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B nacTosiiee Bpemsi B MEIUIIMHE OIUPOKO TPHU-
MEHSIETCS KopioBas KpoBb uenoBeka (KKY), koropas
BCJIEICTBHE MPOCTOTHl U ACIIEBU3HBI 3aTOTOBKHU
SIBIIIETCS aJIbTEPHATUBHBIM KOCTHOMY MO3TY M KPOBH
B3pOCIJIOTO JTOHOPAa MCTOYHHUKOM ITONy4YeHUsS HeoO-
XOIMMBIX KOMITOHEHTOB (CTBOJIOBBIX KPOBETBOPHBIX
KIIETOK, SAPOCOAEPKAIIUX KIETOK, Ma3Mbl U T.I.).
Ha 6a3ze U1K u K HAH Ykpaunsi pazpaboran MeTox
MOJy4eHHsI U KPHMOKOHCEPBHUPOBAHMS Iperapara
«I'emoxopmy 6e3 mpruMeHEeHUs TPATUIOHHBIX KPHO-
MIPOTEKTOPOB, B €70 COCTAB BXOJAT AAPOCOAEPIKALINE
kinetkn KKY, B3BelIeHHbIE B ayTOJIOTUYHON TIa3Me
[4]. TexHOMOTHYECKMII TPOTIECC KPHOKOHCEPBUPOBAHMS
HaTUBHOTO IpernapaTa obecrednBaeT MaKCUMaIbHOe
COXPaHEHHE KPHOYCTONYHMBOCTH €r0 KOMIIOHEHTOB.
HaTusHbIi npenapar cpasy ke Mocie IpUroToBIEHUS
MOJKET HE MOJIBEPTaThCsl KPHOKOHCEPBUPOBAHUIO.

Lens paboTsl — n3ydeHne QPyHKIHOHAIBHBIX Xa-
PaKTEpUCTUK KPUOKOHCEPBUPOBAHHBIX SAPOCOAEP-
JKallX KJIETOK Npenapara B 3aBUCUMOCTH OT yCIOBUHN
€ro MpeBapUTETFHOT0 TUITOTEPMUYECKOTO XPaHEHHSI.

Matepnaabl 1 meToAbI

OOBEKTOM UCCIIeIOBAHUS CITYKUIN 00pa3Lbl mpe-
napara «I eMokopm», KOTopble XpaHHIUCh 24 1 48 4 B
[JIACTUKOBBIX KOHTEHHEpPax B XOJIOAMJIHHUKE MPHU
temneparype 2—-4°C. KontposneM cycrneHsuil mocie
XpaHEeHHUs B YCIOBUAX TUNOTEPMUH 24 1 48 4 ObUIH
HaTUBHBIE CYCIICH3HH Iperapara, KOHTpoJieM 00-
pasIoB, XpaHUBIMIUXCS 48 4, — HATUBHBIC CyCIICH3UU U
cyclneH3uH nocie 24 4 xpanenus. Ha xaxxaom aramne
TUIIOTEPMUYECKOTO XpaHeHUs1 oOpasubl mpenapara
KPHOKOHCEPBUPOBAJIH T10 JIBYX3TAITHO ITporpamMme 6e3
TPaIUIIOHHBIX KPHOTPOTEKTOPOB [ 5] ¥ XpaHHUIIH IpU
temneparype —196°C. Marepuan oTorpeBainu Ha
BoAsHOM Oane npu Temmneparype 40—41°C.

g koHTpOIIs 006pa3ioB mpenapara, KpHOKOHCep-
BHPOBAaHHBIX CPa3y MOCIE IPUTOTOBIEHHS, HCIIOIB30-
BaJIM HaTHBHBIE cycrieH3un. [lokasarenu npemnapara,
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The human cord blood (HCB), being now widely
applied in medicine, due to its simplicity and low price
for procurement is an alternative source to bone marrow
and blood of adult donor in obtaining the necessary
components ( hemopoietic stem cells, nucleated cells,
plasm etc.). The method for the “Hemocord” prepara-
tion procurement and cryopreservation with no traditio-
nal cryoprotectant use, comprising nucleated HCB cells,
suspended in autologous plasm, has been designed at
the base of the Institute for Problems of Cryobiology
and Cryomedicine of the National Academy of
Sciences of Ukraine [4]. Technological process of cryo-
preservation for a native preparation provides the maxi-
mum cryoresistance for its components. The native
preparation may not be subjected to cryopreservation
right after preparing.

This research was aimed to study the functional
characteristics of cryopreserved nucleated cells of the
preparation depending on its preliminary hypothermic
storage conditions.

Materials and methods

Samples of “Hemocord” preparations stored for
24 and 48 hrs in plastic containers in refrigerator at 2—
4°C served as the investigation object. The control for
suspensions after storing under hypothermia for 24 and
48 hrs were the native suspensions of preparation, the
control for samples, stored for 48 hrs were the native
suspensions and those after 24 hrs storage. At each
step of hypothermic storage the preparation samples
were cryopreserved according to the two-step program
with no traditional cryoprotectants [5] and stored at
—196°C. The material was thawed on water bath at
40-41°C.

For the control of preparation samples, cryopre-
served just after preparing, we used the native suspen-
sions. The indices of the preparation, cryopreserved
after 24 hrs’ hypothermic storage were compared with
those of the suspensions as follows: native; stored for
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KPHUOKOHCEPBUPOBAHHOTO MOCE 24 4 THIOTEpMUYEC-
KOTO XpaHEHUsl, CPaBHUBAJIX C [TOKa3aTesIMH CyCIIEH-
3WIA: HATUBHBIX; XpaHUBIIHXcA 24 4 ipu 4°C KpHOKOH-
CEpPBHPOBAHHBIX CPa3y MMOCIe IPUTOTOBJIEHHS IIpenapa-
ta. Kontponem 1151 06pa3LoB npenapara, KpHOKOHCEP-
BHPOBAHHBIX MOCHE 48 4 THIIOTEPMUYECKOTO XpPaHEHUs,
OBLTH CyCIIeH31H: HATUBHBIE; ITOCIIE IPEIBAPUTEITEHOTO
THIIOTEPMHIYECKOTO XpaHeHHs 24 1 48 4; KpHOKOHCEep-
BHPOBaHHBIE NIOCJIE IPUTOTOBJICHUS U I1OCIIE THIIOTEP-
MHYECKOTO XpaHeHUs 24 4.

B o6pa3znax onpenensim KOIUIeCcTBO AAPOCOaep-
JKAIUX KJIETOK M OTHOCHUTENIFHOE KOJIIYECTBO COXPaH-
HBIX KJIEeTOK [2]. daronutapHyto akTUBHOCTb SIAPOCO-
JeprKalliX KIETOK UCcciIeoBaiy yepe3 1 4 nHKyOanuu
KJIETOK ¢ 18-9acoBoil KymbTypoit S. aureus, yonTon
HarpeBanuem [1]. B okpamennbix a3yp Il-so3uHOM
maskax cpeau 200 siapocoepkalux KIETOK Ompeie-
JsuM parouuTapHbBId MHAEKC (OTHOCUTEIBHOE KOJIU-
YEeCTBO KJIETOK, HAXOIAIINXCSA Ha CTaIUH MOTVIOMICHUS
MHUKPOOPTaHU3MOB) | (aronuTapHoe yucio. [oTos-
HOCTH ()aroUUTHPYIOMINX KIETOK K 3aBEPIICHHOMY
(aroumTo3y onpeAesUIN C HOMOLIbIO HHIYLIUPOBAH-
HOTO Te€CTa BOCCTAHOBJIEHHS HUTPOCHHETO TETPa3o-
mus (HCT-tect). O6 aKTUBHOCTH METaOOIMICCKUAX
MpPOLIECCOB, 00ECNEYNBAIOLINX BHYTPHKICTOUHYIO
BBIPaOOTKY NEPEKHCH BOIOPOLIA, CYITUIIH I10 KOJIMYECT-
By T'paHyJ BHyTPHUKJIETOYHOTO nudopmazana [3].

Pe3yAbTaThl M 00Cy)XA€HHe

YCTaHOBIEHO, YTO THUIOTEPMUUYECKOE XPaHEHUE
00pa3roB HaTUBHOTO Tpemapara «l'eMokopa» B
TeUeHHE 48 9 ¥ TOCIIETYIONIEE €T0 KPUOKOHCEPBUPO-
BaHUE IOCTOBEPHO HE BIHSIN HA KOTUYECTBO SLIPOCO-
Jep>KallliX KJIETOK B CYCIIEH3UU 110 OTHOIICHUIO K UX
COJICP)KAaHUIO B HATMBHBIX 00pasnax (Tadiuia).

Ha stamax rumorepMudecKoro XpaHCHHUS HATHB-
HBIX 00pa3noB mnpemnapara «l eMOKOpI» OTHOCHUTEINb-
HOE KOJIMYECTBO COXPAHHBIX KIIETOK HE U3MEHSJIOCH,
OJIHAKO IOCJIE KPHOKOHCEPBUPOBAHUS Tpemnapara
rociie 24 9 ero npeIBapuTeIbHOTO XPAHCHHUSI TAHHBIN
[TOKa3areb JOCTOBEPHO cHrnKaics. [Ipu kpuokoHcep-
BHPOBAHHH Iperapara rmociie ero npeaBapuTeIbHOro
THUIIOTEPMHYECKOTO XPaHEeHHUS B TedeHue 48 4 OTHOCH-
TEJIbHOE KOJINYECTBO COXPAHHBIX KJIETOK OBLJIO TOCTO-
BEpHO HIDKE JTAHHOTO TIOKAa3aTelsd I Iperapara,
KPUOKOHCEPBHPOBAHHOTO IMOCE 24 94 THIOTEpMUYEC-
KOTO XpaHeHwusI (Tabmu1ia).

[Ipu u3ydennn GyHKIMOHAIBHOW aKTHBHOCTH
SIIPOCOIePIKAINX KIETOK ITOKa3aHo, 4yTo 6oree 50%
KIJIETOK HATUBHOW CYCITEH3MH 00JIaay criocoOHOC-
ThIO K (paronuTo3y. daronnuTapHbIil MHIEKC B HATHB-
HBIX 00pasiiax J0CTOBEPHO CHIDKANCA ITOCTIE TUIIOTEP-
MHYECKOTO XpaHeHus B TeueHue 48 4. [locne otorpena
KPHUOKOHCEPBUPOBAHHBIX 00PAa3IOB, XPaHUBIITNXCS B
YCIOBUAX TUTIOTEPMUH B TeueHHe 24 1 48 1, oTMeueHo
JIOCTOBEpHOE CHWXEHHE (haromuTapHOTO HHJIEKCA
(Tabmuma).
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24 hrs at 4°C; cryopreserved just after preparation
preparing. The control for the preparation samples,
cryopreserved after 48 hrs’” hypothermic storage were
the following suspensions: native; after 24 and 48 hrs’
preliminary hypothermic storage; cryopreserved just
after preparing and after 24 hrs’ hypothermic storage.

The amount of nucleated cells and a relative number
of preserved cells were determined in the samples [2].
Phagocyte activity of nucleated cells was studied 1 hr
later cell incubation with 18 hrs heat-killed S. aureus
culture [1]. In the azur [I-eosin-stained smears among
200 nucleated cells we determined a phagocyte index
(a relative number of cells at the stage of micro-
organism scavenging) and a phagocyte number. The
promptitude of phagocytising cells to a completed pha-
gocytosis was determined with an induced test of
nitroblue tetrasolium recovery (NBT-test). The activity
of metabolic processes, providing an intracellular
production of peroxide was judged by the number of
intracellular diformazan granules [3].

Results and discussion

Hypothermic storage of samples of “Hemocord”
native preparation for 48 hrs and its following cryopre-
servation were established as not affecting the amount
of nucleated cells in suspension in respect of their
content in native samples (Table).

At the stage of hypothermic storage of native samp-
les of “Hemocord” preparation a relative number of
preserved cells remained unchanged, but after the
preparation cryopreservation following 24 hrs’ preli-
minary storage this index was statistically and signifi-
cantly reduced. Under preparation cryopreservation
after its preliminary 48 hrs’ hypothermic storage a rela-
tive number of preserved cells was statistically and
significantly lower than this index for the preparation,
cryopreserved after 24 hrs’ hypothermic storage
(Table).

When studying a functional activity of nucleated
cells more than 50% of cells of native suspension were
shown as capable for phagocytosis. Phagocyte index
in native samples statistically and significantly decre-
ased after 48 hrs’ hypothermic storage. After thawing
of the cryopreserved samples, stored under hypother-
mia for 2448 hrs a statistically significant reduction
of phagocyte index was noted (Table).

Phagocyte number statistically and significantly
reduced even after 24 hrs’ hypothermic storage of
native suspensions of the preparation. When cryo-
preserving both native and stored for 24 and 48 hrs
preparations at 4°C, there was a statistically significant
decrease in phagocyte number compared to this index
for native and cryopreserved suspensions (Table).

A relative number of NBT-positive cells was
statistically and significantly reduced both in frozen-
thawed native suspensions and after their 24 and 48 hrs’
preliminary hypothermic storage (Table).
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KonnaecTBo coxpaHHBIX, SAPOCOAEPIKAIMX KJICTOK U OKa3aTeI! nX (yHKIMOHAIBHON aKTHBHOCTH B 00pa3nax
npemnapara «I'eMokopm» Ha ATarax THIOTEPMUIECKOTO XPAHEHHUS IO KPHOKOHCEPBUPOBAHHUS
U IIOCJIE OTOTPEBa KPHOKOHCEPBUPOBAHHBIX CyCIIEH3UN

The number of preserved nucleated cells and indices of their functional activity in samples of “Hemocord” preparation
at the stages of hypothermic storage prior to cryopreservation and after cryopreserved suspension thawing

Bpewmsa xpanenus OTHOCHTEABHOE KOAIECTBO OTHOCUTEABHOE
o6pasnosipu 4°C A0 > . > roanvectBo HCT —
KPHOKOHCEPBUPOBAHIS,d KOAMYECTBO SIAPOCOAEPIKAIITITX aroIuTapHbIN aroruTapHoe oMU TOALHLIX
Samples' storage time a't COXPaHHBIX KAETOK, % KAeTOK, X107/MA MHAEKC YUCAO KAETOK, %
p 2C dOW?l to Relative number of Number of nucleated Phagocyte index Phagocyte number Relative nur}lger of
)7
cryopreservation,hr preserved cells % cells, x107/ml NBT — positive cells, %
EO 99,17=+0,17 1,71%0,07 52,33%+1,82 3,567+0,18 80,83=3,3
0
0
20 96,17=+1,08 1,72+0,07 51,56%+2,42 2,96=0,30' 53,33=1,71"
0
EN 97,17+0,87 1,73%+0,08 52,5+2,57 3,13%0,15' 79,5+1,54
24
24
Ka 53,5+1,88"24 1,66+0,08 42,83+4,08"24 2,77+0,20'? 44,0=1,46'2*
24
Em 96,83+0,6 1,67%0,12 40,33+1,43'? 1,66+0,08"? 81,17%+0,6
48
48
Kio 44,17=+2,09'2345 1,62+0,09 19,171,49"2345 1,27+0,1212343 31,0%2,81"2343
48
Mpumeyanus: H — narusHbIil 06pasen; K — kpuokoHCepBUPOBaHHBIN HATUBHBII 00pa3sel; | — mocroBepHsie pasiuuus (p<0,05) mo

cpasuenmio ¢ H; > — nocrosepnbie pasnuuus (p<0,05) no cparenuio ¢ H,,; * — nocrosepubie pasnnuus (p<0,05) no cpaBHeHHUIO ¢

247
.4 .5
H,,; * — moctoBepusie paznuuns (p<0,05) no cpasuenwuto ¢ K ; * — nocrosephrie pazmuaus (p<0,05) mo cpasrenuio ¢ K.

Notes: N is a native sample; C is a cryopreserved native sample; ' — statistically significant differences (p<0.05) compared to H; > —
statistically significant differences (p<0.05) compared to H, ; * — statistically significant differences (p<0.05) compared to H,;* —
statistically significant differences (p<0.05) compared to C; ° — statistically significant differences (p<0.05) compared to C,,.

@daromnuTapHOE YHCIO JOCTOBEPHO YMEHBIIATOCH
yoKe rmocie 24 9 rTHmoTEpPMUYECKOT0 XpaHEHHS HAaTHB-
HBIX CyCIIeH31H npenapara. [ Ipyu KpuokoHCepBUPOBaHUU
HaTUBHOTO TIpenapara, Kak W Ipernapara, XpaHWB-
merocs 24 n 48 4 npu 4°C, 10CTOBEpHO yMEHBLIAIOCH
(barounTapHOE YHCIIO IO CPABHEHUIO C TAHHBIM ITOKa-
3aTeseM HaTUBHBIX M KPHOKOHCEPBHPOBAHHBIX CYCIICH-
3uii (Tabmuia).

OtHocurensHOE KonuuecTBo HCT-nonoxurens-
HBIX KJIETOK I0CTOBEPHO YMEHBIIANOCH KaK B IEKOH-
CEPBHUPOBAHHBIX HATUBHBIX CYCIIEH3HX, TaK U MOCIIEe
24 u 48 4 uX MpeABaAPUTENHHOTO TUTIOTEPMHIECKOTO
xpaneHus (Tabmua).

[TokazaHo, YTO KOJTWYECTBO SIAPOCOAEPIKAMUX
KJIETOK TIperapara He U3MEHSIOCh IPY THIIOTEpMHUYeC-
KOM XpaHEHWH H ITOCIIe KPHOKOHCepBUpOBaHuUs. OTHO-
CUTENIBHOE KOJIIMYECTBO COXPAHHBIX KJIETOK YMEHb-
LIaJI0Ch TPY KPUOKOHCEPBUPOBAHHH ITpENapara nocie
24 4 runorepmui. [lokaszarenu ¢parounTapHoil akTUB-
HOCTH SAPOCOJEPKAIINX KIETOK MPOSBIISUIN Pa3HYyIO
YyBCTBUTENILHOCTh K (haKTOpaM T'MIIOTEPMHYECKOTO
XpaHEeHUsI ¥ KpHOKOHCepBUpoBaHusl. daroryTapHslil HH-
JIEKC YMEHBIMHMIICS Tociie 48 9 THIOTEpMHIECKOTO
XpaHeHus, a (parouuTapHOe YUCIO YMEHBIIMIOCH K
24 9 THIIOTEPMHUYECKOTO XpaHSHUS HATUBHOTO TIpeTia-
parta; otHocuTensHOE KomumaecTBo HCT-momokuTe -
HBIX KJIETOK mpenapara «I eMoKkop» He U3MEHIIOCh 1.
Ha dTarax TUI0TepMUIECKOIO XPaHEHHUs U JOCTOBEPHO

Number of the preparation’s nucleated cells was
shown as unchanged under hypothermic storage and
after cryopreservation. A relative number of preserved
cells reduced under preparation cryopreservation after
24-hrs’ hypothermia. The indices of nucleated cells’
phagocyte activity manifested a different sensitivity to
both factors of hypothermic storage and cryopre-
servation. Phagocyte index decreased after 48-hrs’
hypothermic storage but phagocyte number reduced
to the 24 hrs of hypothermic storage of native
preparation; a relative number of NBT-positive cells
of “Hemocord” preparation was unchanged at the
stages of hypothermic storage and was statistically and
significantly decreased after cryopreservation of
preparation’s native samples.

Conclusions

The data presented confirm the fact, that a hypo-
thermic storage of “Hemocord” preparation provides
a cryolability of its components. Basing on the used
methodical approaches there is possible to determine
the “optimal” terms for hypothermic storage of
“Hemocord” preparation prior to cryopreservation.

References
Lebedev K.A., Ponyakina I.D. Immunogram in clinical
practice.— Moscow: Nauka, 1990.— 224 p.

NMPOBJIEMbI
KPUOBMOJIOIUM
T. 18, 2008, Ne1

75

PROBLEMS
OF CRYOBIOLOGY
Vol. 18, 2008, Ne1



CHMYKAJIOCh TIOCJIe KPHOKOHCEPBUPOBAHUS HATHBHBIX
00pa3LoB npenapara.
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