ORIGINAL RESEARCH

Cell and Organ Transplantology. 2025; 13(1): 14-21.
https://doi.org/10.22494/cot.v13i1.179

L-carnitine as an antioxidant

to improve the efficiency

of cord blood hematopoietic
progenitor cell cryopreservation

Zubova O., Zubov P.
Institute for Problems of Cryobiology and Cryomedicine of National Academy of Sciences of Ukraine, Kharkiv, Ukraine

*Corresponding author’s e-mail: o.l.zubova@nas.gov.ua

ABSTRACT

Cryopreservation of hematopoietic progenitor cells (HPCs) derived from cord blood is a critical step prior to transplantation, ensuring the long-
term availability of viable cells for therapeutic use. However, oxidative stress during the freezing and thawing process can compromise cell
survival and function, highlighting the need to improve cryopreservation protocols.

PURPOSE. This study is aimed to evaluate the effectiveness of L-carnitine, an antioxidant, when added to DMSO-based cryoprotective solutions
in enhancing the post-thaw survival and viability of human cord blood-derived HPCs under in vitro conditions simulating transfusion.

MATERIALS AND METHODS. Cord blood-derived nucleated cells, including CD45™CD34* HPCs, were collected after normal deliveries
(n=>5). Cryopreservation was performed using DMSO at concentrations of 2.5 %, 5 %, and 7.5 %, supplemented with L-carnitine in the range of
1-50 mM. Cell viability was assessed immediately after thawing and following in vitro simulated transfusion (incubation in Hanks’ solution at
37 °C for 1 hour) using 7-aminoactinomycin D (7-AAD) staining and flow cytometry.

RESULTS. The addition of L-carnitine to the cryopreservation medium significantly increased the viable yield of CD34+ cells, particularly at
concentrations of 15-20 mM, both immediately after thawing and following incubation at physiological temperature. These results indicate that
L-carnitine confers protective effects against oxidative stress-induced damage during cryopreservation.

CONCLUSION. The results obtained indicate that L-carnitine increases the efficiency of cryopreservation of human cord blood hematopoietic
progenitor cells, contributing to an increase in their preservation and viability. The determined optimal cryoprotective medium may be useful
for the development of new and improvement of existing protocols for the preservation of human cord blood-derived cellular components.
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N

The use of hematopoietic progenitor cells (HPCs) has become one
of the key methods in modern medicine in developed countries for the
treatment or alleviation of blood diseases, immune disorders, meta-
bolic disorders, oncological and other serious pathologies [2]. Due to its
unique properties, ease and safety of collection, cord blood has taken
an important place among the sources of HPCs. The significant clinical
effectiveness of cord blood preparations has led to the need to create
cryobanks, where samples can be stored for a long time at a temperature
of -196 °C without losing their biological properties, and be used at any

14 Cell and Organ Transplantology | May 2025, Vel. 13, No. 1

time if necessary. Since the volume of each dose of cord blood is limited,
an important task is to preserve as many cells as possible in a viable state
during cryopreservation. This problem can only be solved by conducting
comprehensive studies aimed at studying the role of factors affecting the
preservation and viability of cord blood-derived HPCs at each stage of
freezing-thawing. This will allow identifying critical points of structural
component disruption and conducting targeted selection of conditions for
cell stabilization during freezing with subsequent development of effective
cryopreservation methods.



For cryopreservation of cord blood-derived HPCs, the most widely
used cryoprotectant is dimethyl sulfoxide (DMSO) in final concentrations
of 7.5+10 % [3, 4]. These specific concentrations of DMSO have been
experimentally recognized as the most effective for cell protection. How-
ever, despite its effectiveness, DMSQ also has pronounced cytotoxicity
[5]. Therefore, recent efforts by researchers [6, 7] have been aimed at
finding approaches to reducing the concentration of DMSO in cryoprotec-
tive mixtures in order to reduce the negative impact on both cells and the
recipient’s body. However, reducing the concentration of the cryoprotec-
tant requires careful research, since this can negatively affect the structural
and functional parameters of cells both immediately after thawing and,
which is also of great importance, after transfer to the recipient’s body.

It is known that during freezing and thawing, cells are exposed to a
complex of stress factors, among which dehydration, changes in the ionic
strength of the solution, pH, structural rearrangements of biopolymers,
and intracellular crystallization/recrystallization play a significant role.
These factors can lead to the accumulation of reactive oxygen species
(ROS) and the development of significant oxidative stress [8]. Disruption
of the prooxidant-antioxidant balance inhibits the antioxidant system
of cells, which, in turn, triggers apoptosis processes and significantly
reduces cell viability [9, 10, 11, 12]. Therefore, the use of substances
such as antioxidants which can inhibit oxidative stress caused by cryo-
preservation factors may be a promising approach to reduce the forma-
tion of ROS in cells and prevent the development of oxidative stress in
them to increase the level of preservation and viability of cryopreserved
cells, including after transfer to the recipient’s body. In recent years,
much attention has been paid to the antioxidant L-carnitine (B-hydroxy-
y-trimethylaminobutyric acid) [13, 14]. The antioxidant L-carnitine de-
monstrates a complex protective effect in terms of the ability to neutralize
ROS [15, 16]. This substance actively reduces the intensity of apoptotic
processes, which, ultimately, should have a positive effect on the number
of viable cells after cryopreservation.

There are also suggestions [17] that during cryopreservation, cells
receive certain signals that make them “targeted” for death, but these
destructive processes are not initiated at this point. Therefore, a very
important task is to determine the long-term survival of cells, and not only
to assess their structural and functional state immediately after thawing.

THE AIM of this study was to evaluate the effectiveness of using
the antioxidant L-carnitine in cryoprotective mixtures to enhance the
preservation of human cord blood-derived HPCs in a viable state after
cryopreservation and in vitro transfusion simulation.

MATERIALS AND METHODS

Human cord blood was used, obtained from the umbilical vein after
normal delivery (38-40 weeks of gestation, n = 5) with informed consent
of the woman in labor in accordance with the requirements of the Bioethics
Committee at the Institute for Problems of Cryobiology and Cryomedicine of
the National Academy of Sciences of Ukraine. For detecting CD45%"CD34*
cells anti-human FITC-labeled CD45 (clone 2D1, BD Biosciences, USA)
and PE-labeled CD34 (clone 8G12, BD Biosciences, USA) monoclonal
antibodies were used. Isolation of the nucleated cell fraction, which also
includes hematopoietic progenitor (CD459"CD34+) cells from whole cord
blood (70-100 mL) was carried out by sedimentation in polyglucine (6 %
dextran solution) (Yuria Pharm, Ukraine) with a molecular weight of 60,000
[18]. For this purpose, polyglucine was added to whole cord blood in a
ratio of 1:1 and allowed to settle until a clear separation of the erythrocyte
layer and supernatant was observed. The sedimentation time was from
30 to 50 min, after which the supernatant was collected and centrifuged
for 15 min at 800 xg to obtain a concentrate of nucleated cells. Treatment
of cord blood nucleated cells with a cryoprotectant was carried out by
adding a 25 % solution of dimethyl sulfoxide (DMSOQ), prepared in a 6 %
solution of polyglucine [19], to the early obtained nucleated cells suspen-
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sion dropwise in an ice bath for 20 minutes to final concentrations in the
sample of 2.5; 5; 7.5 %. The antioxidant L-carnitine was prepared on the
saline solution and used in the work at concentrations of 1; 5, 10; 15; 20;
50 mM (Sigma-Aldrich, USA). Cryopreservation of cord blood cells was
carried out using 1 mL cryovials at a rate of 1 °C per minute to -80 °C in
a programmable freezer (Cryoson, Germany) with subsequent immersion
in liquid nitrogen. Thawing of the samples after 1-4 week storage in liquid
nitrogen was carried out at a temperature of 37-40 °C in a water bath with
constant shaking until the solid phase disappeared. All subsequent studies
were performed without washing away the cryoprotectant both immediately
after thawing and after in vitro transfusion simulation. For this, an aliquot
of the cell suspension was transferred to Hanks’ solution (1:10 by volume)
with the incubation temperature maintained (37 °C) for 1 hour. Determina-
tion of the absolute number of nucleated cells was calculated using the
Goryaev chamber according to the standard technique [20]. The losses of
cells during the freezing and thawing (preservation of nucleated cells) were
counted based on the following ratio:

Nucleated cells Number of cells after cryopreservation
(or HPCs) _ or after in vitro transfusion simulation
preservation Initial number of cells before
cryopreservation

x100 %

Determination of the absolute number of HPCs and their viability
(CD45'mCD34+7AAD") was performed according to the standard protocol for
testing cord blood preparations by ISHAGE (International Society of Hema-
totherapy and Graft Engineering) using monoclonal antibodies CD45-FITC,
CD34-PE and DNA dye 7-aminoactinomycin D (7AAD) (BD Biosciences, USA)
by flow cytometry with a flow cytometer FACS Calibur (BD Biosciences, USA).
To minimize error, 20,000 events were analyzed.

Samples were analyzed using GELLQuest Pro software (BD Biosciences,
USA). The yield of viable HPCs (CD45™CD34+7AAD") after cryopreservation
was determined by the ratio of the number of viable cells after cryopreservation
(in vitro transfusion simulation) to their initial level before cryopreservation.

Statistical processing of the results was performed using the “Statgra-
phics plus 2.1” software package (Manugistics Corp., USA). Data are pre-
sented as M + SE (Mean + Standard Error). The statistical significance of the
results was determined by the nonparametric Mann-Whitney test at p < 0.05.

RESULTS AND DISCUSSION

At the first stage of the researching the effectiveness of adding
antioxidant L-carnitine to the cryoprotective mixture during the preserva-
tion of cord blood hematopoietic progenitor cells, the preservation of
CD45%mCD34+ cells after cryopreservation was determined (Table 1).

The results of the studies showed that the greatest loss of
CD459mCD34+ cells was, as expected, in samples cryopreserved under
the protection of 2.5 % DMSO, where the preservation was at the
level of 50 %. The addition of L-carnitine provided an increase in this
parameter: in samples containing 1-10 mM and 50 mM of the antioxidant,
the increase was not very pronounced, while in samples containing
15-20 mM the changes were significantly increased up to 22.0 %
(p < 0.05) (Table 1). Freezing in solutions with 5 % DMSO ensured
the preservation of control samples at the level of 75 %. The adding of
L-carnitine did not significantly change the preservation. The maximum
number of cells was preserved in samples frozen with 7.5 % DMSO. In
the control and with an L-carnitine content of 1-5 mM, this indicator
was about 83 %. Increasing the antioxidant concentration provided a
significant increase in preservation with maximum values in cryoprotect-
ant solutions containing 20 mM L-carnitine (90.9 + 2.3 %). That is, only
10 % of the HPCs is lost at all stages of cryopreservation, starting with
treatment with the cryoprotectant solution and ending with freeze-thaw.
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Table 1. Preservation and viability of cord blood CD34+ cells after cryopreservation in solutions containing DMSO and L-carnitine of different concentrations,

% (M # SE, n = 5).

DMSO concentration, L-carnitine concentration,
% mM

0 (control)
1
5
25 10
15
20
50
0 (control)
1
5
5 10
15
20
50
0 (control)
1
5
15 10
15
20
50

Hematopoietic progenitor cells (CD34*)

Note: * - differences are significant compared to the control group without the addition of L-carnitine (p < 0.05).

The use of flow cytometry using the vital DNA dye 7-AAD, which
binds only to the uncoiled DNA molecule, allows, as shown by additional
tests (including culture), to identify viable functionally active cells [21].
Analysis of the viability of HPCs cryopreserved with the addition of
20 mM L-carnitine demonstrated a higher number of viable CD34* cells
in samples with an ultra-low concentration of DMSO (2.5 %). Although at
this content of the cryoprotectant there was significant cell destruction
(as evidenced by the preservation data), L-carnitine, due to its cytoprotec-
tive properties, is able not only to increase the preservation indicators,
but also viability by 16 % (Table 1). During the cryopreservation of HPCs
in solutions containing 5 or 7.5 % DMSO and L-carnitine, no significant
changes were observed. However, a trend towards increased cell viability
can be noted in samples containing the antioxidant.

It should be noted that such an indicator as cell viability is characte-
rized by its relativity, since in each sample any number of remaining cells
is taken as 100 %. At the same time, quantitative indicators, in particular
the absolute number of cells, are not taken into account in this analysis.
And since we determined the absolute number of cells in all experimental
samples and calculated the percentage of viable CD45%mCD34+7AAD-
cells, for the most objective analysis of the effectiveness of the selected
antioxidant concentrations, the yield of viable cells after freezing-thawing
was determined at the next stage. This indicator can become an integral
parameter for determining the effectiveness of cryopreservation techno-
logy.

Determination of the yield of viable cord blood CD34* cells after
cryopreservation in solutions with different concentrations of DMSO and
L-carnitine showed that this indicator was the lowest in samples contain-
ing 2.5 % DMSO. Even under the conditions of L-carnitine addition, the
yield of viable cells remained low, which indicates insufficient cryoprotec-
tion of this cryoprotective medium. However, it is possible to indicate a
significant increase in the number of viable cells in samples containing
10-50 mM of the antioxidant (Fig. 1).
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Preservation Viability
50.6 £3.2 504 +3.8
51.7+39 50.3+2.7
54.8+3.5 52.1£2.6
58.5+6.2 55.8 £ 2.6
61.5+5.0" 55.0+3.0
62.1 +4.8* 58.2+25*
58.1+4.9 58.1+26"
74.0+3.2 61.9+3.2
735+24 63.0+3.4
76.3+3.2 64524
78.9+3.1 64.4+£29
77.8+1.8 66.1+3.0
77.8+23 66.3 + 3.1
776+1.6 66.8 £ 2.8
81429 68.9+2.2
83.2+24 71.0+28
87.7+27 72.0£2.0
88.6+2.2* 72.0£3.3
89.3+1.9* 71.4£26
90.9+23* 724 +3.1
88.1+1.8* 73.1+33
80,0
* * * * *
70,0
60,0 * * * *
X
4 500
::) 40,0 * * * *
E
2300
=
20,0
10,0
0,0
Control 1 5 10 15 20 50

L-carnitine concentration, mM

02.5% DMSO ®5% DMSO m7.5% DMSO

Fig. 1. The viable CD34+ cell yield after cryopreservation in solutions containing
DMSO and L-carnitine of different concentrations, relative to their initial level
before freezing
Note: * — differences are significant compared to the control group without the
addition of L-carnitine (M = SE, n =5, p < 0.05)

Increasing the cryoprotectant concentration to 5 % provided a
significant increase in the yield of viable cells compared to 2.5 DMSO
in all experimental groups. In the control group, the yield was 48 %, and
when adding the antioxidant L-carnitine to the cryoprotective solution,
this indicator was on average 55 % (the data are significant for samples
containing 15-50 mM L-carnitine). Analysis of samples containing 7.5 %
DMSO0 and L-carnitine in the cryoprotective solution demonstrated signifi-
cant differences from the two other DMSO concentrations. In the control,



the yield of viable CD34* cells was about 59 % of their number before
cryopreservation, and when adding 10-50 mM L-carnitine, this parameter
was up to 72 %. That is, the yield of viable cells in these samples was
higher by 12.8-17.5 %, which indicates the effectiveness of this cryopro-
tective medium.

As already noted, during cryopreservation, the disruption of the anti-
oxidant system and the structural ordering of cell membranes due to the
development of lipid peroxidation [16] does not occur immediately after
thawing, but after a few hours, when natural antioxidant mechanisms,
in particular the glutathione peroxidase system, are already partially
disrupted. This process is a characteristic manifestation of the so-called
latency of cold damage, when in the early stages ultrastructural membrane
disorders are not noticeable yet, but irreversible oxidative processes are
already triggered. In this regard, to predict the therapeutic efficacy of
cord blood preparations, an important task is not only to assess them
immediately after thawing, but also to determine delayed cell survival.
Therefore, at the next stage of the work, we assessed delayed cell death
after thawing by simulation of physiological conditions in vitro [22]. To
do this, we used a simple model in the experiment, reproducing only the
basic principles of transfusion: dilution of the thawed cell suspension,
which occurs naturally in the recipient’s bloodstream, isoosmoticity of the
medium and incubation temperature (37 °C). Maintaining a temperature
of 37 °C throughout the entire period of cell incubation is an important
factor that allows us to detect metabolic disorders, since the preservation
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of cells at lower temperatures masks a possible imbalance in cellular
metabolism due to the slowdown of almost all processes with a decrease
in temperature. During transfusion simulation, a 10-fold dilution of
the suspension of cryopreserved NCs was adopted, isoosmoticity was
provided by Hanks’ solution with the inclusion of a buffer system that
maintains pH 7.4.

For the analysis of data regarding the effect of cryoprotectant
solutions with the antioxidant L-carnitine on the condition of cord blood
(D34 cells after thawing and in vitro transfusion simulation, experiments
were conducted to determine their preservation and viability.

As shown in Table 2, cell preservation exhibited significant dif-
ferences depending on the DMSO content in the samples. This parameter
was minimal in samples frozen with 2.5 % DMSO and maximal (60-73 %)
in samples with 7.5 % DMSOQ concentration in the cryoprotectant solution.
The presence of the antioxidant in the samples resulted in the preserva-
tion of a greater number of hematopoietic cells. When cryopreserved with
2.5 % DMSO and L-carnitine, significant differences were observed only
in samples with 20 mM antioxidant, where preservation increased by
almost 30 %. In solutions with 5 % DMSO, the effect of the antioxidant
adding was more pronounced: the presence of L-carnitine ensured a
significant increase in the number of preserved HPCs starting from
L-carnitine concentration of 5 mM. In samples containing 7.5 % DMSO
and 10-50 mM L-carnitine, the number of preserved cells was 15-20 %
higher compared to the control group.

Table 2. Preservation and viability of cord blood CD34* cells after cryopreservation in solutions containing DMSO and L-carnitine of different concentrations

and in vitro transfusion simulation, % (M £ SE, n = 5).

DMSO concentration, L-carnitine concentration,
% mM

0 (control)

25 10

15 10

50

Hematopoietic progenitor cells (CD34*)

Preservation Viability
329+4.0 59.7 £ 6.1
343+33 59.1+5.7
352+39 60.9+53
36.3+5.0 63.0+5.2
38.0+3.2 0.7 £ 6.5
423 +3.8* 65.1+4.2
39.6+4.9 63.7 £4.7
52.8+£2.7 63.4 + 3.6
55.9+2.0 63.8 £ 3.1
60.4 £2.5* 66.4 + 3.6
61.0+1.9* 64.9+4.0
59.7+1.7* 66.6 + 3.1
61.1 £3.6* 671+25
63.2+1.5" 66.1+2.9
60.3+4.8 66.7 £2.7
62.8+ 5.6 68.2+1.8
68.2 +3.9 66.3+2.1
69.8 + 3.3* 70.3+29
71.7+3.0* 68.6 +2.3
72.7+3.8* 704141
731 +£23* 69.1+0.5

Note: * - differences are significant compared to the control group without the addition of L-carnitine (p < 0.05).

The analysis of the viability of cryopreserved with DMSO and
L-carnitine cord blood-derived HPCs after in vitro transfusion simulation
did not reveal any significant differences between the different experi-
mental groups (Table 2). This once again emphasizes the importance of
determining the yield of viable cord blood CD34* cells. Thus, in samples
with 2.5 % DMSO, with an increase in the concentration of L-carnitine, a
tendency to an increase in the viable cell yield was observed compared to

control samples (Fig. 2). Significant differences were observed in samples
containing 2.5 % DMSO and 20 mM antioxidant in the cryoprotective
solution, where the maximum of the viable cell yield was observed, which
indicates a significant antioxidant effect of this concentration. With a fur-
ther increase in the amount of L-carnitine in the samples (up to 50 mM), no
noticeable changes were observed, which may indicate the achievement of
saturation or even the possible toxicity of high doses of this antioxidant.
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Fig. 2. The viable CD34+ cell yield after cryopreservation in solutions containing
DMSO and L-carnitine of different concentrations and in vitro transfusion
simulation, relative to their initial level before freezing.

Note: * — differences are significant compared to the control group without the
addition of L-carnitine (M + SE, n =5, p < 0.05).

In samples containing 5 % DMSO, a significantly higher cell yield was
recorded compared to 2.5 % DMSO. And this increase was 1.5-1.9-fold
compared to 2.5 % DMSO. The presence of L-carnitine in the samples,
starting from 5 mM, provided a significant increase in the viable HPC yield
by 20-26 %. The maximum indicators were in samples containing 20 mM.
In vitro transfusion simulation of samples cryopreserved with 7.5 % DMSO
and L-carnitine revealed that significant differences were observed with
the addition of the antioxidant at concentrations of 10-50 mM.

Thus, cryopreservation of cord blood-derived hematopoietic progeni-
tor cells under the protection of different concentrations of DMSO without
the use of antioxidants causes a decrease in cell yield, especially when
the optimal concentration of cryoprotectant is reduced. Oxidative stress,
caused by the accumulation of reactive oxygen species, plays a key role in
post-thaw damage. Numerous studies have shown that cryopreservation
leads to an increase in the level of superoxide anion, hydrogen peroxide
and other active molecules, which triggers the apoptotic cascade [10, 23,
24].

In addition, it is known that during cryopreservation, cells receive
certain damage or signals that make them “prone” to the development
of apoptotic processes, but do not initiate their development at this
point [17], i.e., delayed cell death after thawing may be associated with
metabolic imbalance, energy depletion, caspase activation, and oxida-
tive stress. As noted by Scott et al., Bissoyi et al. post-cryopreservation
apoptosis is significant for many cell types and is most intense during
the first 24 hours after thawing [25, 26]. This phenomenon, known as
Cryopreservation-induced, delayed-onset cell death (CIDOCD) [27], was
also recorded in our study: a decrease in cell viability was observed not
only immediately after thawing, but also, especially, after an hour-long
transfusion simulation in vitro.

All this confirms the importance of using substances with antioxidant
properties to reduce ROS levels and improve cryopreservation results. In
particular, Kadekar et al., Motta et al. showed that a medium enriched with
antioxidants significantly reduces oxidative stress during cryopreservation
of cord blood cells, resulting in an increase in the number of viable cells
after thawing [8, 28].

The results of our study confirm the effectiveness of using an anti-
oxidant such as L-carnitine to improve the preservation and viability of
hematopoietic progenitor cells of cord blood after cryopreservation. Li-
terature data indicate the use of different concentrations of this antioxi-
dant, in particular, in in vitro experiments 10-80 mM of L-carnitine [29, 30]
is used, in the study of Manee-In et al. 25 mM L-carnitine is added to
the cryopreservation medium [31]. In our experiments, it was shown that
the addition of L-carnitine at concentrations of 15-20 mM significantly
increased cell survival, especially when using 7.5 % DMSO.

Therefore, the optimal combination of cryoprotectant and antioxidant
contributes to a significant increase in cell viability after cryopreservation
and in vitro transfusion simulation, which confirms the effectiveness of
L-carnitine as a component of the cryoprotective medium.

The study of the effect of L-carnitine on the preservation of viable cord blood hematopoietic progenitor cells after cryopreservation with dif-
ferent concentrations of DMSO and subsequent in vitro transfusion simulation showed that the addition of this antioxidant to the cryopreserva-
tion medium contributes to increased cell preservation and viability. The results confirm the promising use of antioxidants in cryopreservation
technologies to minimize cell damage caused by cryopreservation factors and ensure long-term survival of hematopoietic progenitor cells,
which will certainly contribute to increasing the clinical effectiveness of cord blood cell preparations.
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L-KapHITUH AK aHTUOKCUJAHT /I MiBUIECHHA
e(eKTMBHOCTi KPiOKOHCepBYBaHHS reMONOeTMYHNUX
K/IITHH-TIONePENHNKIB NIYIIOBUHHOI KPOBI

3y6osa O., 3y6os II.

Incmumym npobnem kpio6ionoeii i kpiomeouyunu HauionanvHoi akademii nayx Ykpainu, Xapkis, Yipaina

KpiokoHcepByBaHHs reMonoeTndHnX KaiTuH-MonepeaHnKis myrnoBUHHOI KPOBI € BUDILLATIbHUM €TaroM nepes ix nofanbluor TPaHcnnaHTa-
uiero, 1jo 3abe3neyye JOBroCTPOKOBY AOCTYHICTb XUTTE3AATHUX KIITUH 4715 TEPANeBTUYHOr0 3actocyBaHHs. OfHAK OKNC/IOBAIbHWUI CTPEC
1if3 Yac npoLecy 3amopoXyBaHHi i PO3MOPOXYBAHHS MOXE MOCTABUTY Mif 3arpo3y BUKUBAHHS Ta (DYHKUIOHYBAHHS KIITUH, 1O MIJKPECITHE
HEOOX(AHICTb BAOCKOHANIEHHS MPOTOKO/IB KDIOKOHCEPBYBAHHS.

~

META. [JocnigkeHHs cripaMoBaHe Ha OLIHKY eqheKTUBHOCTI 40LABaHHS aHTNOKCUAAHTY L-KapHIiTUHY [0 KpionpoTEKTOPHUX PO3YUHIB HA OCHOBI
JMCO 3 meToto nigBNLLEHHS 36E6PEXEHOCTI Ta XUTTE3[ATHOCTI OTPUMAHUX 3 MYMOBUHHOI KDOBI TIIOANHY reMOnoeTUIHUX KITITUH-M0MNEPESHNKIB
TiC/I KDIOKOHCEPBYBAHHS Ta MOLEIIOBAHHSA TPaHCQy3Ii in Vitro.

MATEPIAJIN TA METOAN. Otpumari 3 nynoBuHHOI KpOBI SAPOBMICHI KIITUHU, BKTOYHO 3 CD459mCD34+ HPC, 36upanu nicns HopManbHuX
nosorig (n = 5). KpiokoHcepByBaHHsA npoBognn 3 BukopuctaHHam JMCO y koHueHTpayisx 2,5 %, 5 % 1a 7,5 % 3 J0AaBAHHAM L-KapHiTUHY
B JlianasoHi KoHueHTpayii 1-50 mM. XKuTTe3gatHicTb KiTUH OUIHIOBAMN, K Bigpasy micsis PO3MOPOXYBAHHSA, TaK | Mic/f MOAETOBAHHSA
TpaHcgysii in vitro (iHKkybavis B po3auHi Xenkc npw 37 °C npotarom 1 roguum) 3a J0MoMoror gapbyBaHHs 7-amiHoakTuHomiyunHom (7-AAD)
METOAOM MPOTOYHOI LIUTOMETPII.

PE3YJIbTATU. [opaaHHs L-KapHiTUHY [O CEpeROBULA KPIOKOHCEPBYBAHHS CAPUSIIO MiABULLEHHIO BUXOAY XuTTe3gatHux CD34*-KniTuH,
0C06711BO NPy KoHLeHTpauyisx 15-20 MM, K Bigpady nicsisi po3mMopoXyBaHHs, Tak i nicsisi roAUHHOI IHKybauii 3a gpizionoriyHoi Temneparypu. Li
De3ynbTaTy CBIgYaTh npo 3axXnCHy Jito L-KapHiTuHy npoTu MoLUKOAXEHHb, CIIPUYUHEHUX OKCULATUBHUM CTPECOM Mif] H4ac KPIOKOHCEPBYBAHHS.

BUCHOBKW. OtpumaHi pesynstatn CBifg4aTh npo Te, L0 L-KapHITUH MigBULLYE eQEKTUBHICTb KPIOKOHCEPBYBAHHS reMOMNOeTUYHUX KIITHH-
10MEPEAHNKIB MYNOBUHHOI KPOBI JIOANHN, CIPUSIOYN 30iMIbLLIEHHIO IXHbOI 30EPEXEHOCTI Ta XUTTE3[ATHOCTI. BU3HA4YeHe ONTUMAlIbHE KpIo-
MPOTEKTOPHE CEPESOBULLE MOXE BYTU KOPUCHUM 715 PO3POOKN HOBUX Ta BAOCKOHA/IEHHS ICHYIOYUX NPOTOKO/IB KOHCEPBYBAHHS KIITUHHUX
KOMIOHEHTIB, OTPUMAHUX 3 yNOBUHHOI KDOBI JIIOANHN.

KJIHOY0BI CJ10BA: riynoBnHHa KpOB; reMonoeTnyHi KIiTuHN-nonepeaHnKm,; KpiOKOHCepBYBAaHHS KIITUH, L-KapHiTuH
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