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ABSTRACT

In accordance with modern ideas about the pathogenesis of thrombotic complications of cardiovascular diseases (myocardial infarction,
stroke), it should be noted that platelets and platelet humoral factors play a key role in the development of thrombosis. Activated platelets are
able to activate both endotheliocytes and pro-inflammatory cells — monocytes/macrophages, which take a direct part in the formation and
progression of atherosclerotic plaque.

THE PURPOSE of the study is to determine the possibility of improving the function of the endothelium by suppressing the activity of platelets
using acetylsalicylic acid (ASA) in patients with arterial hypertension and atherosclerotic cardiovascular diseases.

METHODS. 41 patients with arterial hypertension and atherosclerotic cardiovascular diseases were included in the study. All patients were di-
vided into two groups: group 1 included 20 patients who were taking ASA before the start of the study; group 2 consisted of 21 patients who did
not receive ASA before participating in the study. During the study, patients of both groups received ASA (75 mg once a day) for 6 months as
part of basic therapy (antihypertensives, statins). In all patients, before the start of the study and at the final stage, the activity of platelets was
determined by the expression of glycoproteins GPIIb (CD41), GPllla (CD61) and P-selectin, as well as the content in the blood of endothelial
progenitor cells (CD45-CD31*CD133*) and desquamated endothelial cells (CD45CD31+CD133:) by flow cytometry. The content of C-reactive
protein, cytokines TNF-a and IL-10 and asymmetric dimethylarginine (ADMA) in the blood was determined by ELISA. All patients underwent a
test with flow-dependent vasodilation of the brachial artery.

RESULTS. In patients who did not receive ASA before the start of the study, the activity of platelets in the peripheral blood was higher, signs
of more pronounced endothelial dysfunction than in patients who received ASA were noted. After 6 months of taking ASA on the background
of standard antihypertensive therapy, the level of activation of platelets decreased in patients of both groups. In the patients of group 1, the
expression of CD41 decreased by 31.8 % (p < 0.01), CD61 — by 15.2 % (p < 0.01). In group 2, the suppression of platelet activity was even
more pronounced: the level of CD41 decreased by 55.2 % (p < 0.001), CD61 — by 27.5 % (p < 0.05). In patients of group 1, the percentage of
P-selectin-expressing platelets decreased by 78.1 % (p < 0.01), in group 2, the number of such platelets also decreased significantly — by 42.5 %
(p < 0.05). The number of endothelial progenitors in the blood increased significantly in both groups: 3 times in patients of group 1 (p < 0.001);
2.3 times — in patients of group 2 (p < 0.001). In patients of both groups, a significant (2-fold) increase in the endothelium-dependent vasodi-
latation index was observed (p < 0.01). At the end of the study, a decrease in the blood level of CRP by 12.2 % and 18.8 %, pro-inflammatory
cytokine TNF-a by 50.0 % and 57.0 %, respectively, was found in patients of groups 1 and 2 (p < 0.001).

CONCLUSION. The suppression of platelet activity in response to acetylsalicylic acid in patients with arterial hypertension and atherosclerotic
cardiovascular diseases was accompanied by alterations in the intensity of systemic inflammation and the restoration of endothelial functions.
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In accordance with modern ideas about the pathogenesis of throm-
botic complications of cardiovascular diseases (myocardial infarction,
stroke), it should be noted that platelets and platelet humoral factors play
a key role in the development of thrombosis. It is believed that the rupture
of the plaque with a violation of the integrity of the endothelial monolayer
is the starting mechanism for the formation of a platelet thrombus and
its first stage — platelet adhesion [1]. However, the conditions for adhe-
sion of platelets are also created when the function of the endothelium is
suppressed.

The endothelium, originally considered as a simple passive barrier, is
now considered as an organ whose dysfunction is critical to the initiation,
progression, and development of clinical complications of cardiovascular
disease [2, 3]. The endothelium plays an important role in vascular tone,
regulating thrombosis and thrombolysis, adhesion and activation of plate-
lets to maintain uninterrupted blood flow under physiological conditions.
In the conditions of intact vascular endothelium, adhesion and aggrega-
tion of platelets are prevented due to mutual electrostatic repulsion with
intact endothelium as they have a negative charge, as well as due to the
production of prostacyclin, nitric oxide and ecto-ADP-phase (CD39) by
the endothelium [4, 5]. Under conditions of suppression of endothelial
function and activation of blood platelets, the first stage of adhesion is as-
sociated with the binding of the GPIb-IX-V receptor complex of the platelet
membrane to the A1 domain of immobilized VWF, which is a constitutive
component of the extracellular matrix of endothelial cells [6, 7, 8]. The
next stage is their aggregation. Aggregation is stimulated by agonists cir-
culating in the blood, as well as contained in plaque and subendothelium,
and released from platelets (collagen, thrombin, thromboxane A2, platelet
activation factor, serotonin, ADP, norepinephrine). Agonists stimulate the
secretion of biologically active substances from platelet granules, as a
result of which new platelets are included in the aggregation process. Ag-
gregation ends with the formation of bridges between adhesive proteins
(fibrinogen, von Willebrand factor) and activated glycoprotein receptors
[Ib/llla of platelets (integrin allbB3) [9, 10]. In this way, a platelet throm-
bus is formed, which is the basis of the pathological process. This justi-
fies the pathogenetically based use of antiplatelet drugs in the treatment
of cardiovascular diseases and for their secondary prevention [11, 12].

According to modern literature, systemic and local inflammatory pro-
cesses determine the evolution of atherosclerotic plaque from the early
stages of development to its rupture and atherothrombosis. There is an
increasing evidence that platelets, through their complex interactions with
endothelial and inflammatory cells, play an important role in initiating and
maintaining this process [13, 14, 15]. Thus, circulating activated platelets
can release proinflammatory and mitogenic factors in the local microen-
vironment, which leads to the activation of endotheliocytes and promotes
the recruitment of monocytes into the subendothelium [4, 16, 17]. The
initial contact between platelets and endothelial cells is mediated by P-se-
lectin (CD62P), E-selectin and P-selectin glycoprotein ligand-1 (PSGL-1),
which are expressed on the surface of endothelial cells upon their ac-
tivation [18, 19, 20]. The presence of integrins, which are transmem-
brane receptors that mediate cell adhesion on the surface of platelets,
further enhances this binding, resulting in more stable adhesion between
platelets and endotheliocytes [21]. In addition, endothelial cells express
ADAM-15, a member of the ADAM (disintegrin and metalloproteinase)
family, a transmembrane cell surface protein that binds to platelets via
the GlIb/llla receptor, promoting their activation. In turn, platelets enter an
activated state, releasing numerous inflammatory mediators and growth
factors, such as chemokines, tumor necrosis factor (TNF) superfamily,
adhesion proteins, blood coagulation factors, and other mediators, which
further activate endothelial cells and promote the recruitment of mono-
cytes/macrophages to the subendothelium, which is the initial stage of
atherosclerotic plague formation [22].

Thus, activated platelets are able to activate both endotheliocytes and
pro-inflammatory cells — monocytes/macrophages, which are directly in-
volved in the formation and progression of atherosclerotic plaque, as they
are the basis for the formation of foam cells [23, 24]. This interaction
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occurs due to P-selectin. P-selectin, a large adhesion molecule of the
selectin family, is expressed in increased concentrations on the surface
of platelets during their activation, mediating interactions between en-
dothelial cells, leukocytes, and other platelets. Activated platelets form
aggregates with circulating leukocytes. The initial binding of platelets to
leukocytes is mediated by the binding of P-selectin of platelets to PSGL-1
of leukocytes. After that, further activation of platelets by leukocytes oc-
curs, and platelets contribute to the transformation of leukocytes into
more adhesive and migratory forms.

In addition, the data of a number of studies indicate that platelets can
affect the restoration of the endothelium by inhibiting the recruitment of
endothelial progenitor cells (EPCs) at the site of vascular damage, in-
fluencing their proliferation, maturation, differentiation into cells of the
endothelial phenotype and the acquisition of functional properties. Such
as NO production in vitro [25, 26]. Such effects of platelets do not depend
on direct contact between the two cell populations and are believed to be
mediated through platelet-derived growth factor (PDGF) and basic fibro-
blast growth factor (bFGF).

Thus, according to a number of researchers, low-grade inflammation,
endothelial dysfunction, and platelet hyperreactivity are independently as-
sociated with an increased risk of cardiovascular events. According to the
results of large-scale clinical studies, inhibition of platelet activity due to
long-term use of antiplatelet drugs has proven to be an effective means
of reducing the risk of developing cardiovascular diseases. The prognos-
tic benefits of ASA, Clopidogrel, and later Prasugrel and Ticagrelor were
demonstrated in studies on the secondary prevention of cardiovascular
diseases.

Considering the interaction between circulating platelets and vas-
cular endotheliocytes, the aim of the study was to assess the potential
improvement in endothelial function by inhibiting platelet activity with
acetylsalicylic acid in patients with arterial hypertension and established
atherosclerotic cardiovascular diseases.

MATERIALS AND METHODS

The study was performed with the informed consent of the partici-
pants in accordance with the standards of Good Clinical Practice (GCP)
and the principles of the Declaration of Helsinki. The research protocol
and the informed consent form were approved by the Ethics Commis-
sion of the M. D. Strazhesko National Scientific Center of Cardiology,
Clinical and Regenerative Medicine NAMS of Ukraine. Examination and
treatment of all patients was carried out in accordance with the current
guidelines for the treatment of hypertension and cardiovascular diseases
of the Ukrainian Association of Cardiology and the European Society of
Cardiology [27].

41 patients with arterial hypertension and atherosclerotic cardiovas-
cular diseases (ischemic heart disease, peripheral artery disease, ischemic
stroke/transient ischemic attack) were included in the study. The average
age of the patients was 61.1 + 1.2 years; among them, 18 men (43.9 %)
and 23 women (56.1 %). The study participants were divided into two
groups. Group 1 included 20 patients who were constantly receiving ASA
as part of the basic treatment; group 2 consisted of 21 patients who,
before inclusion in the study, did not receive ASA or other antiplatelet
drugs on a permanent basis. The groups were comparable regarding age
and gender composition. After inclusion in the study, patients of both
groups received ASA drug "Magnikor" (Kyiv Vitamin Plant, Ukraine) at a
dose of 75 mg 1 time per day as part of the basic optimal drug therapy.
The duration of observation was 6 months. At the inclusion stage and
subsequently, if necessary, corrections to basic therapy (including anti-
hypertensives and statins) were made.

The activity of platelets was determined in all patients at inclusion in
the study and after 6 months, as well as the content of endothelial progen-
itor cells (EPCs) with phenotype CD45-CD31+CD133* and desquamated
endothelial cells (DECs) with phenotype CD45-CD31+CD133- in the blood.
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The functional activity of platelets was determined by the expression of
glycoproteins GPIlIb-Illa and P-selectin on their surface. The determina-
tion was performed utilizing fluorochrome-labeled mouse anti-human
monoclonal antibodies CD61-FITC to the GPIIb subunit, CD41-PE to the
GPllla subunit and CD62P-PE to P-selectin (Beckman Coulter Inc., USA)
on a flow cytometer NAVIOS (Beckman Coulter Inc., USA). The percent-
age of cells expressing corresponding surface markers, along with the
relative amount of GPIIb-llla and P-selectin receptors on the surface of
platelets measured by mean fluorescence intensity (MFI, conventional
units), were estimated. For the research, peripheral blood with 3.8 % so-
dium citrate as an anticoagulant was diluted with phosphate buffered sa-
line (PBS) at room temperature in a 1:100 dilution. Subsequently, 100 pL
of the diluted blood was incubated for 15-20 minutes with a mixture of
monoclonal antibodies to CD61 and CD41, or with a mixture of antibodies
to CD61 and CD62P at room temperature, protected from light; 200 pL of
PBS was added to the sample, followed by flow cytometry analysis.

To estimate EPCs and DECs by flow cytometry, 100 L of peripheral
blood with 3.8 % sodium citrate as an anticoagulant was incubated for
15-20 minutes with a mixture of mouse anti-human CD31 FITC, CD133
APC, and CD45 PC7 monoclonal antibodies (Beckman Coulter Inc., USA)
at room temperature, protected from light. After the incubation, red blood
cells were lysed using the OptiLyse lysing solution (Beckman Coulter Inc.,
USA) for 10 minutes, and 500 pL of PBS was added. To count the absolute
number of cells per 1 pL, 100 pL of FlowCount fluorospheres (Beckman
Coulter Inc., USA) were added to the cell suspension. The content of EPCs
and DECs in 1 pL of blood was determined, along with the ratio of the
number of DECs to that of EPCs (in conventional units).

A negative control (blood sample without the addition of monoclonal
antibodies) and an isotype control with FITC or APC-conjugated IgG, and
lgG,, antibodies (Beckman Coulter Inc., USA) were used to set up the
protocols. Flow cytometry analysis was performed on a NAVIOS flow cy-
tometer using Navios EX Software, v. 2.2 (Beckman Coulter Inc., USA). At
least 4x10“ cells per sample were recorded.

The kits for ELISA estimation of C-reactive protein in blood (/BL Inter-
national GmbH, Germany), the pro-inflammatory cytokine TNF-a (Labor
Diagnostica Nord, Germany), the anti-inflammatory cytokine IL-10 (/BL
International GmbH, Germany), and the concentration of asymmetric di-
methylarginine (ADMA) (Immunodiagnostik AG, Germany) were used. The
data were recorded on the automatic analyzer ThunderBolt (Gold Standard
Diagnostics Corp., USA) and processed using the Storm Software Suite.

To assess the dynamics of the endothelium-dependent vasodilation
index in all patients at both the screening stage and after 6 months, a
test involving flow-dependent vasodilation of the brachial artery was con-
ducted.

Statistical analysis of the obtained results was carried out using
methods of descriptive statistics, parametric (Student) and non-paramet-
ric (Mann-Whitney) criteria. Group comparisons were conducted using
Fisher's test, and significance was set at p < 0.05 for determining differ-
ences. The data were presented as mean + standard deviation (M % o).

RESULTS AND DISCUSSION

All patients included in the study had hypertension and verified car-
diovascular diseases. The percentage of patients with ischemic heart
disease and hypertensive kidney disease was comparable in the compari-
son groups (Table 1). In group 1 there were more patients with ischemic
stroke/transient ischemic attack — 25.0 % vs. 14.3 % in group 2 (x* = 4.8,
p = 0.008); with heart failure — 60.0 vs. 23.8 % in group 2 (x° = 8.3,
p = 0.004) and with type 2 diabetes — 60.0 % vs. 38.1 % in group 2
(¥?=3.4,p=0.07). On the other hand, peripheral artery diseases occurred
more often in patients of group 2 —19.0 % vs. 5.0 % in group 1 (x¥*= 5.8,
p = 0.01). Cardiovascular diseases developed in all patients against the
background of hypertension, the duration of which did not differ in the
comparison groups.
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Measurement of office blood pressure at the inclusion visit proved
the ineffectiveness of the previous antihypertensive therapy, the modifi-
cation of which made it possible to achieve and maintain the target blood
pressure < 140/80 mm Hg in most patients. According to the anamnesis,
68.0 % of patients received statin therapy in doses that did not ensure the
achievement of target levels of low-density lipoproteins. At the screening
stage, all patients were prescribed high-intensity statins. According to the
results of the survey conducted after 1, 3, and 6 months, patients adhered
to the prescribed regime and doses of statin therapy.

Table 1. Clinical characteristics of patients at the screening stage

(M= 0).

Indicator ?':0:"201) :;;1"'2]12)
Duration of hypertension, years 13.1+84 125+7.0
Body mass index, kg/m2 31.7+£37 32.0+6.4
Diabetes, % (number of people) 60.0 (12) 38.1(8)*
IHD, % (number of people) 70.0 (14) 71.4 (15)
Stroke, % (number of people) 25.0 (5) 14.3 (3)*
PAD, % (number of people) 5.0 (1) 19.0 (4)*
Chronic kidney disease, % (number of people) 30.0 (6) 28.6 (6)
Heart failure, % (number of people) 60.0 (12) 23.8 (5)*
Office SBP, mm Hg 160.5 £ 16.7 152.2 £ 11.4*
Office DBP, mm Hg 926+86 92.4+86

Note: * — p < 0.05 compared to group 1, IHD — ischemic heart disease;
SBP — systolic blood pressure; DBP — diastolic blood pressure.

Blood platelet activity was assessed for all patients both before the
commencement of the study and at its conclusion (Table 2).

Table 2. Dynamics of indicators of platelet activity and the content of
EPCs and DECs of patients in the initial state and after 6 months of treat-

ment (M £ 0).
. Group 1 Group 2
Indicator (n = 20) (n=21)
MFI CD41 (GPIIb) screening 151141 18.3+1.2*
conditional units 6 months 103+1.4** 101 +1.0%*
MFI CD61 (GPIlla), screening 6.6+ 0.6 9.1+0.9*
conditional units 6 months 56+03**  6.6+0.3**
MFI CD62P (P-selectin), screening 43+0.3 58+0.2*
conditional units 6 months 40+05 44+02
The percentage of platelets screening 3203 4005
expressing CD62P, % 6 months 0.7+0.01**  23+0.03*
The blood content of EPCs screening 8005 7.0£08
(CD31+CD133"), cells/uL 6 months 240+45%* 158+12**
The content in the blood of DECs screening 379.4+£474 523.9+50.2¢
(CD31+CD133), cells/pL 6 months 4418+537  4925+203
EPCs/DEC, screening 47.4+£31 74.8 £5.9*
conditional units 6 months 18425  312+28**

Note: * — p < 0.05 compared to group 1; ** — p < 0.05 compared to the initial value.
DECs - desquamated endothelial cells; EPCs — endothelial progenitor cells.



As can be seen from Table 2, at the stage of screening, a difference
in the level of activation of blood platelets was noted between the groups.
In patients who did not receive ASA before the start of the study (group
2), the level of platelet activity in the peripheral blood flow was higher than
in patients who received ASA (group 1). Thus, patients who did not take
ASA had a higher level of glycoprotein GPIIb/GPllla expression: by 21.2 %
according to GPIIb expression (p < 0.05), by 37.9 % according to GPllla ex-
pression (p < 0.05). Also, patients who did not take ASA had a higher level
of P-selectin (CD62P) expression by 34.9 % (p < 0.05). They exhibited a
25.0 % higher percentage of activated CD62P-positive platelets compared
to patients who received ASA before inclusion in the study; however, the
difference was not statistically significant (Fig. 1).
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Fig. 1. Histogram of CD62P (P-selectin) expression on platelets
of the studied patients according to flow cytometry data:
A — patient from group 1 before treatment;
B — patient from group 1 after 6 months of treatment;
C — patient from group 2 before the start of treatment;
D - patient from group 2 after 6 months of treatment.
Quadrant B1 — platelets without of P-selectin expression (CD62P-);
quadrant B2 — activated platelets (CD62P).

The content of EPCs in the blood of patients taking ASA was 14.3 %
higher than in patients who did not take ASA before the start of the study,
but the difference was not reliable. The amount of DECs in 1 pL of blood
in patients who did not previously receive ASA was 38.1 % (p < 0.001)
more than in patients who previously received ASA. Accordingly, the
DECs/EPCs ratio index in group 2 was almost 2 times higher than in group
1 (p < 0.001). Thus, at the screening stage, patients who received ASA
had a lower presence of activated platelets in the bloodstream and signs
of less pronounced endothelial dysfunction than in patients who did not
take ASA before inclusion in the study.

During the initial examination, both groups of patients exhibited signs
of low-degree systemic inflammation. Notably, patients who took ASA be-
fore inclusion in the study showed a noticeable tendency toward a lower
level of CRP (by 15 %; p > 0.05) and a higher level of the anti-inflammato-
ry cytokine IL-10 (by 11 %; p > 0.05) compared to patients in group 2. On
the other hand, the content of the pro-inflammatory cytokine TNF-a was
22.3 % (p < 0.05) lower in patients of group 1 (Table 3).
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Table 3. Dynamics of indicators of systemic inflammation, endothelial
function in patients at baseline and after 6 months of treatment.

p compared
Indicator Group Screening 6 months to the initial
level
| 4119 3612 0.04
CRP, mg/L
Il 4825 3935 0.04
| 13.9x 1.6 6.9+1.9* 0.001
TNF-a, pg/mL
Il 17.9+£12.3 7.6+0.6" 0.001
| 0.52 +0.01 0.50 +0.01 n/d
ADMA, pmol/L
Il 0.71 £ 0.02 0.51+0.01* 0.001
Excretion of | 27.2+26.9 21.8+18.8 0.03
albumin with
uring, mg/day I 44.7 £ 291 30.9+10.4 0.045

Note: * — p < 0.05 compared to the initial value.

In addition, the urinary albumin excretion rate, considered as a sur-
rogate marker of endothelial dysfunction, also tended to be lower in group
1 compared to the mean in group 2, a difference of 39.1 %, but did not
reach the confidence limit. However, the blood content of ADMA in pa-
tients of group 1 was 26.8 % lower than in patients who did not take ASA
before inclusion in the study (p < 0.001) (Table 3).

The assessment of the 6-month dynamics of indicators reflecting
platelet activity allowed us to establish the following. The level of circulat-
ing blood platelets activation decreased in patients of both groups. Thus,
in patients of group 1, the expression level of CD41 (GPIIb) decreased by
31.8 % (p < 0.01), CD61 (GPIlla) — by 15.2 % (p < 0.01). In the group of
patients who did not take ASA before inclusion in the study, inhibition of
platelet activity was even more pronounced. Thus, the expression level of
CD41 (GPIIb) decreased by 55.2 % (p < 0.001), CD61 (GPIlla) - by 27.5 %
(p <0.05).

ASA also inhibited the expression of CD62P (P-selectin) on blood
platelets in patients of both groups. Thus, in patients of group 1, despite
a low initial level of CD62P expression, taking ASA for another 6 months
was accompanied by an additional 7.0 % decrease in P-selectin expres-
sion, while in patients of group 2, this indicator decreased by 24.1 %
(p < 0.05). There was no significant difference between these indicators
in both groups after six months of treatment. The number of activated
platelets expressing P-selectin significantly decreased during treatment.
In patients in group 1, the percentage of platelets carrying P-selectin on
the surface decreased by 78.1 % (p < 0.01); in group 2, the number of
such platelets also decreased significantly — by 42.5 % (p < 0.05), but
remained almost 3 times higher than in the group of patients who took
ASA before inclusion in the study.

The amount of EPCs in the circulating blood increased significantly in
both groups: this increase was especially more significant in patients who
were taking ASA before inclusion in the study — by 3 times (p < 0.001). In
patients of group 2, the number of EPCs increased by 2.3 times (p < 0.001).
The number of EPCs in patients of group 1 after 6 months of taking ASA
was 34.2 % higher than in patients of group 2 (p < 0.05). The content of
DECs in the blood increased slightly in group 1 and slightly decreased in
group 2 (the changes had the nature of a trend), and the difference in the
amount of DECs between the groups decreased and became insignificant.

Considering the above-mentioned changes in indicators, the
DECs/EPCs index in both groups significantly decreased — by 61.2 %
(p <0.001) in group 1 and by 58.3 % (p < 0.001) in group 2, but still re-
mained smaller by 69.6 % (p < 0.01) in group 1 compared to group 2. The
obtained data may indicate an improvement in the ability of the bone mar-
row to produce EPCs and a decrease in the severity of endothelial dys-
function in both groups of patients. The last statement is consistent with
the dynamics of the indicator of endothelium-dependent vasodilatation. In
both groups of the study, a significant increase in endothelium-dependent
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vasodilatation index was observed: ingroup 1from6.6 +3.721013.2+4.1 %
(p =0.002), in group 2 from 6.7 + 4.1 t0 13.7 £ 2.5 % (p = 0.001), which
reflects the positive effect of treatment on endothelial function in patients
with cardiovascular diseases.

In addition, the dynamics of the plasma level of ADMA and albumin-
uria during observation can be signs of improvement in the functional
properties of the endothelium. The concentration of ADMA decreased by
28.0 %, respectively, in patients of group 2. ASA treatment was accom-
panied by a probable decrease in daily albuminuria in patients of groups 1
and 2 by 19.9 % and 30.9 %, respectively, particularly among those with
higher initial values. (Table 3).

According to the results of the assessment of systemic inflammation
indicators during treatment, patients in group 1 and group 2 exhibited a
decrease in the level of CRP in the blood by 12.2 % and 18.8 %, respec-
tively, TNF-a level by 50.0 % and 57.0 %, respectively (p < 0.001), and a
consistent trend toward an increase in IL-10 blood level by 20.0 % and
11.0 %, respectively (Table 3).

According to the literature, similar results were obtained regarding
the effect of the use of ASA on endothelial dysfunction. Thus, in a study
of 15 patients with coronary heart disease without hemodynamically sig-
nificant stenosis, the number of EPCs, platelet and endothelial micropar-

ticles was determined. The latter are considered by the authors as signs
of damage to the endothelium. Taking ASA 100 mg/day by patients for
8 weeks was accompanied by a decrease in the number of platelet and
endothelial microparticles by 62.7 % (p < 0.05) and 28.4 % (p < 0.05), re-
spectively, which the authors regard as a positive effect of ASA to restore
the function of the endothelium. The relative number of circulating EPCs
(VEGFR2+CD34+) of circulating polymorphonuclear leukocytes, remained
unchanged [28].

In a prospective randomized study, the ability of P2Y12-ADP receptor
antagonists, capable of preventing ADP-mediated platelet activation and
aggregation, to influence the number of EPCs in 106 patients with acute
coronary syndrome who underwent percutaneous coronary intervention
was studied. The results of the study demonstrated that Ticagrelor in-
creases the number of EPCs in patients with acute coronary syndrome,
which may promote endothelial regeneration. The authors associate this
effect of the drug with its pleiotropic properties [29]. Similarly, com-
pared with Prasugrel, Ticagrelor significantly reduced pro-inflammatory
cytokines such as interleukin-6 and TNF-a and increased the number of
circulating EPCs, contributing to the improvement of arterial endothelial
function in 62 patients with diabetes type 2 and non-ST-segment eleva-
tion acute coronary syndrome [30].

CONCLUSION

observed.

N\

1. The use of acetylsalicylic acid in patients with arterial hypertension and established atherosclerotic cardiovascular diseases was associated
with the suppression of blood platelet activity, which was evident in the decreased expression of GPIIb-llla and P-selectin and the number
of CD62P- cells. These effects can lead to the suppression of platelet ability to aggregate and interact with blood cells and endotheliocytes.

2. In the context of acetylsalicylic acid treatment, a statistically significant reduction in markers of systemic inflammation, including the blood
level of CRP, the pro-inflammatory cytokine TNF-a, and a trend towards increased content of the anti-inflammatory cytokine IL-10, was

3. The observed decrease in blood platelet activation level and systemic inflammation intensity resulted in the recovery of endothelial function
and enhanced bone marrow capacity to produce endothelial progenitor cells.
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[ToxpamenHsa QyHKIII eHIOTETi0 HITAXOM
NPUTHiYeHHA AKTUBHOCTI TPOMOOIUTIB 3a
TOIIOMOIOX0 ALeTUICATIINIOBOI KMCIOTH Y
XBOPUX 3 apTepianbHOIO rillepTEeH3i€l0

Tamaesa T. B., Mimenxo JI. A., Tpetsax 1. B., Marosa O. O., Bacummauyx H. M., Basinosa JI. JI.

Y "Hayionanvruii naykoeuil uenmp "Tncmumym xapdionoeii, kniniuHoi ma pezeHepamusHoi meouyuHu
im. akad. M. [I. Cmpasecxa Hayionanvroi akademii meduunux nayx Yxpainu", Kuie, Ykpaina

3rigHo 3 cyyacHUMU yaBAeHHAMY LO[O0 NaTOreHe3y TPOMOOTUYHUX YCKIaAHEHb CEPLEBO-CYANHHUX 3aXBOPIOBAHD (IHGapKTy MioKapAa, iH-
CYNbTY), CNNA 3a3HAYNTH, LLO KITKOHOBA POJIb y PO3BUTKY TPDOMOO3Y HAaNneXuTb TPOMOOUUTAM | TDOMOOLMTAPHUM TYMOPanbHUM hakTopam.
AKTUBOBAHI TPOMOOLNTY CIDOMOXKHI aKTUBYBATY SK EHAOTENIOUNTH, TaK | Npo3ananbHi KAiTUHN — MOHOUNTW/Makpogary, 1o 6epyTs 6e3m0-
CEPESHIO y4acTb y (hOPMyBaHHI Ta NPOrpPecyBaHHi atepockIepoTNIHOI OIALLIKN.

~

META POBOTU — BU3HAYUTU MOXIIUBICTb NOKPALLEHHS (DYHKLIT eHAOTENII0 LIIXOM NPUTHIYEHHS aKTUBHOCTI TPOMOOUMTIB 3a [OMOMOro
auetuncaniynnoBoi kucnotu (ACK), y XBopux Ha apTepiasibHy rinepTeH3ito Ta aTepoCKIepOTUYHI CepLeBO-CYANHHI 3aXBOPHOBAHHS.

METOAMN. B gocninxeHHs 6yB BKIOYeHUA 41 nayieHT 3 apTepiasibHOK TiNepTEH3IEID Ta BCTAHOBIEHUMY aTEPOCKIIEPOTUYHUMU CEPLIEBO-CY-
JVHHUMW 3aXBOPHOBAHHAMM. Bei nauieHTv 6ymm posnogineHi Ha i rpynu. [o rpynn 1 yBiiuino 20 nauieHTiB, ki 40 N04aTKY AOCTIIKEHHS
npwimanu ACK; rpyny 2 cknann 21 nauieHT, ski 40 yyacTi B JocnigxeHHi He oTpumyBau ACK. T1ig yac JOCHIMKEHHS nayieHTn 060X rpyn
otpumyBamm ACK (75 mr 1 pa3 Ha fo6y) npotsarom 6 micayiB y cknagi 6a3ucHoi Teparii (aHTUrinepTeH3uBHi, ctatumm). Beim navieHTam [o
10Yarky JOCTIKEHHS Ta Ha 3aBEPLLASIbHOMY eTari NPOBOANIN BU3HAYEHHS aKTUBHOCTI TDOMOOLUTIB 3a EKCIIPECIE0 Ha iX MOBEPXHI IMIKONPo-
TeiHiB GPIIb-llla Ta P-cenekTuHy, a Takox BMICTY B KPOBI K/TITMH-MONEPEAHNKIB eHgoTenioynTis (gpeHotnn CD45CD31+CD133) 1a 3nyijeHnx
eHzoTenianbHuX KiTuH (¢peHotun CD45CD31+CD1337) meTogom npoTo4Hoi uuTomerpii. BmicT B kpoBi C-peakTuBHoro 6inka, untokixis TNF-a
12 I/1-10 i acumetpuyHoro gumetunaprinivy (ADMA) Buznaqanu imyHoghepmeHTHUM METOLOM. Beim navieHTam npoBogum npoby 3 noTik-3a-
JIEXHOI0 Ba3ogunaralieto nne4oBoi aptepii.

PE3YJIbTATH. Y nauieHTiB, ki 40 noYaTky AOCHIMKeHHS He oTpumyBammn ACK, piBeHb akTMBHOCTI TDOMOOLUTIB B nepuchepiiiHomy KpoBOTOKY
OyB BULLIUM, BIAMIYaNNCh 03HaKN OifibLL BUPAXEHOI ANCHYHKLIT éHAOTENI HX Y NaLieHTiB, aki il npuimanu. Yepes 6 micsuis npuiomy ACK
Ha hoHI CTaHZAPTHOI aHTUTINEPTEH3NBHOI Teparii PiBeHb akTuBaLii UMPKYITOYNX TPOMOOUNTIB KPOBI 3MEHLLNBCSA Y NayieHTiB 060X rpyn. Y
navieHTie 1 rpynu piserb excrpecii CD41 (GPIIb) smexiumses Ha 31,8 % (p < 0,01), CD61 (GPIlla) — Ha 15,2 % (p < 0,01). Y nauienTis rpymm 2
MPUTHIYEHHS aKTUBHOCTI TPOMOOUMTIB OYI10 Lye OiNbLL BUPaXXeHUM: piBeHb ekcrpecii CD41 (GPIIb) ameHiumses Ha 55,2 % (p < 0,001), CD61
(GPllla) —Ha 27,5 % (p < 0,05). ¥ nauiextis rpynu 1 BiGCOTOK TDOMOOUMTIB, SIKI HECIN HA NOBEPXHI P - cenekTuH, 3Hn3nscs Ha 78,1 % (p < 0,01);
B Ipyni 2 KifbKIiCTb TaKuX TPOMOOLNTIB TAKOX CYTTEBO 3HN3UNACh — HA 42,5 % (p < 0,05). KinbKicTb KIITUH-N0NEPEAHNKIB eHA0TENIOUNTIB B
LMPKYTTIOK04IN KPOBI CYTTEBO 3p0Ca B 000X rpynax: y 3 pasu y nauieutis rpynu 1 (p < 0,001); y 2,3 pa3u — y nauieHtis rpynmu 2 (p < 0,001). Y
nawieHTiB 060X rpyn crocTepirany cyTrese (B 2 pasu) 36ibLUIEHHS IHAEKCY eHA0Tenin3anexHoi Bazogunarayii (p < 0,01). Hanpukinyi gocsni-
J)KEHHS BUSIBIEHO 3MEHLLEHHS PiBHS B KpoBi C-peakTuBHoro 6inka Ha 12,2 % i 18,8 %, nposananbHoro yntokiHy TNF-a —Ha 50,0 % i 57,0 %
BiAMoBigHo y nayienTis rpynu 1 1a 2 (p < 0,001).

BUCHOBOK. [TpurHideHHs akTUBHOCTI TPOMOOLMTIB KPOBI 3a AOMOMOr0K aLyeTuIcaniynaoBoi KNCIOTH y NAaLieHTIB 3 apTepianbHO rinep-
TEH3IEH Ta BCTAHOBIEHUMY aTePOCKIEPOTUYHUMU CEPLEBO-CYAUHHUMU 3aXBOPIOBAHHAMU CYNPOBOKYBAIOCH 3MEHLLIEHHAM [HTEHCUBHOCTI
CUCTEMHOI0 3araneHHs T1a BiHOBIEHHAM (OYHKLII eHOTEit.

Knto4osi cnoBa: TpomM6ounTy; KIITUHN-NONEPEAHNKN eHAOTENIOUNTIB, eHAOTENIanbHa ANCEYHKLIA, apTepianbHa rinepTeHsis, ayetnacaniym-
\ J10Ba Kncnaota /
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