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I'emonoetrani nporenitopHi knitaau (I'TIK) edexrus-
HO 3aCTOCOBYIOTBCS B MEIUUHII MPAKTHUI PO3BHHEHUX
KpaiH CBITY JUISI TIKYBaHHs pi3HUX 3aXBOproBaHb [5]. Ha
CHOTOJIHI OJHHUM 13 OCHOBHHX JDKEPEN JJISI OTPHUMAaHHSI
I'TIK € xopnosa kpos (KK) ntonunu. Lle 3ymoBuiio Heo0-
X1THICTB cTBOpeHHs 3anaciB KK, 1110 MoHBe TijgbKH 32
YMOB i IOBTOCTPOKOBOTO 30epiraHHs y 3aMOPOKCHOMY
ctaHi. HaifGime11 mupoko JUTst KpiOKOHCEPBYBaHHS SIIPO-
BMicHHMX KiiTuH KopaoBoi kpoBi (IBK KK) Bukopmuc-
TOBYETHCSI MPOHUKAIOUNN KPIOTIPOTEKTOP AHUMETHII-
cynbporcua (JJMCO) y konnentpamisx 7,5 ta 10%.
[Ipote, okpim kpionpoTrekropHOro BuBy, IMCO mae
1 TOKCHYHY [Iif0 [4], sTka MOKE MPOSIBILITUCS Y 30UTBIIICHH]
KUTBKOCTI aKTUBHUX (hOpM KUCHIO y KiniTuHaX (ADK), mo
BUKJIHKAE TIOPYIICHHS €HEPIeTUIHOTO CTaHY, OIIKOIKEH-
HSl CTPYKTYPHHUX €JIEMCHTIB KJIITHH, 8 TAKOXK ITOIIKO/-
xenns JJHK, npusBoasau 10 amonrto3y abo HEKPO3y
kIiTHH. TOMy OIliHKa 30€PEKEHOCTI, JKUTTE3NATHOCTI Ta
KITBKOCTI KJIITHH 13 HaJTUIITKOBUM BMicToM ADK mmics
iHKyOaIlii KplOKOHCEPBOBAHMUX KIITHH B YMOBaX, SIKi
MOJICTIOIOTH (hi310JI0T1UH1, HAJIACTh MOKIUBOCTI OLIBII
00’extuBHO BuzHaunty ctad SIBK/I'TIK xopaoBoi kposi
IICJIs TIEPEHECCHHS B KPOBOHOCHE PYCJIO PEIHUITIEHTA, a
JIOJIaBaHHSI JI0 CEPEIOBHIIA 3aMOPOXKYBAHHS aHTHOKCH-
JIaHTIB JO3BOJUTH 3HA3UTH IHTCHCUBHICTD YTBOpeHH ADK
Ta PO3BUTOK HETATUBHUX MPOLECIB Y KIIITHHAX [6].
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Hematopoietic progenitor cells (HPCs) are used in
practical medicine of the developed countries to treat
various diseases [7]. Today, one of the most much-in-
demand sources of the HPCs is human cord blood
(CB). This led to the need to create the stocks of CB,
that could be possible only under conditions of its
long-term storage in a frozen state. The penetrating
cryoprotective agent dimethylsulfoxide (DMSO) at
7.5 and 10% concentrations is the most widely used
for cryopreservation of cord blood nucleated cells
(CBNCs). However, in addition to cryoprotective ef-
fects, the DMSO is also of a toxic effect [6], which
can be manifested in an increased number of re-
active oxygen species (ROS) in cells, that causes a
violated of energetical state, damage of structural ele-
ments of cells, as well as DNA damage, resulting
in either apoptosis or cell necrosis. In this regard,
the assessment of survival rate, viability and num-
ber of the cells with excessive ROS after incubation
of cryopreserved cells under the conditions, simulating
physiological ones, will enable more unbiased deter-
mination of the state of the CBNCs/HPCs after trans-
ferring to the recipient’s bloodstream, and adding anti-
oxidants to the freezing medium will reduce the inten-
sity of ROS formation and development of negative
processes in cells [9].
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VY po6oti BukopucroByBanu KK mroguau, 30ip sxoi
MPOBOIUIN 32 IHGOPMOBAHOI 3000 BariTHUX Ta
MOTEePEAHIM MTPOBEAEHHIM PETEILHOrO J10T0JIOrOBOTO
CKPHHIHTY Ha HAsIBHICTB ITPOTHITOKA3aHb IO TOHOPCTBA.
Buninenns ¢paxuii ABK i3 ninsHoi KK npoBoaumnu
METOJIOM CEJUMEHTAIlil B MOMINTIOKIHI (6%-# po3unH
nekctpany («bioximiky, Pocis) 3 M. B. 60 000). Yac
cenuMenTanii cknagas Big 30 mo 50 XB, micist 4oro
CyIICpHATaHT BiIOMPaTH Ta HEHTPH(YTyBaIH IPOTATOM
5-7 xB ipu 800g 11 oTpuMaHHs KoHLEeHTpaTy SIBK.

VY KITHHHY cycIieH3it0 BHocHIU 25%-i po3unH
AMCO no xiHIeBHX KOHIIEHTpaIill y 3pa3ky 5; 7,5 Ta
10%. Cycriensii KIITHH 00pOOIISIIH KPiOIPOTEKTOPOM 32
Hu3bKoi mo3utuBHOI Temmeparypu (0...4°C).

AHTHOKCHJIAHTH BHOCIIIH HEpea KPiOKOHCEPBY-
BAaHHIM y HACTYIMHUX KOHIICHTpAIisAX: acKopOiHOBa
kucnora—0,1 ta 0,15 MM; N-anerun-L-miuctein — 10 ta
15 MM; trytation — 1 13 MM («Sigma-Aldrichy», CILIA).

3pa3ku KpiOKOHCEPBYBalM B MPOTPAMHOMY 3a-
MopoxyBadi «Cryoson» (HiMeuumna) 31 MIBUIKICTIO
1-3 rpan/xB 10 —80°C i3 HACTYIHUM 3aHYPEHHSIM Yy
pinkuii azot (—196°C). BinpirpiBanus 3ailicHIOBaIN 32
temueparypu 37...40°C Ha BoJsHIM OaHi IPH MOCTIHHOMY
[OTOHTyBaHHI 0 3HUKHEHHS TBEPAOT (ha3m.

AOCOITIOTHY KIJBKICTh KIIITHH MiAPaXOBYBaIH B Ka-
Mepi T'opsieBa 3riHO 31 CTAHAAPTHOI METOIUKOO [2].
30eperKeHICTh KIITHH BU3HAYAJH SIK BiICOTOK KIITHH Y
JIOCITI/DKYBaHOMY 3pa3Ky 0 BIAHOMICHHIO 10 1X KUTBKOCTI
Ticyst Oyab-sIKOTO BILTMBY (1HKyOAris 3 KpioIpOTEKTOPOM,
3aMOpPOKYBaHHA-BIITPiB).

Kurresparaicts CD45 -KiIiTHH OLIHIOBAIH 3a CTaH-
naptanM ISHAGE nipotokoniom (International Society of
Hematotherapy and Graft Engineering) 3 BUKOpHCTaHHAM
MoHokoHanpHoro antutina CD45FITC i IHK-6apBHuKa
7-aminoaktuaoMminmay D (7AAD) («BDy», CILIA) [8]
METOJIOM MPOTOYHOI HuTOo(IyopuMeTpii. 3pa3ku aHa-
J3yBaJId 332 JOMOMOTOI0 MPOTPAMHOTO 3a0€3IeUCHHS
«CELLQuest Pro» («BD»).

Jrs BU3HAYEHHSI KIIITHH 13 HATUIIKOBAM BMIiCTOM
ADK BuxopucroByBaiu ingukarop ADK — muxopodiryo-
pecuein quanerar (DCFH -DA) («Sigma-Aldrichy) [3].
BumiproBaHHS TPOBOAMIN HAa TIPOTOYHOMY IIUTOQITYO-
pumetpi «FACS Calibury («BD») mpu noBxuHI XBHITI
30ymkenHs 488 HM Ta emicii 530 HM. [lo 3paskiB goma-
Bamu DCFH,-DA 'y kinnesiii konuentpanii 5 MkM i3
HACTYIHUM iHKyOyBaHHsM mpoTsiroMm 30 xB mpu 37°C y
TeMpsiBi. Pe3ynpraTn BUMiIpIOBaHb OLIHIOBAIHU 32 JJOTIO-
Mororo nporpamuoro 3adesneueHus «CELLQuest Proy»
(«BDw).

O1iHKy CcTafiif aronTo3y SAPOBMICHHUX KIIITHH MPO-
BOJMJIM 3 OJHOYACHHUM BHECEHHSAM 10 3pa3zKa Mmap-
kepiB Annexin V i 7-AAD («BD») [7]. 3pa3ku aHa-
TMi3yBaJIM Ha TpoTouyHoMy muTodmyopumerpi «FACS
Calibur» («BDy). Jlnst MiHiIMi3amii MOXUOKHU B 3pa3kax
ananizysaiau 100 000 moxiii. Pe3ynpraTa BUMiproBaHHS
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The research was performed using a human CB,
collected with an informed consent of pregnant women
and with preliminary prenatal screening to detect the
contraindications to the donation. The fraction from
the whole CB was separated by the method of sedimen-
tation in polyglycine (6% dextran solution (Biokhimik
JSC, Russia) m. w. 60,000). The sedimentation time
was from 30 to 50 minutes, afterwards the supernatant
was removed and centrifuged for 5—7 minutes at 800g
to obtain a NBCs concentrate.

A 25% solution of DMSO was added to the cell
suspension up to final concentrations in sample of 5;
7.5 and 10%. Cell suspensions were treated with a
cryoprotectant at a low positive temperature (0...4°C).

Antioxidants were introduced prior to cryopreser-
vation at the following concentrations: ascorbic acid —
0.1 and 0.15 mM; N-acetyl-L-cysteine — 10 and 15 mM;
glutathione 1 and 3 mM (Sigma-Aldrich, USA).

The samples were cryopreserved with an automatic
freezer Cryoson (Germany) at a rate of 1-3 deg/min to —80°C
followed by an immersion in liquid nitrogen (—196°C).The
warming was carried out at a temperature of 37...40°C in
a water shaking bath up to the solid phase disappearance.

The absolute number of cells was counted in the Go-
ryaev’s chamber according to the standard method [5].
Survival of cells was determined as the percentage of
cells in the test sample in relation to their number after
any effect (incubation with cryoprotectant, freezing-
warming).

The viability of the CD45%-cells was evaluated with
the International Association of Hematotherapy and
Graft Engineering (ISHAGE) standard protocol using
the CD45FITC monoclonal antibody and 7-amino-
actinomycin D (7AAD) [14] DNA method by means of
flow cytometry. The samples were analyzed using the
software CELLQuest Pro (BD).

The indicator for ROS, the dichlorofluorescein dia-
cetate (DCFH -DA) (Sigma-Aldrich, USA) [4] was used
to determine the cells with excessive ROS content. The
measurements were carried out on a flow cytometer
meter FACS Calibur (BD) at the 488 nm excitation wave-
length and 530 nm emission. DCFH,-DA was added to
the samples at a final concentration of 5 uM followed
by incubation for 30 minutes at 37°C in the dark. The
measurement results were evaluated using the software
CELLQuest Pro (BD).

The apoptosis stages of nucleated cells were asses-
sed with the simultaneous addition to the specimen of
Annexin V and 7-AAD markers [10]. Samples were ana-
lyzed with a flow cytometer FACS Calibur (BD). To mini-
mize the error in the samples, 100,000 events were ana-
lyzed. The measurement results were evaluated using
the software CELLQuest Pro (BD).

Transfusion was simulated by transferring the cells
to Hanks solution and incubating them at 37°C for one
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OLIIHIOBAJIX 32 JOTIOMOT0I0 ITPOTPAaMHOT0 3a0€3eUCHHS
«CELLQuest Pro» («BD»).

Tpancdysito MOeNIOBAN MITSAXOM MEPEHECEHHS
KJIITHH Y po34rH XeHKca Ta iHKyOarii mpu 37°C mpotsroM
roguHu. Posenenns cknamano 1:10. IMicns iHkyOarii
KIIITUHHOI CYCHEH31i 3 pO3YMHOM XEHKCa MPOTSIToM 5 XB
MIPOBOIIIHN eHTpUyTryBaHHs mpu 800g i3 moJaibmmm
BUJIAJICHHSIM CyTICpPHATAHTA.

CraructuuHy oOpoOKy pe3ynapTaTiB BUKOHYBAJIH
MetonoM CreionenTa-dimrepa 3 BUKOPUCTAHHIM IIPOT-
pamu «Excel» («Microsofty, CILIA) miciist BCTAHOBIICHHS
HOPMAJBHOCTI po3noaiay. OnepikaHi JaHi IPeICTaBISLIIN
sIK M & m. BIIMIHHOCTI BBa)KaJIM CTATUCTUYHO 3HAYYIIIUMH
ipu p < 0,05.

Jlyist OIIHKK BIACTPOYCHOT 3aruOesti KIITHH Micis
PO3MOPOXKYBAHHS 3aCTOCOBYBAIM MIiAXiJ 13 MOJCIIO-
BaHHs TpaHChy3ii. Y eKcriepuMeHTI BUKOPHUCTOBYBAIN
MIPOCTY MOZIEINb, BIATBOPIOIOYH TIJIFKH OCHOBHI IIPUHIIUIN
TpaHcdy3ii: po3BefeHHS ICKOHCEPBOBAHOI KIITHHHOI
cycreHsii, sike BiI0OyBa€eThCA MPUPOIHUM IIISAXOM y
KPOBOHOCHOMY PYCIIi pELIHITIEHTA, 1300CMOTHYHICTH cepe-
JOBHIIIA Ta TeMIteparypy iHkyoaii (37°C). 3momensoBaHi
(izionoriuHi yMOBH 3a0€3MEUyIOTh KOHTPOJIb OCHOBHHX
nmapaMeTpiB CepeaOBHUINA ISl OMIHKH CTaOIIbHOCTI
KpiokoHcepBoBaHuX SIBK.

AHaJi3 pe3yabTariB 30epeKeHOCTI Ta )KUTTE3NATHOCTI
SABK micist romuHHOT iHKYOAIii KIIITHH y PO34YKHI XCHKCA
mpu Temmnepatypi 37°C nokasas, 110 HAKOUIBIN 3aXHIIIe-
HUMHM BUSIBIUIUCS KIIITHHH, KpiokoHcepBoBaHi 3 IMCO
y KoHIIeHTpartii 7,5 Ta 10%. Xo4a i y uX rpymnax mokas-
HUKHU Oynu Ha 15-20% 3HavyIIe HIKIMMHU, HDK HiCIsA
KpiOKOHCEpBYBaHHs. AHANI3 CTajiil amonTo3y/HeKpo3y
MIPOIEMOHCTPYBAB 301TBIICHHS KITHKOCTI HEKPOTHIHIX
kiiTaH (AnnexinV/7AADY) B ycix 3paskax y 2 pasu
MOPIBHSHO 3 NaHUMH, OTPUMAHUMH OJpa3y Iicis
po3mopokyBaHHs. KibKicTh HEYIIKOIKEHUX KITITHH
(AnnexinV /7AAD") B ycixX eKCIEpUMECHTAIBHUX TPyIax
Oya Hikaoro Ha 10-30%, HK ofpasy MicIs PO3MOpPO-
»KyBaHHs. Hal0i1b1ma KinbKiCTh YKUBUX KJIITHH CIIOCTEPi-
ranacsi B 3paskax i3 7,5 tra 10% JAMCO.

Pesynpratn xpiokoncepByBanns SIBK mix 3axuctom
AMCO B xonnentpanii 7,5 ta 10% i ackop6iHOBOT
kuciotu (AK) B edexruBHux xonuentparisx (0,1 ta
0,15 MM [1]) Ta momamnble MEpeHECEHHs 10 YMOB, sIKi
MOJIENIOIOTE (hi310JIOTIUHI, TIPOIEMOHCTPYBAIH TiBH-
IIEHHS 3araJIbHOI KUTBKOCTI 30epPE/KeHUX Ta JKUTTE3NATHAX
kimituH Ha 5-10% 1o BigJHONIEHHIO OO IX BUXIZHOIL
KUTBKOCTI ITICIIST PO3MOPOKYBAHHSI ITOPIBHSHO 31 3pa3kaMu
0e3 101aBaHHsI AHTHOKCHIAHTIB.

logunna inkyOaris SABK, i3 Hux I'TIK, kpiokoH-
cepBoBanux i3 7,5 ta 10% JAMCO Ta aHTHOKCHIaHTOM
N-anermn-L-nucrein (All) y xonmentpamisx (10 ta
15 MM), mpoaeMOHCTpyBaia MiJBUIEHHS KUJIBKOCTI
30epexxenux CD45"- ta CD34 -xmituH Ha 15-19 ta 12—
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hour. The dilution was 1:10. After incubation of the cell
suspension with Hanks solution for 5 minutes, the
centrifugation was performed at 800g with subsequent
removal of the supernatant.

The results were statistically processed by the Stu-
dent-Fisher method using Excel (Microsoft, USA) after
establishing the distribution normality. The obtained data
was presented as M + m. Differences were considered
as statistically significant at p < 0.05.

To evaluate the delayed cell death after thawing, we
used an approach to simulate the transfusion. The
experiment used a simple model, reproducing only the
basic principles of transfusion: the dilution of the tha-
wed cell suspension, occurring naturally in the reci-
pient’s circulatory system, the medium iso-osmoticity
and incubation temperature (37°C). The simulated phy-
siological conditions provide the control of the main
parameters of the medium for assessing the stability of
the cryopreserved nucleated cells.

An analysis of the survival and viability of nuclea-
ted cells after one-hour incubation of cells in Hanks so-
lution at 37°C showed that the most protected cells were
cryopreserved with DMSO at a concentration of 7.5 and
10%. Although in these groups the rates were by 15-20%
significantly lower than after cryopreservation. The ana-
lysis of the stages of apoptosis/necrosis in these samples
showed an increase in the number of necrotic cells (An-
nexinV-/7AAD") in all the samples in 2 times compared
with the data obtained immediately after defrosting. The
number of intact cells (AnnexinV-/ 7AAD") in all the
experimental groups was lower by 10-30% than imme-
diately after defrosting. The largest number of live cells
was observed in samples with 7.5 and 10% DMSO.

The results of cryopreservation of the NCs under
the protection of DMSO at a concentration of 7.5 and
10% and ascorbic acid (AC) at effective concentrations
(0.1 and 0.15 mM [2]) and subsequent transfer to phy-
siological simulation conditions demonstrated an in-
crease in total number of preserved and viable cells by
5-10% in relation to their starting amount after thawing
compared to the samples without the addition of anti-
oxidants.

One-hour incubation of the NCs, of which HPCs,
cryopreserved with 7.5 and 10% DMSO and antioxidant
N-acetyl-L-cysteine at concentrations of 10 and 15 mM,
demonstrated an increase in the number of preserved
CD45%- and CD34"-cells by 15-19 and 12—-17%, respec-
tively, if compared the data obtained without the ad-
dition of antioxidants and viability of nucleated cells
in relation to their baseline after cryopreservation by
12-14% and GPC by 13-15%.

An analysis of the effects of glutathione (1 and 3 mM)
on frozen-thawed HPCs under physiological conditions
demonstrated a higher rate of survival in all the expe-
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36epexeHicTb (A) Ta xutTesgatHicTb (B) sapoemicHux (M), i3 HUX reMonoeTnYHKX nporeHiTopHux (), kniTH kopaoBOT
KpOBI, KPIOKOHCEPBOBaHMX Y PO34MHaX i3 pi3Hoto koHueHTpauieto AMCO Ta rnyTaTioHy, nicnsa nepeHeceHHs 40 YMOB, SKi
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KNiTWH, KpIOKOHCEpBOBaHMX 0e3 fofdaBaHHs aHTuokcuaaHTta (p < 0,05).

Survival (A) and viability (B) of nucleated (M), including hematopoietic progenitor (), cells of cord blood, cryopreserved
in solutions with different concentrations of DMSO and glutathione, after transfer to the conditions close to physiological:
1 — control; 2 — 1 mM glutathione; 3 — 3 mM glutathione; * — the results differ from the corresponding group of cryopre-

served cells without adding antioxidant (p < 0.05).

17% BiAMOBiAHO, y TOPIBHAHHI 3 TAHUMH, OTPUMAHUMH
0e3 1o1aBaHHsI aHTUOKCUIAHTY Ta kUTTe3AaTHOCTI SIBK
TI0 BIJTHOIIEHHIO JI0 X BUX1THOTO PiBHS MiCIIsI KPIOKOHCEP-
ByBaHHS Ha 12—14% ta I'TIK Ha 13-15%.

Amnani3 BBy mmytariony (1 Ta 3 MM) Ha nekoHCep-
BoBani SIBK KK B ymoBax, siki MOJETIOIOTE (i3ioo-
Ti4Hi, IPOAEMOHCTPYBAB MiABUIICHHS piBHS 30epexe-
HOCTI B YCiX €KCIIEpUMEHTAIBHUX T'PYyMax, 0COOIUBO 3
7,5 Ta 10% AMCO, Konu crioctepiranocs 301UIbIICHHS
KimpKocTi 30epeskennx JIBK na 20-28 ta ['TIK —na 17—
26% OpiBHSIHO 31 3pa3KaMH, 10 KX HE J0/1aBaJId aHTH-
OKCHJIAHT, Ta 3HA4yIle 301UIBIICHHS PiBHS JKUTTE3/AT-
Hux SIBK 1o BiiHOIIEHHTO /10 iX BUXITHOTO PIBHSI MICIS
kpiokoHcepByBaHHs Ha 25-30 ta I'TIK — na 22-28%
(pucyHox).

Take 301TbIICHHS 30€PEKEHOCTI Ta JKUTTE3IATHOCTI
SBK y rpynax i3 Al] Ta riryTarioHOM Moke OyTH OB’ sI-
3aHE 3 BUPAKCHUMH aHTUOKCHIAHTHUMH BIIACTHBOC-
TSIMU JaHUX PEUOBUH, SIKi B €PEKTHBHUX KOHIIEHTPAILlisX,
crpusi 3HIKeHHIO piBHA ADK y 3pa3kax Ta 3amodiranu
PO3BUTKY OKHCIIATHBHOTO CTpPECY.

[Tin gac aHamizy cTajiii anmonTo3y B 3pa3Kax, KpiOKOH-
CEPBOBAaHUX 13 BHECEHHSM JIO0 KPi03aXHCHOTO Cepejio-
BUII[a AaHTHOKCH/IAHTIB B €(DEKTUBHHUX KOHIICHTPAITSX, Ta
MEPEHECEHUX JI0 YMOB, SIKI MOJICIIOIOTH (hi310JI0T14HI,
OyJI10 TTOKA3aHo, 110 KUTbKICTh HEKPOTHYHUX KITITHH 3MEH-
myBajacs npu gogaBanii AK na 2-9%, npu 3acrocy-
BaHH1 ALl Ha 4—13% Ta npu 3acToCyBaHHI INIyTaTiOHA Ha
18-32%. IIpu npomMy miz yac miipaxyHKy KUTbKOCTI KH-
BUX HEYIIKO/PKeHUX AnnexinV/7AAD -KIiTHH BUSBU-
nocs, o goxaBaHHs AK 10 kpiozaxucHOTo cepeioBuUIIa
HE MTPU3BOJIMIIO JI0 3MIiHH PiBHS IIUX KIITHH. JlomaBaHHs
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rimental groups, and especially with 7.5 and 10%
DMSO, where an increase in the number of survival
nucleated cells was observed by 20-28% and by 17—
26% for HPCs if compared to the samples, whereto no
antioxidant was added. Significant increase in the level
of viable nucleated cells as for their baseline after
cryopreservation by 25-30 and HPCs by 22-28% was
also found (Figure).

Such an increase in the survival rate and viability
of nucleated cells in the samples with NAC and gluta-
thione samples may be related to the expressed antioxi-
dant properties of these substances, which, under effective
concentrations, contributed to lowering the level of ROS
in the samples and prevented the development of oxi-
dative stress.

Analysis the stages of apoptosis in the specimens
cryopreserved with addition of antioxidants under ef-
fective concentrations to cryoprotective media and
transferred to simulated physiological conditions, it
showed that the number of necrotic cells decreased
when adding AC by 2-9%, with the use of NAC for 4 —
13% and at application of glutathione by 18-32%. At
the same time, when counting the number of living
undamaged AnnexinV-/ 7AAD -cells revealed that the
addition of ascorbic acid to the cryoprotective enme-
dium did not lead to a change in the lamount of these
cells. Addition of NAC contributed to an increase in the
number of these cell data by 1-6%, and the use of glu-
tathione increased their level by 17-22%.

Thus, an addition of antioxidants under effective
concentrations to the cryoprotective solutions, con-
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All cripusiao 301bIICHHIO TX KiIbKOCTI Ha 1-6%, a
3aCTOCYBaHHS ITyTaTioHy Ha 17-22%.

TakuM YMHOM, JI0JJaBaHHs AHTHOKCHJIAHTIB B e(eK-
THUBHMX KOHIICHTPALIAX IO KPIO3aXHCHUX PO3UUHIB, SIKi
MicTaTh 7,5 abo 10% AMCO, 3abe3neuye miaBUIIECHHS
30epeskeHocTi Ta kutTe3gatHocTi IBK micns nepene-
CEHHS JI0 YMOB, SIKi MOJENIOTH (iziosoriuni. Haii-
011 e(heKTUBHUM 13 BUKOPUCTAHUX HAMHU aHTHOKCH-
JIAHTIB BHUSIBUBCS TIYTATIOH, SIKHH CIIPUSB 3HAUYIIOMY
3MeHIIeHHIO KibKocTi ADK micns mepeHeceHHs 10 yMOB,
SIK1 MOJICITIOIOTH (Di310JIOT14HI, 110 MiIBUIIYBAJIO PiBEHb
30epexeHocTi Ta xutTesaatHocTi SIBK. Tomy nonaBanHs
AHTHOKCHJIAHTIB JI0 KPI03aXHUCHOT'O CEPEIOBHIIIA € TIepC-
TEKTHBHUM HAIPSIMKOM PO3POOKHU MTPOTOKOIIB HU3BKO-
TeMIrepatypHoro koHcepByBaHHA SIBK KK.
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taining either 7.5 or 10% of DMSO ensured the imp-
roved preservation rate and viability of the NCs after
transfer to physiological simulation conditions. Gluta-
thione was found to be the most effective antioxidant
used by us, which contributed to a strong decrease in
the number of ROS after being transferred to physiolo-
gical conditions, which increased the survival and via-
bility of nucleated cells. Therefore, adding the antioxi-
dants to cryoprotective medium is a promising direction
to develop the protocols for low temperature preser-
vation of CBNCs.
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