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KpuokoncepsupoBanue simpoconepxkanmx kieTok (ICK)
koproBo# kpoBH (KK), mMpoko NCTONB3yeMBbIX JJ151 JISUSHUS
Pa3THYHBIX 3200JI€BaHUI, IBISACTCS SANHCTBEHHBIM CIIOCO-
60M X TOJITOCPOYHOTO XpaHeHus. OnpeneneHne myTei ru-
0eJH KIICTOK B IIpoIiecce KPHOKOHCEPBUPOBAHHUS BAXKHO MIPU
noz0ope ONTUMAJIBHBIX KPUO3ALIUTHBIX CPE/] M YCIOBUIA 3a-
MopaxuBaHuA KIeToK. Llenpro qanHoi# paboThl OBLIO Olle-
HUTH cTaauu amonro3a/Hekpo3a ICK KK B 3aBucumocTu oT
METO/1a KPHOKOHCEPBUPOBAHHUSL.

Oo6mwexToMm uccnemopanus ciryxmmm CK KK genoeka.
Craanu anomnTo3a OIEHUBAIH METOOM IPOTOYHOM IUTO-
METpPHH C UCIIOIb30BaHUEM KOMOWHAIIMY AnneXxin V u BU-
TaybHOTO Kpacuteist 7AAD, KOTopHIii TO3BOMNSAET HIACHTH(U-
LUPOBATh YEThIPE TUIIA KIIETOK: KKBbIe (AnnexinV-7AAD");
HaxOZsAIINecs Ha HaYaJlbHOW cTaguu amonTo3a (Anne-
xinV*7AAD"); Ha cTaiu¥ MO3JHEro anonTo3a/Hekpo3a (An-
nexinV*7AAD") u mepTBBIe HeKpoTHdeckne (AnnexinV-
TAADY).

TToxazano, uto meton BeaesieHus SICK ¢ momoIpro mo-
JUTITIOKUHA ¥ TTOCIIEAYIONIEee X 3aMOpaKUBaHHE IO 3a-
mmtor 5% JIMCO, a taxke BblIeleHre pa3padOTaHHBIM
METOIOM JIByX3TAITHOTO IIEHTPU(PYTHUPOBAHUS C TIOCIEAYIO-
UM 3aMopaxkuBanueM mon 3ammuToit 10% I120-1500
MO3BOJISIIOT cOXpaHUTh 10 80 m 73% xwuBbIX (AnnexinV-
7AAD") KIeTOK COOTBETCTBEHHO. 3aMOPaXMBAHUE KIIETOK,
BBIJICJICHHBIX B TPAJHEHTE IJIOTHOCTH (DUKOILIA, CHHIKAET
JaHHBIN IOKa3aTesb 10 56% npu ucnonb3oBanuu 5% IAMCO
u 110 47% — 10% I190-1500. Ouenka craauii aromnro3a/He-
Kpo3a MOBPEKICHHBIX KIETOK MTOKa3aia, 9YT0 He3aBHCHMO
0T MeToJla KpUOKOHCEPBUPOBAHUS ISt OOIBIICH UX YacTH
XapaKTepHBI HApyIICHIE IIETTOCTHOCTH MEeMOpaHkI U (par-
menrtauua JHK B siape npu coxpaneHuu B HEH ynopsiao-
4eHHOCTH (HOCOOIUIHUIOB, YTO CBOHCTBEHHO KIIETKaM,
HaXOJIIIMCS Ha CTaaud Hekposa (AnnexinV-7AAD").
YcTaHOBIIEHO, UTO B MPOLIEcce KPUOKOHCEPBUPOBAHUS OC-
HOBHEIC TIOTEPH KJICTOK IIPOUCXOJIAT B PE3yIbTaTe UX OBICT-
po#i rubenu Mo BIUSHHUEM MOBPEXIAOMHNX (aKTOPOB
3aMOPaXKUBAHUA-OTOTPEBA, HA KOTOPbIE KJIETKH HE MOTYT
WM HE YCIIEBAIOT OTPEArupOBAaTh C TOMOIIHEO CBOHX 3aIlHT-
HbIX cucteM. KileTok, HaxoQsIIuXcst Ha Ha4allbHOI CTanu
anornto3a (AnnexinV*7AAD"), ropasno mensIe. He6ob-
IIOH MTPOLIEHT U3 BCEX MOBPEKICHHBIX B POLIECCE KPHOKOH-
cepBupoBanust JICK cocTaBsIOT KIIETKH, HAXOSAIIUECS HA
TIO3IHEH CTAIMY aronTo3a/Hekpo3a (AnnexinV7AAD"), T. e.
KOTOpBIE IMEIOT HapyIIIeHHUS [EJI0CTHOCTH IUTa3MaTH4Ye CKOH
MEMOpaHBI ¥ YIIOPSIOYSHHOCTH B Hell (hoconumuaoB.

[Ipu ananmu3e cTaauit anonTo3a/HeKpo3a B MOMYIIAIIIX
SACK (1M OIUTEL, MOHOLMTHI, TPAHYJIOLHUTHI) OBIIIO TIOKa-
3aHO, YTO OCHOBHBIE TOBPEXIEHHS MPH KPUOKOHCEPBH-
POBaHHHM MPOUCXOJAT B TPAHYJIOLUTAX, a B TUMdOLHTAX 1
MOHOIIUTAX MPOIIECCHI aTIONTO3a HHUIUUPYIOTCS B MCHBIIICH
CTEIICHH, YTO yKa3bIBaeT Ha OOJIBIIYI0 UX YCTOHYMBOCTD K
(akTOopamM KpHOKOHCEPBUPOBAHHUS.
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Cryopreservation of cord blood (CB) nucleated cells
(NCs), widely used in treatment of various diseases, is the
only way of their long-term storage. Identification of cell
death pathways following cryopreservation is important for
the selection of the optimal cryoprotective media and freez-
ing regimens. The aim of this study was to assess the stages
of apoptosis/necrosis of CB nucleated cells, depending on
the cryopreservation method.

The object of study were human CB NCs. Assessment
of apop-tosis stages was performed by flow cytometry
method using the combination of Annexin V and vital dye
7AAD, that allows to identify four types of cells: living
cells (AnnexinV-7AAD"); the cells at the early stages of
apoptosis (AnnexinV*7AAD"); the cells at the stage of late
apoptosis/necrosis (AnnexinV*7AAD"); and dead necrotic
cells (AnnexinV-7AAD").

It was shown that the method of NCs isolation using
polyglucinum and subsequent freezing with 5% DMSO, as
well as by developed two-step centrifugation method and
subsequent freezing with 10% PEO-1500 allowed to preserve
up to 80 and 73% living AnnexinV-7AAD" cells, respecti-
vely. Freezing of the cells isolated by ficoll density gradient
reduced this index down to 56% when using 5% DMSO,
and down to 47% in the case of 10% PEO-1500. Evaluation
of apoptosis/necrosis stages in injured cells showed that
regardless of the cryopreservation method, most of them
were characterized by membrane damage and fragmentation
of nuclear DNA, while phospholipids arrangement was
preserved, that was characteristic for the cells at the stage
of necrosis (AnnexinV-7AAD"). It is evident that cryopre-
servation leads to a cell loss mainly due to their rapid
destruction caused by freezing and thawing factors, which
the cells can not or have no time to react using protective
systems. There were found only few cells on the initial stage
of apoptosis (AnnexinV*7AAD"). Small amount of all da-
maged during cryopreservation NCs, were the cells at a late
stage of apoptosis/necrosis (AnnexinV+*7AAD"), which had
disturbances of the plasma membrane and phospholipids
arrangement.

The analysis of apoptosis/necrosis stages of NC popula-
tions (lymphocytes, monocytes, granulocytes) showed that
the major damages following from cryopreservation occured
in granulocytes, while lymphocytes and monocytes were
shown as suffering less from apoptosis, that indicated their
greater resistance to the factors of cryopreservation.
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