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[IpencraBieHsl pe3ynbTaThl HCCIEJOBAaHUN BIUSHUS IPOJODKUTEIBHOCTH THIIOTEPMUYECKOTO XpaHEHNUS 1IeJIbHOM KOp10BOil KpoBU
genoeka (KKY) 1o u nocie kprokoHcepBUpOBaHUs Ha MOP(PodyHKIIMOHAIBHBIE CBOMCTBA, KPHOYCTOWYHBOCTD €€ SIEPHBIX KOMIIOHEHTOB
u BMpyCHeﬁTpaHM3y}OHJ,He CBOMCTBA IIa3MBI. HOKa3aHO, 4YTO Ha STalax runoTepMHUYCCKOro XpaHC€HUsA, B 3aBUCUMOCTH OT €Io
MPOAOJIKUTEIBbHOCTU, BOBHUKAIOT HEJICTAJIBHBIC MOBPEKACHUA SAAPOCOACPIKALIUX KIICTOK. MakcuManbsHO }IOHyCTI/IMbIﬁ CpOK
runotepmuueckoro xpanenus KKY no ee kpuokoHcepBUpoBaHMs cocTaBisieT 24 yaca, mociie — He Oonee 2-x yacoB. Ha sramax
TUIIOTCPMUYCCKOI'0O XpaHCHHUs U MOCJIIE KPUOKOHCEPBUPOBAHUA JOCTOBEPHO HE U3MCEHIACTCS BMpyCHCﬁTpaHMSprmmaﬂ AKTUBHOCTb
r1a3Mel KKY.

Knroueswie cnosa: xopaoBas KpoBb 4eloBeKa, AAPOCOJAEPIKALINE KICTKH, IU1a3Ma KOPIOBOH KPOBHU, BUPYCHEHTpAIU3UpYIOLIEce
JeificTBHE.

[IpexacrapiaeHo pe3yabTaTi AOCIIIKESHb BIUTUBY MiHOTePMiYHOTO 30epiranHs minicuoi kopaosoi kposi mogunu (KKJI) no ta micns
KpiOKOHCEpBYBaHHs Ha MOP(HOQYHKI[IOHAIBHI BIaCTHBOCTI, KPIOCTIMKICTB 11 ZIEPHUX KOMITOHEHTIB Ta BipyCHEHTpatizytodi BIaCTUBOCTI
wia3mu. [TokaszaHo, 1o Ha eramax TimOTepMiuyHOro 30epiraHHs, B 3aJie)KHOCTI BiJf HOro TPUBAJIOCTi, BAHUKAIOTh HEJETalbHi
HOIIKO/DKEHHS SIAPOBMICHUX KIIITHH. MaKcHMalbHO 10y CTUMUI TepMiH rinotepmiunoro 36epiranns KKJI 1o ii kpiokoHcepByBaHHS
CTaHOBHTH 24 TOIUHHY, icis — He Oinblue 2-X rogauH. Ha eranax rinoTepMidHOro 30epiraHHs Ta micist KpiOKOHCEPBY BaHHS HE 3MiHIOETHCSI
BipycHeifTpaii3ytoua aktuBHicTh iazmu KKIJI.

Kniouosi cnosa: xopnoBa KpoB JIIOIMHY, SAPOBMICHI KITITHHH, IJ1a3Ma KOPJIOBOT KPOBI, BipyCHeHTpaizyroda mais.

There were presented research results of hypothermic storage duration influence of whole human cord blood before and after
cryopreservation on morphofunctional parameters, cryostability of its nucleated components and virus-neutralizing plasma properties.
There was shown that at hypothermic storage stage, depending on its duration, non-lethal damages of nucleated cells appeared.
Maximal admissible term of hypothermic storage of human cord blood makes 24 hrs before cryopreservation and not more than 2 hrs
after it. At hypothermic storage stages and after cryopreservation virus-neutralizing activity of human cord blood plasma does not

statistically and significantly change.

Key-words: human cord blood, nucleated cells, cord blood plasma, virus-neutralising effect.

KpoBb u ee KOMIOHEHTHI IPUMEHSIOT C JIeyeo-
HOM U JUAarHOCTHUYECKOH 1eNblo. S aepHble KIEeTKN
KPOBH MCIOIB3YIOT AJIT HUMMYyHHOTO MOHUTOPHHTA
Ha 3Tamax Tepalnuu NaTOJIOTHMYECKUX COCTOSHUMN
yenoseka u onpenenenus HLA DR, DQ npunan-
nexxHoctu. C IUarHOCTHYECKOH LeNblo B IIa3Me
BBISIBIISIOT YPOBEHb FOPMOHOB, )EPMEHTOB, THUTP
AHTUTEN, UUPKYJIUPYIOIIUE UMMYHHBIE KOMILIEKCHI,
KJIaCCHl TJIOOYJIMHOB, aHTUTCHBl BO30yAUTENEeH U
Ipyroe.

[pu ppaxirroHNpPOBAHIY KPOBH IOy YaOT JEHKOIH-
TapHy10, TPOMOOLIUTAPHYIO ¥ SPUTPOLIUTAPHYIO MACCY;
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Blood and its components are applied with
therapeutic and diagnostic purposes. Nucleated blood
cells are used for immune monitoring at the stage of
therapy of human pathological states and with the
purpose of determining HLA DR, DQ reference. The
level of hormones, enzymes, titer antibodies, circulating
immune complexes, globulins, antigen pathogens, etc.
were determined with diagnostic purpose in plasma.

During blood fractionation leukocyte, trombocyte
and erythrocyte masses are obtained; albumin,
fibrinogen, thrombin, a-, B-, and y-globulins, interferons
etc. are isolated from plasma [3].
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13 MJ1a3MBl BBIIEISIIOT alTbOyMuH, ((MOPUHOTEH, TPOM-
OuH, O-, 3- u y-roOyauHbL, HHTEPGhEpOHBI U Ap. [3].

B 1011 cBA3M akTyanbHOW 3amaueil sBiaseTCA
pa3paboTka 3 PEeKTUBHBIX CTIOCOOOB JOITOCPOYHOTO
XpaHEHUs HEeNbHON KPOBH, €€ /I€PHBIX KOMIIOHEHTOB
U T1a3MBbl 0€3 N3MEHEHHS UX UCXOIHBIX CBOMCTB.

B nurteparype cBeneHus O BJIMSHHUM THIIOTEp-
MHYECKOTO XpaHEHHs Ha KPHOYCTONYHBOCTD SIIEPHBIX
KJIETOK B COCTaBe IeTbHON KPOBH IPOTHBOPEUMBHI [ 2,
8], a maHHBIE O BIMSIHUH THIIOTEPMUYECKOTO XPAaHEHHS
Ha CBOMCTBAa KPHOKOHCEPBUPOBAHHBIX AAEPHBIX
KOMITOHEHTOB KPOBH OTCYTCTBYIOT.

Lens pabotel — n3ydenne MopdodyHKIHOHAT-
HBIX CBOWCTB ¥ KPHOYCTOWYMBOCTH AIEPHBIX KOMITO-
HEHTOB LIENBbHOM KOpaoBoil kpoBu uenoBeka (KKY) B
3aBUCHUMOCTH OT MPOJOJIKUTEIBHOCTH THIOTEP-
MHYECKOTO XpaHEHHUsS A0 M MOoclie KPUOKOHCEP-
BHPOBAHUS.

Martepnaabl 1 meToAbl

OOBeKTOM HCCIEOBAHUS CIYXXHIN 00pa3Ibl
KKY, nony4eHHbIe U3 MATEPUHCKOIO KOHIA [Ty ITOBUHBI
Moclie OTAENCHUS HOBOPOXKICHHBIX, POIUBIIHXCS B
CpPOK y 3II0pOBBIX MaTepeil. KpoBr orOupanach B
CTepHriIbHBIE (DITaKOHBI ¢ J00ABIEHWEM aHTHKOA-
ryasiata CPD (Ykpanna) ipu MOMOIIN OTHOPa30BBIX
cucteM 3a00pa KpOBH.

l'umotepMuueckoe xpaHeHHUE KOPIOBOH KPOBH
OCYILIECTBIISUIN B CTEPHIIBHBIX CTEKJISIHHBIX (pr1akoHax
B OBITOBOM XOJIOOMJIEHUKE C TEMIIEPATypHBIM PEKH-
MoM 2-4°C.

KpoBp 3amopakuBaiy B OJHOPA30BBIX IIACTH-
KOBBIX KOHTeWHepax (YKpawHa) MO IBYXAITAIllHOH,
ONITUMAJILHOH JIJISl CTBOJIOBBIX KPOBETBOPHBIX KJIETOK
nporpammMe B 3amopaxkuBarene YOII-6 (Ykpanna)
0e3 MpUMEHEHHS TPaJUIIMOHHBIX KPUOPOTEKTOPOB
(pactBoper IMCO, I120) [9]. KpnoxoncepBrupoBaH-
HbIEe 00pa3Lbl XpaHUIIKCh pu Temnepatype —196°C.

O6pa3ubl 0TOrpeBasiv OrpyKEHHEM KOHTEHHEPOB
B BoJsiHYIO OaHio (40-41°C).

B 3aBUCHMOCTH OT yCJIOBUH THIIOTEPMHYECKOTO
xpanenus KKY Oblna pazgesneHa Ha ciemyroliue
TPYTIIBL:

KKY-1 — kpoBb, xpaHusiuascs npu 4°C B TeueHUE
24-x gacoB (HCIIOIH30BAIA B KAYECTBE KOHTPOJIA);

KKY-2 — kpoBb, xpaHupiiascs npu 4°C B TeueHUe
48-x 4acoB;

KKY-3 — kpoBb, KpHOKOHCEPBHUPOBAHHAS TIOCIIEC
24-X 9acoB MPEABAPUTEIBHOTO THIOTEPMHIECKOTO
XpaHEeHHUS;

KKY-4 — xpoBb, KpHOKOHCEPBUPOBaHHAA Ioce 48-
MU YacOB MPEABAPUTEILHOTO THIIOTEPMHUYECKOTO
XpaHEeHHUS;

KKY-5 — kpoBb, KpHOKOHCEPBUPOBAaHHAS TOCTIE
24-X 4acoB MPEIBaPUTEIBHOTO THIIOTEPMHUYECKOTO
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In this connection an actual task is development of
reliable methods of long-term storage of the whole
blood, its nucleated components and plasm with no
changes in their initial properties.

There are contradictory data on the effect of
hypothermic storage on cryoresistance of nucleated
cells in the composition of whole blood and as no data
concerning the influence of hypothermic storage on
the properties of cryopreserved nucleated blood
components [2, 8].

The research aim was to investigate morpho-
functional properties and cryoresistance of nucleated
components of the whole human cord blood (HCB)
depending on the duration of hypothermic storage
before and after cryopreservation.

Materials and methods

Research objects were the samples of HCB, derived
from mother’s umbilical terminal after separating of
term newborns from healthy mothers. Blood was
procured into sterile bottles with adding CPD anti-
coagulant (Ukraine) using disposable blood sampling
systems.

Hypothermic storage of cord blood was performed
in sterile glass bottles in domestic refrigerator with
temperature regimen of 2-4°C.

Blood was frozen in disposable plastic containers
(Ukraine) according to two-stage optimal for
hemopoietic stem cells program with UOP-6 freezer
(Ukraine) with no use of traditional cryoprotectants
(DMSO, PEO solutions) [5]. Cryopreserved samples
were stored at —196°C.

Samples were thawed by plunging the containers
into water bath (40-41°C).

Depending on hypothermic storage conditions
HCB was divided into following groups:

HCB-1 is the blood stored at 4°C for 24 hrs (used
as the control);

HCB-2 is the blood stored at 4°C for 48 hrs;

HCB-3 is the blood cryopreserved after 24 hrs’
preliminary hypothermic storage;

HCB-4 is the blood cryopreserved after 48 hrs’
preliminary hypothermic storage;

HCB-5 is the blood cryopreserved after 24hrs’
preliminary hypothermic storage and stored after
thawing under hypothermia conditions for 2 hrs;

HCB-6 is the blood cryopreserved after 24 hrs’
preliminary hypothermic storage and stored after
thawing under hypothermia conditions for 6 hrs;

HCB-7 is the blood cryopreserved after 24 hrs’
preliminary hypothermic storage and stored after
thawing under hypothermia conditions for 17 hrs;

HCB-8 is the blood cryopreserved after 24 hrs’
preliminary hypothermic storage and stored after
thawing under hypothermia conditions for 24 hrs.
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XpaHEHUs U XPAHUBILASACS IOCIIE OTOTPEBA B YCIOBHIX
TUIIOTEPMHUH 2 Yaca;

KKY-6 — kpoBb, KpHOKOHCEPBHUPOBAaHHAS TIOCIIE
24-x 4acoB MPENBAPUTEIHHOTO THIIOTEPMHYECKOTO
XpaHEHUs U XPAHUBILASACS IOCIIE OTOTPEBA B YCIOBHIX
TUIIOTEPMHUH 6 yaca;

KKY-7 — KpoBb, KPHOKOHCEPBUPOBAHHAs IOCIIE
24-X 4acoB MPENBAPUTEIHHOTO THIIOTEPMHYECKOTO
XpaHEeHUs U XPAHUBILASACS MIOCIIE OTOIPEBA B YCIOBHIX
runorepmMuH 17 yacos;

KKY-8 — kpoBb, KpHOKOHCEPBHUPOBAaHHAS TIOCIIE
24-X 4acoB MPENBAPUTEIHHOTO THIIOTEPMHYECKOTO
XpaHEHUs U XPAHUBILASACS MOCIIE OTOIPEBA B YCIOBHX
TUIIOTEPMHUU 24 4acoB.

B cBsi3u ¢ OOBEKTHBHBIMH 3aTPYJHCHHUSMH B
JOCTaBKe KPOBU HEIOCPEJCTBEHHO II0CIIE ee 3a0opa
B KayecTBE KOHTPOJA HCIOJB30BAIN 00pa3Ibl
[TyTIOBUHHOM KPOBHU, KOTOPBIE XPAHUIKCH B YCIOBHSIX
THIOTEpMHUH He OoJiee 24-X 4acoB, Tak Kak paHee ObLIo
YCTaHOBJICHO, YTO B T€YEHHE ITOTO BPEMEHHU HE
MIPOUCXOAUT JTOCTOBEPHBIX H3MEHEHHH MOPHOPyHK-
LMOHAJIBHBIX CBOMCTB SIIPOCOAEPKAIUX KIETOK [9].

KonnuecTBo snpoconepkamux KIETOK Ompese-
nsit B Kamepe [opsieBa [5], a cOXpaHHBIX — CyITpaBH-
TaJbHBIM OKpAaIIMBAHUEM CYCIEH3MH KIETOK 3%-M
pacTBOPOM TPUIIAHOBOTO CHHETO [1].

KiteTouHbIii CrIeKTp onpenensuiv B Ma3kax KpoBH,
KOTOpbIe (PMKCHPOBAIM B METAHOJIE M OKPALINBAIIN
a3yp-303HHOM.

[Honynsanuu u cyononynsauuu TuMQpOIUTOB H
KPOBETBOPHBIX KJIETOK KPOBHU OIMPEAENISAIN C IO-
MOIIBI0 MOHOKJIOHANBHBIX aHTHUTeN [6]. st aTOTrO
SIIPOCOAEPIKAIINE KIETKH A0 KPUOKOHCEPBUPOBAHUS
BBIACIISIIN B TPAJUEHTE IUIOTHOCTH (UKOILI-BEPO-
rpaduH, a mocie KpUOKOHCEPBUPOBAHUS OCAXKIAIH
MyTeM HeHTPH(YTHPOBAHHS.

KonuvecTBo KonmoHHEeoOpa3yomuX €IUHHUL B
kynsrype (KOEK) moacuuTeiBanu mo KOJIUYECTBY
KOJIOHHH B arapoBoi KynsType [7]. XapakTep KoIoHuMH
OTIpEeeIISIIN Ha THCTOJIOTUYECKUX TIperaparax mocie
OKpAaILMBAHUS T€eMaTOKCUINH-303HHOM.

SAnpoconepxkamue KISTKH UL ONPEaeNICHUs] UX
(aroumtapHO aKTUBHOCTH B HEKPHUOKOHCED-
BHPOBAHHBIX 00pa3Iiax BRIIEIISUTH C TOMOIIEI0 3%-T0
pactBOopa xenatuna [4]. Ilocie KpUOKOHCEPBU-
POBaHUS AAPOCOAEPIKAIINE KICTKU OCAKAATIHN TyTEM
neHrpudyruposanus npu 1500 06/MUH B TedcHHE
40 muH.

daronuTapHy aKTUBHOCTb MOHOLHUTAapHO-
MakpodaranbHbIX U HeguddepeHInpoBaHHBIX KIETOK
n3yJanu mo obmenpuHaTod Metonuke [5]. Okwuc-
JINTEIHbHO-BOCCTAHOBHUTENbHBIN MOTEHIINA KIIETOK
onpeaensiu npu nomouu HCT-tecra [3]. Axtus-
HOCTh MeTaboJIMYecKoro mpouecca, obecneyu-
BAIOIIETO BHYTPUKJIETOUHYIO BhIpaboTKy H,O, (oaHOM
13 TIIaBHBIX OaKTEPULIMIHBIX CyOCTaHINIi), yCTaHaB-
JIMBAIU MO KOJIMYECTBY I'PAHYJ BHYTPUKIECTOYHOIO
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Because of difficulties with blood delivery directly
after its procurement as the control there were used
the samples of umbilical blood which were stored under
hypothermic conditions not more than 24 hrs, since it
was previously found that within this time there were
no statistically significant changes in morpho-functional
properties of nucleated cells [9].

The number of nucleated cells was investigated in
Goryaev’s chamber [5] and the one for survived was
done with supravital staining of cells with 3% tripane
blue solution [1].

Cell spectrum was studied in blood smears which
were fixed in methanol and stained with azur-eosin.

Populations and subpopulations of lymphocytes
were found using monoclonal antibodies [6]. With this
aim nucleated cells before cryopreservation were
isolated in ficoll-verografin density gradient and after
it they were precipitated by centrifugation.

The number of colony-forming units in culture
(CFUc) was examined by calculating the amount of
colonies in agar culture [7]. Character of colonies was
found after staining with hematoxylin-eosin.

Nucleated cells for determining of their phagocyte
activity in non-cryopreserved samples were isolated
with 3% gelatin solution [4]. After cryopreservation
nucleated cells were precipitated by centrifugation at
1,500 rot/min for 40 min.

Phagocyte activity of monocyte-macrophage and
non-differentiated cells were investigated according
to traditional methods [5]. Redox cell potential was
studied using NBT-test [3]. Activity of metabolic
process providing intracellular production of H,O, (one
of the main bactericide substances) was found on the
number of granules of intracellular diformazan, and
lisosomal enzymes were done on the cell quantity and
staining intensity, positively responding to non-specific
esterase and acid phosphatase [3].

Virus-neutralizing titer in plasma was examined
using hem agglutination inhibition reaction. In tray wells
two-fold consequent dilutions of plasma were prepared,
afterwards they were mixed with equal virus volume.
The mixture was shaken and incubated at 37°C for 40
min then it was added with 1% erythrocyte suspension.
The reaction was recorded in 30-45 min of incubation
in thermostat at 37°C [5]. In reaction there has been
used A/Victoria grippe virus with hem agglutinating
titer 1:16.

HCB plasma proteins before and after cryo-
preservation were divided with the method of gel
chromatography on the column with sephadex G-200
(column height is 22 cm, diameter is 2 cm). One milliliter
of'a sample was placed on column. The fractions were
removed by 3 ml. Protein concentration was
spectrophotometrically examined [13].

Obtained results were processed on Student-
Fisher’s method. Statistical significance of calculations
is 95%.
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nudopmazana, TM30COMaJbHBIX (PEPMEHTOB — MO
KOJIMYECTBY W MHTEHCUBHOCTH OKPACKH KIETOK,
MOJIOKUTENIFHO PearnpyIouX Ha Heclen(hUIECKYTO
acTepasy u Kuciyro ¢ocdarasy [3].

BupycHelTpanusyronmii TUTp B IU1a3Me OIpene-
JISUTA TIPY MTOMOIIM PEAKIIUN TOPMOXKEHHSI TEMarnIo-
TUHAIVHK. B TyHKax MaHIeTa roTOBUIN ABYKpaTHBIE
MocJIeOBaTEIbHBIE PAa3BEJCHUA IJIa3Mbl U CMe-
MUBaJl C paBHBIM 00BeMOM Bupyca. CMmech
BCTPSIXMBAIM U HHKYOHpOBaU npu Temmeparype 37°C
B Teuecure 40 MuH, nmocie 3roro modasisiu 1%-ro
B3BECH IPUTPOLUTOB. Peaknnio yIUTHIBAIH 4Yepes
30-45 muH unkyOanmu B repmoctare ipu 37°C [5]. B
peakInuy HCIIO0Nb30BaJICs BUpYyC rpurina A/Bukropus
C FEMarnIIOTHHUPYIOLUM TUTpoM 1:16.

benku mnazmel KKY 1o u mocne kpuokoHcep-
BUPOBAHUsI pa3IeNIsId METOJOM I'eJib-XpoMaTorpaduu
Ha KoJoHke ¢ cedanexcoM G-200 (BpicOTa KOMOHKH
22 cM, quametp 2 cM). Ha konoHKy HaHocuinu 1 mi
o0pasma. Opakiuu canMan 1o 3 Mi1. KoHneHTpanuio
Oenka ompeneNnsiin CIEeKTPOPOTOMETPUIECKUM
meroaoMm [12].

[lonydenHbie pel3ynpTaTsl 00pabaTsIBAIN MO
metony CrriogeHtra-®Pumepa. JocToBepHOCTH
pacdeToB — 95%.

Pe3yAbTaTbhl M 00CYyXXAeHHe

YcranoBneHo, yTo B oOpa3uax KpOBH, XpaHHUB-
LIMXCSl B YCJIOBHIX THIOTEPMHUH B TeueHue 48 u
(KKY-2), konmu4ecTBO siIpoCcoAepIKaIuX U COXPaHHBIX
KJIETOK IOCTOBEPHO HE N3MEHIOCH TI0 CPAaBHEHHUIO C
HaTUBHBIMHU oOpa3iamu (Tabm. 1) .

Krnerounsiii cocraB xpoBu B obpasmax KKY-1 u
KKY-2 Taxke mocToBepHO HE M3MeHsuics (puc. 1).

[Mocne kpUOKOHCEPBUPOBAaHUS KPOBH, MpeiBa-
PHUTENBHO XpaHUBIIEHCS B TeueHHe 24-X 4acoB MpH
temmneparype 4°C (KKUY-3), xonudecTBo sapoco-
JepiKalIiX U COXPAaHHBIX KIETOK HE U3MEHSJIOCH I10
CPaBHEHHMIO C HEKPHOKOHCEPBUPOBAaHHBIMU 00pa3-
namu (tab6n. 1). [Ipu 3ToOM CHMXKANOCh KOJTUYECTBO
HEUTPOQHIIOB, YBEINYNBATIOCH KOJTHYECTBO HEnU-
(epeHInpPOBaHHBIX KJIETOK, ONpenesuucy Gpuopo-
onactonofo0HbIe KieTkU. KonmuecTBo mTuMQpOonuToB
¥ MOHOIIMTOB JIOCTOBEPHO HE U3MEHSUIOCH (pHC. 2).

[Mocne kpHOKOHCEPBUPOBAaHUS KPOBH, MpejBa-
PUTEIHHO XPaHUBIICHCS B YCIOBUSX THIIOTEPMUU B
teuerue 48 u (KKY-4), noctoBepHO CHHUKAIOCH
KOJIMUYECTBO SAPOCOJIEPKAINIIX U COXPAHHBIX KIIETOK
(tabm. 1), komnyecTBO TMMGPOLUNUTOB M HEUTPOPHIIOB
(puc. 3) no cpaBrenuro ¢ KKY-1 u KKY-2 .

brimo ycranoBimeHo, UTO 4yepe3 2 9 TUMOTEP-
MHYECKOTO XpaHEHHsI B ICKOHCEPBUPOBAHHON KPOBH
(KKY-5) yMeHBIIIamoch OTHOCUTEIIEHOE KOJTUIECTBO
HelitpoduioB no cpasHenuro ¢ KKY-1 (puc. 4).
KonmuecTBo sapocopepkaminx, COXpaHHBIX KIETOK,
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Taoauna 1. KomnuecTBo sapocomgep Kaniux u
COXpPaHHBIX KJIETOK KOPIOBOW KPOBH B 3aBHCHMOCTH OT
CPOKOB FHITOTEPMUYECKOTO XPaHEHHS H ITOCIIEIYIOIIEro

KPHOKOHCEPBUPOBAHHUS

Table 1. Number of survived and nucleated cell in cord
blood after hypothermic storage and following

cryopreservation
KoAndecTBO KAETOK
Cell content
T'pynmbr
Groups
HApOi?’g?}jhﬁamHX' COXpaHHBIX, %
1 0,

nucleated,x10” per ml survived, %
KKY-1
HCB-1 1,15+0,031 97,00= 1,02
KKY-2
HCB-2 1,1+0,87 96,00+=1,02
KKY-3
HCB-3 1,15+0,033 83,00=1,23
KKY-4
HCB-4 0,88=0,66 37,00=1,41*

IIpumeyanne: * — pa3nuyms JOCTOBEPHEI o cpaBHeHHO ¢ KKY-1
u KKY-2 (p<0,05).

Note: * —statistically significant difference comparing to HCB-1
and HCB-2 data (p<0.05).

Results and discussion

There was established that in blood samples, stored
under hypothermic conditions during 48 hrs (HCB-2)
the quantity of nucleated and survived cells were not
statistically and significantly changed in comparison
with native samples (Table 1).

Cell blood structure in HCB-1 samples and HCB-2
also were not statistically and significantly altered (Fig.
1).

After cryopreservation of blood pre-stored during
24 hrs at 4°C (HCB-3), number of nucleated and
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Puc. 1. Hurorpamma KKY B 3aBUCHMOCTH OT CPOKOB
THIIOTEPMHYECKOTO XPAaHEHUS 10 KPUOKOHCEPBUPOBAHUSI:
O — KKY-1; @ — KKY-2; vequd. — senudpdepen-
IIMPOBaHHBIE KJIETKH.
Fig. 1. HCB cytogram depending on terms of hypothermic
storage before cryopreservation: [ —HCB-1; @ —HCB-2;
Non-diff. — non-differentiated cells.
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TNumdoumntel  Heltpodunel Heaund.
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Puc. 2. Hurorpamma KKY nociie runoTepMu4eckoro
xpaHeHus: U KpuokoHcepsupoBanus: [0 — KKY-1; @ —
KKY-3; menud. — nenuddepeHppoBanHble KieTku; Guop.-
moa. — (pubpobIaCTOmOTOOHBIE KICTKH; * — M3MCHCHHS
JocToBepHBI o cpaBHeHHIO ¢ KKU-1 (p<0,05).

Fig. 2. HCB cytogram after hypothermic storage and
cryopreservation: [0 —HCB-1; @ — HCB-3; Non-diff. —
non-differentiated cells; Fibr.-like — fibroblast-like cells; * —
statistically significant changes, comparing to HCB-1 data
(p<0.05).

MoHouuTbI
Monocytes

dubp.-noa.
Fibr.-like

TUM(OIMTOB, MOHOLIUTOB HE M3MEHSIIOCH. Uepes 6 1
runorepmudeckoro xpanenus (KKY-6) moctoBepHO
CHIDKAJIOCh KOJTMYECTBO AJEPHBIX KJIETOK U OTHOCH-
TEIbHOE KOJMYECTBO HEUTPO(DUIIOB, a KONHUYECTBO
COXpaHHBIX KJIETOK He u3MeHsnocb. Uepes 17 u
xpanenus npu Temmeparype 4°C (KKY-7) ymeHs-
[IaJI0Ch KOJIMYECTBO AAPOCOAEPKANIUX KIETOK U
OTHOCHTEIILHOE KOJTMYECTBO HEUTPO(HIIOB, JOCTOBEP-
HO BO3pacTajio KoJin4ecTBo (pudpobaacTonoaoOHbIX
KJIE€TOK, OTMeYalach TEHASCHUUS K CHUXEHHIO
KOJINYECTBA JIMM(OIIUTOB; KOJIUYECTBO COXPAHHBIX
KJIETOK HE U3MEHsUIoCh. Uepe3 24 4 runorepMuyec-
koro xpaneHus (KKY-8) mocToBepHO CHMXkaIOCh
KOJIMUYECTBO SIPOCOACPIKAIINX KIIETOK, JIMM(OITUTOB,
HeliTpodnioB 1 Bo3pactai npoueHT pudpodiacTo-
MOT0OHBIX KIETOK (puc. 4).

[IpoBeneHHBIN aHANH3 CIIEKTPa SAEPHBIX KIETOK
KKY nocne runorepMu4ecKoro XpaHeHus: U mocie-
OYIONIET0 KPHOKOHCEPBUPOBAHUA IMOKa3aJ, YTO B
TeueHue 24 u 48 4acoB rUMOTEPMUUYECKOTO XPaHEHUS
JOCTOBEPHO HE HM3MEHSJICS NMOMYJSALUOHHBIN U
CYOIOITYIISIIIOHHBIN COCTaB TMM(OILUTOB, MIPEAIIECT-
BEHHHUKOB T-THMM(OLIMTOB, CTBOJIOBBIX KPOBETBOPHBIX
1 HEKPOBETBOPHBIX KJIETOK, MOHOLUTOB.IIpn kpuo-
koHcepBupoBannn KKY nocne 24-x gacoB runorep-
MHYECKOTO XPaHEHHUsS JOCTOBEPHBIX M3MEHEHHH B
KJIETOYHOM CIIEKTpE BBIsABICHO He Oburo. [pwm
KPUOKOHCEPBHPOBAHUU KpOBHU uepe3 48 u mpenBa-
PUTEIBHOTO XpaHeHus pH Temmeparype 4°C gocto-
BEPHO YBEIHYMBAJIOCH KONUYECTBO T-xenmepos
(Tabm. 2).
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Puc. 3. Hurorpamma KKY nocne runorepmudeckoro
XpaHeHus1 U KpuokoHcepsupoBanus: 0 — KKUY-1; O —
KKY-3; B — KKY-4; venud. — HenudhepeHuupoBaHHbIE
KIETKH; GUOp.-1oJ. — GudpobracTomogo0HbIe KIESTKH; * —
HU3MeHeHUst JocToBepHbl 1o cpaBHeHUIo ¢ KKY-1 u KKY-2
(p<0,05).
Fig. 3. HCB cytogram after hypothermic storage and
cryopreservation: [0 —HCB-1; 0 —HCB-2; @ —HCB-4;
Non-diff. — non-differentiated cells; Fibr.-like — fibroblast-
like cells; * — statistically significant changes, comparing
to HCB-1 and HCB-2 data (p<0.05)

Prbp.-noa.
Fibr.-like

survived cells did not change if compared with non-
cryopreserved samples (Table 1). In this case the
amount of neutrophils decreased, the number of non-
differentiated cells increased, there were found
fibroblast-like cells. The number of lymphocytes and
monocytes were not statistically and significantly varied
(Fig. 2).

After cryopreservation of blood, preliminarily stored
under hypothermia conditions for 48 hrs (HCB-4), the
number of nucleated and survived cells statistically and
significantly reduced (Table 1), as well as the amount
of lymphocytes and neutrophils (Fig. 3) in comparison
with HCB-1 and HCB-2.

It has been found that in 2hrs of hypothermic
storage in frozen-thawed blood (HCB-5) relative
number of neutrophils reduced in comparison with
HCB-1 (Fig. 4). The number of nucleated, survived
cells, lymphocytes, monocytes did not change. In 6
hrs of hypothermic storage (HCB-6) the number of
nucleated cells and relative one for neutrophils
decreased, and that for survived did not change. In 17
hrs of storage at 4°C (HCB-7) the amount of nucleated
cells reduced as well as relative number of neutrophils,
the amount of fibroblast-like cells statistically and
significantly enhanced, there was found a tendency to
the reduction of lymphocyte number; the number of
survived cells did not alter. In 24 hrs of hypothermic
storage of frozen-thawed cord blood (HCB-8) the
amount of nucleated cells, lymphocytes, neutrophils
statistically and significantly decreased, and the percent
of fibroblast-like cells increased (Fig. 4).
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HCB-7

KKU-8
HCB-8
Puc. 4. lI3mMeHeHue kieTOYHOro cocTaBa kKpuokoHcepBupoBanHot KKY B
3aBUCHMOCTH OT CPOKOB T'MIIOTEPMHYECKOTO XpaHEeHHs: Z4— COXpaHHbIe KieTku; [1—
mumbouuntsr, B — Hetpodunsl; H — moHouuTsr;, M — HenudhepeHInpPOBaHHBIC
wietky; W — GubpobnactonogobHbie KIeTKr; 4 — SIPOCOAECPKAIUE KICTKH;
* — M3MeHeHMsl 10cTOBepHBbI 1o cpaBHeHuto ¢ KKY-1 (p<0,05); # — pasnuyus
JOCTOBEepHBI o cpaBHeHMIO ¢ KKU-3 (p<0,05).

Fig. 4. Changes in HCB cell composition depending on terms of hypothermic stor-
age: | — survived cells; 0 — lymphocytes; H — neutrophils; B — monocytes; ll —
non-differentiated cells; Bl — fibroblast-like cells; 9 —nucleated cells; * — statisti-
cally significant changes comparing to HCB-1 data (p<0.05); #— statistically signifi-

Performed analysis of nuc-
leated cell spectra after hypo-
thermic storage and following
cryopreservation has shown that
during 24 and 48 hrs of this
storage the population and
subpopulation compositions of
lymphocytes, T-lymphocytes
precursors, hemopoietic and non-
hemopoietic stem cells, mono-
cytes did not statistically and
significantly changed. During
cryopreservation of HCB after
24 hrs of hypothermic storage
there were found no statistical
and significant chan-ges in cell
spectrum. When cryopreserving
the blood in 48 hrs of preliminary
storage at 4°C statistically and
significantly increased the num-
ber of T-helpers (Table 2).

Before cryopreservation
luminescent label was found as
luminous granules evenly loca-
ted along the whole cell mem-

cant changes comparing to HCB-3 data (p<0.05).

[0 KpUOKOHCEPBUPOBAHUS JTIOMHUHECIEHTHAS
METKa OIpeaeisiiach B BHJIE CBETAMIUXCS TPaHy,
PaBHOMEPHO PAaCTOJIOKEHHBIX MO0 BCel MeMmOpaHe
kJeTok. [locne KproKoHCEepBUPOBAHUS Y YACTH KIETOK
JIFOMUHECLEHTHBIE TPaHyJbl KOHLIEHTPUPOBAIUCH HA
OJTHOM W3 TIOJIIOCOB ITo THITy “‘cap formation”.

Uepes 24 4 THIOTEPMUIECKOTO XPaHEHHS KOPJOBOH
KPOBHM KOJIMUECTBO (aromMUTUPYIOMIUX KIETOK
cocraBisuio 86£1,77%, n3 uux 75+£1,07% — kieTku B
craguu nmornomenus u 11+0,02% — B craguu
arTpakuuu. KomndecTBo MUKPOOOB, MOTJIOMEHHBIX
OITHOM KJIeTKOMU, cocTaBisuio 8,5+0,03. Uepes 48 gacos
THITOTEPMHUYECKOTO XPaHEHHs TPOIICHT (haroiUTUPYFO-
IIMX KJIETOK, KOJIMYECTBO MHUKPOOOB, MOTIIOIIEHHBIX
OJHOM KJIE€TKOM M KOJMYECTBO KJIETOK B CTaJUIX
aTTPaKITUH U TIOTVIOIICHUS JOCTOBEPHO HE H3MEHSIIICH
(puc. 5).

B o0pazmax kpoBH, KpHOKOHCEPBUPOBAHHBIX ITOCIIE
MIPEABAPUTEIIHFHOTO THIIOTEPMUIECKOTO XPAaHEHUS B
teuenue 24 n 48 1 (KKY-3 u KKU-4 cooTBeTCTBEHHO),
JIOCTOBEPHO CHUXKAJIOCHh KOJIMYECTBO (haroluTUPYIO-
X Kietok. [Ipu 3ToM Bo3pacTan MpoLEHT KIETOK B
CTaJUU aTTPAKITUH, CHIYKAJIOCh KOTMIECTBO KIICTOK B
CTaJuM TOTJOIEHNUS U KOJUIECTBO MHKPOOOB,
MIOTIIOIIEHHBIX OJHOH KIIETKOH (puc. 6).

[Ipu nocaenyroieM runoTepMUYECKOM XpaHEHUU
JIEKOHCEPBUPOBAHHBIX 00pa3loB B TeUeHUE 24-X
4yacoB (haronuTapHas akTHBHOCTD SIPOCOACPIKAIIIX
KJIETOK JJOCTOBEPHO HE U3MEHSIACH [0 CPABHEHUIO C
KKY-3.
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brane. After cryopreservation in
part of cells luminescent granules
were concentrated on one of the poles of “cap
formation” type.

In 24 hrs of hypothermic storage of cord blood the
number of phagocyting cells made 86+1.77%,
75+1.07% of them were the cells at absorption stage
and 11+0.02% at attraction stage. Number of microbes

Ta0uuna 2. BivsHue runorepMuyeckoro XpaHeHHst
Y TIOCJIEAYIOIIEr0 KPHOKOHCEPBUPOBAHUS Ha MTPOLIEHTHOE
COOTHOIIICHHUE MOMYJISIINAN U CyOTOMyIsIuit
sinpoconepxanux kieroxk KKY
Table 2. Effect of hypothermic storage and following

freeze-thawing on populations and subpopulations ratio
(%) in HCB nucleated cells

Penenropst KKY-1 KKY-2 KK4-3 KKY-4
Receptors HCB-1 HCB-2 HCB-3 HCB-4
CD3 16,60+0,54 16,20=+0,29 16,33=+0,58 15,97=+0,76
CD4 17,75+0,98 16,67+0,56 200,89 30,60+1,03*
CD8 25,20+0,87 | 23,80+1,03 23,0+0,9 13,46+0,64
CD14 7,33=0,01 8,10=0,34 7,12+0,06 7,90=+0,23
CD19 10,00=+0,34 10,3=1,2 11,5+0,12 9,60=+1,01
CD34 5,10+0,86 4,40+0,67 4,70=+0,67 4,30=+0,35
CD56 19,8+0,97 18,30+0,76 19,50+0,01 17,90=+0,54

Ipumeyanne: * — pa3nu4ms JOCTOBEPHEI Mo cpaBHeHMO ¢ KKY-1
u KKY-2 (p<0,05).

Note: * —statistically significant differences comparing to HCB-1
and HCB-2 data (p<0.05).
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B knerounom crnekrpe Haubomnbiiel ¢arounTap-
HOW aKTUBHOCTBIO 00J1afaiu HEHTpoduIbsl 1 MOHO-
ouTHl, cnaboit — HenuddepeHIMpOBaHHBIE KIETKH
(puc. 7).

KommuectBo HCT-1107105KUTENBHBIX KIIETOK JOCTO-
BEpPHO HE U3MEHSIOCH B TeUCeHUE 48 1 TUITOTEpMHIYIEC-
koro xpanenus KKY (puc. 8).

B o6pasnmax KKY-3, KKY-4, KKY-5, KKY-6 u
KKY-7 n1ocToBEpHO HE U3MEHSIOCH KOJIMYECTBO
HCT-nonoXuTEAbHBIX KIETOK U KIIETOK, IOJ0XKH-
TEJIbHO pearupyromux Ha Kucaym Qocdarasy u
Hecrienuduyeckyto dctepasy. Uepes 24 4 runorep-
MHYECKOTO XpaHEeHHUs! AEKOHCEPBUPOBAaHHBIX 00pa3-
noB (KKY-8) Habmoqanoch CHMKEHHE KOJIHYECTBA
HCT-nonoxuTenbHbIX KIETOK (puc. 8).

Kax Bugno u3 tadxa. 3, konuuectBo KOEx B KKY,
xpanuBmetics 24 u 48 4 npu temneparype 4°C, B
arapoBbIX KyJbTypax AOCTOBEPHO HE M3MEHSJIOCH,
TOIZ1a KAK B KPHOKOHCEPBUPOBAHHON KOPAOBOM KPOBU
rxommuectBo KOEK moctoBepHO CHIDKAIOCH ocie 17
u 24 gacos ee xpanenus npu 4°C (KKY-7, KKY-8).

B arapoBoii KynbType onpeaessuiich MUEIOUTHO-
MOHOILIUTapHBIE, SPUTPOUAHBIE KOJIOHUH, KOJIOHUU
HenupepeHIMPOBaHHBIX KIETOK, 8 TAKXKe KOJOHUH
¢ubpobnacToB, 0Opa3yromine BOJIOKHUCTBIE CTPYK-
TYPHI.

MeTonoMm reib-xpomatorpaduu U3 MiIa3Mbl
KOpPJIOBOH KPOBH OBLIO BBIJIEICHO 22 OEIKOBHIC
¢paknuu. [lokazaHo, 4TO KPUOKOHCEPBHUPOBAHHIE
ma3Mbl KKY 1o mporpamme cTBOJIOBBIX KPOBETBOP-
HBIX KJIeTOK [9] uepe3 24 u 48 9 runoTepMuIecKoro
XpaHEHHUS HE OKa3bIBAET JIOCTOBEPHOTO BIMSHHS Ha
MOJIEKYJISIPHYIO Maccy OeJKOB Iia3mbl (Tabm. 4).
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Puc. 5. @arouutapHas akTHBHOCTS sifiepHbIX KiIeTok KKY B
3aBHCHUMOCTH OT CPOKOB THITOTEPMHUYECKOTO XpaHEHHs 10
KpUOKOHCEepBUpOBaHMs: []— cragus mornomenus; MO —
CTaJust aTTPAKIKHN; 4 — KONHIECTBO MHKPOOOB B KJIETKE.

Fig. 5. Phagocyte activity of HCB nucleated cells depending
on terms of hypothermic storage before cryopreservation:
O - absorption stage; [ — attraction stage; 4 — microbe
number in cell.
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Tadnauua 3. BrusiHne runoTepMIdecKoro XpaHeHus 10
W TI0CJIe KpHOKOHCEepBHpOBaHus Ha conepkanre KOEk B
cycrieH3ud siiepHbix kinerok KKY

Table 3. Effect of hypothermic storage before and after
cryopreservation on CFUc content in HCB nucleated cell

suspension
T'pymma Koanvecrso KOEK,%
Group CFUc number,%
e 2,95%0,95
N
e
e 30=0,75
e
Neny 010,025

IIpumeuanue: * — pazianuust JocToBepHBI 0 cpaBHeHnto ¢ KKY-1
u KKY-2 (p<0,05).

Note: * —statistically significant differences comparing to HCB-1
and HCB-2 data (p<0.05).

absorbed by a cell was 8.5+£0.03%. In 48 hrs of
hypothermic storage the percent of phagocyting cells,
number of absorbed microbes and amount of cells at
stages of attraction and absorption do not statistically
and significantly change (Fig. 5).
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Puc. 6. @arountapHas akTUBHOCTH AepHBIX KieTok KKY B
3aBHCHMOCTH OT CPOKOB TUIIOTEPMHYECKOTO XpaHESHHS 10 U
HOCJIe KPHOKOHCEPBUPOBaHHs: []— cTaus MoniomeHus; [ —
CTajusl arTpaKiuy; 4 — KOJIUYECTBO MUKPOOOB B KIIETKE;
* — M3MCHEHUsI MOCTOBEpHHI mo cpaBHeHUI0 ¢ KKY-1
(p<0,05).

Fig. 6. Phagocyte activity of HCB nucleated cells depending
on terms of hypothermic storage before and after
cryopreservation: []— absorption stage; [ — attraction stage;
4 — microbe number in a cell; * — statistically significant
changes comparing to HCB-1 data (p<0.05).
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YcTaHOBIEHO, YTO BUPYC-
HEUTPaATU3YIOIIUHA TUTP T1a3Mbl
HE U3MEHSUICA Ha MPOTSKEHUH
48 4 rUNOTEpPMHUYECKOIO Xpa-

Tadauna 4. MonexynsipHast Macca 6enkoBbIX (ppakuuii razmel KKY 1o
1 TIOCJIe KPHOKOHCEPBUPOBAHHS

Table 4. Molecular weight of HCB plasma protein fractions
before and after cryopreservation

_ MonekyasgpHas Macca, KA MonekyasipHas Macca, KA
HCHHA, a TaKKE MOCIC KpHO Molecular weight,kDa Molecular weight,kDa
KOHCCPBUPOBAHUSA U B TCUCHUC Howmep Homep
dpaknuu 20 mocae dpaknun AO mocae
24_X 1acoB 1ocje OTOFpeBa. Fraction's KPUOKOHCEP — KPUOKOHCEP — Fraction's KPHUOKOHCEP — KPUOKOHCEP —
N3MmeHeHue MIPOTUBOBHUPYC- Nr BUPOBAHUS BUPOBAHUS Nr BUPOBAHUS BUPOBaHUS
before cryo— after cryo— before cryo— after cryo—
HOI'0 TUTpa OTMEYAJIOCh Y€PE3 preservation preservation preservation preservation
48 yacoB XpaHEHHUsI KPHUOKOH-
3 - - 13 44 44
CEepBUPOBAHHBIX 00pa3moOB
mwiazmel KKY (puc. 9). 4 800 800 14 32 32
Bbl BOADI 5 562 562 15 24 24
HonyquHHe PE3yJIbTaThl
6 407 407 16 17 17
CBHUACTCIBCTBYIOT O TOM, 4YTO
Ha 3Tanax rurnoTepMnu4eCcKoro 7 295 295 17 13 13
XpaHCHUA B 3aBUCUMOCTU OT
€ro NpOoJOJIKHUTEIBHOCTH BO3- 8 219 209 18 9 9
HUKAIOT HCJICTAJIbHBIC ITIOBPECIK-
9 155 155 19 7 7
JICHUS SIIPOCOAEPIKALIUX Kile-
ToK. Tak, gepes 48 4 xpaneHus 10 117 115 20 5 5
CHIDKAETCS KPHOYCTOMYNBOCTD
KJIETOK TPU COXPAHCHHH HX 1 8 8 z < <
MOE(bO@yHKuHOHaHLHLIX 12 o o " < <
CBONCTB.

MakcuMallbHO NONYyCTHU-
MBIl CPOK THIIOTEPMUYECKOTO XpPaHEHUS! KOPAOBOMN
KpOBH YEJIOBEKA J0 €€ KPHOKOHCEPBUPOBaHUS — 24 4,
KOTJa TOCTOBEPHO HE MU3MEHSIOTCS KJIETOYHBIN
COCTaB, KPHOYCTOMYHMBOCTD U MOP(POPYHKIIHOHAIBHbIE
CBOHCTBa ANPOCOAEPKANIUX KOMIIOHEHTOB KPOBH,
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Puc. 7. Knerounslii cocraB ¢aronuroB KOpAOBOH KPOBU
YelloBeKa B 3aBHCUMOCTH OT CPOKOB TMIIOTEPMHYECKOTO
XpaHEHHUs 10 M Hoclie KpUOKOHcepBupoBaHusi: M —
HelTpoduer, B — MoHOIUTEL, (1 — Hemud dhepeHITnPOBaH-
HBIE KJICTKH.

Fig. 7. Cell spectra of HCB phagocytes depending on terms

of hypothermic storage before and after cryopreservation:
W — neutrophils; H— monocytes; [0— non-differentiated cells.
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In blood samples cryopreserved after preliminary
hypothermic storage for 24 and 48 hrs (HCB-3 and
HCB-4, correspondingly) the number of phagocyting
cells significantly and statistically reduced. In this case
the percent of cells at attraction stage increased,
amount of cells at absorption stage and quantity of
microbes absorbed by a cell decreased (Fig. 6).

During following hypothermic storage of frozen-
thawed for 14 hrs phagocyte activity of nucleated cells
was not statistically and significantly altered if
compared with HCB-3. In cell spectrum the highest
phagocyte activity was noted for neutrophils and
monocytes, lower one was found in non-differentiated
cells (Fig. 7).

Number of HCB-positive cells did not statistically
and significantly change for 48 hrs of HCB hypo-
thermic storage (Fig. 8).

In HCB-3, HCB-4, HCB-5, HCB-6 and HCB-7
samples the number of NBT-positive cells and those
positively responding to acid phosphatase and non-
specific esterase. In 24 hrs of hypothermic storage of
frozen-thawed samples (HCB-8) there was observed
a statistically and significantly reduction in the number
of HCB-positive cells (Fig. 8).

Table 3 demonstrates the number of CFUc in HCB,
stored for 24 and 48 hrs at 4°C, did not statistically
and significantly change in agar cultures, meanwhile
in cryopreserved cord blood the number of CFUc
statistically and significantly reduced after 17 and 24
hrs of its storage at 4°C (HCB-7, HCB-8).

PROBLEMS
OF CRYOBIOLOGY
Vol. 16, 2006, N21



120

100 7

80

Cell count, %
()]
o
1

Konuuectso knetok, %
S
o
1

-+ e — — e — e —
KKY-1  KKY-2  KKY-3 KKY-4 KKY-5 KKY-6 KKY-7 KKY-8
HCB-1 HCB-2 HCB-3 HCB-4 HCB-5 HCB-6 HCB-7 HCB-8

Puc. 8. /[uHaMuka M3MCHEHHUS THCTOXMMHUYCCKUX IOKa-
3ateneit garonuroB KKY B 3aBUCHMOCTH OT CpPOKOB
THIIOTEPMHYECKOTO XPAaHEHMS 10 U ITOCJIe KPHOKOHCEPBU-
posanusa: B — HCT-nonoxurensHble KiaeTKH; Ml — Kucaas
(docdaraza; 00— Hecieruduyeckas dcTepasa;* — U3SMCHEHHS
noctoBepHsI 1o cpaBHeHUIo ¢ KKY-1 u KKY-3 (p<0,05).

Fig. 8. Changes in histochemical indices of HCB phagocytes
depending on terms of hypothermic storage before and after
cryopreservation: B — NBT-positive cells; B — acid phos-
phatase; O — non-specific esterase;* — statistically
significant changes, comparing to HCB-1 and HCB-3 data
(p<0.05).

OENKOBBII CIEKTP W BUPYCHEUTPATU3YIOUIUN TUTP
1a3Mbl. B KpoBH, KpHOKOHCEpBUPOBAHHOI cirycTs 24
yaca TUIOTEPMHUYECKOTO XPaHEHHS JOCTOBEPHO HE
HU3MEHSUIOCh KOJIMYECTBO, MpoiudepaTuBHasl aKTUB-
HOCTB U HallPaBJIEHHOCTh UG HepeHIIMPOBKH KPOBe-
TBOPHBIX KJIETOK.

[Ipu BO3AEHCTBUM TMIIOTEPMHHU M MTOCIEAYIOLIETO
KPHUOKOHCEPBUPOBAHUS IMPOUCXOAUT JaTepajbHas
cerapanusi MapKepHBIX aHTUTEHOB TUM(OIIMTOB, YeM
00BscHAETCS GOpMUpPOBAHUE JTIOMUHECIIEHTHOM
METKH T10 TUTTy “‘cap-formation”.

[IporpamMma 3amopakuBaHus, panee pa3padoTaH-
Hasl 17151 CTBOJIOBBIX KPOBETBOPHBIX KJIIETOK KOCTHOTO
MO03ra, OKa3ajllach ONTHMAJIBHOW M IS MOHOITUTOB,
MpeIIIeCTBEHHUKOB (UOPOOIACTOB U NEHAPUTHBIX
KJIETOK KOPJIOBOH KPOBH.

KonnuecTBo aronurupyromux KIeToK B KPOBH,
KpHOKOHCEPBHPOBAaHHOM NOcTe 24-X 4acoOB MPeABapH-
TEJIBHOTO XPAaHEHUSA B YCJIOBHUSIX THIOTEPMHUHU,
JOCTOBEPHO CHHUXAJOCh, YTO MOXXHO OOBSICHUTD
YMEHBIIEHHEM KOJMYECTBa HEUTPOPIIOB, KOTOPHIE
ABJISIIOTCS Hanbojee akKTHBHO (haromUTHPYIOMUMHU
xirerkamu. Cpenu GaroruToB NMPUOIH3UTEIHHO B 4
pasa BO3pacTajo KOJIUYECTBO KJIETOK B CTaJAUHU
aTTpakIyy ¥ B 9 pa3 CHIKAIOCH KOJMYECTBO KIETOK
B CTaJWH TOTJIOMICHHS, YTO MOATBEPKAAECT paHee
YCTaHOBJICHHBIH (paKT HApYILIEHHUS (PU3UKO-XUMHIECKHX
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nmocToBepHBI o cpaBHeHMIo ¢ KKY-11 KKY-3 (p<0,05).

Fig. 9. Effect of hypothermic storage before and after
cryopreservation on HCB plasma antivirus titer: * —
statistically significant changes, comparing to HCB-1 and
HCB-3 data (p<0.05)

In agar culture there were found myeloid-
monocyte, erythroid colonies, those for non-
differentiated cells, as well as colonies of fibroblasts,
forming fibrous structures.

By gel chromatography there were isolated 22
protein fractions from cord blood. HCB cryo-
preservation according to the program of hemopoietic
stem cells [9] has been shown as not affecting
statistically and significantly molecular weight of protein
plasma 24 and 48 hrs after hypothermic storage
(Table 4).

Plasma virus-neutralizing titer was found unchan-
ged within 48 hrs of hypothermic storage as well as
after cryopreservation and during 24 hrs after thawing.
Alteration of antivirus titer was noted in 48 hrs of
storage for cryopreserved samples of HCB plasma

(Fig. 9).

Conclusions

Obtained results testify to the fact that at the stage
of hypothermic storage depending on its duration non-
lethal damages of nucleated cells appear. Thus, in 48
hrs of storage cell cryoresistance reduces with
preserving their morphological properties.

Maximal admissible term of hypothermic storage
for HCB before its cryopreservation is 24 hrs, when
cell composition, cryoresistance and morphofunctional
properties of blood nucleated components and also
protein spectrum and plasma virus-neutralizing titer are
not statistically and significantly changed. In blood,
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CBOICTB, a Takke M3MEHEHHs Tonorpaduu pacmpe-
JIEJICHMSI OCTTKOBBIX,, JIMITATHBIX U OSITKOBO-JTATTHTHBIX
KOMIUIEKCOB B MeMOpaHe kietok [11].

Taxum 00pa3oM, MAKCUMATBHO JIOTTYCTUMBIHN CPOK
THIIOTEPMHUYICCKOTO XPAaHEHUS KOPJAOBOU KPOBU
YeJ0BeKa 10 U MOoclie KpUOKOHCEPBUPOBAHUS, KOraa
ee siiepHble KOMIIOHEHTHI MOYKHO KCIIOJIb30BaTh ISt
MMMYHHOT'O MOHUTOPHHIA, & TU1a3MYy JJIs1 ONIPECIICHUS
TUTpa MPOTHBOBUPYCHBIX aHTHUTEN, He Oonee 24-x
4acoB J0 U 2-X YaCOB MOCIIe KPHOKOHCEPBUPOBAHUS.
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cryopreserved after 24 hrs of hypothermic storage
there were no statistical and significant changes in
number, proliferative activity and hemopoietic cells’
differentiation diarection.

Under hypothermic effect and following cryopre-
servation there is lateral separation of marker antigens
of lymphocytes, that explains the formation of
luminescent label of “cap-formation” type.

Freezing program previously developed for
hemopoietic stem cells occurred to be optimal for
monocytes as well, precursors of fibroblasts and
dendritic cells of cord blood.

The number of fagocyting cells in blood, cryo-
preserved 24 hrs later pre-storage under hypothermic
conditions, statistically and significantly decreased,
that could be explained by reduction of the amount of
neutrophils, being the most actively phagocyting cells.
Among phagocytes the number of cells at attraction
stage increased nearly four times, and the one at
absorption stage reduced nine times, that confirmed
previously established fact of disorder in physical and
chemical properties as well as changes in topography
of protein distribution, lipid and protein-lipid
complexes in cell membrane [11].

Thus maximally admissible terms of human cord
blood hypothermic storage before and after cryopreser-
vation when its nucleated components could be used
for immune monitoring, and plasma for determining
the titer of antivirus antibodies, are not more than 24
hrs before and 2 hrs after cryopreservation.
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