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Vcrnonb30BaHue KICTOYHBIX MPENapaToB KOPAOBON
kpoBu (KK) B kTMHUYECKOM TPAKTHKE BBI3bIBAET HEOOXOIU-
MOCTBh MX JOJTOCPOYHOr0 XpaHeHUs. OOmEenpuHITHIM
KPHOIPOTEKTOPOM JUIsI KPHOKOHCEPBUPOBAHHUS APOCOACP-
wammx kietok (SICK) xoprosoit kposu sBisiercs JJMCO,
KOTOPBIH ITPH OTIPEICNICHHBIX YCIOBHSIX MOXKET OKa3bIBaTh
TOKCHYECKHUH 3 (EeKT, B 4aCTHOCTH HApyIIaTh OKCHUIAHTHO-
IPOOKCHIAHTHOE paBHOBECHE, YCUINBATh 0Opa3oBaHME
akTUBHBIX (hopM kucnopona (APK), cmocobcTBOBaTH pa3Bu-
THIO OKHCIUTEILHOIO cTpecca u rubenu kinerok [Fry L.J.,
2015]. Jdns mpenoTBpanieHuss H30BITOYHOTO HAKOTIICHHS
coznepxkannss ADQK B kieTkax NMepcHeKTHBHBIM HallpaBiie-
HHEM MOXKET OKa3aThesl I00ABICHHIE B KPHO3AIUTHYIO CPETy
AQHTHOKCHJAHTOB, OTHUM U3 KOTOPBIX sBIsieTcst N-aneTni-L-
mucrent (AL]) [Chaudhari A.A., 2007].

ens nannoi paboTsl — onpeaenenue konuuectsa ICK
KK ¢ n36s1Tounsv conepxanrnem ADK 1 ux sku3Hecrocoo-
HOCTH Ha Pa3HBIX 3TaNax KPHOKOHCEPBUPOBAHMS B KPUOIIPO-
TEKTOPHBIX pacTBOPax, COJIEPrKaINX Pa3HbIe KOHLICHTPALlIH
JIMCO u ALL

B pabote ucnonszoBanu KK genoseka. @pakunio ACK
KK BBIOCNAIN cCeTUMEHTAIUEH ¢ NCIOIB30BaHUEM 6%-T0
pacTBopa nommnoknHa. CyCHeH3HIo KIIeTOK 00padarsiBaim
25%-m pactBopoM JIMCO 10 KOHEUHBIX KOHLIEHTpauil 5;
7,5; 10% m oxJaxgaiy co CKOpOCThi0 1-3 Tpam/mMuH 10O
—80°C ¢ mocneayouM MOTPYKEHUEM B KUAKUH a30T.
N-anerwi-L-1ucTenH NpucyTCTBOBAN B CpelaX KPHOKOHCEp-
BUPOBaHMs B KOHIEHTparusx 5, 10, 15 u 30 mmons. Komu-
YeCTBO KJICTOK C M30bITOUHBIM copepkanneM ADK ompe-
JICJISUTH METOAOM MPOTOYHOH IUTO(GIYOPUMETPUHU IO
Hakorutenuto 2',7'-muxnopdiaypecuenta. JKnznecrnocoo-
HOCTB KJIETOK otleHnBaH ¢ omoriisio JIHK-kpacurens 7-AAD.

ITocne pasmopaxusanus npemnapaTtoB SICK KK 65110
BBISIBJICHO, YTO J0OaBJICHHE S MMOJIb pacTBopa ALl B kpro-
IIPOTEKTOPHBIE CPE/IbI HE IIPUBOJIMIIO K 3HAYNMBIM H3MEHE-
HUSIM KOJIMYECTBA KJIETOK C M30BITOUHBIM COACp)KaHHEM
A®K. N-anerun-L-npcrens B konueHTpauuu 30 MM Taxoke
HE TPOSBIISI AHTHOKCUAAHTHOTO JICHCTBHUSA, @ B HEKOTOPBIX
CIryyasix Jiayxe HaOJIoIalICcsl ero MPOOKCHIAaHTHBIN AP dEKT.
JloGaBneHHBIH B cpeny KprokoHcepBupoBaHus ALl B koH-
neHTpanuu 10-15 MM criocoOcTBOBa 3HAUNMOMY YMEHbB-
LICHHUIO KOJIMYECTBA KIJIETOK C M30BITOYHBIM COJIEpKaHUEM
A®K nocne pazmopaxuBanus. [Ipu 3ToM HaumeHbLIee
xoimuectBo SICK KK ¢ u36s1TounbIM conepxanneM ADK
O0TMEeYaJIOCh MpH uctoiab3oBanuu 10 MM ALl B couetanuu ¢
7,5% (8,7 1,5 (6e3 ALl —20,6+3,2)) u 10% AMCO (8,3+0,9
(6e3 AL[—21,2+1,9)). X KuzHecrnoCOOHOCTB KIIETOK ITPH 3TOM
Bo3pocaa Ha 7—14% 1o cpaBHEHHUIO ¢ COOTBETCTBYOLIUMHU
KOHTPOJIBHBIMHE TpyIamu 6e3 ALl

Takum 00pa3om, 100aBICHHUE B CYyCTIEH3UIO KJIeTOK ALl
B KoHIEeHTpauuu 10-15 MM cmocoOGCTByeT CHHKEHUIO
ypoBHs ADK, a 3HAYNUT — MPEAOTBPAILICHUIO PA3BUTHS OKHC-
JIUTEIBHOTO CTPEcca 1, TEM CaMbIM, TOBBIICHUIO 3 eKTnB-
HOCTH KPHOKOHCEPBUPOBAHMUSL.
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The use of cord blood (CB) cell preparations in clinical
practice necessitates their long-term storage. DMSO is
traditionally used as cryoprotective agent to cryopreserve
the nucleated cells (NCs) of cord blood. DMSO can be toxic
under certain conditions, in particular, it can break the oxi-
dant-prooxidant balance, enhance the formation of reactive
oxygen species (ROS), contribute to the development of
oxidative stress and cell death [Fry L.J.,2015]. An excessive
accumulation of ROS in cells could be prevented by supple-
mentation of antioxidants to cryoprotective media
[Chaudhari A.A., 2007]. One of those is N-acetyl-L-cysteine
(NAQ).

This research was aimed to determine the content of CB
NCs with an excessive ROS content and their viability at
different stages of cryopreservation in cryoprotective solu-
tions containing different concentrations of DMSO and
NAC.

In the research we used human CB. The fraction of CB
NCs was isolated by sedimentation using 6% Polyglucinum
solution. The cell suspension was supplemented with 25%
DMSO solution up to its final concentrations of 5; 7.5; 10%,
cooled at 1-3 deg/min down to —80°C, and then immersed
into liquid nitrogen. N-acetyl-L-cysteine was added to
cryopreservation media up to the concentrations of 5, 10,
15 and 30 mM. The number of cells with excessive ROS was
determined by flow cytometry by accumulation of 2',7'-
dichlorofluorescein. Cell viability was assessed by 7-AAD
DNA dye.

After thawing of the CB NCs preparations it was revea-
led that presence of 5 mM NAC solution in cryoprotective
media did not lead to significant changes in the number of
cells with excessive ROS content. N-acetyl-L-cysteine in
concentration of 30 mM also did not demonstrate any anti-
oxidant activity, and in some cases there was even observed
a prooxidant effect. Presence of 10—-15 mM NAC in cryopre-
servation medium resulted in a sharp decrease in the cell
number with excessive ROS after thawing. As well the least
number of CB NCs with an excessive ROS content was
observed when 10 mM NAC was in combination with 7.5%
(8.7 % 1.5 (without NAC 20.6 + 3.2)) and 10% DMSO (8 3 £
0.9 (without NAC 21.2 + 1.9)). Herewith, cell viability
increased by 7-14% if compared with the corresponding
control groups without NAC.

Thus, supplementation of cell suspension with NAC in
concentration of 10—15 mM contributed to the reduction of
ROS level and consequently to the prevention of oxidative
stress, thereby to enhancing the efficiency of cryopre-
servation.
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