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Effect of Cryopreservation on Functional Properties
of Human Cord Blood Leukoconcentrate Nucleated Cells

W3ydanu BiIMsHHE KPHOKOHCEPBHPOBAHMs Ha (YHKIHMOHAJbHBIE CBOHCTBa Oosee nupdepeHIHpPOBaHHBIX KPOBETBOPHBIX
IPEIIECCTBEHHUKOB 3pEJbIX KIETOYHBIX TUIIOB B KOPAOBOW KPOBH YEJIOBEKA, a TAKXKE BBISBIISUIM CTEIICHb KOPPEJIALUN U3MEHEHUS
JKCIIpeccHH (GEHOTHITMUESCKIX MapKePOB ¢ QYHKI[HOHATIBHBIM COCTOSHHEM 3TUX KJIeTOK. OTMEUEeHO HaInune KOppeisauun GpyHKINO-
HaJIbHOTO COCTOSTHUSI TeMOTIOITHYECKHX KIETOK C U3MEHEHHEM SKCIIPECCUH (PEHOTHITNYECKUX MapKepoB. YCTaHOBJICHA COXPAHHOCTD
(YHKLIHMOHAIBHBIX CBOMCTB KOMIIOHEHTOB JICHKOKOHIIGHTPATa KOPAOBOH KPOBH YeJIOBEKaA ITPU HCIIOIb30BaHUH IPEIJI0KEHHOT0 criocoba
€ro IOJIyUeHUs] U KpUOKOHCEPBUPOBAHUS.

Kniouegvie cnosa: xopnoBasi KpoBb 4eNOBEKa, AIPOCOAEPHKAIINE KICTKH KPOBH, (yHKIMOHAJIbHbIC CBOHCTBA, KPHOKOHCEP-
BHUPOBAHMUE.

BuBuanu BIUIMB KpiOKOHCEPBYBaHHS Ha (YHKIIOHAJBbHI BIACTHBOCTI OUIBII qudepeHiioBaHNX KPOBOTBOPHUX MONEPETHHUKIB
3piIMX KIITHHHUX THIIB y KOPAOBIii KPOBI JIOAMHH, a TAKOXK BUSBIISIM CTYHIHb KOpeJsilii 3MiHHU excripecii peHOTHIIOBUX MapKepiB 3
(GYHKIIOHAJIBHAM CTAHOM IIMX KIIITHH. BusBieHa HasBHICTH Kopessiuii (yHKI[IOHAIBHOTO CTaHy FeMOIIOCTHYHHX KIIITHH 31 3MiHOIO
excrpecii peHOTUIoBNX MapkepiB. Becranoneno 36epexeHHs QyHKIIOHAIBHUX BIaCTHBOCTEI KOMIIOHEHTIB JICHKOKOHIIEHTPATy KOPJAOBOL
KPOBI JIFOAMHY NPY BUKOPUCTAHHI 3aIPOIIOHOBAHOTO CIIOCO0Y HOro OTpUMaHHS i KPiOKOHCEPBYBaHHS.

Kniouosi cnosa: xoproBa KpoB JIOANHH, SIIPOBMICHI KJIITHHH KPOBi, GYHKIIOHATIbHI BIACTUBOCTI, KPIOKOHCEPBYBaHHS.

Cryopreservation effect on functional properties of more differentiated hemopoietic precursors of mature cells in human cord
blood was investigated, as well as correlation between phenotypic marker expression and functional condition of these cells was
assessed. Correlation between functional state of hemopoietic cells and phenotypic marker expression was noted. Maintenance of
functional properties of human cord blood leukoconcentrate components was proved when the suggested method for its obtainment

and cryopreservation being applied.

Key words: human cord blood, blood nucleated cells, functional properties, cryopreservation.

B xnuHMYeckol MpakTHKe MIMPOKO MPUMEHSETCS
KOpaoBast (IIyNOBUHHAS ) KPOBb, B €AMHUIIE 00bEMa KO-
TOPOH COAEPIKUTCS OOIBIIIE TEMOMOITUIECKUX CTBO-
JIOBBIX KJIETOK U TIPE/INIECTBEHHUKOB 3PEJIbIX KIETOU-
HBIX TUIIOB 110 CPABHEHUIO C MepUpeprIeCKON KPOBBIO
B3pOCIIOTO YeJIOBEKa M MPUMEPHO CTOIBKO JKe KaK B
ero koctHoM mo3re [9, 10, 21]. [1na3ma mynoBuHHOK
KPOBH COJICPIKUT KOMITJIEKC OMOIIOTUIECKH aKTUBHBIX
KOMIIOHEHTOB: TOPMOHOB, UHTEPIICHKIHOB, HHTEphe-
POHOB, POCTOBBIX (PaKTOPOB, GEPMEHTOB U Npodep-
MEHTOB, BATAMHUHOB U MUKPO3JIEMEHTOB, T€MOIIO3TH-
HOB U aJanTOTeHOB, SHAOP(UHOB M YHKE(PATNHOB B
¢u3nonoruuecKu c6aJIaHCUPOBAHHOM COOTHOILIEHUH
[7,8,12,15,19].

KpuoxoncepsupoBanue sipisieTcst 0e3ajbTepHaTHB-
HBIM METOJIOM XPaHEHHsI SAPOCOICPKAIIUX KIETOK,
B TOM YHCJI€ B KOPJOBO kpoBH [9, 16, 17].
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Cord (umbilical) blood, the volume unit of which
contains more hemopoietic stem cells and mature cell
precursors as compared to adult human peripheric
blood, and approximately the same quantity as adult
human bone marrow does, is widely used in clinical
practice [9, 10, 21]. Umbilical blood plasma comprises
acomplex of biologically active components: hormones,
interleukines, interferons, growth factors, enzymes and
pro-enzymes, vitamins and microelements, hemopoie-
tins and adaptogens, endorphins and enkephalins in
physiologically balanced ratios [7, 8, 12, 15, 19].

Cryopreservation is the only method for storage of
nuclear cells including cord blood ones [9, 16, 17].

An original method for obtaining and cryopre-
servation of cord blood nucleated components suspen-
ded in autologous plasma without any traditional cryo-
protectants has been elaborated [6].
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Pazpabotan opuruHaiIbHBIA CIOCOO MOMYyUSHHUS U
KPHUOKOHCEPBUPOBAHUS SAPOCOAEPIKAIINX KOMIIOHEH-
TOB KOpPOBOM KPOBH, B3BELIECHHBIX B ayTOJOTHYHON
1azMe 0e3 UCTIONB30BaHMs TPAIULIMOHHBIX KPHOTIPO-
TEKTOpOB [6].

BrusiHne BpeMeHHBIX B TEMIIEpaTypPHBIX ITapaMeT-
POB XpaHEeHHs KOpA0BOi KpoBu denoBeka (KKY) me-
pel KPHOKOHCEPBHUPOBAHNEM, a TAK)KE CaMOT0 TPOLIEC-
ca KPpUOKOHCEPBHUPOBAHMS Ha (PYHKIMOHAJIbHBIE
CBOICTBa CTBOJIOBBIX KPOBETBOPHBIX KJIETOK OMTHUCAHO
B paborax [11, 13]. OgHako momy4YeHHbIE TaHHbBIE TIPO-
TUBOPEYMBHI M TPeOYIOT AaJbHEHIIET0 H3YYEeHUSI.

e paboThl — M3yUueHNE BIUSHNS KPHOKOHCEPBU-
poBaHus Ha QYHKLIMOHAIbHBIE CBOHCTBaA Oonee nud-
(hepeHIMPOBAHHBIX KPOBETBOPHBIX MPE/IIECTBEHHIKOB
3pENBIX KJIIETOYHBIX THIIOB B KOPAOBOM KPOBH YETIOBEKA
(KKY), a Takke BBIABICHHE CTENEHH KOPPEISIUU
M3MEHEHHUS dKCIIpeccur (PeHOTUITHIECKUX MapKEPOB
¢ (pyHKIIMOHAIEHBIM COCTOSTHUEM 3THX KJIETOK.

Matepnanbl 1 metoAbI

OO6bexToM ucciie0BaHUS ObUT JIEHKOKOHIIEHTPAT
kopaoBoit kpoBu uenoBeka (JIKKY), B3BenieHHbIH B
ayTOJIOTUYHOW TIa3Me U MOJIyYEHHBIH CEIUMEHTa-
LHUOHHBIM METONIOM [5].

Hns uccnenosanust JIKKY Ovin pazaenen Ha rpyt-
nbl: JIKKY, — HaTUBHBIH JTIEHKOKOHIIEHTPAT, 0Ty Y€eH-
ueid u3 KKY (kontpons pns rpynnel JIKKY,);
JIKKY, — kprokorcepsuposanHbiii JIKKY, cpasy moc-
JIe OTOTpEBA.

Kunerounsiii ciektp JIKKY 1o u nocine KpruokoH-
CEpBUPOBAHMS OTIPEIENISITN B Ma3Kax, (PUKCHPOBAHHBIX
B METUJIOBOM CITUPTE U OKPAIIEHHBIX a3yp Il —3031HOM.

SAnpoconeprxaine KIEeTKH TeHKOKOHIIEHTPATa BbI-
JeTsuy neHTpudyrupoBanuem npu 1500 06/MuH B Te-
yenne 40 MuH. CynepHaTaHT yaalsiiv, a KIETOYHBIN
ocaloK pecycneHaupoBaiu B Punrep-pocdatHOM
Oydepe 10 HeoOX0TUMON KOHIICHTPAIIMH KJIETOK.

KonnuectBo nomymnsiunii, cyonomynsiiuii aumdo-
LIUTOB, MOHOIINTOB W MPEIIIECTBEHHUKOB 3PEbIX
KJIETOYHBIX THUIIOB B KJIETOYHBIX cycneH3usax JIKKY
OTIPEEIISTH C TOMOIIBIO MOHOKJIOHANBHBIX aHTUTEI
(MAT) (OO0 “Copbent”, Poccus) [3] Ha daroopec-
uentHoM Mukpockorte (Inverso Epi Fluor, Ceti, bens-
THSL).

@darouuTapHyr0 aKTUBHOCTH AIpPOCOJAEPKALIUX
kietok JIKKY orennBany mocie ux vHKyOamwu ¢ 18-
4acoBOW KynbTypou Staphyococcus aureus, yOUTOH
HarpeBaHUEM, CMEIIaHHbIX B COOTHOILIEHUH 1:2 cOOT-
BETCTBEHHO [2]. B okpamenusix azyp I1-a303un0M Ma3-
Kax ONpeAeISUI KONHYECTBO (arouuTHPYIOUNX H
HeharonuTupyonmx kietok cpean 200 moacuuTan-
HBIX. M3 uncna haronuTupyronmx KIeTOK yCTaHaBIIH-
BaJIl OTHOCUTENFHOE KOJMYECTBO KJIETOK B CTAIMIX
aTTPakIW{ W TIOTJIOUICHHS, a Takxke (aroruTapHoe
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Influence of duration and temperature of human
cord blood (HCB) storage before cryopreservation as
well as influence of cryopreservation procedure per
se on functional properties of hemopoietic stem cells
are described in [11, 13]. Nevertheless the data obtained
are contradictory and require further studies.

The aim of the work is the study of cryopreserva-
tion influence on functional properties of more differen-
tiated hemopoietic precursors of mature cells in human
cord blood (HCB) as well as assessing correlation bet-
ween phenotypic marker expression and functional
condition of these cells.

Materials and methods

The subject of investigation was human cord blood
leukoconcentrate (HCBL) suspended in autologous
plasma and obtained by the sedimentation technique
[5].

For the investigation the HCBL was divided into
the following groups: HCBL, —native leukoconcentrate
obtained from HCB (control for HCBL,); HCBL, -
frozen-thawed HCBL, right after thawing.

HCBL cell composition before and after cryopre-
servation was determined in smears fixed in methanol
and dyed with azure II — eosin.

Leukoconcentrate nucleated cells were isolated by
centrifugation at 1,500 rpm for 40 min. Supernatant
was removed, and cell pellet was resuspended in
Ringer’s phosphate buffer until a required cell concen-
tration was achieved.

Quantities of populations, subpopulations of lym-
phocytes, monocytes and hemopoietic precursors of
mature cells in HCBL cell suspensions were deter-
mined by means of monoclonal antibodies (MAB) (Ltd
Sorbent, Russia) [3] on a fluorescent microscope
(Inverso Epi Fluor, Ceti, Belgium).

Phagocytic activity of HCBL nucleated cells was
estimated after their incubation with 18-hour Staphylo-
coccus aureus culture, heat-killed and mixed in the
ratio 1:2, respectively [2]. In azure II — eosin stained
smears the quantities of phagocyting and non-phago-
cyting cells were determined per 200 counted ones.
From the number of phagocyting cells the relative
quantity of cells at attraction and consumption stages
as well as the phagocytic number as the average value
of mic-roorganisms phagocyted by one phagocyte
were found.

Cell oxidation-reduction potential was estimated by
means of nitro blue tetrazolium reduction test (NBTR-
test) [19]; metabolic activity providing intracellular
production of H,O, (one of the main bactericide
substances) was estimated by the quantity of intra-
cellular diformazan dark granules.

Lisosomal enzyme activities were determined by
the quantity of cells, in lisosomes of which non-specific
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YHCII0 KaK CpeiHee KOTMYECTBO (arouTHPOBAHHBIX
MHUKPOOPTraHU3MOB OJJHUM ()aroLuTOM.

OKHUCIHUTENBHO-BOCCTAHOBUTENLHBINA MOTCHIIAAT
KJIeTOK oneHuBanu ¢ momombsio HCT-tecta [19],
aKTHBHOCTH METa0O0IMUECKOro mpouecca, odecneyn-
BAIOLIETO BHYTPUKJIETOUHYIO BhIpaboTKy H, O, (onHoM
13 ITIaBHBIX OaKTEPUIMIHBIX CyOCTaHIINN ), — IO KOJIH-
YEeCTBY TEMHO-OKPAIIEHHBIX TPaHys BHYTPHKIETOU-
Horo nudopmaszaHa.

AKTHUBHOCTb JTU30COMAJIbHBIX ()EPMEHTOB YCTaHa-
BJIMBAJIH 10 KOJIMYECTBY KIIETOK, B JIN30COMAX KOTOPBIX
Hecnerduieckas screpaza (HD) u kucnas docda-
taza (K®) nonoxxutensHo pearnpoBany Ha cyOcTpar
[21]. [Ipu 5Tom akTuBHOCTH K@ KOppenupoBaia c 00-
pa3oBaHUEM MEJIKUX IPaHyJl CHHETO IIBETa, a aKTUB-
HOCTh HD-Tpanyn — TeMHO-(QHOIIETOBOTO I[BETA.

[lony4yennsie pe3ynpraTsl 00padaThIBaIN MO Me-
toxy CtbrofieHTa ¢ yuetoM ko3 dunuenra dumepa.
JocToBepHOCTD pa3iMunii OLIEHUBAIU C HOMOIIIBIO t-
KpUTEpHA C ypoBHEM 3HaunMocTH 5% [1].

Pe3yAbTaThl M 00CyXXA€HHe

B HaTuBHBIX CyCIIEH3UAX JIENKOKOHIIEHTpara OCHOB-
HBIMH KJICTOYHBIMH MOMYJISALIUAMH SBISLTUCEH JTUMGO-
LIUTBI, BEISIBIICHO HEOOJIBIIIOE KOJIMYECTBO HEUTPOPH-
JIOB, MOHOIIMTOB ¥ KPYITHBIX KIIETOK C OOJIBIIIMM THITO-
XPOMHBIM SIIPOM U THITOXPOMHOM ITUTOILIA3MOM, KOTO-
pBle oTHOCATCA K HemuddepennupoBanubiM. [locne
OTOTpeBa B KJIIETOYHOM CIEKTPE JICHKOKOHIIEHTpAaTa
TaKXe Mpeoodiaaany TMMQOIUTEI, TOCTOBEPHO yBEIH-
YUBAJIOCh OTHOCUTEIHHOE KOIH4YeCTBO Hennud dhepeH-
IUPOBAHHBIX KJIETOK H ONpeAersuinch GpudpodacTo-
MOJOOHBIE KIIETKH, KOTOPhIE B HATUBHOM JICHKOKOH-
LIEHTPATe HE BHIABIUINCH; OTHOCUTEIFHOE KOJTHYECTBO
HEUTPOPHIIOB yMEHbIIANOCH (puc. 1).

Brimo ycTaHOBIEHO, YTO OTHOCHUTENHHOE KOJIHU-
yecTtBO CD4"- u NK 1.1"— kneTok 10CTOBEpPHO BO3-
pacraino, a oTHocuTenbHOe coaepxanue CD8 -kneTok
CHIDKAJIOCH B IGKOHCEPBUPOBAHHBIX 00pa3ax JIeHko-
KOHIIGHTpaTa 1Mo CPaBHEHUIO ¢ HATUBHBIMU KIIETOY-
HBIMH CyCTIEH3UsIMH (Ta0nuna).

KonnuecTBO CTBOIOBBIX KPOBETBOPHBIX KIIETOK
JIEHKOKOHIIEHTPaTa Mociie KPHOKOHCEPBUPOBAHUS HE
HM3MEHSITOCH.

[Ipu ucnons30BaHUU MEUEHBIX AHTUTEN Ha MEMO-
paHe OONBITMHCTBA TUMQOIIUTOB TOCIIE KPHOKOHCEP-
BHpPOBaHU QIIIOOPECIICHTHAS METKA OTIpeIeNsiiach Ha
OJIHOM M3 TIOJIFOCOB KJIETKH 110 THITY “cap formation”,
B TO BpeMs KaK Ha HATUBHBIX KJIETKAaX OHA pacrpee-
Js1ach pABHOMEPHO TI0 BCEH KIIETOYHOUW MeMOpaHe.

ITocne kpuokoHcepsuposanusa JIKKY noctoBepHO
YMEHBIIATUCH KOJIMYE€CTBO (ParoluTHPYIOLIHX KJICTOK
Y OTHOCHUTEIHLHOE KOJTUYECTBO (paroluTOB HA CTaIUU
MIOTJIONICHUS 10 CPABHEHHIO C UX CONIEPIKaHUEM B Ha-
TUBHOM 00pazne. OTHOCHTEbHOE KOJTMYECTBO KIIETOK
Ha CTaJMH aTTPAKIMK MOCIe KPHOKOHCEPBUPOBAHUS
JIOCTOBEPHO YBEJIMUNBAIIOCH (pHC. 2).
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esterase (NE) and acid phosphatase (AP) responded
to the substrate positively [20]. Herewith AP activity
correlated with formation of small blue granules, and
NE activity — with dark violet granules.

The data obtained were processed by the Student
test with the Fisher correction. The difference signi-
ficance was assessed by the t-test with the significance
level of 5% [1].

Results and discussion

Lymphocytes were predominant cell populations in
native leukoconcentrate suspensions; a few neutrophils,
monocytes and large cells with big hypochromic nuclei
and hypochromic cytoplasm, which belong to non-
differentiated cells, were found. After thawing leuko-
cytes were also predominant in leukoconcentrate cell
composition; the relative quantity of non-differentiated
cells increased significantly; fibroblast-like cells, none
of which was revealed in native leukoconcentrate,
were observed; the relative quantity of neutrophils de-
creased (Fig. 1).

It was established that the relative quantities of
CD4" and NK 1.1%* cells increased significantly, and
the relative content of CD8" cells decreased in thawed
samples of leukoconcentrate in comparison with native
cell suspensions (Table).

The quantity of leukoconcentrate hemopoietic stem
cells did not change after cryopreservation.

When labeled antibodies were used, the fluorescent
label was observed on one of the cell poles by “cap
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Puc. 1. Knerounstit cocraB JIKKY no u nocie KpuokoH-
ceppupoBanmst: 00— JIKKY ; O JIKKY,; 1 — mumbonuTsr;
2 — nedtpoduisl; 3 — MoHOUUTHI;, 4 — HeaudhepeHIUpo-
BaHHBIC KIETKH, 5 — QuOpoOnacTsl; * — ITOCTOBEpHBIC
ormaus JIKKY, o cpasrennto ¢ JIKKY, (P <0,05).

Fig. 1. HCBL cell composition before and after cryopreserva-
tion: O-HCBL,; O-HCBL,; 1 —lymphocytes; 2 —neutro-
phils; 3 —monocytes; 4 —non-differentiated cells; 5 — fibro-
blasts; * —significant difference between HCBL, and HCBL,
(P <0.05).
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BiusiHre KpHOKOHCEPBUPOBAHUS Ha KOJINYECTBO NOMYJISIUN, CyONOMyIISIUN TUM(POIUTOB,
MOHOLIUTOB 1 KpoBeTBOPHBIX KieTok JIKKY, %
Cryopreservation influence on the quantities of populations, subpopulations of lymphocytes,
monocytes and hemopoietic cells in HCBL, %

4
Kace MAT CD3* CD4* D, * cp14+ CD19* o NK 1.1%—
MAB T-rreTkH T-xeanepnt T-cynpeccopsl MOHOITUTHI B-raeTku KACTKIT KAETKU
T cells T helpers T suppressors monocytes B cells NK 1.1% cells
stem cells
]I;CBL‘ 17,6 = 0,05 12,5 = 0,07 258 = 0,04 11,8 = 0,08 10,8 = 0,13 39 =005 3,6 = 0,04
1
/I}CBLZ 16,5 + 0,08 19,0 = 0,09* 17,0 = 0,10 13,5 = 0,11 13,5 = 0,15 4,5 % 0,02 6,9 = 0,09*
2

Ipumeyanue: * — TOCTOBEPHBIC OTIIMYMS JAHHBIX IS JIKKY, 1o cpasuenuio ¢ JIKKY, (P <0,05).
Note: * — significant differences between HCBL, and HCBL, (P < 0.05).

Haubonpeit haronurapHoil ak THBHOCTBIO 00J1a-
J1aJTi MOHOLIUTHI X HEUTPO(UIIBI B HATUBHOW M KPUOKOH-
CEpPBUPOBAHHOM CycleH3MsIX; HenupdhepeHInpoBaHHbIe
KIJIETKH UMETH cJIa0yro (aromuTapHyr aKTHBHOCTb.
Taxke oOHapy»eHa aKTUBHAsl aTTPaKIUs cTaduiio-
KOKKOB Ha MeMOpaHax TUM(OLHUTOB, OTHAKO MOCIIE/-
HHUE He 0071a/1aJT1 CITIOCOOHOCTHIO MOTIIONIATHE MUKPOO-
HbIE Teja.

®aronurapHoe YicIio B KiieTkax cycnensuun JIKKY,
JIOCTOBEPHO CHMIKAJIOCh [0 CPAaBHEHUIO C TAKOBBIM B
kieTkax cycnensun JIKKY .

OTHOCHTENBHOE KOTMUECTBO KIIETOK, TOJIOKHUTEINb-
Ho pearupyromux B HCT-tecre, 1 KIETOK, B JIN30C0-
Max KoTopbelx HD monoxurenabHO pearupoBana Ha
cyOcTpar, nocie KpHOKOHCEPBUPOBAHHS TOCTOBEPHO

120

formation” type on membranes of most of leukocytes
after cryopreservation, whereas it was distributed
uniformly all along cellular membranes of native cells.

After cryopreservation of HCBL the quantity of
phagocyting cells and the relative quantity of pha-
gocytes at consumption stage decreased significantly
in comparison with their numbers in the native samples.
The relative quantity of cells at attraction stage increa-
sed significantly after cryopreservation (Fig. 2).

Monocytes and neutrophils had the highest phago-
cytic activities in native and cryopreserved suspen-
sions; non-differentiated cells had low phagocytic acti-
vity. An active attraction of staphylococci on lympho-
cytes membranes was also observed, though the latter
were unable to consume microbial bodies.

100 +

HH
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HH

60 +

40 4

KonunyectBo knetok, %
Cell quantity, %

20 +

HH

MUKPOOHbIX Ten
Mean quantity of consumed microbial
bodies

CpepnHee KONMUYECTBO MOrMOLLEHHbIX

7.

NKKY, HCBL,

NKKY, HCBL,

Puc. 2. ®aronurapHas akTHBHOCTD SIIEPHBIX KJIETOK M MHCTOXMMHUUeckue nokasatenu ¢arountoB JIKKY no u mocne
KpHOKOHCepBHpoBaHUs: [1— npornenT ¢aronntupyonmx kietok; O — cragus nornomenus; Ml — cragus arrpakiun; 2 —
HCT-nonoxurensuele kinetkyu; M — HI-monoxxurenpasie kietkn; H — KO-mmonoxkxuTenbHbie KIeTKH; ‘@ — KOIHMYECTBO
MHUKPOOOB, TIOIIOIEHHbIX KIETKOMH; * — 10ocToBepHbIe pasnuyus 1o cpasHenuto ¢ JIKKY, (P <0,05)

Fig. 2. Phagocytic activity of nucleated cells and histochemical indices of HCBL phagocytes before and after
cryopreservation: 1 — HCBL; 2 - HCBL,. 00 - percentage of phagocyting cells; O — consumption stage; Bl — attraction
stage; 4 — NBT-positive cells; 0l — NE-positive cells; B — AP-positive cells; 4 — quantity of microbes consumed by one
cell; * —significant difference in comparison with HCBL | (P <0.05).
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CHIDKAJIOCh, @ OTHOCHUTEIBHOE KOJIMYSCTBO KICTOK, B
nu3ocomax KoTopbix KO monokuTenbHO pearupopaia
Ha cyOcTpar, He U3MEHSJIOCH.

YCTaHOBIICHO, UTO KPHOKOHCEPBUPOBAHUE HATHB-
Horo JIKKY He u3MEeHs10 KOIUYECTBO SIPOCOAep-
JKaIIUX U COXPAHHBIX KJIETOK B CyCIICH3UU.

ITokazano, 4TO TOCIE KPUOKOHCEPBUPOBAHHUS B
nurorpamme JIKKY yBennuuBanoch NpoLEHTHOE CO-
nepxanne HeandPepeHIIMPOBAHHBIX KIETOK, a TAKXKe
oOHapyxuBanuch HuOpPoOIACTONOIOOHBIE KIETKH,
YTO MOXHO OOBSCHHUTH KaK KOJIMYECTBEHHBIM IIepe-
pacrpeneieHueM KJIETOYHBIX TOIMYIISIHI, TaK ¥ CHH-
JKEHUEM aJIre3UBHON aKTUBHOCTU (huOpoOIacTomno-
JMOOHBIX KIIETOK, KOTOPBIE TIOCIIe KPHOKOHCEPBHPO-
BaHMS HAXOJSATCS MPEUMYIIIECTBEHHO BO B3BEIIICHHOM
COCTOSIHHH.

C IOMOIIIEI0 MOHOKJIOHAJIBHBIX aHTHTEI II0Ka3aHO,
YTO Pa3IMYHbIC MOMYIISLNHN JICUKOIIUTOB U CyOIIOy-
JSUHA TAM(POLUTOB 00NIaialy pa3HOH KPHOYCTOM-
YUBOCThI0. KpHOyCTONHYMBBI OBbLIIM CTBOJIOBBIC KPOBET-
BOPHBIE KIIETKH, T-Xenmnepsl, B-kineTku, MOHOIIUTHI U
NK-knerku, a T-cynpeccopbl — KproJaOUIbHBI.

YCTaHOBIICHO, UTO MO/ BIUSHUEM KPHOKOHCEPBH-
pOBaHHUs M3MEHsIach Tomorpadus pacrpeneiecHus
MapKepHBIX OEIKOB M OEIIKOBBIX KOMILJIEKCOB MEMO-
paH kierok JIKKY, o yem cBUAETENBCTBYET OJTHOIIO-
JIFOCHOE pacrpee/icHIe IFOMUHECIICHTHON METKH TIPH
OTpE/IENICHHUH MOITYIISIII 1 CyOTOMYIISITHi TMM(OIUTOB
C TMOMOIITLI0 MOHOKJIOHAJILHBIX aHTUTEN [4], a TakKe
CHIDKEHUE MIONIOTHTEIBHON aKTHBHOCTH (haroIuTOB.

BhIsBIICHO, UTO CTPYKTYPHI, ONPEACIAIONINe OaK-
TepuniuHbie cBoiicTBa ¢aromuToB JIKKY u BhIsIB-
nsiemble B HCT-Tecte, a Tak:ke CUCTEMBI, YUaCTBYIO-
[IMe B CHHTE3€ HecrenupuIeckon dcTepasbl, Kpuo-
nabubHbL. CHCTEMBI, 00€CIICUNBAOIIUE TIPOAYKIIHIO
K® B knerkax JIKKY, okazanuchk KpuoyCTOWUUBBIMHU.
DT0 MOXKHO 00BSICHUTD TEM, YTO BBICOKASA aKTUBHOCTh
K® oOnapyxwuBaercs y TUMQpOIHUTOB U MOHOIIUTOB
[14], a ©X OTHOCHUTEIHLHOE KOJTMIECTBO ITOCIIEC KPHOKOH-
CEepBUPOBAHUSA JICHKOKOHIICHTpAaTa HE M3MCHSCTCS.
Bo3MoxxHO, TTpeIOKEeHHBIH CIOCO0 KPUOKOHCEPBH-
poBanus JIKKY ontumanen 1iist COXpaHEHUsI B KJIET-
kax KO.

BbiBOADI

YcraHOBIIEHa COXPAHHOCTh (DYHKIMOHAJIBHBIX
cpoiictB komnoHeHToB JIKKY mpu ucnons3oBaHuu
MIPEIOKEHHOTO CTI0c00a ero Moy4YeHus: U KPUOKOH-
CEpBUPOBaHUSI.

Brnmsiarie KpruoKoOHCEpBUPOBAHUS HA CBOHCTBA MEMO-
paH Oonee nuddepeHIUPOBAHHBIX KPOBETBOPHBIX
MPEAIISCTBEHHUKOB 3PEIIbIX KIIETOUYHBIX THUIIOB, IPO-
LIEHTHOE COZIepKaHue KOTOphIX B IiuTorpamme JIKKY
YMEHBIIAJIOCh OCIE KPUOKOHCEPBUPOBAHHUS, TIPOSIB-
JSUIOCH B U3MEHEHUHU Tomorpaduu pacrpeaeneHus
MapKEPHBIX OCITKOB M OEIKOBBIX KOMILIEKCOB MEMO-
PaH TUX KIIETOK, & TAKXKE B CHYYKEHHH TIOTJIOTHTEITHHOM
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The phagocytic number in HCBL, cells decreased
significantly in comparison with that in HCBL,.

After cryopreservation the relative quantities of
cells reacting positively in NBTR-test and cells, in
lisosomes of which NE responded positively to the
substrate, decreased significantly; and the relative
quantity of cells, in lisosomes of which AP responded
positively to the substrate, did not change.

Cryopreservation of native HCBL was not establi-
shed to change the quantities of nuclear and safe cells
in suspension.

The percentage of non-differentiated cells in HCBL
cytograms was shown to increase after cryopreser-
vation, besides fibroblast-like cells were found, which
can be explained both by a quantitative redistribution
of cell populations and by a reduction in adhesive
activity of fibroblast-like cells, which are mainly in a
suspended state after cryopreservation.

Using monoclonal antibodies we showed that
leukocyte different populations and lymphocyte subpo-
pulations differed by their cryolability. Hemopoietic
stem cells, T-helpers, B-cells, monocytes and NK-cells
were cryotolerant, and T-suppressers were cryolabile.

The topography of marker protein distribution and
HCBL cell membrane protein complexes was disco-
vered to change under the influence of cryopreser-
vation, which is confirmed by unipole distribution of
the luminescent label, when lymphocyte populations
and subpopulations were determined with monoclonal
antibodies [4], as well as by a decline in phagocyte
consumption activity.

Structures determining bactericide properties of
HCBL phagocytes and revealed by the NBTR-test as
well as systems participating in non-specific esterase
synthesis were established to be cryolabile. Systems
providing AP production in HCBL turned out to be
cryotolerant. This can be explained by the fact that
AP high activity is observed in lymphocytes and
monocytes [14], and their relative quantity does not
change after cryopreservation. The method suggested
for cryopreservation of HCBL is likely to be optimal
for maintenance of AP in cells.

Conclusions

Integrity of functional properties of HCBL compo-
nents was proved when the suggested method for its
obtaining and cryopreservation being used.

The influence of cryopreservation on membrane
properties of more differentiated hemopoietic precur-
sors of mature cells, percentage of which decreased
in HCBL cytogram after cryopreservation, was mani-
fested through topographic changes of marker protein
distribution and HCBL cell membrane protein comp-
lexes of these cells as well as through a reduction in
phagocyte consumption activity. This conditioned the
correlation between phenotypic marker expression
changes and functional state of these cells.
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AKTUBHOCTH (haroItuTOB. ITO OOYCIOBIIIO KOPPEIISIIIHIO
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¢ QyHKIMOHATEHBIM COCTOSTHEM ITHX KIIETOK.
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