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THE EFFECT OF ANGIOTENSIN II RECEPTOR BLOCKER
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Reduction of circulating endothelial progenitor cells (EPCs) are considered as strong and robust biomarkers for prediction
of cardiovascular outcomes in both chronic heart failure and diabetic populations. The aim of this study was to assess the
effect of angiotensin Il receptor blocker valsartan on the circulating level of endothelial progenitor cells in patients with
ischemic chronic heart failure and type two diabetes mellitus (T2DM). The study population was structured retrospec-
tively after determining coronary artery disease by multispiral computed tomography / contrast enhanced angiography
in 126 subjects with chronic heart failure. Blood samples were taken at baseline before valsartan given and in 52 weeks
after study entry. Endothelial progenitor cell populations were phenotyped by flow cytofluorimetry by means of monoclo-
nal antibodies labeled with fluorochromes. Proangiogenic circulating EPCs were identified as CD45CD34*. CD133, CD309
(VEGFR2), and Tie-2 antigens were also determined to identify subpopulations of EPCs coexpressing CD14 antigen. All sub-
jects were distributed into two cohorts depending on daily doses of valsartan. Low (80-160 mg daily orally) and high doses
(240-320 mg daily orally) of valsartan were used, and they were adjusted depending on achievement of the blood pressure
level less than 140/80 mm Hg. The finding may suggest that the positive effect of valsartan on the endothelial function
might be implemented by involving EPCs in reparative processes of vasculature in subjects with ischemic chronic heart
failure with T2DM and thereby to improve the long-term prognosis in this patient population. The change from baseline in
CD34" subset of EPCs (frequencies and absolute values) was not significantly different between treatment cohorts. There
was a significant increase of the circulating level of CD14*CD309"cells in two patient cohorts. But more prominent change
of CD14*CD309%*cells was observed in subjects who were given valsartan in high daily doses when compared with persons
who were included into the cohort with low daily doses of the drug (P<0.05). Therefore, both frequencies and absolute
values in CD14*CD309*Tie2* were increased significantly in patients who were treated with high doses of valsartan only.
A positive influence of angiotensin Il receptor blocker valsartan in escalation doses on bone marrow-derived EPCs pheno-
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typed as CD14*CD309* and CD14*CD309'Tie2* in patients with ischemic chronic heart failure and T2DM has been found.

ype two diabetes mellitus

(T2DM) is the most com-
mon cause of early manifestation
of atherosclerosis and chronic heart
failure that leads to increased car-
diovascular morbidity and mor-
tality [10]. It has been suggested
that progression of atherosclero-
sis and myocardial dysfunction in
T2DM patients may be related to
endothelial dysfunction, that, pro-
bably, is mediated by suppression
of the bone marrow-derived en-
dothelial progenitor cells (EPCs)
level in circulation, as well as de-
crease of the functional activity
of EPCs [4, 15]. It has been pre-
viously found that EPC with the
hematopoietic origin and the phe-
notype of CD34*CD45 are active-
ly involved in angiogenesis, neo-
vascularization, and tissue repair

[13, 15]. Decrease in the popula-
tion of circulating CD34+*CD45 cells
in patients with coronary heart
disease (CHD), peripheral artery
disease and dyslipidemia is asso-
ciated with both severity of athe-
rosclerotic lesions and severity of
the arterial endothelial dysfunc-
tion [8, 12, 19]. However, circu-
lating EPCs are considered as strong
and robust biomarkers for predic-
tion of cardiovascular outcomes
in some populations, such as CAD
and T2DM [4]. However, the most
reliable prognostic indicators were
not CD34* EPA (CD45*CD34* and
CD45CD34"), but EPA with po-
tentially proangiogenic qualities
with phenotypes CD14*CD309* and
CD14*CD309*Tie2* [1]. Thus, pro-
angiogenic EPA can be considered
as early markers of the benefici-
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al effects of different modes of the-
rapy in relation to short-term and
long-term prognosis.

The aim of this study was to
assess the effect of angiotensin 11
receptor blocker valsartan on the
circulating level of endothelial pro-
genitor cells in patients with ische-
mic chronic heart failure in com-
bination with type two diabetes
mellitus (T2DM).

Materials and Methods

The study population was struc-
tured retrospectively after deter-
mining coronary artery disease
by multispiral computed tomogra-
phy / contrast enhanced angiogra-
phy or X-ray contrast angiography
in 126 subjects with CHF (I-II func-
tional class, NYHA classification).
All patients gave voluntary written
informed consent to participate in
the study. Exclusion criteria were
left ventricular ejection fraction
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(LVEF) <40 %); severe kidney and
liver diseases, which may affect
the clinical outcome; unstable an-
gina, myocardial infarction, or intra-
cranial hemorrhage within 30 days
prior to the study; the level of plas-
ma creatinine above 440 mmol/];
the glomerular filtration rate (GFR)
< 35 mL/min/m?; the body mass
index above 30 kg/m? hemody-
namically significant tachyarrhyth-
mias; valvular heart disease; hy-
perthyroidism; all cardiovascular
ischemic events occurred during
three months preceding the be-
ginning of the research; cancer;
cardiac pacemakers; pregnancy.

Contrast-Enhanced Spiral
Computed Tomography Angio-
graphy

In order to verify the nature
of a coronary disease patients un-
derwent multispiral computed to-
mography-angiography and/or an-
giography. The CHD diagnosis was
considered to be determined with
the presence of angiographic stu-
dies performed previously and not
older than 6 months in the absen-
ce of new cardiovascular events
during this period and availabi-
lity of results of the procedure for
quantitative analysis. The coro-
nary artery wall structure, as well
as geometric and compositional
parameters of atheromas were
measured by contrast spiral CT on
a “Somatom Volume Zoom” scan-
ner (Siemens, Erlangen, Germa-
ny) with 2 rows of detectors du-
ring breath holding at the end of
exhalation. After a preliminary
scanning introduction of non-ionic
contrast “Omnipak” (Amersham
Health, Ireland) used to obtain op-
timal images of the coronary ar-
teries was performed. For the re-
construction of images axial to-
mographic slices with the width
of 0.6 mm were used. Coronary
artery calcification was quanti-
fied by calculating the Agatston
index [3]. Besides, the presence
of calcified atheromas, but not
calcified atherosclerotic plaques
of high and low density, respec-
tively, was determined according
to the traditional methods [2, 7].

Echocardiography Examina-
tion

According to recommendations
of the American Society of Echo-
cardiography, standard transtho-
racic echocardiography in B-mo-
de was performed on an ACUSON
S30 scanner (Siemens, Erlangen,
Germany) using a transducer with
a frequency of 2.5-5 MHz. End-dia-
stolic and end-systolic LV volumes
were obtained using a two-dimen-
sional reference sector according
to the Simpson method, and the
LV ejection fraction (LVEF) was
calculated according to the con-
ventional methods [20].

Evaluation of the glomerular
filtration rate

Evaluation of the glomerular
filtration rate (eGFR) was calcu-
lated using the MDRD formula [15].

Calculation of the cardiovas-
cular risk value

Calculation of the 10-year car-
diovascular risk in the patients stu-
died was performed according to
the Framingham scale of the total
cardiovascular risk (2008) using
the on-line calculator.

Measurement of circulating le-
vels of biological markers

Blood samples were taken at
baseline, prior to application of
valsartan and 52 weeks after the
start of the study. All serum samp-
les were placed in tubes contain-
ing EDTA for subsequent analy-
sis by flow cytometry. After col-
lection of the blood for analysis
all samples were placed in chilled
test-tubes and immediately cen-
trifuged at the rotation speed of
6000 rpm. After centrifugation the
serum was encoded and stored in
a refrigerator at -70°C until use.

The level of high-sensitivity
C-reactive protein (hs-CRP) was
measured using a “AU640” nephe-
lometric technique analyzer (Olym-
pus Diagnostic Systems Group,
Japan). The content of uric acid in
the blood serum was determined
by the enzymatic method. The con-
centrations of total cholesterol (TC)
and high density lipoprotein (HDL)
cholesterol were determined by
an “AU640” analyzer (Olympus Dia-

gnostic Systems Group, Japan). Low-
density lipoproteins (LDL) were
calculated using the Friedewald
formula [11]. Microalbuminuria was
verified as the loss of albumin in
the range of 30-300 mg/day.

Phenotyping of EPC popula-
tions was carried out by the flow
cytometry using monoclonal an-
tibodies labeled with fluorochro-
mes, FITC (fluorescein isothiocya-
nate) or double-labeled FITC/PE
(phycoerythrin) (BD Biosciences,
USA), antigens CD45, CD34, CD14,
Tie-2 and SD309 (VEGFR2) accord-
ing to the HD-FACS methodology
(High-Definition Fluorescence Ac-
tivated Cell Sorter) with manda-
tory removal of erythrocytes with
the lysing buffer according to the
protocol of ISHAGE gating [21].
For each sample 500000 events
were analyzed. Circulating EPC were
defined as CD45:CD34*. To iden-
tify subpopulations of EPC co-ex-
pressing antigen CD14, antigens
SD309 (VEGFR2) and Tie-2 were
determined additionally. The re-
sults of scattergrams obtained in
the longitudinal and transverse
dispersal of the laser beam in the
flow cytofluorimeter were analy-
zed using the Boolean principles
for double or triple positive events.
The total number of identified cells
was standardized with respect to
the concentration of circulating
CD45* mononuclear cells.

Researchers strictly adhered
to all the requirements for clini-
cal trials according to the Helsin-
ki Declaration of Human Rights
(1964), the Conference on Har-
monization Good Clinical Practi-
ce (GCP-ICH), Council of Europe
Convention on protection of hu-
man rights and dignity in relation
to the application of achievements
of biology and medicine, the Con-
vention on human rights and bio-
medicine, including the Additio-
nal Protocol to the Convention on
biomedical research and legisla-
tion of Ukraine.

Statistical Analysis

All the statistical analyses were
performed in SPSS for Windows
v. 20.0 (SPSS Inc.,, Chicago, IL, USA,
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2011). Continuous variables are
presented as mean + SD, mean and
95% CI or median and the inter-
quartile range. Categorical varia-
bles are expressed as frequencies
and percentage. An independent
group t-test was used to compa-
re all the interval parameters match-
ing the criteria of normality and
homogeneity of variance. For in-
terval parameters that fail to match
these criteria the non-paramet-
ric Mann-Whitney test was used
to compare variables. Categorical
variables and frequencies were com-
pared using x2 test and Fisher
exact test of independence. SUA
frequencies were normally distri-
buted (using the Kolmogorov-Smir-
nov test), and data were not posi-
tively skewed. Frequencies of CMCs
and hs-CRP concentrations were
not distributed. The data, however,
were not transformed. A calcula-
ted difference of P < 0.05 was con-
sidered to be significant.
General characteristics of the
patients participating in the stu-
dy are presented in Table 1. The
group studied was represented
predominantly by male (62.8%)
aged 58.34 + 9.60 years old. Among
the comorbidities and comorbid
conditions there were a modera-
te hypertension (65.1%), dyslipi-
demia (51.2%), microalbuminu-
ria (34.9%), and smoking (18.6%).
Premature coronary artery disease
in the family history was recor-
ded in 10.5% of the patients. The
estimated value of the total 10-year
cardiovascular risk was 16%-27%
(M = 23%). Calcified atheromas
(n=56) were detected in 96% of
the patients, noncalcified and low
and high densities atheromas were
found in 24.4% and 17.4%, respec-
tively. The median of the Agatston
index was 586 (95% CI = 401-838).
Single-, two- and multivessel co-
ronary artery disease was deter-
mined in 30.3 % 25.6% and 44.2%
of the patients, respectively. All pa-
tients with ischemic CHF were treat-
ed in accordance with the current
clinical guidelines, namely diet, li-
festyle modification and drug the-
rapy that included angiotensin II

receptor blocker valsartan, 3-blo-
cker bisoprolol in target doses
(10 mg/day), aspirin or other an-
tiplatelet agents, a loop diuretic,
statins and metformin, if necessa-
ry. Among the patients selected
there were no persons requiring
additional prescription of insulin
or other antidiabetic medicines,
except metformin.

The patients were divided into
two groups depending on the daily
dose of valsartan. Relatively low
(80-160 mg per day) and high
(240-320 mg daily) doses of val-
sartan were adjusted according to
the achievement of the blood pres-
sure level less than 140/80 mm Hg
as 63.0% and 67.5% of the pati-
ents in both groups had a mild hy-
pertension. Furthermore, micro-
albuminuria was detected in 37.0%
and 32.5% of the patients, respec-
tively. Both groups under study
were matched in the frequency of
cardiovascular risk factors, the body
mass index, systolic and diastolic
blood pressure, left ventricular
ejection fraction, the heart rate,
serum creatinine, glucose, glyca-
ted gemoglobin (HbA1c), uric acid
and GFR. Increase in the concen-
tration of hs-CRP, as well as de-
crease of LDL cholesterol levels
were found in the patients with
chronic heart failure and type 2 dia-
betes receiving high doses of val-
sartan compared to the patients
who received valsartan in lower
doses. Medians of the 10-year to-
tal cardiovascular risk were 22%
and 24% for both groups of the
patients with low and high daily
dose of valsartan, respectively. The
number of coronary arteries with
the atheromas documented, as well
as characteristics of the latter were
comparable for both groups of the
patients. There were no signifi-
cant differences between the groups
of the patients with chronic heart
failure and type 2 diabetes in re-
lation to the dynamics of blood
pressure. In all patients with ar-
terial hypertension in both groups
the target blood pressure (less than
140/80 mm Hg) was achieved.
Diuretics were added to the treat-

mentregimen in 10.9% and 10.0%
of cases, respectively. The mean
systolic and diastolic blood pres-
sure in both groups of patients in
week 52 after the start of the stu-
dy was 132 £4/73 + 3 mmHgand
134+4/75 + 4 mmHg (p = 0.66).
Analysis of the results showed
no significant changes in the con-
tent of the EPC with the phenotypes
of CD45*CD34", and CD45CD34",
CD14+CD309* and CD14*CD309"Tie2*
between groups of the patients at
baseline prior to the prescription
of valsartan (Table 2). The nature
of the effect of treatment with val-
sartan in different daily doses on
the level of circulating EPC is shown
in Table 3. As seen from the Table,
the change in the total number of
CD34* of EPC in two groups of the
patients during the observation
period has no statistically signifi-
cant character (p> 0.2 for all cases).
In contrast, there was a significant
increase in the level of circulating
CD14+CD309* EPC by the end of
week 52 of the therapy in two groups
of patients. However, a more pro-
nounced dynamics was observed
in patients receiving valsartan in
high daily doses (p < 0.05). Thus,
the content of valsartan provided
a distinct dose-dependent effect
on circulating levels of pro-angio-
genic EPC with the phenotypes of
CD14+CD309* and CD14*CD309*Tie2*,
while CD34* pool of EPC did not
undergo significant changes within
the whole observation period.

Results and Discussion

[t has been determined that
EPC derived from the bone mar-
row and less often from periphe-
ral tissues maintain the integrity
of the vascular endothelium, as well
as participate in vascular repair,
angiogenesis and revasculariza-
tion [22]. The number of circulat-
ing EPC increases in response to
ischaemia and usually decreases
with asymptomatic atherosclero-
sis, stable angina, type 2 diabetes,
dyslipidemia, obesity [5, 8,17, 18].
According to the findings of the ex-
perimental studies, EPC with the
phenotypes of CD14*CD309* and
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Table 1
General characteristics of patients under research
T2DM patients with CHF
Parameters . Cohort with a low daily | Cohort with a high daily | P value
All patients (n=86) dose of valsartan (n=4g) dose of valsartang(n=40);
Age, years 58.34+9.60 57.98+8.12 59.32+7.55 0.52
Male, n (%) 54 (62.8%) 28 (60.9%) 26 (65.0%) 0.58
E;ar’;‘l'c':\?ahsi:‘laf%?sek’a% 23(16-27) 22 (17 - 25) 24 (16 - 30) 0.001
Arterial hypertension, n (%) 56 (65.1%) 29 (63.0%) 27 (67.5%) 0.48
Dyslipidemia, n (%) 44 (51.2%) 24 (52.2%) 20 (50.0%) 0.58
Microalbuminuria, n (%) 30 (34.9%) 17 (37.0%) 13 (32.5%) 0.52
Premature CAD, n (%) 9(10.5%) 4 (8.7%) 5(12.5%) 0.048
Smoking, n (%) 16 (18.6%) 10 (21.7%) 6 (15.0%) 0.042
Body mass index, kg/m? 24.1 (95% Cl = 21.6-26.1) | 22.5 (95% Cl = 20.3-26.0) | 25.2 (95% Cl = 20.6-27.2) | 0.055
eGFR, ml/min/m? 82.3(95% Cl=68.7-102.6) | 85.4 (95% Cl=70.1-98.2) | 82.1 (95% Cl =67.5-01.3) | 0.36
HbA1c, % 6.8 (95% Cl =4.1-9.5) 6.69 (95% Cl =4.8-9.32) | 6.85(95% Cl =4.2-9.5) 0.061
Fasting glucose, mmol/L 5.20 (95% Cl = 3.3-9.7) 5.16 (95% Cl = 3.7-8.8) 5.24 (95% Cl = 3.2-9.6) 0.057
Creatinine, umol/L 72.3 (95% Cl=58.7-92.6) | 75.7 (95% Cl = 57.1-90.4) | 71.2 (95% Cl = 56.4-98.9) | 0.49
SUA, mmol/L 23.8(95% Cl =15.8-31.3) | 23.4(95% Cl = 15.6-30.1) | 23.9 (95% CI=16.9-31.6) | 0.48
hs-CRP, mg/L 4,95 (95% Cl =3.15-9.80) | 4.87 (95% Cl =3.66-9.10) | 5.22 (95% Cl =3.11-9.93) | 0.046
TC, mmol/L 5.1(95% Cl=3.9-6.1) 5.0 (95% Cl = 3.7-6.0) 5.3(95% Cl = 3.8-5.8) 0.12
LDL cholesterol, mmol/L 3.23(95% Cl=3.11-4.4) |3.31(95% Cl=3.09-4.28) | 3.23(95% Cl=3.11-4.4) | 0.047
HDL cholesterol, mmol/L 0.91 (95% Cl=0.89-1.12) | 0.93 (95% CI = 0.90-1.10) | 0.90 (95% Cl =0.87-1.12) | 0.18
Mean systolic BF, mm Hg 14448 14445 146+7 0.44
Mean diastolic B, mm Hg 84+5 85+4 83+6 0.56
Heart rate, beat per min 71+£3 72+4 69+4 0.52
LV EF, % 48.10x£0.76 48.50+0.58 48.80+0.34 0.64
CAP n 56 (95% Cl =31-76) 52 (95% Cl = 46-78) 59 (95% Cl = 42-79) 0.44
HD-NCP, n 21(95% Cl=11-46) 19 (95% Cl = 13-39) 24 (95% Cl = 11-48) 0.63
LD-NCP, n 15(95% Cl = 13-21) 16 (95% Cl = 13-20) 13(95% Cl=11-17) 0.38
Agatston score index 586 (95% Cl =401-838) | 579 (95% Cl =466-820) | 592 (95% Cl=412-844) | 0.60
Coronary arteries with
plaques determined
Single-vessel disease, n (%) 26 (30.3%) 13 (28.3%) 13 (32.5%) 0.058
Two-vessel disease, n (%) 22 (25.6%) 12 (26.1%) 10 (25.0%) 0.62
Multivessel disease, n (%) 38 (44.2%) 21 (45.6%) 17 (42.54%) 0.54
Aspirin, n (%) 81 (94.1%) 43 (93.5%) 38 (95.0%) 0.38
Other antiagregants, n (%) 5 (5.8%) 3 (6.5%) 2 (5.0%) 0.36
Statins, n (%) 56 (65.1%) 29 (63.0%) 27 (67.5%) 0.48
Metformin, n (%) 44 (51.2%) 24 (52.2%) 20 (50.0%) 0.58
Thiazide-like diuretic, n (%) 9(10.5%) 5(10.9%) 4 (10.0%) 0.82

Note: Cl - confidence interval, T2DM - type 2 diabetes mellitus, eGFR - estimated glomerulal filtration ratio, TC - total cholesterol,
HbA1c - glycated hemoglobin, LDL - low-density cholesterol, HDL — high-density cholesterol, SUA — serum uric acid, BP - blood
pressure, hs-CRP - high sensitive C-reactive protein, LV EF — left ventricular ejection fraction, HD-NCP - high-density noncalcified
atherosclerotic plaque, LD-NCP - low-density noncalcified atherosclerotic plaque, CAP - calcified atherosclerotic plaques.

CD14+*CD309* Tie2* contr

the restoration of the endothelium
of the arteries, and it is the neces-
sary condition for repair of blood
vessels [12]. It has been found

that reduction in CD14*

ibute to

CD309*

and CD14*CD309* Tie2* of EPCis
closely associated with cardiovas-
cular risk factors and has a pre-
dictive value for occurrence of ad-
verse cardiovascular outcomes [4,
12]. The present study has tested

the hypothesis that in patients with
ischemic CHF in conbination with
the accompanying type 2 diabetes
the level of recovery of circulat-
ing EPC can be achieved after pro-
longed use of angiotensin Il recep-
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Table 2
Frequencies and absolute values of circulating mononuclear cells
in the study patient population
T2DM patients with the known CAD
Parameters ; ; ; ; iy | P value
. _ Cohort with a low daily | Cohort with a high daily
All patients (n = 86) dose of valsartan (n=46) | dose of valsartan (n=40)
CD45*CD34*, % 2.19 (IQR=1.76-2.613) 2.14 (IQR = 1.79-2.50) 2.23 (IQR=1.74-2.751) 0.36
CD45+*CD34", cellsx103/pL | 0.113 (IQR = 0.094-0.119) | 0.114 (IQR = 0.095-0.120) | 0.113 (IQR = 0.092-0.121) | 0.72
CD45(CD34*x10* % 1.09 (IQR = 1.00-1.348) 1.07 (IQR = 0.99-1.35) 1.10 (IQR = 0.99-1.365) 0.55
CD45-CD34+, cellsx10'/uL | 0.057 (IQR = 0.053-0.065) | 0.055 (IQR = 0.052-0.067) | 0.058 (IQR = 0.051-0.068) | 0.62
CD14*CD309*x10% % 57.00 (IQR =43.20-81.50) | 57.00 (IQR = 41.50-76.90) | 58.10 (IQR = 43.50-82.80) | 0.52
CD14*CD309*%, cellsx10'/uL| 2.96 (IQR =2.25-4.21) 2.96 (IQR = 2.30-4.24) 2.95 (IQR =2.22-4.28) 0.80
CD14*CD309*Tie** x10* % 5.50 (IQR = 3.05-8.15) 5.53 (IQR =3.20-8.10) 5.48 (IQR = 3.00-8.20) 0.64
CD14"CD309'Tie>, _ _ ~ ]
cellsx 10"/l 0.270 (IQR=0.241-0.411) | 0.265 (IQR = 0.243-0.410) | 0.272 (IQR = 0.240-0.418) | 0.71

Note: The values correspond to medians and a interquartile range (IQR) of (25-75)%. Statistical comparisons are made using
Mann-Whitney test with significance levels of 0.05 and 0.01 (for 2-tailed).

tor blocker valsartan. It should be
noted that the chronic blockade
ofthe renin-angiotensin system had
a positive impact on increase of cir-
culating EPC subpopulation with
the phenotypes of CD14*CD309*
and CD14+*CD309*Tie2*, while the
content of CD34" of EPC did not
change. We can assume that val-
sartan through the Akt-kinase me-

chanism and expression of the
transforming growth factor-3 can
regulate differentiation and EPC
mobbing [9, 23]. Indeed, in some
earlier studies the association bet-
ween the reduced EPCs pool and
the Akt-kinase activity of the sys-
tem was observed [22]. The anti-
proliferative effect of valsartan is
implemented through suppression

of the excessive activity of intra-
cellular signaling systems HIF/
p-Akt/p-eNOS/MMP-9, which, in
turn, may be associated with in-
creased differentiation and the
functional activity of ECPs. At the
same time the implementation of
the basic mechanisms for this ef-
fect is not fully understood. How-
ever, the given possibility of in-

Table 3

Follow-up frequencies and absolute values of circulating mononuclear cells

in treatment cohorts

Parameters

of valsartan (n=46)

Cohort with a low daily dose

Cohort with a high daily dose
of valsartan (n=40)

CD45*CD34* (%) at baseline

2.14 (IQR = 1.79-2.50)

2.23 (IQR=1.74-2.751)

2.12 (IQR =1.82-2.54)

2.24 (IQR =1.80-2.93)

(
CD45*CD34* (%) follow-up
(

CD45*CD34* (cellsx103/uL) at baseline

0.114 (IQR = 0.095-0.120)

0.113 (IQR = 0.092-0.121)

CD45+*CD34* (cellsx103/pL) follow up

0.118 (IQR = 0.098-0.128)

0.119 (IQR =0.103-0.132)

CD45CD34*x10% (%) at baseline

1.07 (IQR = 0.99-1.35)

1.10 (IQR = 0.99-1.365)

CD45CD34*x10* (%) follow-up

1.06 (IQR = 0.97-1.36)

1.11 (IQR = 1.02-1.38)

CD45CD34* (cellsx10'/uL) at baseline

0.055 (IQR = 0.052-0.067)

0.058 (IQR = 0.051-0.068

CD45-CD34* (cellsx10/uL) follow up

0.059 (IQR = 0.055-0.066)

CD147CD309*x10* (%) at baseline

57.00 (IQR = 41.50-76.90)

58.10 (IQR = 43.50-82.80

CD14*CD309*x10* (%) follow up

73.00 (IQR = 58.20-84.50)*

)
0.061 (IQR = 0.055-0.066)
)

82.10 (IQR = 65.10-99.30)

CD14*CD309* (cellsx107'/uL) at baseline

2.96 (IQR =2.30-4.24)

2.95 (IQR =2.22-4.28)

4.92 (IQR =3.20-6.71)*

5.54 (IQR = 4.22-6.78)*

CD14*CD309* (cellsx10'/uL) follow up

CD14+*CD309'Tie** x10* (%) at baseline

5.53 (IQR=3.20-8.10)

5.48 (IQR =3.00-8.20)

CD14*CD309'Tie?* x10* (%)follow up

5.66 (IQR =3.35-8.80)

7.08 (IQR =5.760-11.10)*

CD14*CD309'Tie?* (cellsx107/uL) at baseline

0.265 (IQR = 0.243-0.410)

0.272 (IQR = 0.240-0.418)

CD14*CD309*Tie? (cellsx10"/uL) follow up

0.321 (IQR = 0.265-0.476)

0.412 (IQR = 0.370-0.541)*

Note: correspond to medians and a interquartile range (IQR) of (25-75) %. Statistical comparisons are made for each cohort
between the values at baseline and follow-up. * - statistically significant changes (P<0.05).
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creasing the level of potentially
proangiogenic EPCs using valsar-
tan, as well as its ability to pro-
vide a dose-dependent effect on
circulating levels of the latter may
have a serious clinical significan-
ce. Probably, it is necessary to con-
duct a new research in this direc-
tion aiming at detailing the na-
ture of the relationship between

the use of valsartan and the func-
tional activity of EPCs, as well as
the ability of the drug to improve
clinical outcomes in a population
of patients with heart failure and
type 2 diabetes mellitus.

CONCLUSIONS

1. In the cohort of patients with
heart failure and type 2 diabetes
melitus valsartan has no signifi-
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BIIJIUB BJIOKATOPA PELIENITOPIB AHT'TOTEH3HUHY II BAJICAPTAHY HA PIBEHb IUPKY/IIOIOYNX EHAOTEJ/IIAJ/IbHUX
NMPOTEHITOPHUX KJIITUH Y NAIIIEHTIB 3 XPOHIYHOIO CEPIHEBOIO HEJOCTATHICTIO IIIEMIYHOI'O TEHE3Y
B [IOEAHAHHI 3 YKPOBUM AIABETOM 2 THUITY

0.0.Kpem3sep

3anopizvkull depycasHuii Medu4Hull yHigepcumem

Karwuosi caoea: iwemiuna xeopoba cepysi; cepyesa HedocmamHicms,; yykposuii diabem 2 muny; yupKyaow4i eHdomeaiaabHi

npoz2eHiMopHI KAIMUHU; 8a1capmaH

3HUdICeHHS YUPKYA0oYUX eHdomeaiaabHux Kaimun-nonepedHuxie (EKII) po3zasdaembes sk npozHocmuyHuUll 6iomap-
Kep cepyeso-cyduHHUX hodill y nayieHmie 3 XpOHIYHOM cepyesoro HedocmamHicmtio i yykposum diabemom 2 muny (L/).
Memot daHozo docaidxceHHs 6yaa oyiHKka epekmy 610kamopa peyenmopis aHziomeH3uHy Il easncapmaHny ujodo yupky-
sot04ozo pigHsi EKII y xeopux 3 XpoHiuHOW cepyegoto HedocmamHicmio iwemiuHo20 reHe3y 8 N0eOHAaHHI 3 yykpoaum dia-
6emom 2 muny. Ilicas niomeepdscenHs IXC 3a donomozoio myabmucnipaabHoi komn’romepHoi momoepagii/anzioepagii
3 KOHMPACMHUM NOCU/NEHHSIM a60 peHM2eHOKOHMpPAacmHoK KopoHapoapagieto 8 docaidiiceHHs Gy/10 pempocheKmugHo
skst0ueHo 126 nayienmie 3 XCH 6 noednanHi 3 L/ 2 muny. Bci nayienmu 6yau po3nodineHi Ha d8i kozopmu 3a.1€3cHO 8i0
do6osoi dosu eascapmany. Byau sukopucmani HU3bKi (80-160 m2 Ha deHb) i ucoki (240-320 M2 Ha deHb) do3u easicapma-
HY, SIKI 6y/1U CKOpe208aHi 3a1excHo 8id docsieHeHHs pieHss AT meHwe 140/80 mm pm. cm. Ilepiod cnocmepedsiceHHs ckaadas
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52 muoicni. 3mina 3azanvHoi kinekocmi CD34" EKII y dsox epynax nayieHmie npomsi2om nepiody cnocmepexceHHs He HO-
cu/1a cCmamucmu4yHo 3Ha4uMo2o xapakmepy. Cnocmepieasocsi cymmese nidguwjeHHs pieHsa yupkyawwodux CD14*CD309*
EKII do kinys 52 muocHs mepanii y deox epynax xeopux. O0Hak 6iabW 8upaxiceHa OUHAMIKa 8id3Ha4a.acs y nayieHmis,
AKI ompumyeau 8aacapmad y 8ucokux 006osux dosax. Takum 4uHoM, eMicm sa/capmaHy YuHuU8 eupasHuli do303a.exnc-
Hutl ehekm wodo Yupky004020 pisHsa npoarziozeniux EKII 3 penomunamu CD14*CD309* i CD14*CD309*Tie2*, modi sik
nys CD34* EKII He 3a3Ha8as icmomHux 3mMiH npomsiaoM 8cb020 hepiody cnocmepesceHHs. Omoice, 610Kamop peyenmopie
aHeiomeH3uHy Il easncapmaH YuHUMb 00303A1EHCHUL NO3UMUBHUTL 8NAUB HA KIALKICMb YUPKYAHIOHUX eH00menia bHUX
npozeHiMopHuUX KAIMUH KICMKOBOMO03K08020 n0X00dxceHH s, heHomunosaHux sik CD14*CD309* i CD14*CD309*Tie2* y xeo-
pux 3 XCH iwemiuHo20 2eHe3y 8 noedHaHHi 3 L]/] 2 muny.

BJIAAHUE BJIOKATOPA PELEIITOPOB AHTHOTEH3MHA 11 BAJICAPTAHA HA YPOBEHDb IUPKY/IUPYIOLIAX
JHAOTE/IHUAJIbHBIX IPOTEHUTOPHBIX KJ/IETOK Y MAIIMEHTOB C XPOHUYECKOU CEPAEYHOU
HEJOCTATOYHOCTbIO MIIEMHUYECKOI'O 'EHE3A B COYETAHHUH C CAXAPHBIM IMABETOM 2 THUIIA

A.A.Kpem3ep
3anoposcckuii 2ocydapcmeeHHblii MedUYUHCKULl yHU8epcumem

Karouesvle ca08a: uwemuyeckas 601e3Hb cepdya; cepdeyHast Hedocmamo4HOCMy; caxapHulli duabem 2 muna; YyupKyaupyrouwue
sHOOMeUaAbHbIe NPO2EHUMOPHbIE KAeMKU; 8a/1CApmaH

CHudceHUe YupKyAupyrowux IH0omeaua1bHolx kaemok-npedwecmeennukos (IKII) paccmampusaemcs e kauecmee
npozHocmu4ecko2o 6uomapkepa cepdedHo-cocyoucmblx ucxodos y nayueHmos ¢ XxpoHu4eckoll cepdevHoll Hedocmamou-
HOCMbI0 U caxapHuim duabemom 2 muna. Lleawbto daHHO20 uccaedosanus 6vlaa oyeHka apghekma 610kamopa peyenmo-
pos aHzuomeH3uHa Il easacapmara 6 omHoweHuu yupkyaupyrouezo yposus IKII y 601bHbIX ¢ XpoHUYecKoll cepdeyHoll
HedocmamoyHOCMbH UWEMUYECKO20 2eHe3a 8 CO4emaHul ¢ caxapHsviM duabemom 2 muna. [locae nodmeepscdenuss UBC
€ NOMOWbI0 MYALMUCNUPAALHOU KOMNbIOMEPHOU momozpaguu/aHzuozpagduu ¢ KOHMPACMHbBIM yCUAEHUEM UAU PeHM-
2eHoKoHmpacmHol kopoHapozpaghueti 8 ucciedosarue 6bL10 pempocneKmusHo ekal4eHo 8 126 nayuenmos c XCH &
covuemaHuu ¢ caxapHsvim duabemom 2 muna. Bce nayueHmol 6bl1u pacnpedesneHbl HA 08e KO20pmbl 8 3a8UCUMOCIMU OM
cymouyHoli do3bl sascapmara. bviau ucnoavsoeansl Huskue (80-160 me 8 denb) u gbicokue (240-320 me 8 deHb) do3bl
8a/icapmaHa, CKoppeKmuposaHHwle 8 3agucumocmu om docmudiceHust yposusi A/l menee 140/80 mm pm. I[lepuod Habato-
deHusi cocmasun 52 Hedeau. HameHeHue obwezo koauvecmsea CD34* 3KII e dgyx epynnax nayueHmos Ha npomsixceHuu
nepuoda Hab1100eHUsl He HOCUId cmamucmu4ecku 3Ha4uMo20 Xapakmepa. Umes0 mecmo cyujecmeeHHoe nogblueHue
yposHs yupkyaupyrowux CD14*CD309* IKII k konyy 52 Hedeau mepanuu 8 dgyx epynnax 60bHbix. O0HaKo 6o./1ee 8blpa-
JHCeHHAst OUHAMUKA OMMEYaAacs y NayueHmos, Noy4arujux 8aacapmat 8 8bICOKUX CymoyHbIX 003ax. Takum o6paszom,
80/1CapMAaH 0KA3b18A/1 OMUEMAUBDIL 00303as8ucuMbLll Ihekm 8 OmHOWeHUU YUPKYAUPYOUje20 ypo8Hs NPOAH2UO2EH-
Hbix IKTI ¢ penomunamu CD14*CD309* u CD14*CD309*Tie2*, mozda kak nya CD34* IKII He npemepnesa cyujecmeeHHbIX
usMeHeHUll Ha npomsiyceHuu 8ce2o nepuoda HabarodeHus. Takum obpasom, 610Kamop peyenmopos aHzuomeHauHa 11
8a/1capmaH okasviéaem 00303a8UCUMOe NO3UMUBHOE 8AUSHUE HA KOAUYeCcma0 YUPKYAUPYIOWUX 3HOOMEAUAIbHBIX NPO-
2€HUMOPHbIX K/IeMOK KOCIMHOMO03208020 NPOUCX0ycdeHust, peHomunuposaHHwix kak CD14*CD309* u CD14*CD309* Tie2*
y 604bHbIX ¢ XCH uwemuueckozo zeHesa 8 covemaHuu ¢ C/] 2 muna.
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