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АНАЛИЗ ФЛОРЫ СОСУДИСТЫХ РАСТЕНИЙ  

НАЦИОНАЛЬНОГО ПРИРОДНОГО ПАРКА "ВЕРХОВИНСКИЙ" 
Проанализировано систематическую структуру флоры Национального природного парка "Верховинский" с последующим осу-

ществлением критико-таксономического, биоморфологического и географического анализов, проанализирована созологическая цен-
ность флоры. Установлено, что в составе флоры имеющиеся 675 видов высших сосудистых растений, относящихся к 5 отделам. 
Доминируют Magnoliophyta – 93,6%, соотношение Magnoliopsida к Liliopsida составляет 1: 3,2, что характерно для флоры Средней 
Европы. Это свидетельствует о примерно одинаковом возрасте флор НППВ, Украинских Карпат и Средней Европы. Итак, нами про-
веден систематический анализ, который подтвердил, что флора НППВ является типичной среднеевропейской с выраженными боре-
альными чертами. По анализу географической структуры установлена принадлежность флоры НПП "Верховинский" до среднеевро-
пейского типа с преобладанием элементов монтанних, океанических, темперантных и субтемперантных флор. Вместе с тем в ее 
составе значительное участие видов,  характерных для европейско-азиатских бореальных субконтинентальных флор. Проведенный 
анализ экологической структуры флоры указывает на преобладание в ее составе мезофитов, мезотроф, и гелиофиты, что свойст-
венно для флор Средней Европы. Итак, нами проведен систематический анализ, который подтвердждает, что флора НПП "Верховин-
ский" свидетельствует о среднеевропейском характере и ее принадлежность к монтанно-бореальному подтипу. Установлено, что в 
пределах территории парка растут 71,4 % видов флоры Украинских Карпат, угражаемых в глобальном масштабе, 36,4% – в европейс-
ком масштабе, 47,8% эндемиков и 54,2% субендемиков Украинских Карпат. Самый высокий уровень созологичной значимости является 
для массивов Гнетеса-Фатия Банулуи (63 раритетных вида), Прелуки-Хитанка – (53 вида). 

Ключевые слова: флора, сосудистые растения, эндемики, раритетные виды, НПП "Верховинский", Чивчино – Гринявские горы.  
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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 IN 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 II 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 C57Bl / 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 

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 II 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 

endurance during exercise in people suffering from hyper-
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 C57Bl/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 
104/cm2 in 6-well plates. This culture was incubated in  
CO2-incubator (37 °C, 5 % CO2) and then candesartan 
cilexetil, candesartan and resveratrol (we used trans-
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 µg/ml dose and 
3 µg/ml dose, candesartan at 1.5 µg/ml dose and 3 µg/ml 
dose, resveratrol at 1, 5, 10, 30 and 50 µg/ml doses, com-
bination of candesartan cilexetil at 1.5 µg/ml and resvera-
trol at 1, 5, 10, 30 and 50 µg/ml doses, combination of 
candesartan at 1.5 µg/ml and resveratrol at 1, 5, 10, 30 
and 50 µg/ml doses. Flow cytometry method was used for 
the analysis of the number of CD117+ stem cells. For this 
purpose, monoclonal antimouse antibodies СD117 (Beck-
man Coulter, США) 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 mean±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 µg/ml 
dose didn't stimulate generation of CD117+ stem cells in 
vitro as compared to the control. Candesartan cilexetil at  
3 µg/ml dose also didn't promoted production of CD117+ 
stem cells (Table 1). It was demonstrated that candesartan 
at 1.5 µg/ml and 3 µg/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 µg/ml 3,29±0,01 
3. Cand. cilex. 1.5 µg/ml 7,64±0,03* 
4. Cand. 3 µg/ml 7,64±0,04* 
5. Cand. 1,5 µg/ml 6,91±0,02* 
6. Resv. 1 µg/ml 6,31±0,03 
7. Resv. 5 µg/ml 6,37±0,03 
8. Resv. 10 µg/ml 6,40±0,02 
9. Resv. 30 µg/ml 8,56±0,02* 
10. Resv. 50 µg/ml 9,93±0,03* 
11. Cand. cilex. 1,5 µg/ml and resv. 1 µg/ml 4,27±0,03* 
12. Cand. cilex. 1,5 µg/ml and resv. 5 µg/ml 4,51±0,04* 
13. Cand. cilex. 1,5 µg/ml and resv. 10 µg/ml 6,41±0,03 
14. Cand. cilex. 1,5 µg/ml and resv. 30 µg/ml 8,32±0,04* 
15. Cand. cilex. 1,5 µg/ml and resv. 50 µg/ml 9,88±0,03* 
16. Cand. 1,5 µg/ml and resv. 1 µg/ml 6,97±0,02* 
17. Cand. 1,5 µg/ml and resv. 5 µg/ml 7,43±0,03* 
18. Cand. 1,5 µg/ml and resv. 10 µg/ml 8,10±0,04* 
19. Cand. 1,5 µg/ml and resv. 30 µg/ml 8,98±0,06* 
20. Cand. 1,5 µg/ml and resv. 50 µg/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 µg/ml, 5 µg/ml and 
10 µg/ml doses didn't increase the amount of CD117+ 
stem cells in comparison with the control. Application of 
resveratrol at 30 µg/ml and 50 µg/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 µg/ml dose (Table 1). 

It was demonstrated that combination of candesartan 
cilexetil at 1.5 µg/ml dose and resveratrol at 1 µg/ml, 
5 µg/ml and 10 µg/ml doses didn't stimulate the formation 
of CD117+ stem cells, whereas with resveratrol at 30 µg/ml 
and 50 µg/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 µg/ml dose and resveratrol at 30 µg/ml and 
50 µg/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 µg/ml with resveratrol 
at 1, 5, 10, 30 and 50 µg/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 µg/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 µg/ml and 3 µg/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 
at 1, 5, 10, 30 and 50 µg/ml doses (Table 2). 

 
Table 2. Cytogenetic parameters and parameters of cell kinetics of bone marrow cells of C57Bl/6 mice 

under using candesartan, candesartan cilexetil and resveratrol in vitro 

Samples 
The number 
of apoptotic 

cells, % 

Distribution of cells at the stages  
of the cell cycle 

The number 
of cells with  

micronuclei, % 
G0/G1, % S, % G2/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 µg/ml 3,42±0,19* 83,78±2,05 12,06±0,95 4,16±1,31 3,13±0,25 
3. Cand. cilex. 1.5 µg/ml 3,03±0,20 84,33±2,74 11,67±1,74 4,00±1,56 3,04±0,20 
4. Cand. 3 µg/ml 6,85±0,41* 83,49±2,54 13,33±2,32 3,19±0,45 6,06±0,34* 
5. Cand. 1,5 µg/ml 5,21±0,24* 84,37±2,51 11,87±2,36 3,76±0,47 4,96±0,12* 
6. Resv. 1 µg/ml 2,88±0,13 82,92±3,01 12,74±1,85 4,34±1,25 3,09±0,14 
7. Resv. 5 µg/ml 2,90±0,18 83,28±2,79 12,19±2,32 4,54±1,12 2,92±0,24 
8. Resv. 10 µg/ml 2,90±0,14 80,76±3,27 14,93±2,47 4,31±0,86 3,11±017 
9. Resv. 30 µg/ml 2,87±0,24 82,79±2,25 13,09±2,08 4,12±0,89 3,09±0,19 
10. Resv. 50 µg/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 µg/ml and resv. 1 µg/ml 2,93±0,21 81,17±3,80 15,76±2,92 3,08±1,12 3,10±0,17 
12. Cand. cilex. 1,5 µg/ml and resv. 5 µg/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 µg/ml and resv. 10 µg/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 µg/ml and resv. 30 µg/ml 2,95±0,29 80,17±5,34 15,84±5,11 3,99±0,56 3,09±0,29 
15. Cand. cilex. 1,5 µg/ml and resv. 50 µg/ml 2,91±0,25 79,58±6,22 16,38±5,91 4,04±0,71 3,11±0,18 
16. Cand. 1,5 µg/ml and resv. 1 µg/ml 5,10±0,21* 81,45±3,10 13,72±2,52 4,83±1,46 5,02±0,16* 
17. Cand. 1,5 µg/ml and resv. 5 µg/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 µg/ml and resv. 10 µg/ml 4,26±0,32* 81,14±2,76 14,16±2,59 4,71±1,03 4,17±0,16* 
19. Cand. 1,5 µg/ml and resv. 30 µg/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 µg/ml and resv. 50 µg/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 µg/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. 
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ЗМІНА ВМІСТУ CD117 + СТОВБУРОВИХ КЛІТИН, ЦИТОГЕНЕТИЧНИХ ТА ЦИТОКІНЕТИЧНИХ ПАРАМЕТРІВ  

ПРИ ВИКОРИСТАННІ КАНДЕСАРТАНУ, КАНЦЕЗАРТАНУ, ЦИЛЕКСЕТИЛУ ТА РЕСВЕРАТРОЛА IN VITRO 
Через наростання серцево-судинних патологій актуальним є вивчення нових ефективних і безпечних препаратів та їхні комбінації. 

Кандесартан цилексетил, антагоніст рецептора ангіотензину II, є попередником активної форми кандесартану. Однак ці протиішемі-
чні препарати проявляють цитотоксичну дію, впливаючи на антиоксидантну систему. Тому для запобігання цитотоксичного ефек-
ту є необхідність використання антиоксидантів. Вивчити вплив кандесартану цилексетилу, кандесартану та ресвератролу в різних 
дозах та комбінаціях на мобілізацію стовбурових клітин CD117 + із стовбурових клітин кісткового мозку, на кількість апоптотичних 
та мікроядерних клітин та параметри клітинного циклу in vitro. Клітини кісткового мозку, виділені з мишей C57Bl/6, були відібрані для 
експериментів. Після інкубації протягом 2 діб із засобами в різних концентраціях та комбінаціях визначали біологічні характеристики 
стовбурових клітин. Протокову цитометрію використовували для аналізу кількості CD117+ стовбурових клітин, співвідношення 
апоптотичних клітин, клітин з мікроядрами і параметрів клітинного циклу, після інкубації первинної культури МСК з кандесартан 
цилексетилом кандесартаном і ресвератролом in vitro. Було встановлено, що кандесартан цилексетил і кандесартан у комбінації з 
ресвератролом стимулюють мобілізації CD117 + стовбурових клітин від 1,2 раза до майже в 2 рази порівняно з контролем і в 1,5–2,5 
порівняно з цитостатиками в окремому застосуванні. Кандесартан цилексетил і кандесартан проявляли цитотоксичну дію, тоді як в 
комбінації з ресвератролом цитотоксичний ефект знижувався. Таким чином, застосування антиішемічні засоби кандесартан цилек-
сетил і кандесартан у комбінації з ресвератролом збільшували вміст CD117+ стовбурових клітин і не був цитотоксичним. 

Ключові слова: кандесартан цилексетил, кандесартан, ресвератрол, CD117 + стовбурові клітини, апоптотичні клітини, мікроядра 
та параметри клітинного циклу. 
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ИЗМЕНЕНИЕ СОДЕРЖАНИЯ CD117 + СТВОЛОВЫХ КЛЕТОК,  

ЦИТОГЕНЕТИЧЕСКИХ И ЦИТОКИНЕТИЧНИХ ПАРАМЕТРОВ ПРИ ИСПОЛЬЗОВАНИИ КАНДЕСАРТАНА,  
КАНЦЕЗАРТАНУ, ЦИЛЕКСЕТИЛА И РЕСВЕРАТРОЛА IN VITRO 

Из-за нарастания сердечно-сосудистых патологий актуальным является изучение новых эффективных и безопасных препара-
тов и их комбинации. Кандесартан цилексетила, антагонист рецептора ангиотензина II, является предшественником активной 
формы кандесартана. Однако эти противоишемические препараты проявляют цитотоксическое действие, влияя на антиоксидант-
ную систему. Поэтому для предотвращения цитотоксического эффекта необходимо использование антиоксидантов. Цель статьи 
изучить влияние кандесартана цилексетила, кандесартана и ресвератрола в различных дозах и комбинациях на мобилизацию ство-
ловых клеток CD117 + из стволовых клеток костного мозга, на количество апоптотических и микроядерных клеток и на параметры 
клеточного цикла in vitro. Клетки костного мозга, выделенные из мышей C57Bl / 6, были отобраны для экспериментов. После инкуба-
ции в течение 2 суток со средствами в различных концентрациях и сочетаниях определяли биологические характеристики ство-
ловых клеток. Проточную цитометрию использовали для анализа количества CD117 + стволовых клеток, соотношение апоптоти-
ческих клеток, клеток с микроядра и параметров клеточного цикла, после инкубации первичной культуры МСК с кандесартан цилек-
сетилом кандесартаном и ресвератролом in vitro. В результате было установлено, что кандесартан цилексетил и кандесартан в 
сочетании с ресвератролом стимулируют мобилизации CD117 + стволовых клеток от 1,2 раза до почти в 2 раза по сравнению с кон-
тролем и в 1,5–2,5 по сравнению с цитостатиками. Кандесартан цилексетила и кандесартан проявляли цитотоксическое действие, 
тогда как в комбинации с ресвератролом цитотоксический эффект снижался. Таким образом, применение антиишемических средств 
кандесартана цилексетила и кандесартана в сочетании с ресвератролом увеличивало содержание CD117 + стволовых клеток и не 
было цитотоксическим. 

Ключевые слова: кандесартан цилексетил, кандесартан, ресвератрол, CD117 + стволовые клетки, апоптотические клетки, мик-
роядра и параметры клеточного цикла. 


