32 %06
Igég: 0,68 = 0,662 37,0 £ 1,42 20 %07
AKKY
HCBL: 1,50 = 0,38 97 =1 2,70 = 0,86
AKKY
HCBL; 1,35 = 0,32 86,0 = 1,6 2,50 = 0,43

IIpumeyanme: ' — oTimuus noctosephbl (p < 0,05) B cpaBnennu ¢ KKY,;

2

— oTauyms goctoBepHsl (p < 0,05) B cpasrenmu ¢ KKY,.

Note: * — significant differences (p < 0.05) as compared to data of HCB,;
*— significant differences (p < 0.05) as compared to data of HCB,.
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MOJTy4YaJIi U3 KOPIOBOH KPOBU
YyeloBeKa, XpaHUBIIEHCS B
YCIOBHSAX TUIIOTEPMHUH HE
Oonee 24 u.

ITocne ororpeBa KpHOKOH-
cepsuposannoro JIKKY, xo-
JIMYECTBO SAAPOCOACPIKAIINX U
OTHOCHUTEIBFHOE KOJIUYECTBO
COXPaHHBIX KJIETOK J0OCTO-
BEPHO HE M3MEHSJIHCH IO
CPaBHEHHIO C UX COJIEpKaHH-
em B oOpasnax JIKKY, (tab-
JIUIA).

[Monynsuust reMomo3TH-
yeckux kierok KKY ssnser-
Cs F€TEPOreHHOM, B HEM Haps-
ny ¢ 'K pa3sno#t crenenu
nuddepeHInanuu TPUCYT-
CTBYIOT H 3peJible KJIETOUHbIE
3JeMeHThI. MI3BeCcTHO, 9TO
CTBOJIOBEIC M pAHHHE KIICTKH-
NpeIIeCTBeHHUKN 3penbix B
KJIETOYHBIX THUIIOB HMEIOT
JIOCTATOYHO BBICOKYIO YCTOM-
YUBOCTh K YCJIOBUSM THIIO-
TEPMHH 10 CPABHEHHIO C JIPY-
rumu kinetkamu [4]. [lokaza-
HO, YTO TPOIIECCHI TUIIOTEP-
MUYECKOTO XpaHEHHS U TO-
CJICAYIOIIEr0 HU3KOTEMIIEpa-
TypHOTO KOHCEPBUPOBAHHS HE
BIUSIOT Ha (YHKIIMOHATIBHYIO aKTHBHOCTH KJIETOK,
o0pa3yromux B arapoBbIX KYJIbTypax KIAcTephl H
mukpoxononnu. Knerku JIKKY, 06pazosbiBaiu Te xe
camble KonoHuu, 4To 1 Kinetku JIKKY, , Haxopsmmecst
Ha pasHbIX cTamuax auddepeHIupoBanus (MHENIO-
0JIaCThI, MUEIIOIMTHI, ATOYKO- U CETMEHTOSIIEPHBIC
kieTkr). OfHaKo 4Yalle BCEro OTMeYalld MaKpOKO-
JIOHUH MUEJIOWHO-MOHOLIUTApHOTO TUNA (pHUc. 1).

Kpome Toro, BcTpedanuch KOJIOHUH, KOTOPhIE ObLTH
chopmupoBaHbl GUOPOOIACTONIOO0OHBIMHU KIICTKAMHU.
OnHu rMenu BOJIOKHHUCTBIE CTPYKTYPBI, 00pasyrouiue
COEIMHUTEIFHO-TKAHHBIH KapKac BOKPYT KJIETOYHBIX
2IIEMEHTOB KOJIOHMH (puc. 2).

KonmnyecrtBo, nponudepaTuBHas akTUBHOCTb U
HaIpaBJIeHHOCTh AU(PPEPEHIIMPOBAHUS CTBOJIOBBIX
KPOBETBOPHBIX KIJIETOK JICHKOKOHLIEHTpaTa IMOCIe
KPHUOKOHCEPBUPOBAHMS HE U3MEHSIUCH (Tabnuia). Ha
8- CyTKM KyJIbTHBHUPOBAaHUS NEKOHCEPBUPOBAHHBIC
KPOBETBOPHBIE KJIETKH (POPMUPOBAIIN TAKOE 5K€ KOJIU-
YECTBO M TOT )K€ TUII KOJIOHUH, KaK U KJIETKH CyCIIeH3UH
JI0 3aMOPaKMBAaHUA-0TOTpeBa (3pUTPOUTHBIE, MOHO-
IUTapHO-MaKkpodaraibHble, MEEITONIHBIE KOJOHHH, &
TaKke KOJOHUH, chopMupoBaHHbie GudpodiacTo-
noaoOHbIMH 1 HeM (D (HepEeHIMPOBAHHBIMH KJIETKAMH).

Pe3ynpTaThl 9KCIEPUMEHTOB CBUAETENHCTBYIOT,
YTO TUTIOTepMUYEcKoe XpaHeHue mpu 4°C B TeueHne

npobnemobl
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Puc. 1. KonoHnn MueinonaHo-MOHOLIUTAPHOTO THIIA Ha §-€ CYyTKU KYIETUBHPOBAHUS
kierok JIKKY: a— cBexxeBbIeeHHBIH 00pasel; 0 — 00pasell, XpaHUBIIHHCS B YCIOBHAX
THIIOTEPMUH B TeUeHUE 24 4; B — 00pasel], KpHOKOHCEPBUPOBAHHBIN HEIIOCPEACTBEHHO
IOCJIe TONy4eHHus; I — o0paser], KpHOKOHCEPBUPOBAaHHBIN Mocie 24 4 mpeaBapu-
TEJIFHOTO I'MITOTEPMHUYECKOro XpaHeHust. OKkpacka reMaTOKCHIIMHOM 1 3031HOM, X900.

Fig. 1. Myeloid-monocyte colonies to the 8th day of culture of the HCBL cells: a —
freshly isolated; b — stored under hypothermic conditions for 24 hrs; ¢ — frozen-
thawed immediately after isolation; d — frozen-thawed after the preliminary 24-hour
hypothermic storage. Hematoxylin and eosin staining. x900.

These results show the appearance of non-lethal
injuries in nuclear cells after 48-hour hypothermic stor-
age leading to a decrease in their cryoresistance. Due
to this fact HCBL for further cryopreservation was
isolated from human cord blood stored under hypo-
thermic conditions not longer than 24 hrs.

Post-thaw number of nucleated cells and the rela-
tive integrity of HCBL, cells were not changed signifi-
cantly as compared to the data of HCBL, (Table).

Population of HCB hemopoietic cells is heteroge-
neous: along with HC of different differentiation stages
HCB contains mature cells. Stem cells and early pre-
cursor cells of mature cell types are known to have ra-
ther high tolerance to hypothermic conditions in com-
parison with other cells [4]. Hypothermic storage and
following low temperature preservation were not shown
to affect the functional activity of cells forming clus-
ters and microcolonies in agar cultures. HCBL, cells
formed the same colonies as cells of the HCBL , rep-
resented by cells of different differentiation stages
(myeloblasts, myelocytes, rod nucleated and segmen-
tated cells) did. However macrocolonies of myeloid-
monocytic type were the most frequent (Fig. 1).

Additionally the colonies formed by fibroblast-like
cells were noted. They had fibroid structures forming
connective-tissue network around colony cells (Fig. 2).
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24 4 He BIHAJO Ha COXPAaH-
HOCTb, (DYHKITMOHAILHYIO aK-
TUBHOCTh U KPUOYCTONUYH-
BOCTh CTBOJIOBBIX KpOBE-
TBOPHBIX H HEKPOBETBOPHBIX
kietok B coctaBe KKY. Iloc-
ne 48 9 THIOTepPMUYECKOTO
xpanenust B KKY konuuectBo
SIIPOCOACPKAINX KIETOK U
WX COXPaHHOCTb UMEJH TEH-
JICHITUIO K CHIDKeHuIo. [locto- @
BEPHOE CHIDKCHUE KOIUYECTBa
SIAPOCOJIEPKAILKUX U COXPaH-
HBIX KJIETOK BBISBJISIETCS MOC-
Jie KPUOKOHCEPBUPOBAHUS
JAaHHBIX 00pa3IoB KOPAOBO
KPOBH IO ONITUMAJIIBHOM ITPOTPaMMe, YTO CBHECTENBCT-
BYET O Pa3BUTHH HEJIETAIBHBIX MMOBPEKACHHUHN SIPOCO-
JepKalUX KJIETOK B YCIOBUSIX TUIIOTEPMUU, KOTOPHIE
Ha JTanax KPUOKOHCEPBUPOBAHUS MEPEXONAT B Jie-
TalnbHBIC W SABJIAIOTCS NPUYUHOU CHWIKCHHS HX
KkpuoyctoiunBocTd. Kak OBLIO MOKa3aHO Ha JPYTrUx
0M000BEKTaX, IPUUYNHAMU Pa3BUTHUS HEJETATbHBIX
MMOBPEKCHUN SBIAIOTCS IIHTEIbHAS TUIIOKCHS,
M3MEeHEeHHS (PU3UKO-XUMHYECKUX CBOMCTB KJIIETOYHBIX
MeMOpaH U UX MPOHUIIAEMOCTH, & TAK)KE HapylIeHUE
[TOCIIEIOBATEIFHOCTH TEUEHHUS METa0OJIMIECKUX TIPO-
[IECCOB B KJIETKaX, B PE3yNbTaTe YeTr0 MPOUCXOIUT
HaKOTIJICHUE MPOMEIKYTOUHBIX ITPOYKTOB META00IIN3-
Mma [11].

Takum 006pa3oM, YCTaHOBJICHO, YTO ONTHUMATBHBIN
cpok runorepmuueckoro xpanenusst KKU no nayana
nosrydenus u3 Hee JIKKY pasen 24 4.

Ucnonp3osanue cnenuduyeckoro aisa JHK
¢yopecueHTHOro Kpacutens nponuaus oauaa (PI)
MO3BOJIUJIO BU3YAIU3UPOBATh MOTEPIO LEIOCTHOCTH
masMaTuaeckux Memopan kinerok JIKKY mocrne 3a-
MopakuBaHus-oTorpesa. B obpasuax JIKKY, kosn-
yecTBO PI-ki1€TOK (C HEMOBPEXKACHHON MEMOPaHO)
u PI"-knerok cocraBmio coorBeTcTBeHHO 50,0 £10,8
n49,9+10,8.

Bousbiroit pazopoc mokaszaresieil COXpaHHOCTH
knetok JIKKY B 0Opasiiax MoHO 00BSICHUTH HEOTHO-
pomHOCTEIO cxomaHoro Marepuana (KKY) u uyBcTBu-
TEIBHOCTHIO KPHOKOHCEPBUPOBAHHOTO Marepuaia K
(hM3HUKO-XMMHUYECKUM (haKTOPaAM U YCIOBHSIM ITOTy4e-
HUS JAaHHBIX Ha IUTO(IIyOoprMeTpe.

BbiBOADI

[TomyuyeHHbIe pe3ynbTaThl MO3BOJIWIN IKCIIEPHU-
MEHTAJIbHO 000CHOBATh MaKCUMANIBHO OITYCTHUMBIN
CPOK (24 9) THIIOTEPMHUYECKOTO XPaHEHUS KOPIOBOM
KpoBH J10 ntonyuenus u3 nee JIKKY.

Bru10 moka3aHo yMeHbIIEHNE COXPAaHHOCTH TIJ1a3-
MaTHYECKUX MeMOpaH CTBOJOBBIX KPOBETBOPHBIX

=) Npobnembl
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Puc. 2. Kononnn ¢prbpo01acTonogo0HbIX KIETOK Ha 8-€ CyTKH KYJIBTHBHPOBAHMS KIIETOK
JIKKY: a—JIKKY, ; (B JIKKY,. Oxpacka reMaToKCHIMHOM U 503UHOM, X400.

Fig. 2. Colonies of fibroblast-like cells to the 8th culture day in HCBL: a—~HCBL,; b—
HCBL,. Hematoxylin and eosin staining, x400.

The number, proliferative activity as well as direc-
tion of differentiation in leukoconcentrate hemopoietic
stem cells was not changed after freeze-thawing (Ta-
ble). On the 8th day of culture the post-thaw hemo-
poietic cells formed the same quantity and the same
types of colonies as cells not subjected to freeze-thaw-
ing (erythroid, monocytic-macrophage, myeloid colo-
nies as well as colonies formed by fibroblast-like and
non-differentiated cells).

The results testify the fact that 24-hour hypother-
mic storage at 4°C did not influence the safety, func-
tional activity and cryotolerance of hemopoietic and
non-hemopoietic stem cells in HCB. After 48-hour hy-
pothermic storage the number of nucleated cells and
cell integrity tended to decline in HCB. A significant
decrease in the quantity of nucleated cells and their
integrity was observed after cryopreservation accord-
ing to the optimal program of these cord blood sam-
ples, that attests to non-lethal injuries development in
nuclear cells under hypothermic conditions, turning into
lethal ones during freeze-thawing and are responsible
for a decline in the cell cryoresistance. As it was shown
in other bioobjects, prolonged hypoxia, physico-chemi-
cal changes in cell membrane properties and their per-
meability as well as distortions of metabolic processes
succession in cells accounted for development of non-
lethal injuries in cells, which led to accumulation of in-
termediate metabolic products [11].

Thus it was found that the optimal term of HCB
hypothermic storage prior to HCBL isolation is 24 hrs.

The usage of the DNA-specific fluorescent dye
propidium iodide (PI) allowed to reveal the loss of plas-
matic membrane integrity in HCBL cells after freeze-
thawing. In HCBL, samples the number of PI" cells
(with non-affected membrane) and PI' cells made
50.0 £10.8 and 49.9 + 10.8, correspondingly.

A great variability of HCBL cell safety indices in
the samples can be attributed to heterogeneity of the
original material (HCB) and to sensitivity of the cryo-
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KJIETOK C BEICOKMM MOTEHLIUAIOM PO (EePaTHBHOM
AKTUBHOCTH TIOCJI€ MX KPUOKOHCEPBUPOBAHUS. DTOT
[TOKa3aTesb 3aBUCEN TAKXKE OT CPOKOB IIPEBAPUTEIIb-
HOT'O TMIIOTEPMHUYECKOTO XPaHEHHUS.
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preserved material to physico-chemical factors and
conditions of the data collection with cytofluorimeter.

Conclusions

The data obtained allowed experimental substanti-
ating the maximally acceptable term (24 hrs) of hypo-
termic storage of cord blood prior to production of
HCBL.

A decrease in plasmatic membrane integrity of
hemopoietic stem cells with high proliferative activity
potential was noted after their cryopreservation. This
index was affected by the term of preliminary hypo-
thermic storage.
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