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The issue of treating cerebrovascular disorders is very important due to their wide occurrence in the
human population, especially in the elderly. The resulting ischemia of brain tissues leads to mortality,
violent behaviour, biochemical and morphological changes in the brain. Correlation analysis allows evalu-
ating the statistical relationship between two random variables or two-dimensional data. In recent years,
the neuroprotective properties of mesenchymal stromal cells (MSCs) have been actively studied. Stem cell
transplantation for ischemic stroke is one of the ways of the modern regenerative strategy in the treat-
ment of this pathology.

Aim. The study was to analyse the correlations between biochemical indicators determined in the
somatosensory cortex and hippocampus, morphological manifestations of neuroapoptosis, and
parameters of CNS functioning in acute cerebral ischemia in rats after MSCs transplantation.

Methods. A 20-minute bilateral cerebral ischemia-reperfusion in rats. Experimental animals were
intravenously injected with mesenchymal stromal cells from human umbilical cord Wharton jelly (hWJ-
MSCs) or adult adipose-derived stem cells (hAD-MSCs). Rats were evaluated for mortality dynamics,
neurological deficits, and biochemical parameters 7 and 14 days after surgery.

Results. Mortality after transplantation of hWJ-MSCs was 10% versus 65% in the control group
and 32% in the group of rats that received hAD-MSCs. On day 7, the mean McGraw scores were 7.1 =
0.19/ 8.9 = 0.23 /11.8 = 0.48 points in rats injected with hWJ-MSCs/ hAD-MSCs/saline; on day 14,
these were 4.9 = 0.15/ 5.7 = 0.23/ 9.1 = 0.30 points, respectively. Transplantation of mesenchymal
stromal cells eliminated energy deficiency in ischemic rat brain tissue, reduced metabolic acidosis and
oxidative damage to neurons, and had a positive effect on nitric oxide metabolism, but hAD-MSCs were
less effective.

Conclusions. Transplantation of hWJ-MSCs had a better therapeutic effect than transplantation of
hAD-MSCs.

Key words: somatosensory cortex, ischemia-reperfusion, mesenchymal stromal cells, Wharton
jelly, adipose stem cells, biochemical parameters.
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Ischemic stroke is one of the dangerous
vascular diseases with a high level of disability
and mortality among people having acute
cerebrovascular accidents [1]. Within the
framework of the regenerative strategy,
a new impetus has been given to stem cell
transplantation in ischemic stroke. It is
posible to use embryonic and fetal stem cells
(SCs), cells of Wharton’s jelly (substantia
gelatinea funiculi umbilicalis) and umbilical
cord (UC) blood, as well as SCs from an adult
organism for cell therapy [2]. Encouraging
results regarding endogenous mechanisms
of neuroregeneration in response to
ischemic damage of brain structures have
been demonstrated by cell therapy using
mesenchymal stromal cells (MSCs) [3]. MSCs
are pluripotent cells obtained from adult
tissues, which makes them ethically preferable
for both preclinical and clinical research [4].
Mechanisms underlying favourable outcomes
in stromal cell transplantation include
“bystander” effects, paracrine mechanisms, or
restorative effects mediated by extracellular
vesicles [5]. Among all MSC types, MSCs
derived from umbilical cord (frequently called
Wharton’s jelly mesenchymal stem cells —
WJ-MSCs) are of interest. MSCs derived
from bone marrow or adipose tissue, unlike
perinatal organs MSCs, have some limits, such
as an invasive procedure to get them, a higher
risk of transmitting infectious diseases, the
donor’s age, and the limited proliferative
potential [6].

In contrast to the available published
results of experimental studies, our work will
analyse and compare the therapeutic effects of
MSCs transplantation (isolated from human
umbilical cord Wharton jelly, i.e., hWJ-MSCs
and adult adipose-derived SCs (hAD-MSCs))
in conditions of cerebral ischemia-reperfusion
with the aim to identify the most active culture
with cerebroprotective effect.

Materials and Methods

The research was done on 99 Wistar
male rats weighing 160-190 g. Eighty-five
animals underwent transient bilateral cerebral
ischemia-reperfusion (IR) by ligation of the
internal carotid arteries (ICA) for 20 min with
subsequent blood supply restoration. Fourteen
animals (the group of sham-operated rats)
were subjected to the following interventions
(anaesthesia, skin incision, wvascular
dissection) except for ICA ligation. The
Bioethics Committee in the National Pirogov
Memorial Medical University (protocol No. 2,

dated 01.31.2024) approved all animals taken
for the research. Surgical interventions,
traumatic manipulations were performed
under propofol anaesthesia (“Propofol-novo”,
Novopharm-Biosyntez production, Ukraine,
60 mg/kg intraperitoneally). After modelling
the pathology, 20 animals were injected with
hWdJ-MSCs (1 million cells/animal suspended
in 0.2 ml of saline) into the femoral vein.
Another group of experimental rats (n = 25)
was transplanted with hAD-MSCs (1 million
cells/animal suspended in 0,2 ml of saline)
intravenously. Animals of the control group
(n = 40) were intravenously injected with
0.2 ml of saline. The method for obtaining
MSCs to transplant them into rats is described
in our previous publications [8].

For biochemical studies, the brain was
removed from rats (by decapitation), washed
with a cold 1.15% KCI solution. The tissue of
the somatosensory region was homogenized in
amedium of 1.15% KCl (ratio 1:3) at 3000 rpm
(Teflon-glass). Succinate dehydrogenase
(SDH) content was determined by the rate of
potassium hexacyanoferrate (III) reduction
in order to assess the parameters of energy
and carbohydrate metabolism in the tissue of
the somatosensory region of a rat brain. For
the same purpose, the content of glucose (by
glucose oxidase method using standard kits
from Filisit-Diagnostics, Ukraine), lactate,
and pyruvate (by colorimetric method) was
determined [9].

Oxidative stress was assessed by
determining the content of malondialdehyde
(MDA), which is its final product (by reaction
with thiobarbituric acid) [10]. In addition, the
activity of superoxide dismutase (SOD) was
measured (by the percentage of inhibition in
quercetin oxidation) [11] to analyse the state of
antioxidant protection and total NO synthase
activity (by the amount of formed nitrite anion
(NO,") after incubation of the postnuclear
supernatant in NADPH Sigma medium, USA
(1 ml of which contains 50 mM KH,PO,-NaOH
buffer (pH 7.0), 1 mM MgCl,, 2 mM CaCl,,
1 mM NADPH, 2.2 mM L-arginine) for 60 min
[12].

We determined the dynamics of mortality,
neurological deficit (according to the
C.P. McGraw stroke-index scale), biochemical
indicators such as glucose, lactate, succinate
dehydrogenase (SDH), malondialdehyde
(MDA), superoxide dismutase (SOD), total NO
synthase (NOS) activity in the somatosensory
cortex of rats with cerebral IR in the subacute
period of ischemia (day 7) and the recovery
period (day 14 after pathology modelling).
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Statistical processing of the results was carried
out using the computer program Statistica 7.0
(StatSoft Inc., USA) using non-parametric
(Mann-Whitney U-test) statistical methods.

Results

In the group of sham-operated rats, in
which ICA preparation was performed under
propofol anaesthesia. Ligatures were applied
without further arterial ligation, no case
of mortality was recorded during the entire
observation period (96 hours) (Fig. 1). An
injection of 0.9% NaCl solution into the
femoral vein of the rats from the control
group (in 20 minutes after bilateral ICA
ligation followed by subsequent reperfusion)
was accompanied with a progressive increase
in the animal mortality rate. Most animals
(45%) died 12 hours after cerebral ischemia
modelling, which can be considered a critical
period in the development of this pathology. In
24 hours, mortality in this group reached 65%
and didn’t change further during the entire
observation period (see Fig. 1).

Experimental therapy of acute cerebral
ischemia using intravenous hWJ-MSC
transplantation in rats contributed to a
reduction in mortality, when mortality was
recorded at 10% level, in contrast to the
control group having 65% level (P < 0.05)
(Fig. 1). Intravenous transplantation of

80

hAD-MSCs to rats with cerebral IR also
contributed to their survival, in which the
mortality rate was at the 32% level and
was significantly lower than in the control
group of rats (P < 0.05) (Fig. 1). Therefore,
intravenous transplantation of hWJ-MSCs
significantly improved the survival of
experimental animals after IR brain damage
compared to intravenous transplantation of
hAD-MSCs.

An integral indicator that allows us to
assess the magnitude of the protective effect
on the ischemic brain for a cerebroprotector,
along with a decrease in the mortality rate,
is the positive dynamics of changes in the
neurological status of experimental animals.
Thus, intravenous transplantation of hWd-
MSCs and hAD-MSCs led to a significant
regression in neurological deficit. On the day
7 after IR, the average score on the McGraw
Stroke-index scale was 7.1 = 0.19 points in
the rats administered with hWJ-MSCs and
8.9 = 0.23 points in the rats having hAD-
MSCs treatment versus 11.8 = 0.48 points in
the control group. On the day 14: 4.9 = 0.15
points and 5.7 = 0.23 points versus 9.1 *=
0.30 points respectively (P <0.05).

Transplantation of hWJ-MSC tended
to have a better modulating effect on the
neurological deficit dynamics in rats with IR
brain damage than hAD-MSCs transplantation
(Fig. 2).
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Fig. 1. Rat mortality rates in the studied groups (%)
* — P < 0.05 relative to the corresponding group of sham-operated animals;

# — P < 0.05 relative to the control group of animals.
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Taking into account the powerful
cerebroprotective properties in MSCs, it
is advisable to investigate the possible
biochemical mechanisms in their influence on
glucose metabolism, indicators of oxidative
and nitrosative stress. The cerebroprotective
effect of the studied MSCs is closely related to
their sham-operated brain metabolism [13-15].

During our study (on days 7 and 14 after IR
brain injury), a significant increase in glucose
levels was observed in the somatosensory cortex
of rats compared to sham-operated animals
(Fig. 3), which averaged 3.2 = 0.10 umol/g
of dry tissue and 2.9 = 0.07 pmol/g of dry
tissue, versus 2.1 = 0.10 pumol/g of dry tissue
and 2.2 = 0.08 pymol/g of dry tissue (P < 0.05).
hWJ-MSCs transplantation had a modeling
effect on the increase in glucose levels in
the somatosensory cortex of rats having IR
lesion, which was manifested by a significant
decrease in glucose content compared to
the control group and was found to be on
average 2.6 = 0.07 pymol/g of dry tissue and
2.4 £ 0.05 pymol/g of dry tissue (P < 0.05).
Simultaneously, intravenous transplantation
of hAD-MSCs showed a tendency to normalize
glucose levels in the somatosensory cortex in
rats with IR (Fig. 3).

At the phase of energy shifts, it
compensatory activates the anaerobic
pathway in glucose metabolism. It improves
the formation of lactate and hydrogen ions.
causing metabolic acidosis development
(Fig. 3). Thus, on days 7 and 14 after cerebral
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IR, a significant increase in lactate levels was
observed in the somatosensory cortex of rats.
Its level averaged 6.5 = 0.14 pmol/g of dry
tissue and 5.9 = 0.13 pumol/g of dry tissue,
respectively, compared to sham-operated
animals — 1.6 = 0.03 pymol/g of dry tissue and
1.5 = 0.05 pmol/g of dry tissue (P < 0.05).

We found that hWJ-MSCs in conditions
of brain IR significantly reduced metabolic
acidosis development in the somatosensory
cortex during the studied periods — the
lactate level was 4.6 = 0.08 pmol/g of dry
tissue and 3.6 = 0.12 pmol/g of dry tissue
on days 7 and 14, respectively (P <0.05).
HAD-MSCs transplantation had no positive
effect on lactate levels in the somatosensory
cortex of rats with IR; hence, the average
lactate concentration was 6.2 = 0.11 umol/g
of dry tissue on day 7 after IR and
5.6 = 0.14 nmol/g of dry tissue on day 14.

The leading cause of brain damage due to
stroke is energy deficiency caused by changes
in mitochondrial metabolism. Therefore,
the next stage of our study was to assess
the effect of MSC therapy on mitochondrial
dysfunction through the investigation of
a key enzyme of the Krebs cycle — SDH
activity (Fig. 4). Thus, after cerebral IR
in rats a sharp decrease in SDH activity
was observed in the somatosensory cortex,
both on day 7 (SDH activity was on average
3.1 = 0.17 pymol/min - mg protein) and day
14 (4.0 = 0.22 pmol/min -+ mg protein) in
comparison with the sham-operated animals

Sham-opereted

Ischaemia-

- reperfusion (IR)

B [P+ hWJ-MSCs

IP+hADMSCs

on the day 14

Fig. 2. Dynamics of neurological deficit in rats of the observed groups in keeping
with the McGraw Stroke-index scale
* — P < 0.05 relative to the corresponding group of sham-operated animals;

# — P < 0.05 relative to the control group of animals.
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in which SDH activity was on average 8.2 =
0.21 pmol/min - mg protein and 8.4 = 0.17
nmol/min - mg protein, respectively, (P <0.05)
(see Fig. 4). A positive effect of hWJ-MSCs
transplantation on SDH activity was noted
in the studied periods, which significantly
increased the level of SDH activity in
comparison with the control animals (on
average to 6.1 = 0.36 pymol/min - mg protein
and 7.7 = 0.14 pmol/min-mg protein (P
<0.05). Also, therapy with hWJ-MSCs
transplantation was significantly better than
hAD-MSCs transplantation, in which SDH
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activity averaged 3.5 = 0.25 pmol/min - mg
protein on day 7 and 4.3 = 0.24 pmol/min - mg
protein on day 14 (P < 0.05) (Fig. 4).

The implementation of oxidative stress
processes occurred against the background
of a significant lowering in the antioxidant
enzymes activity, such as SOD (Fig. 5), and
intensification of free radical oxidation,
which induces lipid peroxidation processes.
Thus, SOD activity in the somatosensory
cortex of rats after IR during the subacute
and recovery periods decreased in comparison
to the indicators of the sham-operated

® Sham-opereted

Ischaemia-reperfusion

Glucose pmol/g dry - Glucose pmolig dry  Lactate pmol/g dry  Lactate pmol/g dry
tissue on the day 7 tissue on the day |4 tissue onthe day 7  tissue on the day 14

Fig. 3. Glucose and lactate levels in the somatosensory cortex of the observed rat groups on days 7 and 14
after IR
— P < 0.05 relative to the corresponding group of sham-operated animals;

# — P < 0.05 relative to the control group of animals.
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Fig. 4. SDH activity in the somatosensory cortex of the observed rat groups on days 7 and 14 after IR
— P < 0.05 relative to the corresponding group of sham-operated animals;

# — P < 0.05 relative to the control group of animals.
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animals and averaged 1.3 = 0.26 standard
units/mg protein on day 7 and 1.7+ 0.15
standard units/mg protein on day 14, versus
2.7 = 0.17 standard units/mg protein and
2.8 = 0.10 standard units/mg protein
respectively (P <0.05) (Fig. 5). Cure with hWJ-
MSCs transplantation had an assertive effect
on the antioxidant enzymes — SOD activity
significantly exceeded the corresponding
indicators in animals of the control group
and amounted to an average of 2.2 = 0.16
standard units/mg protein on the day 7 and
2.3 = 0.16 standard units/mg protein on the
day 14 (P <0.05). Additionally, hWJ-MSCs
transplantation was credibly preferable than
hAD-MSCs transplantation, after which SOD
activity in the somatosensory cortex was on
average 1.2 = 0.20 standard units/mg protein
(day 7) and 1.6 = 0.08 standard units/mg
protein (day 14) (P <0.05) (Fig. 5).

Therapeutic intravenous transplantation
of MSCs to rats with cerebral IR reduced lipid
peroxidation processes in the somatosensory
cortex. Thus, MDA (Fig. 6) levels in rats
having IR followed by intravenous hWdJ-
MSCs transplantation were on average 17.2
+ 1.02 pmol/g of dry tissue on the day 7
and 10.5 = 0.58 umol/g of dry tissue on the
day 14, that was significantly lower than in
the animals with IR receiving 0.9% NaCl
solution intravenously — 31.1 + 0.87 umol/g
of dry tissue and 24.9 = 0.65 pmol/g of dry
tissue respectively (p<0.05). Transplantation
of hAD-MSCs was worse than hWJ-MSCs
regarding lipid peroxidation reduction in the
somatosensory cortex of rats with cerebral IR
(Fig. 6).
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One of the foremost mechanisms
in the protective action of a modern
cerebroprotective agent is its corrective
effect on nitric oxide metabolism, in
particular on the development of nitrosative
stress in brain tissues. In the course of
our studies it was found that IR in rats
leads to growing in the total NOS (Fig. 7)
activity in the somatosensory cortex on
days 7 and 14 after IR which averages
223.6 = 9.18 pmol/min-mg protein and
208.6 = 8.70 pmol/min - mg protein, when
in sham-operated animals the total NOS
activity averaged 122.6 = 4.66 pmol/
min - mg protein and 121.3 = 3.90 pmol/
min - mg protein respectively, which may
indicate hyperproduction of nitric oxide
(P <0.05) (Fig. 7). Treatment of rats using
hWJ-MSCs in the subacute and recovery
periods of cerebral ischemia had a positive
modulating effect on the nitric oxide
cycle and was superior to treatment with
hAD-MSCs. Thus, during the indicated
experimental days (7th and 14th), total NOS
activity in the somatosensory cortex of rats
transplanted with hWJ-MSCs decreased
relative to the control group. It averaged
149.6 = 5.11 pmol/min-mg protein
and 145.0 = 3.21 pmol/min-mg protein
(P <0.05) (Fig. 7). hWJ-MSCs were better
than hAD-MSCs at restoring normal
functioning of the nitric oxide system
in acute cerebral ischemia in rats (both
in the subacute and recovery periods of
stroke), which may be one of the foremost
mechanisms of its cerebroprotective action
in post-reperfusion brain damage.
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Fig. 5. SOD activity in the somatosensory cortex of the observed rat groups on days 7 and 14 after IR
* — P < 0.05 relative to the corresponding group of sham-operated animals;

# — P < 0.05 relative to the control group of animals.
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Discussion

The pronounced cerebroprotective activity
of hWJ-MSCs was demonstrated during their
therapeutic application in conditions of IR
modelling in rats. Thus, in the capability to
reduce the mortality rate in the critical period
of the research, hWJ-MSCs were superior to
hAD-MSCs of rats with IR. An integrative
indicator that allows for assessing the quality
of the protective effect in cerebral ischemia
is, along with a decline in mortality, the rapid
disappearance of neurological deficit.

K.J. Wu et al. showed that intracerebral
transplantation of hWJ-MSCs significantly
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reduced neurological deficit manifestations
in rats on days 3 and 5 baft middle cerebral
artery occlusion [16]. In another study made by
H. Cao et al., it was found that intracerebral
transplantation of human umbilical cord MSCs
24 hours after middle cerebral artery occlusion
at a dose of 1x10° cells/animal credibly reduced
the indexes of neurological deficit in rats [17].

This is consistent with the outcomes of
our study in rats with acute cerebral IR,
which, along with significant mortality,
developed severe neurological deficits within
the first 2 days. Experimental cell therapy
in rats with the IR model contributed not
only to a reduction in mortality, but also in
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Fig. 6. MDA levels in the somatosensory cortex of the observed rat groups on days 7 and 14 after IR
— P < 0.05 relative to the corresponding group of sham-operated animals;

# — P < 0.05 relative to the control group of animals.

250,00 *

200,00

MO synithase

150,00
100,00
50,00
0,00

MO synthase

# Sham-opereted
Ischaemia-
reperfusion (IR)

m [R+hWI-MSCs

# [R+hADMSCs

pmaol/min®mg protein on - pmol/min*mg protein on

the day 7

the day 14

Fig. 7. NOS activity in the somatosensory cortex of the observed rat groups on days 7 and 14 after IR
— P < 0.05 relative to the corresponding group of sham-operated animals;

# — P < 0.05 relative to the control group of animals.
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the manifestations of neurological disorders.
HWJ-MSCs exerted the best modelling effect
on neurological deficit.

Variations in paracrine factors of different
MSC populations contribute to varying levels of
regenerative activity. hWJ-MSCs or hAD-MSCs
have different effects on CNS cell populations;
thus, hWJ-MSCs have a better influence on the
metabolic viability of somatosensory cortex
neurons in rats. Therefore, during our study,
an increment in the levels of glucose, lactate,
MDA, total NOS activity, and a decrease in
the activity of SDH and SOD were found in
the somatosensory cortex of rats on days 7
and 14 after brain IR. A burst of free radicals
and reactive oxygen species accompanies
reperfusion. Free radicals’ appearance next to
blood vessels is one of the agents in reperfusion-
induced damage by increasing blood-brain
barrier permeability [18, 19]. At the same
time, the liver, as the central metabolic organ,
contributes not only to immunosuppression
after stroke, but also to stress-induced
hyperglycemia [20]. Systemic hyperglycemia
associated with infarction may promote glucose
entry into ischemic brain tissue due to injury to
the blood-brain barrier [21].

It is known from literature that lipid
peroxidation processes occur mainly in the
membrane structures of neurons, which,
with a sharp decrease in the function of the
antioxidant defence system and appearance
of uncompensated acidosis, inevitably
leads to disruption of cytoarchitectonics,
interneuronal connections, and death of a
neuron as a structural unit of the CNS [22].
Therefore, intensive therapy of IR damage by
hWJ-MSCs transplantation exhibited the most
potent antioxidant effect, as evidenced by the
ability to eliminate imbalance in the enzyme
pro- and antioxidant systems and by slowing
down of lipoperoxidation processes.

Conclusions

Twenty minutes of transient cerebral
ischemia-reperfusion in rats, induced by
ligation of the internal carotid arteries,
was accompanied by substantive metabolic
disorders in the somatosensory cortex in the
mode of energy imbalance and appearance
of lactic acidosis, nitrosative and oxidative
stress, leading to severe neurological deficits
and death of the experimental animals.

The complex mechanism of hWJ-
MSCs’ cerebroprotective action in acute
cerebrovascular accident is associated with

abolition of energy deficiency, metabolic
acidosis, oxidative damage to neurons,
affirmative effect on nitric oxide metabolism,
which had a normalizing impact on the
neurological status and increased survival of
rats.

Intravenous transplantation of hWJ-MSCs
to rats with cerebral ischemia-reperfusion
contributed to better stabilization of
neurological changes than hAD-MSCs, as well
as increased survival of experimental animals,
restored disturbed energy processes, and had a
modulating effect on nitrosative and oxidative
stress in the somatosensory cortex.

Prospects for further research

Results of the study substantiate the
feasibility of creating a new medication for the
therapy of ischemic stroke. The data obtained
can be used to seek new ways to treat ischemic-
reperfusion injury of the brain.
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ITuranHA TiKyBaHHA I1epPe0POBACKYJISPHUX HOPYIIEHD € Y Ke BasKJIMBUM Uepes IX IITUPOKY IO PEHICTh
y JIOACBKiNl MmomynasAIiii, ocobJuBO y Jiogell mOXujaoro BiKy. Imiemis TKaHUH MO3KY IPU3BOAUTH M0
CMEPTHOCTI, arpeCUBHOI TOBEiHKY, OioXiMiuHMX Ta MOPGOJIOTiYHNX 3MiH ¥ Mo3Ky. Kopenaiiituuii anaris
IO3BOJISE OIIHUTU CTATHCTUYHUN 3B 30K Mi)K JBOMAa BUNANKOBUMM BeJIWYMHAMU ab0 IBOBUMIPHUMU
ITaHUMHU. 3a OCTaHHI POKM HAOYJI0 0COOJIMBOI0 3HAUEHHS JOCIIIKeHHY HeHPOIPOTEKTOPHUX BJIACTUBOCTEI
MeseHximManbHUX cTpoMasbHUX KJIiTuH (MCK). TpancnianTaiiia cToBOypOBUX KJIITUH MPU ilIeMiuHOMY
iHCYJIBTI € OMHUM i3 IIJISXiB cyuacHOI pereHepaTuBHOI cTpaTerii B likyBaHHI 11iel maToJorii.

Mema. IlpoamanisyBaTu KopendAllilo MixK OioxiMiuHMMHM NHOKasHUKaAMMU, BU3HAUYEHUMU B
CcOMaTOCEHCOPHiN# Kopi Ta rimoxkamii, Mop@oJOoTiuHUMU IIpogBaMU HelpoamomnTo3y Ta mapaMeTpaMu
dyurmionyBanua [THC npu roctpiii immemii rosioBHOro Mo3Ky y nrypis micaa rpauncmiarTanii MCK.

Memoodu. 20-xBuIMHHA JBOCTOPOHHA IlepebpasbHa inmemia-penepdysisa y mypis. EkcnepuMeHTaILHUM
TBapWHAM BHYTPiIIHLOBEHHO BBOAMJIN Me3eHXiMaJbHiI cTpoMaJbHi KJaiTuHu 3 BapToHoBUX apariis
nynoBuau goguan (hWJ-MSCs) a6o meseHxiMaabHiI CTOBOYPOBi KJIITHHN »KHPOBOI TKAHMHU JOPOCIUX
awoneit (hAD-MSCs). Ctau mypiB olliHioBaJu 3a JTMHAMiKOIO CMEPTHOCTi, HEBPOJIOTiUHUM Ae(iluToM Ta
GioxiMiuHMMU MOKasHUKaMu uepes 7 Ta 14 nuiB micaa omeparrii.

Pesyavmamu. CmepTHicTs micasa TpancmiaanTainii hWdJ-MSCs cranoBuia 10% npotu 65% y KOHTpOIBHIH
rpyui ta 32% y rpyni mypiB, aki orpumysanu hAD-MSCs. Ha 7-it nenb sHaueHHA 3a IIKagoo McGraw
cramosuau 7,1 = 0,19/8,9 = 0,23/11,8 + 0,48 Gaxis y mypis, asxum eBoguau hWJ-MSCs/hAD-MSCs/
(isiomoriunuii posunn; Ha 14-ii neHs i mokasHuku 6yau 4,9 = 0,15/ 5,7+ 0,23/ 9,1 = 0,30 6aiis, BigmosigwHo.
TpancmianTamia MeseHXiMaJIbHUX CTPOMAJNLHUX KJITHH YCYyHYJa eHepreTuyHui gedinuT B inmemiszoBaHii
TKaHUHI MO3KY ITyPiB, 3MeHIIINIa MeTab0IiuHUIT allu103 Ta OKCUIaTUBHE MOIITKOJKeHHA HePOHiB, a TAKOK
MO3UTUBHO BILIMHYJIA Ha MeTaboJidM okcuy asory, aine hAD-MSC 6yau meHIln eheKTUBHUMU.

Bucnosxu. Tpaucmnanramnia hWJ-MSC mana kpaiuii TepaneBTUYHnE eeKT, HisK TPaHCIJIAHTAILA
hAD-MSC.

Knwmouwosi cnosa: comatoceHCOpPHAa Kopa, immemis-penepdysis, Me3eHXiMaJbHi CTpOMaJbHI KJIITWHU,
BapTOHIBCHKE JKeJie, JKUPOBi cCTOBOYPOBi KaiTuHM, 6ioxiMmiuHi mapameTpu.
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