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J1. Mauanbsik, Bea. Hay4. COTpyA.
HauumoHanbHbIM NpupoaHbIn napk "BepxoBuHckun”, BepxHui ficeHeBo, YkpanHa

AHAIN3 ®NOPbI COCYAUCTLIX PACTEHUNA _
HALMOHAIIbHOIO NMPUPOOHOIO NAPKA "BEPXOBUHCKUN™

lMpoaHanusupoeaHo cucmemamuyeckyto cmpykmypy ¢nopbi HayuoHanbHo20 npupodHo2o napka "BepxoeuHckull" ¢ nocnedyroujum ocy-
wecmesieHUeM KpumuKo-makCOHOMUYeCcKo20, 6UOMOPEho102UYECKO20 U 2e02paghudecKko20 aHau308, MpPoaHaau3upo8aHa co3osio2udeckasl YeH-
Hocmb ¢hriopbl. YcmaHoesieHo, Ymo e cocmase ¢hriopbl umeroujuecsi 675 eudoe ebicwux cocyoucmbix pacmeHuli, omHocsiwuxcsi Kk 5 omdenam.
HomuHupyrom Magnoliophyta — 93,6%, coomHoweHue Magnoliopsida k Liliopsida cocmaensiem 1: 3,2, ymo xapakmepHo Onsi ¢priopbl CpedHeli
Eeponbi. 3mo ceudemenbcmeyem o npumepHo oduHakoeom eospacme ¢psiop HIMB, YkpauHckux Kapnam u CpedHeli Eeponbl. Umak, Hamu npo-
eedeH cucmemamu4veckull aHanu3, komopbil nodmeepdus, ymo ¢pnopa HIMB siensemcs munu4yHoli cpedHeespornelickol ¢ 8bipaxeHHbIMU 6ope-
anbHbIMU Yepmamu. Mo aHanu3y 2eozpaghuyeckoli cmpykmypbl ycmaHoeseHa npuHadnexHocms ¢propbl HIIM "BepxoeuHckuli” do cpedHeeepo-
nelickoeo muna ¢ npeo6nadaHuem 3/71eMeHMO8 MOHMaHHUX, OKeaHU4YeCKUX, memrnepaHmHbIX U cyébmemnepaHmHbix ¢hsiop. Bmecme ¢ mem e ee
cocmaee 3Ha4yumesibHoe yyacmue eudoe, xapakmepHbix O eaponelicKo-a3uamcKux 6opeasibHbIX Cy6KOHMUHeHmanbHbIx ¢riop. [fpoeedeHHbIl
aHanu3 akosio2u4eckoli cmpykmypbl priopbl yka3bleaem Ha rnpeobnadaHue 8 ee cocmase Me3oghumos, Me3ompod, u 2enuogpumsi, Ymo ceolicm-
8eHHO Ans ¢hiop CpedHeli Eeponbi. Umak, Hamu npoeedeH cucmemamud4eckull aHaau3, komopsbili nodmeepdxdaem, ymo ¢priopa HII "BepxoeuH-
cKkuli" ceudemenbcmeyem o cpedHee8pornelickoM xapakmepe U ee NpUHadIexXHocmb K MOHmMaHHo-6opeanbHoMy nodmuny. YcmaHoesneHo, 4Ymo e
npedenax meppumopuu napka pacmym 71,4 % eudoe ¢pniopbi YkpauHckux Kapnam, yepaxaembix e 2nobansHom macwmabe, 36,4% — e esponelic-
KoM macwmabe, 47,8% aHdemukos u 54,2% cybeHdemukos YkpauHckux Kaprnam. Cambili 8bICOKUL ypO8eHb CO30/102UYHOU 3HaYUMOCMU s18/15emcsi
ons maccueoe Hemeca-®amusi baHynyu (63 papumemHbix euda), lMpenyku-Xumaxka — (53 euda).

Knroyeenie cnoea: ¢hniopa, cocyoucmesie pacmeHusi, 3H0eMuku, papumemHbie audsbl, HII1 "BepxosuHckuli", Yue4yuHo — puHsiecKue 20pbl.
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ANALYSIS OF FLORA OF WATER PLANTS
OF THE NATIONAL NATURE PARK "VERKHOVINSKIY"

The systematic structure of the flora of the Verkhovyna National Nature Park was analyzed, followed by the implementation of critically-
taxonomic, biomorphological, geographical analyzes, and the sosological value of the flora was analyzed.It has been established that 675 spe-
cies of higher vascular plants belonging to 5 divisions are present in the flora. Dominated by Magnoliophyta — 93.6%, the ratio of Magnoliopsida
to Liliopsida is 1: 3.2, which is characteristic of the flora of Central Europe.This is evidenced by the approximately equal age of the flora of
NSAIDs, the Ukrainian Carpathians and Central Europe.Therefore, we conducted a systematic analysis that confirmed that the flora of the park
is typical Central European with pronounced boreal features. According to the analysis of the geographical structure, the flora of NP
Verkhovynskyi was found to be of the Central European type with the predominance of elements of montane, oceanic, temperant and sub-
temperate flora. At the same time, the composition of species typical for the Euro-Asian boreal subcontinental flora is significant in its compo-
sition. The analysis of the ecological structure of the flora indicates the predominance in its composition of mesophytes, mesotrophs, and
heliophytes, which is characteristic of the flora of Central Europe. Thus, we conducted a systematic analysis, which confirmed that the flora of
Verkhovyna NPP testifies to the Central European character and its belonging to the montane-boreal subtype its found that 71.4 % of the flora spe-
cies of the Ukrainian Carpathians are threatened globally, 36.4% are endangered on the European scale, 47.8% are endemic and 54.2 % are sub-
endemic within the territory of the park. The highest level of sosological significance is characteristic of the Gnetes-Fatia Banului arrays (63 rare
species), Preluki-Hitanka — (53 species).

Key words: flora, vascular plants, endemics, rare species, NPP "Verhovinsky", Chivchino — Grinyavsky mountains.
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CHANGING IN THE NUMBER OF CD117+ STEM CELLS, CYTOGENETIC
AND CYTOKINETIC PARAMETERS UNDER THE USING OF CANDESARTAN,
CANDESARTAN CILEXETIL AND RESVERATROL /N VITRO

Due to the increase in cardiovascular disease, it is urgent to research new effective and safe drugs and their combinations.
Candesartan cilexetil, an angiotensin Il receptor antagonist, is a precursor to the active form of candesartan. However, these anti-
ischemic drugs have a cytotoxic effect, affecting the antioxidant system. Therefore, to prevent the cytotoxic effect is the need to
use antioxidants. To study the effect of candesartan cilexetil, candesartan and resveratrol antioxidant in various doses and com-
binations on CD117+ stem cell mobilization, on the number of apoptotic and micronucleated cells and cell cycle parameters
in vitro. Bone marrow cells isolated from C57BI / 6 mice were selected for experiments. After incubation for 2 days with the
means in different concentrations and combinations, the biological characteristics of the stem cells were determined. Flow cy-
tometry was used to analyze the number of CD117 + stem cells, the ratio of apoptotic cells, cells with micronuclei and cell cycle
parameters when using candesartan cilexetil, candesartan, and resveratrol in vitro. It was found that using candesartan cilexetil
with resveratrol and candesartan with resveratrol promotes the formation of CD117 + stem cells from 1.2 times to almost 2 times
compared with controls and 1.5 and 2.5 compared with cytostatics. Candesartan cilexetil and candesartan were cytotoxic, while
resveratrol reduced the adverse effects of the substances in combination. Combination of candesartan cilexetil with resveratrol;
Candesartan with resveratrol significantly increased CD117+ stem cell count and was not cytotoxic.

Keywords: Candesartan cilexetil, candesartan, resveratrol, CD117+ stem cells, apoptotic cells, micronuclei and cell cycle pa-
rameters.

Introduction. The incidence of cardiovascular diseases endurance during exercise in people suffering from hyper-

has increased several times in many countries all over the
world. So it's necessary to study new methods of treatment
of cardiovascular diseases, investigate new effective and
safe drugs and combinations thereof.

Candesartan cilexetil is an angiotensin Il receptor an-
tagonist. It is a pro-drug, which converted to the active form
candesartan during absorption from the gastrointestinal
tract. It is used as a long-term antihypertensive agent [1].
Candesartan cilexetil increases resistance to stress and

tension [2]. However, it is shown that candesartan has also
a number of side effects, such as dizziness, weakness,
headache. High doses of candesartan cilexetil influence
the formation of separate subpopulations of cells in bone
marrow [3]. Resveratrol, a naturally occurring polyphenol,
shows pleiotropic health beneficial effects, including anti-
oxidant, anti-inflammatory, anti-aging, cardioprotective and
neuroprotective activities [4—6]. It's found that this sub-
stance decreases the synthesis of lipids in liver and eico-
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sanoids in leukocytes in animals, inhibits platelet activa-
tion/aggregation, decreases the activity of protein kinases,
inhibits formation of reactive oxygen species [7].

At present stem cell technologies are widely applied for
treatment of different pathologies and also cardiovascular
diseases. It is shown that mobilized stem cells and endo-
thelial progenitor cells have the capacity to migrate into the
heart muscle and endothelium with the subsequent positive
therapeutic effect [8—10].

In recent study we evaluate the effect of candesartan
cilexetil, candesartan and safer resveratrol in different dos-
ages and combinations on mobilization of CD117+ stem
cells, on the number of apoptotic cells and micronucleated
cells and parameters of cell cycle in vitro.

Materials and methods. Bone marrow cells, isolated
from C57BI/6 mice were sampled for further experiments.
Cells were inoculated into growth medium (90 % of DMEM
medium ("Sigma-Aldrich"), 10 % of fetal bovine serum
("HyClone") with addition of 0.1 % antibiotics (Antibiotic-
antimycotic solution, "Sigma-Aldrich") at the cell density
10%cm? in 6-well plates. This culture was incubated in
COz-incubator (37 °C, 5% CO2) and then candesartan
cilexetil, candesartan and resveratrol (we used frans-
resveratrol) were supplied to the cell culture. The medium
was changed every 3-4 days. Cells were removed by
0.25 % trypsin/EDTA solution and washed in 0.1 % PBS
buffer. We studied the next doses and combinations of

substances: candesartan cilexetil at 1.5 yg/ml dose and
3 yg/ml dose, candesartan at 1.5 pug/ml dose and 3 pg/ml
dose, resveratrol at 1, 5, 10, 30 and 50 pg/ml doses, com-
bination of candesartan cilexetil at 1.5 pyg/ml and resvera-
trol at 1, 5, 10, 30 and 50 ug/ml doses, combination of
candesartan at 1.5 pg/ml and resveratrol at 1, 5, 10, 30
and 50 pg/ml doses. Flow cytometry method was used for
the analysis of the number of CD117+ stem cells. For this
purpose, monoclonal antimouse antibodies CD117 (Beck-
man Coulter, CLLA) were used. The ratio of apoptotic cells
and micrinucleated cells and parameters of cell cycle were
also studied by flow cytometry method.

The results of the study are presented as meant+SEM.
We used Student's t-test to compare 2 samples and one-
way ANOVA for multiple comparisons followed by pair-wise
comparison.

Results and discussion. We investigated the effect of
candesartan cilexetil, candesartan and resveratrol on
changes in the number of CD117+ stem cells. Cell surface
marker CD117 (or c-kit) is a marker of endothelial progenitor
cells, which is a cytokine receptor and KIT gene product.

It was shown that candesartan cilexetil at 1.5 pg/ml
dose didn't stimulate generation of CD117+ stem cells in
vitro as compared to the control. Candesartan cilexetil at
3 pg/ml dose also didn't promoted production of CD117+
stem cells (Table 1). It was demonstrated that candesartan
at 1.5 uyg/ml and 3 pyg/ml doses stimulate the formation of
endothelial progenitor cells as shown in the table 1.

Table 1. The influence of combination of candesartan cilexetil, candesartan
and resveratrol on the number of CD117+ cells in vitro

Samples The content of CD117+ stem cells, %

1. Control 6,38+0,02

2. Cand. cilex. 3 pg/ml 3,29+0,01

3. Cand. cilex. 1.5 pyg/ml 7,64%0,03*
4. Cand. 3 pg/ml 7,64+0,04*
5. Cand. 1,5 pg/ml 6,91%0,02*
6. Resv. 1 yg/ml 6,31+0,03

7. Resv. 5 yg/ml 6,37+0,03

8. Resv. 10 yg/ml 6,40+0,02

9. Resv. 30 pg/ml 8,56+0,02*
10. Resv. 50 pg/ml 9,9340,03*
11. Cand. cilex. 1,5 yg/ml and resv. 1 pg/ml 4,27+0,03*
12. Cand. cilex. 1,5 yg/ml and resv. 5 pg/ml 4,51+0,04*
13. Cand. cilex. 1,5 pyg/ml and resv. 10 pg/ml 6,41+0,03

14. Cand. cilex. 1,5 yg/ml and resv. 30 pg/ml 8,32+0,04*
15. Cand. cilex. 1,5 pg/ml and resv. 50 pyg/ml 9,8840,03*
16. Cand. 1,5 yg/ml and resv. 1 yg/ml 6,97+0,02*
17. Cand. 1,5 pg/ml and resv. 5 pg/ml 7,43%0,03*
18. Cand. 1,5 pg/ml and resv. 10 pg/ml 8,10+0,04*
19. Cand. 1,5 pyg/ml and resv. 30 pg/ml 8,98+0,06*
20. Cand. 1,5 pyg/ml and resv. 50 pyg/ml 11,21+0,04*

* — comparising with the control (p<0.05);Cand. cilex. — candesartan cilexetil;Cand. — candesartan;Resv. — resveratrol.

We found that resveratrol influenced the ratio of endo-
thelial progenitor cells in cell culture. The obtained result
was dose-depended. Resveratrol at 1 ug/ml, 5 ug/ml and
10 pg/ml doses didn't increase the amount of CD117+
stem cells in comparison with the control. Application of
resveratrol at 30 pg/ml and 50 pg/ml doses significantly
increased the number of CD117+ stem cells in vitro. The
largest increment of the number of endothelial progenitor
cells in cell culture was observed in variant with resveratrol
at 50 ug/ml dose (Table 1).

It was demonstrated that combination of candesartan
cilexetil at 1.5 pg/ml dose and resveratrol at 1 pg/ml,
5 pg/ml and 10 pg/ml doses didn't stimulate the formation
of CD117+ stem cells, whereas with resveratrol at 30 ug/ml
and 50 pg/ml doses significantly increased the ratio of en-
dothelial progenitor cells in cell culture as compared to the

control. It was found that combination of candesartan cilex-
etil at 1.5 yg/ml dose and resveratrol at 30 ug/ml and
50 pg/ml doses was effective in the mobilization of CD117+
stem cells (p < 0.05) (Table 1).

Changing of the count of endothelial progenitor cells
under using of candesartan at 1.5 pg/ml with resveratrol
at 1, 5, 10, 30 and 50 pg/ml doses was studied. The
effect was dose-dependent. The obtained data were
also significantly higher than those recorded for individ-
ual compounds (Table 1).

The next step was investigation of the number of apop-
totic cells under using candesartan, candesartan cilexetil
and resveratrol in vitro. It was shown that candesartan
cilexetil at high dose increased the amount of apoptotic
cells in comparison with the control. Candesartan cilexetil
at 1.5 yg/ml dose didn't change the number of apoptotic
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cells as compared to the control (Table 2). Candesartan at
1.5 pg/ml and 3 pug/ml doses significantly increased the
count of studied cells (p<0.05). It was found that the num-

ber of apoptotic cells didn't change under using resveratrol
at1, 5, 10, 30 and 50 ug/ml doses (Table 2).

Table 2. Cytogenetic parameters and parameters of cell kinetics of bone marrow cells of C57BI/6 mice
under using candesartan, candesartan cilexetil and resveratrol in vitro

The number Distribution of cells at the stages The numb.er
Samples of apoptotic of the cell cycle 9f cells w'.th
cells. % micronuclei, %
’ Go/G1, % S, % G,/M, %
1. Control 2,85+0,11 83,41+1,64 13,53+1,66 3,07+0,23 3,01+0,24
2. Cand. cilex. 3 pg/ml 3,42%0,19* 83,78+2,05 12,06+0,95 4,16+1,31 3,1340,25
3. Cand. cilex. 1.5 pg/ml 3,03+0,20 84,33+2,74 11,67+1,74 4,00+1,56 3,04+0,20
4. Cand. 3 pg/ml 6,85%0,41* 83,49+2,54 13,331£2,32 3,19+0,45 6,06+0,34*
5. Cand. 1,5 pg/ml 5,2110,24* 84,37+2,51 11,87+2,36 3,76+0,47 4,9610,12*
6. Resv. 1 ug/ml 2,88+0,13 82,92+3,01 12,74+1,85 4,34+1,25 3,09+0,14
7. Resv. 5 pg/ml 2,90+0,18 83,28+2,79 12,1942,32 4,54+1,12 2,92+0,24
8. Resv. 10 pyg/ml 2,90+0,14 80,76+3,27 14,93+2,47 4,31+0,86 3,11+£017
9. Resv. 30 pg/ml 2,87+0,24 82,79+2,25 13,09+2,08 4,12+0,89 3,09+0,19
10. Resv. 50 pg/ml 2,83+0,22 83,50+2,42 13,59+2,19 2,91+0,37 2,94+0,22
11. Cand. cilex. 1,5 yg/ml and resv. 1 pg/ml 2,93+0,21 81,17+£3,80 15,76+2,92 3,08+1,12 3,1040,17
12. Cand. cilex. 1,5 yg/ml and resv. 5 ug/ml 2,91+0,25 84,51+4,17 12,01£3,74 3,49+0,62 3,01+0,25
13. Cand. cilex. 1,5 yg/ml and resv. 10 pyg/ml 2,92+0,29 83,95+2,83 12,97+2,25 3,08+0,74 3,10+0,18
14. Cand. cilex. 1,5 yg/ml and resv. 30 pyg/ml 2,95+0,29 80,17+5,34 15,8445,11 3,99+0,56 3,09+0,29
15. Cand. cilex. 1,5 yg/ml and resv. 50 pyg/ml 2,91+0,25 79,58+6,22 16,38+5,91 4,04+0,71 3,110,118
16. Cand. 1,5 pg/ml and resv. 1 pyg/ml 5,10%0,21* 81,45+3,10 13,7242,52 4,83+1,46 5,02+0,16*
17. Cand. 1,5 pg/ml and resv. 5 yg/ml 5,05%0,26* 80,30+2,89 15,08+2,00 4,62+1,44 4,85+0,38*
18. Cand. 1,5 pyg/ml and resv. 10 pyg/ml 4,26+0,32* 81,14+2,76 14,16+2,59 4,71+£1,03 4,1710,16*
19. Cand. 1,5 pg/ml and resv. 30 pg/ml 3,37+£0,45 83,22+2,12 14,09+1,51 2,69+0,69 3,66+0,19
20. Cand. 1,5 yg/ml and resv. 50 ug/ml 3,12+0,34 81,35+3,81 14,22+3,11 4,43+0,96 3,52+0,36

* — comparising with the control (p<0.05);Cand. cilex. — candesartan cilexetil;Cand. — candesartan; Resv. — resveratrol.

It was also recorded that candesartan cilexetil didn't in-
fluence the amount of cells with micronuclei, whereas can-
desartan increased the contents of micronucleated cells as
compared to the control result. Resveratrol didn't raise the
number of test cells in vitro (Table 2).

Combination of candesartan cilexetil and resveratrol
didn't change the amount of cells with DNA damage. It was
found that resveratrol in the combination with candesartan
significantly decreased cytotoxic effect of second one.
Resveratrol at 50 ug/ml dose was more effective in the
complex (Table 2).

We also investigated distribution of cells at stages of
cell cycle. It was shown that studied substances didn't
change proliferation of cells, as shown in the Table 2.

Thus, the results obtained by our combined use of anti-
ischemic agents with resveratrol in the primary culture of
MSC indicate an increase in the content of immobilized
CD117 positive cells. Also in recent years, transplanted
MSCs have been intensively used in regenerative
medicine. [12]. The transplantation of mesenchymal stro-
mal cells (MSCs) has emerged as an effective strategy to
protect against tissue and organ injury [13].According to
the ISCT criteria, MSCs must have multipotency to differ-
entiate into somatic cells, including osteocytes, adipose
cells, and chondrocytes. MSCs with multilineage potential
exist prevalently in almost all tissues, and they are promis-
ing cell sources for treating multiple diseases without ethi-
cal issues [14] Also date some authors demonstrated that
various dosages of resveratrol (1, 5, and 10 mg/kg) signifi-
cantly decreased myocardial lesions by increasing myo-
cardial AKT expression and decreasing caspase-3 activity
during carbon monoxide-induced cardiotoxicity in rats in a
dose-dependent manner [15].

Conclusions. It was found that active form candesar-
tan stimulated formation of CD117+ stem cells in vitro,
whereas pro-drug candesartan cilexetil decreased the
number of studied cells, and both substances were cyto-

toxic. It was shown that resveratrol increased the number
of endothelial progenitor cells and was safe for cell cul-
ture. Combination of candesartan cilexetil and resveratrol
didn't change the number of apoptotic cells and cells with
micronuclei. Application of resveratrol with candesartan
reduced cytotoxic effect of last one. It should be noted
that combinations of candesartan cilexetil with resveratrol
and candesartan with resveratrol significantly increased
the count of CD117+ stem cells. The obtained data was
better when resveratrol was used in higher dosages.
These results are important to develop new complex drug
to stimulate mobilization of endothelium progenitor cells
and stimulate reparative processes.

Cnmncok BUKOPUCTaHUX Axepen:

1. Zhao D. A Meta-analysis of antihypertensive effect of telmisartan
versus candesartan in patients with essential hypertension / D. Zhao, H. Liu,
P. Dong // Clin Exp Hypertens, 2019. — 41(1). — 75-79.

2. De Rosa M. Candesartan improves maximal exercise capacity in
hypertensives results of a randomized placebo-controlled crossover trial /
M.L. de Rosa, M. Chiariello // J. Clin Hypertens, 2009. — 11 (4). — 192-200.

3. Possible mechanism for the anemia induced by candesartan cilex-
etil (TCV-116), an angiotensin Il receptor antagonist, in rats / |. Naeshiro,
K. Sato, F. Chatani, S. Sato // Europ J. of Pharmacology, 1998. — 354 (2/3).
- 179-187.

4. Adi Y. The therapeutic potential of resveratrol: a review of clinical tri-
als /Y. Adi, L. Berman, A. Rachel et al. // NPJ Precis Oncol., 2017. — 1. — 35.

5. Brisdelli F. Resveratrol: a natural polyphenol with multiple chemo-
preventive properties / F.Brisdelli, G.D'Andrea, A.Bozzi // Curr. Drug.
Metab., 2009 Jul. — 10(6). — 530-546.

6. Cardioprotective effect of resveratrol in a postinfarction heart fail-
ure model / A. Riba, L. Deres, B. Sumegi et al. // Oxid. Med. Cell. Longev.,
2017.-2017:6819281. doi: 10.1155/2017/6819281.

7. Resveratrol, a Natural Antioxidant, Has a Protective Effect on Liver
Injury Induced by Inorganic Arsenic Exposure / Zhigang Z., Riba A., Deres
L. et al. // BioMed Res. Internat. Vol. 2014, Article ID 617202, 7 pages.
http://dx.doi.org/10.1155/2014/617202

8. Yan F. Protective effects of resveratrol improve cardiovascular
function in rats with diabetes / F. Yan, X. Sun, C. Xu // Exp. Ther. Med.,
2018. — 15:1728-1734. doi: 10.3892/etm.2017.5537.

9. Orlic D. Bone marrow cells regenerate infracted myocardium./ Orlic D.,
Kajstura J., Chimenti S., Jakoniuk |., Anderson S., Li B., Pickel J., McKay
R., Nadal-Ginard B., Bodine D., Leri A., Anversa P. // Nature. 2001. — 410
(6829). — 701-705.



ISSN 1728-2748

BIONOrIA. 3(79)/2019

~ 57 ~

10. Orlic D. Stem cells for myocardial regeneration / Orlic D., Hill J.,
Arai A. // Circulation Research. 2002. — 91. — 1092-1102.

11. Mobilized bone marrow cells repair the infarcted heart, improving
function and survival / D. Orlic, J. Kajstura, S. Chimenti et al. // Proc. of the
Nat. Acad. of Sci. of the USA, 2001. — 98(18). — 10344-10349.

12. Chenxia Hu. The application of resveratrol to mesenchymal stro-
mal cell-based regenerative medicine / Hu. Chenxia, Li. Lanjuan // Stem.
Cell. Res. Therapy, 2019. — Vol. 10, Article number 307.

13. Minimal criteria for defining multipotent mesenchymal stromal cells.
/ M. Dominici, K. le Blanc, |. Mueller et al. // The internat. soc. for cell. thera-
py position statement. Cytotherapy, 2006. - 8(4). - 315-317.
https://doi.org/10.1080/14653240600855905.

14. Salem H. Mesenchymal stromal cells: current understanding and
clinical status / H. Salem, C. Thiemermann // Stem Cells (Dayton, Ohio).
2010. — 28(3). — 585-596. https://doi.org/10.1002/stem.269.

15. Resveratrol represses tumor necrosis factor a/c-Jun N-terminal ki-
nase signaling via autophagy in human dental pulp stem cells / F. Wang,
Z.Hu, X.Liu et al. // Arch. Oral. Biol. 2019. - 97. - 116-21.
https://doi.org/10.1016/j.archoralbio.2018.10.020.

Reference (Scopus):

1. Zhao D., Liu H., Dong P. A Meta-analysis of antihypertensive effect
of telmisartan versus candesartan in patients with essential hypertension.
Clin Exp Hypertens 2019;41(1):75-79.

2. De Rosa M., Chiariello M. Candesartan improves maximal exercise
capacity in hypertensives results of a randomized placebo-controlled cross-
over trial. J. Clin Hypertens. 2009; 11 (4): 192—-200.

3. Naeshiro |., Sato K., Chatani F., Sato S. Possible mechanism for
the anemia induced by candesartan cilexetil (TCV-116), an angiotensin I

ral Antioxidant, Has a Protective Effect on Liver Injury Induced by Inorganic
Arsenic Exposure. BioMed Research International. Volume 2014, Article ID
617202, 7 pages. http://dx.doi.org/10.1155/2014/617202

8. YanF., Sun X., Xu C. Protective effects of resveratrol improve car-
diovascular function in rats with diabetes. Exp. Ther. Med. 2018;15:1728—
1734. doi: 10.3892/etm.2017.5537.

9. Orlic D., Kajstura J., Chimenti S., Jakoniuk I., Anderson S., Li B.,
Pickel J., McKay R., Nadal-Ginard B., Bodine D., Leri A., Anversa P. Bone
marrow cells regenerate infracted myocardium. Nature. 2001; 410 (6829):
701-705.

10. Orlic D., Hill J., Arai A. Stem cells for myocardial regeneration. Cir-
culation Research. 2002; 91: 1092-1102.

11. Orlic D., Kajstura J., Chimenti S., Limana F., Jakoniuk I., Quaini F.,
Nadal-Ginard B., Bodine D., Leri A., Anversa P. Mobilized bone marrow
cells repair the infarcted heart, improving function and survival. Proc. of the
Nat. Acad. of Sciences of the USA. 2001; 98 (18): 10344-10349.

12. Chenxia Hu., Lanjuan Li. The application of resveratrol to mesen-
chymal stromal cell-based regenerative medicine Stem Cell Research Ther-
apy 2019 volume 10,Article number: 307

13. Dominici M., Le Blanc K., Mueller I., Slaper-Cortenbach I., Marini
F., Krause D., Deans R., Keating A., Prockop D., Horwitz E. Minimal criteria
for defining multipotent mesenchymal stromal cells. The international society
for cellular therapy position statement. Cytotherapy. 2006;8(4):315—
7. https://doi.org/10.1080/14653240600855905.

14. Salem H., Thiemermann C. Mesenchymal stromal cells: current
understanding and clinical status. Stem Cells (Dayton, Ohio).
2010;28(3):585-96. https://doi.org/10.1002/stem.269.

15. Wang F., Hu Z, Liu X., Feng J., Augsburger R., Gutmann J.,
Glickman G. Resveratrol represses tumor necrosis factor a/c-Jun N-terminal
kinase signaling via autophagy in human dental pulp stem cells.

receptor antagonist, in rats. Europ J of Pharmacology. 1998; 354 (2/3): 179-187.

4. Adi Y., Rachel A., Maia Y., Marina K. Holz. The therapeutic poten-
tial of resveratrol: a review of clinical trials. NPJ Precis Oncol. 2017; 1: 35.

5. Brisdelli F., D'Andrea G., Bozzi A.Resveratrol: a natural polyphenol
with multiple chemopreventive properties // Curr Drug Metab. 2009
Jul;10(6):530-46.

6. Riba A, Deres L., Sumegi B., Toth K., Szabados E., Halmosi R.
Cardioprotective effect of resveratrol in a postinfarction heart failure model.
Oxid. Med. Cell. Longev. 2017;2017:6819281. doi: 10.1155/2017/6819281

7. Zhigang Z., Li Gao., Yanyan C., Jing Jiang., Yan Chen., Huijie
Jiang., Hongxiang Yu., Anshan Shan., Baojing Cheng. Resveratrol, a Natu-

16. Arch  Oral  Biol.  2019;97:116-121. https://doi.org/10.1016/
j.archoralbio.2018.10.020.

Hapinwna ao peakonerii 04.10.19

OTpumaHo BunpaBneHun BapiaHt 04.11.19

NMianncano ao apyky 04.11.19

Received in the editorial 04.10.19
Received revised version on 04.11.19
Signed in the press on 04.11.19

A. BensieBa, ctaxep, Jl. FTapmaHuyk, A-p 6ion. Hayk, npod.
KuiBcbkui HalioHansHUI yHiBepcuTeT imeHi Tapaca LLleBueHka, KuiB, YkpaiHa

3MIHA BMICTY CD117 + CTOBBYPOBUX KINITUH, UUTOFEHETUYHUX TA LUUTOKIHETUYMHUX NAPAMETPIB
NPU BUKOPUCTAHHI KAHOECAPTAHY, KAHLE3APTAHY, LUUNEKCETWUITY TA PECBEPATPONA IN VITRO

Yepe3 HapocmaHHs1 cepye8o-cyOUHHUX NMamoJsiozili akmyaslbHUM € 8U8YEHHSI HO8UX egheKmuesHuUX i 6e3ne4yHuUX npenapamie ma ixHi Kom6iHayii.
Kandecapman yunekcemus, aHmaz2oHicm peyenmopa aHziomeH3uHy I, € nonepedHukoM akmueHoi gpopmu kaHOecapmaHy. OGHak yi npomuiwemi-
4YHi npenapamu nposiensilomb YUMOMoKcu4Hy dito, ennuearoyu Ha aHmuokcudaHmHy cucmemy. Tomy Ons 3anobizaHHsI LUMOMOKCUYHO20 eghek-
my € HeobxiGHicmb sukopucmaHHsi anmuokcudaHmie. Bue4umu ennue kaHOecapmaHy yusekcemusy, kaHdecapmaHy ma peceepamposly 8 pi3HuUx
do3ax ma KombiHayisix Ha Mobinisayito cmoebyposux knimuH CD117 + i3 cmoebypoeux KimuH KicmkKoeo2o MO3KY, Ha KiflbKicmb anonmomu4Hux
ma mikposiGepHuX KJIimuH ma napamempu K1imuHHO20 Yukiy in vitro. KnimuHu kicmkoeo2o Mo3Ky, eudineHi 3 muwel C57BI/6, 6ynu eidibpaHi dns
ekcnepumenmis. licns iHky6ayii npomsicom 2 0i6 i3 3acobamu e pi3HUX KOHUeHmMpayisix ma koM6iHayisix eusHayanu 6iono2iyHi xapakmepucmuku
cmoe6ypoeux knimuH. [[pomokosy yumomMempiro eukopucmoeyeanu Onsi aHanily kKinbkocmi CD117+ cmoebypoeux KnimuH, crieeiOHOWeHHs
anonmomuy4HuUX KnimuH, KnimuH 3 Mmikposidpamu i napamempie K1imuHHO20 Yukny, nicns iHKy6auyii nepeuHHoi kynbmypu MCK 3 kaHOecapmaH
yunekcemusiom KkaHOecapmaHoM i peceepampoJsiom in vitro. Byno ecmaHoeneHo, w0 kaHdecapmaH yusekcemus i kaHOecapmaH y KOM6iHayii 3
peceepamposioM cmumysoroms mobinizayii CD117 + cmoe6ypoeux knimuH 8id 1,2 paza do malixxe 8 2 pa3u rnopieHsIHO 3 KOHmposiem i e 1,5-2,5
MopieHSAAHO 3 YuMocmamuKaMu 8 OKpeMoMy 3acmocyeaHHi. KaHdecapmaH yunekcemun i kaHOecapmaH NPosesi/Iu UUMOMOKCcU4Hy 0ito, modi sik 8
KOoMG6iHayii 3 peceepamposioM YuUMoMmMoKcu4HuUli egpekm 3HWKyeaecsi. TakuM 4UHOM, 3acmocyeaHHs1 aHmuiwemiyHi 3acobu KaHOecapmaH yusiek-
cemun i kKaHOecapmaH y KoM6iHayii 3 peceepamposom 36inbwysanu emicm CD117+ cmoebyposux KnimuH i He 6ye UUMOMOKCUYHUM.

Knrouoei cnoea: kaHdecapmaH yunekcemus, kauGecapmat, peceepampoJsi, CD117 + cmoe6bypoei knimuHu, anonmomuyHi KnimuHu, Mikposiopa
ma napamempu K/imuHHO20 YUKITy.

A. BensieBa, ctaxep, Jl. FTapmaHuyk, A-p 6uon. Hayk, npod.
KneBckuin HauMoHanbHbIW yHMBepcuteT uMeHu Tapaca LLeBuyeHka, KueB, YkpauHa

U3MEHEHUE COOEPXAHUA CD117 + CTBOJIOBbIX KJIETOK,
LUMATONrEHETUYECKUX U LUTOKUHETUYHUX MAPAMETPOB MNMPU UCMOJIb3OBAHUU KAHOECAPTAHA,
KAHLE3APTAHY, LUNEKCETWUIA U PECBEPATPOIA IN VITRO

WN3-3a HapacmaHus cepdeyHO-cocyducmbix namosio2ull akmyasibHbIM 518J11eMCs U3yYeHuUe HO8bIX IhgheKmueHbIX u 6e3onacHbIX npenapa-
moe u ux kom6uHauyuu. KaHdecapmaH yunekcemuna, aHma2oHucm peyenmopa aHauomeH3uHa ll, sensemcsi npedwecmeeHHUKOM akmugeHoU
¢opmbl kaHOdecapmaHa. OOHaKo amu npomueouweMuvecKue npenapamael NPOs6sOM yumomokcuyeckoe delicmeue, 8/1usisi HA aHmMuoKcudaHm-
Hyto cucmemy. [Toamomy Onsi npedomepauwjeHus1 LUMOMOKCcUYecko20 3ghghekma Heo6xo0uUMO ucnosib3oeaHue aHmuokcudaHmos. Llenb cmambu
usy4ums enusiHue kaH0ecapmaHa yunekcemusa, kKaH0ecapmaHa u peceepamposia 8 pas3sluyHbix o3ax U KOM6UHayusix Ha Mobunusayuro cmeo-
noebix knemok CD117 + u3 cmeosi08bix K/IemoK KOCINHO20 MO32a, Ha KOJIu4ecmeo arnonmomu4YecKkux U MUKposiOepHbIX K/TeMoK U Ha napamMempabl
K/1lemoyHoeo yukna in vitro. Knemku kocmHo2o mMo32a, ebideneHHble u3 mbiwel C57BI / 6, 6b11u omo6paHbl Ans akcnepumeHmos. [locne uHKy6a-
yuu 8 meyeHue 2 cymok co cpedcmeamu 8 Pa3/IudHbIX KOHUEHMpPayusix u coyemaHusix onpedesnsiiu 6uoso2uyeckue xapakmepucmuku cmeo-
noebix Knemok. [Ipomo4Hyto yumomempuro ucrnosb3oeanu Ons1 aHanusa Kkonuyecmea CD117 + cmeosioebix Kllemok, CoomHouweHue arnonmomu-
4ecKuX K/1emok, KiiemokK ¢ MUukposiopa u napaMempoe K/emoYyHo20 Yuksa, nocie uHkybayuu nepeuyHol Kynbmypbl MCK ¢ kaHOecapmaH yunek-
cemusnioM kaHOecapmaHoOM U peceepamposiom in vitro. B pesynbmame 6b1710 ycmaHO8/I€HO, YMO KaHOecapmaH yusiekcemus u KaHdecapmaH &
co4YemaHuu ¢ peceepamposioM cmumynupyrom mobunusayuu CD117 + cmeonoesix knemok om 1,2 paza Ao noYymu 6 2 pa3a 1o CPa8HEHUIo C KOH-
mponem u e 1,5-2,5 no cpaeHeHuro ¢ yumocmamukamu. KaHOecapmaH yunekcemusna u kaHoecapmaH nposiensiiu yumomokcu4yeckoe delicmeue,
moada Kak 8 KOM6UHayuu ¢ peceepamposioM yumomokcuyeckuli agpghekm cHuxasncsi. Takum o6pa3om, NpuMeHeHUe aHmMuuweMu4yecKux cpedcme
kaHOecapmaHa yusiekcemusa u kaHOecapmaHa 8 co4YemaHuu ¢ peceepamposioM yeenuyueasno codepxaHue CD117 + cmeosnioebix KIemok u He
6b1/10 YUMOMOKCUYECKUM.

Knroyeenie cnoea: kandecapmaH yunekcemus, kaH0ecapmaH, peceepampors, CD117 + cmeonoebie kiemku, anonmomuYyecKkue Kiemku, MUK-
posidpa u napaMemphbl K/IemoYyHo20 YukKsa.



