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Abstracts: Purpose. To determine the frequency of development of aspirin resistance in patients with coronary heart disease and to
identify risk factors for the development of resistance to acetylsalicylic acid (ASA) in patients with coronary heart disease. Material
and Methods: 96 patients were enrolled in this study with stable forms of ischemic heart disease who received a standard dose of
aspirin 75 mg/day for a long time. Patients were divided into 4 groups according to the prescription of ASA. Group 1 consisted of
patients who did not receive aspirin, the second group consisted of patients taking aspirin up to 1 year, the third group consisted of
patients taking aspirin from 1 year to 5 years, and the fourth group included patients taking aspirin for more than 5 years. An addition,
according to the results of determining aspirin resistance, the patients were divided into 2 groups. Platelet aggregation was measured
using a laser analyzer: adenosine diphosphate (ADP) with 1.0 and 5.0 umol was used. Resistance criterion: ADP >72% at 5.0 umol.
Results: 17.7% of patients who took aspirin in a standard dose of 75 mg/day were resistant to aspirin, and a third of them took aspirin
for more than 5 years. According to the results of a study of platelet aggregation activity, the average degree of platelet aggregation
with 5.0 umol of ADP was 82.4% in patients with no reaction to aspirin. An inadequate response to aspirin was reliably often observed
in women and the elderly (58.8% and 70.5%). When analyzing the results of routine laboratory studies in patients with aspirin
resistance, there was a tendency to higher levels of cholesterol and glucose (p<0.05). Possible risk factors for the development of ASA
resistance are hypercholesterolemia and hyperglycemia, since aspirin resistance was more common in patients with diabetes (13 out of
17) and obesity (11 out of 17).Conclusion: High rates of ADP-induced platelet aggregation were obtained in ¥ patients with coronary
heart disease. Aspirin resistance was observed more in women over 65 years old and in patients taking aspirin over 5 years old.
Possible risk factors for the development of resistance to ASA are hypercholesterolemia and hyperglycemia, since aspirin resistance
was more common in patients with diabetes mellitus and obesity.

Keywords: acetylsalicylic acid; aspirin resistance; cardiac ischemia; platelet aggregation.

INTRODUCTION

Despite advances in medical science and
prevention, cardiovascular disease (CVD) is the main
cause of morbidity and mortality in economically
developed countries (Alyavi, A., & Uzokov, J. 2017).

It was shown that atherosclerotic and
inflammatory lesions of the intima of the coronary
vessels with a violation of its integrity occupy a leading
place in the mechanism of atherothrombosis
(UZOKOQV, J. et al, 2019). Hypercoagulation, a
slowdown in blood flow, and a decrease in the process
of fibrinolysis can also lead to the formation of a blood
clot (Cucumbers, P.P. et al., 2012; Uzokov, J. 2015,
June).

Among the main etiopathogenetic factors of
coronary heart disease (CHD), coronary atherosclerotic
thrombosis is considered as the main factor in the
progressionof the disease, the development of acute
coronary syndrome (ACS), as well as sudden cardiac
events (Alyavi, A.L. et al., 2018; Radjabova, D. I. et al.,
2018; MamarkyJos, X. A. et al.,).

Platelets play a central role in the
pathophysiology of coronary heart disease (CHD):
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platelet activation and aggregation is one of the key
mechanisms of blood clot formation. Platelets are
known to be the first to respond to rupture of an
atherosclerotic plaque and form the basis for the
formation of an arterial thrombus (Calkin, A. C. et al.,
2009; Alyavi, A. L., & Uzokov, J. K. 2016; Alyavi,
Bax., & Uzokov, J. 2018).

The prevalence of coronary heart disease, its
role as a cause of disability, and a decrease in the
quality of life of a significant part of the population
determined the continuous improvement of treatment
methods for various forms of this pathology. Given the
relationship between the activation of the hemostatic
system and the main risk factors, as well as its leading
role in the development and progression of
atherosclerosis and its complications, it seems
pathogenically justified to prescribe antithrombotic
drugs not only for treatment, but also for the prevention
of cardiovascular diseases. Their use reduces the risk of
development burden associated with thrombosis, or to
improve the prognosis of patients with already
developed thrombosis (Geisler, T. et al., 2010; Uzokov,
J., etal., 2016; Anis, J.U., & Alyavi, B.A. 2016; Alyavi,
A. L.etal., 2017).

The appointment of antiplatelet agents reduces
the functional activity of platelets, thereby preventing
their response to aggregation-inducing effects of
pathophysiological — processes of  post-infarction
remodeling of the cardiovascular system. From the
standpoint of evidence-based medicine, the appointment
of antiplatelet drugs for primary and secondary
prophylaxis of acute cardiovascular events is an
obligatory component of the pharmacotherapy of
coronary heart disease and is included in the clinical
recommendations at different levels (Vadasz, D. et al.,
2013; Alyavi, A. L. et al., 2017; Alyavi, B., & Uzokov,
J. 2017; A6aynnaes, A. X. Et al., 2018; Alyavi, B. A.,
et al., 2018; Uzokov, J. et al., 2017).

To date, the only antiplatelet which clinical
effectiveness has been proven by numerous clinical
studies is acetylsalicylic acid (aspirin). The
effectiveness of the use of acetylsalicylic acid for
primary and secondary prevention of fatal
complications of lesions of arteries in the various
vascular pools has been confirmed by a large number of
controlled clinical trials (Garabedian, T., & Alam, S.
2013; Abdullaev, A. Kh., et al., 2018; Alyavi, B. A., et
al., 2018; Alyavi, B., & Uzokov, J. 2018; You, J. J. et
al., 2012; Alyavi, A. et al., 2018).

According to a meta-analysis of 287 studies,
including 212,000 patients at high risk for
cardiovascular complications, conducted by an ATT
Collaboration expert group (Antithrombotic Trialists'
Collaboration), prolonged intake of aspirin (75-325 mg
per day) reduces the total incidence of myocardial
infarction, stroke and cardiovascular death by 23%. In

accordance with the recommendations of the American
Heart Association, the appointment of aspirin, in the
absence of contraindications, is advisable for all
patients with coronary artery disease. Acetylsalicylic
acid (ACA) or aspirin has been widely used in
cardiology since the 80s of the XX century as an
antiplatelet drug. Aspirin blocks type 1 cyclooxygenase
(COX 1) in platelets, inhibiting the synthesis of a
powerful platelet aggregation (AT) inducer -
thromboxane A2 (TXA2). As a result, irreversible
suppression of antibodies occurs.

Despite the widespread use of ASA for the
prevention of cardiovascular complications in patients
with coronary heart disease, ischemic events still occur
in some patients receiving regular antithrombotic
therapy, which is regarded as manifestations of
resistance, i.e., resistance, to ASA. The causes of this
phenomenon are not fully understood (Friend, M. et al.,
2003; Radjabova, D. I. et al., 2018; Alyavi, B.A,, et al.,
2019).

In the literature, there is a different prevalence
of aspirin resistance - from 5.5% to 43% and largely
depends on the applied diagnostic tests and studies of
categories of patients.
(http://www.escardio.org/guidelines). Recently, there
has been increasing evidence that individuals showing a
poor response to conventional antiplatelet agents have
an increased risk of atherothrombosis. Moreover, such
patients appear to have a poorer prognosis than patients
with clear, ASA-dependent inhibition of platelet
function (Fleg, J. et al., 2013; ABDULLAEV, A. Kh.,
et al., 2019;Alyavi, B.A., et al.,2019).

Aspirin resistance is defined as: the inability of
aspirin to protect the patient from thrombotic
complications; lengthen bleeding time; inhibit the
biosynthesis of TXA2; inhibit platelet function in one or
more in vitro tests. Aspirin resistance is divided into
clinical and laboratory. The clinical type of resistance is
indicated when, despite taking aspirin, thrombotic
complications occur. The laboratory type of aspirin
resistance is diagnosed based on an in vitro
determination of platelet function while taking ASA.

The problem of resistance to antiplatelet drugs
is fundamental in its significance, since it creates the
prerequisites for the individualization of preventive
therapy and the formation of more effective methods of
preventing the disease (Uzokov, J. 2019; Xu, X. R. et
al., 2016). In this regard, the question arises about the
use of methods for assessing the effectiveness of
antiplatelet therapy over the next months and years. The
frequency variability of resistance to antiplatelet agents
depends on the test system used, therefore, to date, the
determination of individual sensitivity and change of
antiplatelet in connection with its laboratory resistance
are limited only by the scope of scientific research
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(Uzokov, J. 2015, June; Lyutfullayevich, A. A. et al.,
2017; Jamol, U., & Aniskhon, A. 2016).

The “Gold Standard” in assessing the effect of
ASA on platelet reactivity is the optical aggregatometry
method, also called light transmission aggregometry
(LTA) (You, J. J. et al., 2012; Staessen, J. A. et al.,
2016). The effectiveness and safety of ongoing
antiplatelet therapy in the early and long term after a
vascular event can be evaluated as a clinical analysis
and as laboratory methods, which include the study of
spontaneous platelet aggregation (Geisler, T. et al.,
2010; Park, J. B. 2016; Perk, J. et al., 2012).

Spontaneous aggregation is the formation of
microaggregates, initiated by stirring a suspension of
platelets without the addition of exogenous inducers. It
is known that spontaneous aggregation is sometimes
detected in healthy individuals, increased in patients
with cardiovascular diseases and, according to some
studies, may be a risk factor for thrombotic events.

Most of the methods for studying spontaneous
platelet aggregation can be divided according to the
principle of their implementation into two main groups:

e optical (measuring the optical density of a platelet
suspension);

e visual (direct morphological assessment of
aggregated platelets or a change in their number).

According to Usacheva E.V. et al., (Uzokov, J.
et al., 2016; Deedwania, P. C. 2003; Uzokov, J. et al.,
2016; Craft, R. M. et al., 2004). indicators of
spontaneous platelet aggregation in 58.4% of patients
with coronary heart disease, despite the ongoing
antiplatelet therapy, are higher than the reference
values. Since among patients with coronary
atherosclerosis receiving ASA, 76.2% of patients have
signs of hyperaggregation during spontaneous platelet
aggregation.  Platelet  hyperaggregation  during
spontaneous aggregation in patients with coronary
atherosclerosis receiving ASA may underlie the
development of repeated vascular events, which
requires further study of this issue with a comparison of
the results with clinical data and indicators of induced
platelet aggregation.

In a meta-analysis of the results of 6 studies,
including 3059 patients (Uzokov, J. et al., 2016; Brar,
S. S. et al.,, 2011; Uzokov, J. et al., 2016; Tanashyan,
M. M. et al., 2016; Alyavi, A., & Uzokov, J. 2016,
September). it was found that the residual platelet
aggregation activity determined using the Verify Now
method P2Y 12 > 230 units was associated with a higher
incidence of the combined endpoint [Odds ratio (OR)
2.10; 95% confidence interval (Cl) 1.62-2.73; p
<0.0001)], including individual deaths (OR 1.66; 95%
Cl 1.04-2.68; p = 0.04), myocardial infarction (OR:
2.04; 95% CI1, 51-2.76; p<0.001) and stent thrombosis

(OR 3.11; 95% CI 1.50-6.46; p=0.001). Using a
combined ROC  (combinedreceiveroperatorcurve)
analysis, cut-off points were determined (> 46%
aggregation at 5 umol ADP and> 59% for 20 pmol
ADP), which were associated with a high risk of
ischemic events (58% and 54%, respectively, depending
on the dose ADP) (Alyavi, A. L., et al., 2017; Alyavi,
A.etal., 2017; Usacheva, E.V., et al., 2013).

Patients with chronic coronary heart disease
take aspirin for years without knowing the effectiveness
of the drug (Alyavi, A. L. et al., 2017). Determining the
effectiveness of antiplatelet agents using laboratory
tests do not always carried out.

Purpose of this study was to investigate the prevalence of
aspirin resistance, and factors affecting to the aspirin
resistance in patients with coronary heart disease who have
been taking aspirin for a long time.

MATERIALS AND METHODS

The study included 96 patients aged>18 years
with a diagnosis of stable angina pectoris (SAP) of II-
Il functional classes (FC). Patients were admitted to
the cardiology department of the Republican
Specialized Scientific and Practical Medical Center for
Therapy and Medical Rehabilitation. The diagnosis of
coronary heart disease in the form of clinical forms of
stable angina pectoris I-1ll FC was established in
accordance with European recommendations (Alyavi,
B. et al., 2018). The diagnosis was made on the basis of
anginal pain or chest discomfort arising in exertion or
emotional stress lasting no more than 15 minutes and
stopping on their own or after taking nitrates.

Exclusion criteria: SAP 1V FC; MI with and
without ST segment elevation on the ECG; CHF IV FC
by NYHA, other congenital and acquired diseases of
the heart and blood vessels; concomitant diseases in the
acute stage; a history of stenting and CABG in coronary
arteries;  intolerance  to  aspirin;  prehospital
administration  of  thrombolytic  drugs and/or
unfractionated heparin; taking medications that could
affect the results of the study: long-term use of oral
anticoagulants, antacids, proton pump inhibitors,
systemic  glucocorticosteroids, immunosuppressants,
cardiac glycosides.

All  patients received standard therapy:
antiplatelet, antihypertensive, antianginal drugs and
statins. As an antiplatelet agent, ASA (enteric-coated
tablets) was prescribed at a dose of 75 mg.

Patients with SAP were divided into 4 groups
according to the prescription of ASA. Group 1
consisted of patients who did not receive aspirin, the
second group consisted of patients taking aspirin up to 1
year, the third group consisted of patients taking aspirin
from 1 year to 5 years, and the fourth group included
patients taking aspirin for more than 5 years.
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Furthermore, patients were divided into 2 groups
according to the presence of aspirin resistance.

All patients underwent physical examination,
laboratory tests (general blood test, biochemical blood
test, blood lipid spectrum and coagulogram), platelet
aggregation study and functional diagnostics (ECG,
EchoCG). The platelet aggregation in platelet-rich
citrate plasma was studied using the Born and O'Brien
method using a two-channel laser platelet aggregation
analyzer Alat-2 Biola (produced by NPl BIOLA
(Russia), with computer processing using the AGGR
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Fig. 1. Spontaneous aggregation.

Statistical processing of the research data was
carried out using SPSS 18.0 software taking into
account the type of variables and the normality of the
distribution. A probability value (p) of less than 0.05
(two-sided significance test) demonstrated statistical
significance.

program and adenophosphate solutions were used as
adenosine diphosphate solutions). (ADP) with final
concentrations of 0.1, 1.0, and 5 pg/ml. The normal
activity limits of the platelet aggregation process with
the addition of 5.0 pmol of ADP are 25-72%. Call level
of spontaneous aggregation >1.5 RLU level and platelet
aggregation induced with ADP 5.0 mmol >72%.

Below are examples of normal and elevated
curves of the degree of spontaneous aggregation and 5.0
umol of ADP-induced platelet aggregation (Fig. 1-4).

*

Fig. 2. ADP 5 umol-induced aggregation.
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Fig. 2. ADP 5 umol-induced aggregation.

RESULTS

The study included 96 patients (49 men and 50
women), the mean age was 64.5 (56.4-72.7) years. The
number of patients with post infarction cardiosclerosis
was 82 (85%), with CHF 39 (40.6%). Of the
concomitant pathologies, hypertension — 82 (85.4%),
type 2 diabetes mellitus — 58 (60.4%), and atrial
fibrillation — 12 (12.5%) were most often noted.

Table 1 presents the characteristics of patients with coronary artery disease.
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Table 1.Clinical and anamnestic characteristic of patients with CHD.

Parameters n(%6)
CHD 96

Age, years 64,5 £9,3
Male, number 46 (47%)
Female number 50 (53%)
Obese (BMI>30) 49 (51%)
Smoking 33 (34%)
Alcohol 26 (27%)
Stable angina Il functional class 69 (72%)
Stable angina Il functional class 27 (28%)
Postinfartion cardiosclerosis 36 (37%)
Atherosclerosis 41 (42%)
Hypertension 82 (85%)
Atrial fibrillation 12 (12%)
CHF 39 (40%)
Type 2 diabetes mellitus 58 (60%)

The average degree of induced platelet
aggregation with the addition of an ADP inducer of 5.0
uMol in the first group was 58.2%, in the second group
was 33.2%, in the third group was 42.2%, and in the
fourth group was 68.8%. According to the results of the
platelet aggregation activity, 17 (17.7%) patients with
no reaction to aspirin (i.e., patients with aspirin
resistance) were identified in which the average degree
of induced platelet aggregation with 5.0 umol ADP was
82.4%, moreover, the vast majority of resistant patients
- 11 out of 17, were in the 4th group. In this regard, it
was precisely that group of patients was analyzed in
more detail.

The results of the study are presented in table.
2. Analysis of ADP-induced platelet aggregation
showed that, when exposed to ADP, in all used
concentrations in the group of CHD patients taking
aspirin for more than 5 years, the degree of platelet
aggregation was greater than in the other groups. At the
same time, significant changes were noted in terms of
the degree of spontaneous platelet aggregation and
induced aggregation with an inductor concentration of
5.0 uMol ADP (p <0.05).

Table 2. Indices of spontaneous and ADP-induced platelet aggregation in patients with coronary heart disease
who have been taking aspirin for a long time

Aggregation degree, %

Parameter Patients not Patients taking Patients taking aspirin Patients taking aspirin
taking aspirin aspirin up to 1 year from 1 year to 5 years more than 5 years

Spontaneous 2,03 1,08 1,6 2,24*

aggregation

0,1 umoll ADP 6,4 3.4 5,4 7,8

1,0 pmoll ADP 15,7 6,5 12,8 31,8

5,0 umoll ADP 58,2% 43,2% 52,2% 68,8%*

* P<0.05 compared with baseline

Given the close relationship between lipid
metabolism disorders and platelet functional state, we
analyzed the possibility of developing ASA resistance
depending on the lipid spectrum. The most significant
negative correlation between platelet aggregation index
was determined in relation to cholesterol level (r = —
0.41) and triglycerides (r = —0.43).

In addition, the possibility of a systemic
compensatory decrease in the sensitivity to aspirin of all

cells, including platelets, whose main functions are due
to the metabolism of arachidonic acid and the synthesis
of prostaglandins, is not ruled out. The effect of platelet
count on the development of aggregation aspirin
resistance may indicate a lack of antiplatelet
administration. According to our studies, a comparison
of platelet concentrations in groups of patients with
aggregation aspirin sensitivity (control group) and
aspirin resistance did not reveal statistically significant
differences between the groups (see Table 3).

Table 3. Laboratory parameters of patients with coronary heart disease with and without aspirin resistance
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Resistant group

Sensitive group

Parameter (n=17) (n=79) P
TC (mmol/L) (M+o) *6,8+1,32 5,1+1,22 0,04*
TG (mmol/L) (Mz+o) *2,51+1,6 1,97+1,7 0,04*
LDL-C (mmol/L) (Mz+oc) 4,76+1,4 4,12+1,5 0,46
VLDL-C (mmol/L) (Mzoc) 0,95+1,6 0,88+1,2 0,72
HDL-C (mmol/L) (M+o) 0,84+1,0 0,96+1,4 0,74
RBC (min/uL) 4,73+0,44 4,84+0,49 0,88
Platelet (thousand/pL) 261,9+61,6 279,9+67,3 0,82
Blood glucose 8,7+3,6 5,644,3 0,05*

*P<(,05 — to compare with controls

Statistically significant differences were revealed in a number of laboratory and clinical parameters in patients

with and without aspirin resistance (see table 4).

Table 4.Indicators with a statistically significant difference in the presence of aspirin resistance in patients with coronary

heart disease

Parameter

CHD+H (n=17)

CHD-H(n=79) P

Duration of CHD, years

Angina pectoris more than 5 years
Female

Elderly patients >65 years

Obesity

Concomitant type 2 diabetes mellitus
CHF

Hyperlipidemia

8,657

11 (64,7%)1
10 (58,8%)1
12 (70,5%)1
11 (64,7%)1
13 (76,4%)1
9 (52,9%)1

8 (47,0%)1

4,23 0,02
6 (7,5%) 0,001
34 (43,0%) 0,05
43 (54,4%) 0,04
38 (48,1%) 0,03
45 (56,9%) 0,04
30 (37,9%) 0,04
25 (31,6%) 0,04

1 - the value is higher than in the comparison group

An inadequate response to aspirin was reliably
often observed in women and the elderly (58.8% and
70.5%). In the aspirin-resistant group, there were more
patients suffering from multifocal atherosclerosis,
arterial hypertension, however, these differences did not
reach significance. Aspirin-resistant patients were
significantly more likely to have patients with diabetes
mellitus (DM) (13 of 17 and 76.4%, respectively) than
patients with a normal platelet response to ASA (p =
0.04), as well as patients with obesity (respectively 11
out of 17 and 64.7%) (p = 0.05).

DiscussioN

The problem of aspirin resistance has attracted
the attention of a wide range of doctors and patients,
since aspirin is probably the most used drug in the
world. According to P. Ogurtsov et al., (Suslina, Z.A. et
al., 2011; Uzokov, J. et al., 2018; Babaev, M. et al.,
2018;). the increase in the number of aspirin-resistant
patients increased linearly with the increase in the
duration of aspirin administration with a high
approximation confidence value (R2 = 0.9063). The
predicted number of aspirin-resistant patients after 2
years of taking aspirin is 70%. In our study, 17.7% of
patients who took aspirin in a standard dose of 75
mg/day were resistant to aspirin, and a third of them
took aspirin for more than 5 years (Uzokov, J.,, &
Alyavi, B. 2018).

In recent studies, the term “high residual
platelet reactivity” (HRPA) is used to objectively
evaluate platelet function (platelet activity), which is an
increase in platelet activity relative to a known range,
which is determined after taking the recommended dose
of antiplatelet drug (Alyavi, B. et al., 2018; Ryabukha,
V.V. et al., 2006). Various prediction models have been
proposed. Thus, when observing 1092 patients with
coronary artery disease and percutaneous coronary
interventions (PCI), the most powerful predictors of
HRPA were: age> 65 years, type 2 diabetes mellitus,
decreased left  ventricular  function, serum
creatinine>1.5 mg/dL and ACS.

Among the factors that have the greatest
influence on the effectiveness of antithrombotic therapy
for secondary prevention of coronary heart disease, the
state of lipid metabolism is important. The work
describes not only an increase in platelet aggregation
activity, but also its interaction with cholesterol levels
of atherogenic lipoproteins with the effectiveness of
taking antiplatelets, in particular, ASA. Up to 69% of
patients with hyperlipidemia have signs of aspirin
resistance (Alyavi, A. et al., 2018; Alyavi, B. A,, et al.,
2019). A close association of a decrease in sensitivity to
ASA with lipid metabolism disorders was also noted: in
patients with aspirin resistance, higher levels of
triglycerides and cholesterol of low-density lipoproteins
were more often observed (Iskhakov, S. et al., 2019).
The studies revealed that hypercholesterolemia,
observed in both I1_A and Il B types of dyslipidemias
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are accompanied by the least sensitivity to ASA
(Lutfullayevich, A. A. et al., 2017). In our study, the
most significant negative correlation between platelet
aggregation index was determined in relation to
cholesterol level (r = —0.41) and triglycerides (r = —
0.43). The percentage of obesity was 64.7% among
aspirin-resistant patients with coronary artery disease (p
=0.05).

One of the possible reasons for the
development of aspirin resistance against the
background of chronic hyperglycemia is the
intensification of glycation of platelet proteins and
coagulation factors, which can interfere with acetylation
processes and, thus, lead to an inadequate anti-
aggregation effect of aspirin (Saydaliev, R.S., et al.,
2015; Usarov, M., et al., 2016). It is assumed that in
patients with metabolic syndrome,
hypercholesterolemia leads to an increase in the
“rigidity” of the platelet membrane and a deterioration
in the sensitivity of glycoprotein receptors, one of the
manifestations of which may be a decrease in sensitivity
to aspirin (Lutfullayevich, A. A. et al., 2017).

Diabetes patients are always at high risk for
the development of cardiovascular complications.
Manifestations of atherothrombosis are a direct cause of
death in 80% of patients with diabetes mellitus, of
which three quarters of cases are associated with
coronary heart disease (Mukhamedova, M. et al., 2019).
According to the results of our research, in the aspirin-
resistant group there were more patients suffering from
multifocal  atherosclerosis, arterial  hypertension,
however, these differences did not reach significance.
Patients with diabetes mellitus (diabetes) were
significantly more likely to be resistant to aspirin (13 of
17 and 76.4%, respectively) than with a normal platelet
response to ASA (p = 0.04). It should be emphasized
that in conditions associated with the infectious process
and inflammation, non-platelet sources (monocytes,
macrophages and endothelial cells) activate the COX-2
enzyme, resulting in increased formation of
thromboxane A2 (TXAZ2) and increased levels of F2-
isoprostanes(Ahmedov, I. et al., 2016; Habib, G. et al.,
2019). These mechanisms, independent of COX-1, play
a special role in patients with diabetes mellitus,
hyperlipidemia, heart failure, and tobacco dependence.
So, all these diseases are accompanied by increased
peroxidation of lipids and arachidonic acid and, as a
result, isotropan production by products. Standard doses
of aspirin in such situations cannot completely inhibit
TXA2 (Babaev, M. et al., 2018; Dobrovolsky, A.B.
2015). These data indicate the need to take into account
aspirin resistance, primarily in patients with diabetes
mellitus and with dyslipidemia, in order to resolve the
issue of alternative ways of correcting platelet function.

CONCLUSION

The results of the study evaluating platelet aggregation
activity in patients with coronary heart disease suggest
that:

1. Aggregate aspirin resistance was more common in
Y, patients with coronary heart disease taking
aspirin for more than 5 years, in elderly and
women.

2. Aggregated aspirin resistance may be due to
chronic hypoxia and endogenous intoxication due
to the presence of concomitant diseases such as
hypertension, diabetes mellitus and obesity.

3. A relationship was found between sensitivity to
ASA and lipid metabolism: negative correlation
with levels of total cholesterol, TG.

4. Optimally selected antiplatelet therapy with
acetylsalicylic acid is characterized by a decrease
in platelet aggregation activity due to blocking the
release phase along the curves of the average 5.0
pg/ml dose of ADP-induced platelet aggregation.

REFERENCES

1. Abdullaev, A. Kh, et al, (2018). . Some
approaches to increasing the effectiveness of the
treatment of coronary heart disease // VI Eurasian
Congress of Cardiology.. S. 75-76.

2. ABDULLAEV, A. Kh,, Et al., (2019), Evaluation
of the effectiveness of metabolic therapy in the
complex treatment of coronary heart disease //
Eurasian Journal of Cardiology. No. S2. - S. 147-
148.

3. Abdullaev, A. Kh., Et al., (2019). Assessing the
effectiveness of colmstress in patients with
coronary heart disease // Cardiovascular therapy
and prophylaxisa. T. 18. — Ne. S1. — C. 5-6.

4. Ahmedov, I., Mirzaev, T., Uzokov, J., & Jurakulov,
N. (2016). Features of  hyperreninemic
aldosteronism in  hypertension patients with
metabolic syndrome: 87. European Journal of
Preventive Cardiology, 23(1).

5. Alyavi, A. L., & Uzokov, J. K. (2016).
Optimization Antihypertensive Therapy In Patients
With Metabolic Syndrome Using Two Free Dosed
Combinations Of Drugs. In IIporuBopeuns
COBpGMGHHOﬁ KapAHuOJOTHu: CIIOpHBIC u
HepeleHHbIe BOnpocsl (Pp. 45-46).

6. Alyavi, A. L., Alyavi, B. A., & Uzokov, J. K.
(2017). Metabolic syndrome is associated with
obstructive sleep apnea syndrome // European
journal of cardiovascular nursing. — 1 olivers yard,
55 city road, london ecly 1sp, england : sage
publications LTD. — T. 16. — C. S48-548.

7. Alyavi, A. L., Alyavi, B. A, Uzokov, J. K,
Payziev, J. J., Ishakov, S. A., & Azizov, S. I.
(2017). P6088Predictors of contrast induced
nephropathy  in  patients  with  metabolic
syndrome. European Heart Journal, 38(suppl_1).

8. Alyavi, A. L., Alyavi, B. A., Uzokov, J. K,
Payziev, J. J., Ishakov, S. A., & Azizov, S. |I.
(2017, August). Predictors of contrast induced

Published By East African Scholars Publisher, Kenya

46



Khodjanova SH.I; Cross Current Int J Med Biosci, Apr- 2020; 2(4): 40-50

10.

11.

12.

13.

14,

15.

16.

17.

18.

19.

20.

nephropathy in patients with metabolic syndrome.
In European heart journal (Vol. 38, pp. 1283-
1283). GREAT CLARENDON ST, OXFORD
OX2 6DP, ENGLAND: OXFORD UNIV PRESS.
Alyavi, A. L., et al, (2017). Intracardiac
hemodynamics and diastolic function of the left
ventricle after stenting patients with exertional
angina // European research Ne. 1 (24).

Alyavi, A., & Uzokov, J. (2016, September).
Depressive impairments in patients with metabolic
syndrome. In clinical cardiology (Vol. 39, pp. 14-
14). 111 RIVER ST, HOBOKEN 07030-5774, NJ
USA: WILEY-BLACKWELL.

Alyavi, A., & Uzokov, J. (2017). Treatment of
stable angina pectoris: focus on the role of calcium
antagonists and ACE inhibitors. Ont Health
Technol Assess Ser, 15(9), 1-12.

Alyavi, A., Alyavi, B., & Uzokov, J. (2017).
Efficiency and safety of rosuvastatin in patients
with metabolic syndrome. Atherosclerosis, 263,
e245.

Alyavi, A., Alyavi, B., Karimova, D., Radjabova,
D., Uzokov, J., Toshev, J., & Shodiev, B. (2018).
GW29-e0869 Features Of Cytokine Status In
Patients With Coronary Heart Disease.

Alyavi, A., Alyavi, B., Uzokov, J., & Payziev, D.
(2018). Influence of Diet with Low Glycemic
Index on Lipid Spectrum in Patients with Ischemic
Disease of the Heart. Atherosclerosis
Supplements, 32, 158.

Alyavi, A.L., Alyavi, B.A., Abdullaev, A.X.,
Tulyaganova, D.K., Uzokov, J.K., Radjabova, D.I.,
Shodiev, J.D., Nuritdinova, S.K., & Yunusova L.I.
(2018). Interleukins in coronary heart disease, |
International Research Journal of Pharmacy and
Medical Sciences (IRJPMS), 1(5), 38-42.

Alyavi, B. A, et al.,, (2019). Effect of lipid-
lowering and antiplatelet therapy on some
biochemical and ultrasound parameters of patients
with coronary heart disease undergoing stenting //
Cardiovascular therapy and prophylaxisa. T. 18. —
Ne, S1.—C. 12-13.

Alyavi, B. A, et al., (2018). A clinical case of
endovascular treatment of chronic cerebral arterial
insufficiency in a patient with critical lower limb
ischemia // Bukovinsky medical newsletter. - T.
22.-No. 2. - P. 86.

Alyavi, B. A, et al., (2018). Kiiniunuii Bunamox
€HJIOBACKYJIIPHOI'O JKYBaHHS XPOHIYHOT
apTepiadbHOI HEJOCTATHOCTI TOJOBHOTO MO3KY Yy
MAIIEHTIB 3 KPUTHYHOIO 1IIEMI€r0 HIDKHIX KiHITIBOK
/! BykoBUHCHKUI MeandHUA BicHHUK. T. 22. — Ne. 2
(86). — C. 154-158.

Alyavi, B., & Uzokov, J. (2017). TCTAP C-078
Left Main Coronary Artery Departs from the Right
Sinus of the Ascending Aorta. Journal of the
American College of Cardiology, 69(16
Supplement), S168.

Alyavi, B., & Uzokov, J. (2018). TCTAP C-156
Successful Percutaneous Coronary Intervention of

21.

22.

23.

24,

25.

26.

27.

28.

29.

a Left Circumflex Artery Departing from the Right
Coronary Sinus. Journal of the American College
of Cardiology, 71(16 Supplement), S225-S226.
Alyavi, B., Uzokov, J., & Payziev, D. (2018).
TCTAP A-081 Influence of Low Glycemic Diet on
Lipid Profile in Patients with Ischemic Disease of
the Heart After Percutaneous Intervention. Journal
of the American College of Cardiology, 71(16
Supplement), S45.

Alyavi, B., Uzokov, J., Muminov, S., & Kamilova,
S. (2018). GW29-e0942 Contrast induced
nephropathy in coronary patients.

Alyavi, B.A., et al., (2019). Functional state of the
liver of patients with coronary heart disease //
Eurasian Journal of Cardiology. - No. S2. - S. 155-
155

Alyavi, B.A., et al, (2019). On an integrated
approach to the treatment and rehabilitation of
patients with coronary heart disease // Eurasian
Journal of Cardiology. No. S2. - S. 154-154.
Alyavi, Bax., & Uzokov, J. (2018). Peripheral
artery disease in the lower extremities: indications
for treatment // E-Journal of Cardiology Practice.
16(9)-02
May.https://www.escardio.org/Journals/E-Journal-
of-Cardiology-Practice/\Volume-16/Peripheral-
artery-disease-in-the-lower-extremities-indications-
for-treatment

Anis, J.U.,, & Alyavii B.A. (2016).
Antihypertensive therapy using two free dosed
combination of drugs with calcium channel blocker
and angiotensin receptor blocker in patients with
metabolic syndrome // 2nd Prague European Days
of Internal Medicine.

Authors/Task Force Members:, Perk, J., De Backer,
G., Gohlke, H., Graham, ., Reiner, Z., ... &
Cifkova, R. (2012). European Guidelines on
cardiovascular disease prevention in clinical
practice (version 2012) The Fifth Joint Task Force
of the European Society of Cardiology and Other
Societies on Cardiovascular Disease Prevention in
Clinical Practice (constituted by representatives of
nine societies and by invited experts) Developed
with the special contribution of the European
Association for Cardiovascular Prevention &
Rehabilitation (EACPR). European heart
journal, 33(13), 1635-1701.

Babaev, M., Alyavi, A. L., Alyavi, B. A, &
Uzokov, J. K. (2018). P2533 Influence of I-arginine
aspartate on vascular markers in hypertensive
patients with metabolic syndrome. European Heart
Journal, 39(suppl_1), ehy565-P2533.

Babaev, M., Alyavi, A. L., Alyavi, B. A, &
Uzokov, J. K. (2018, August). Influence of I-
arginine aspartate on vascular markers in
hypertensive patients with metabolic syndrome.
In European Heart Journal (Vol. 39, pp. 495-495).
GREAT CLARENDON ST, OXFORD 0OX2 6DP,
ENGLAND: OXFORD UNIV PRESS.

Published By East African Scholars Publisher, Kenya

47


https://www.escardio.org/Journals/E-Journal-of-Cardiology-Practice/Volume-16/Peripheral-artery-disease-in-the-lower-extremities-indications-for-treatment
https://www.escardio.org/Journals/E-Journal-of-Cardiology-Practice/Volume-16/Peripheral-artery-disease-in-the-lower-extremities-indications-for-treatment
https://www.escardio.org/Journals/E-Journal-of-Cardiology-Practice/Volume-16/Peripheral-artery-disease-in-the-lower-extremities-indications-for-treatment
https://www.escardio.org/Journals/E-Journal-of-Cardiology-Practice/Volume-16/Peripheral-artery-disease-in-the-lower-extremities-indications-for-treatment

Khodjanova SH.I; Cross Current Int J Med Biosci, Apr- 2020; 2(4): 40-50

30.

3L

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

Brar, S. S., Ten Berg, J., Marcucci, R., Price, M. J.,
Valgimigli, M., Kim, H. S., ... & Dangas, G.
(2011). Impact of platelet reactivity on clinical
outcomes after percutaneous coronary intervention:
a collaborative meta-analysis of individual
participant data. Journal of the American College
of Cardiology, 58(19), 1945-1954.

Calkin, A. C., Drew, B. G., Ono, A, Duffy, S. J.,
Gordon, M. V., Schoenwaelder, S. M, .. &
Jackson, S. P. (2009). Reconstituted high-density
lipoprotein  attenuates platelet  function in
individuals with type 2 diabetes mellitus by
promoting cholesterol efflux 1
Circulation, 120(21), 2095-2104.

Craft, R. M., Chavez, J. J., Bresee, S. J., Wortham,
D. C., Cohen, E., & Carroll, R. C. (2004). A novel
modification of the Thrombelastograph assay,
isolating platelet function, correlates with optical
platelet aggregation. Journal of Laboratory and
Clinical Medicine, 143(5), 301-309.

Cucumbers, P.P., Kochetov, A.G., Lyang, O.V.,
Politidis, R.R., & Dzhappuev, A.D. (2012).
Diagnosis of aggregation aspirin resistance in
patients with myocardial infarction in the
secondary prevention of thrombotic complications
/I Bulletin of the RUDN University, series
Medicine. No. 2. S. 116-121.

Deedwania, P. C. (2003). Diabetes and vascular
disease: common links in the emerging epidemic of
coronary artery disease. American Journal of
Cardiology, 91(1), 68-71.

Dobrovolsky, A.B. (2015). Laboratory diagnosis of
disorders of the hemostasis system - screening tests
/I Russian Journal of Cardiology. No. 3. P. 52-57.
ESC Guidelines for the diagnosis and treatment of
acute and chronic heart failure, 2016. //
http://www.escardio.org/guidelines.

Fleg, J. L., Forman, D. E., Berra, K., Bittner, V.,
Blumenthal, J. A., Chen, M. A,, ... & Shen, W. K.
(2013). Secondary prevention of atherosclerotic
cardiovascular disease in older adults: a scientific
statement from the American Heart
Association. Circulation, 128(22), 2422-2446.
Friend, M., Vucenik, I., & Miller, M. (2003).
Platelet responsiveness to aspirin in patients with
hyperlipidaemia. Bmj, 326(7380), 82-83.
Garabedian, T., & Alam, S. (2013). High residual
platelet reactivity on clopidogrel: its significance
and therapeutic challenges overcoming clopidogrel
resistance. Cardiovascular diagnosis and
therapy, 3(1), 23.

Geisler, T., Zlrn, C., Simonenko, R., Rapin, M.,
Kraibooj, H., Kilias, A., ... & Herdeg, C. (2010).
Early but not late stent thrombosis is influenced by
residual platelet aggregation in patients undergoing
coronary interventions. European heart
journal, 31(1), 59-66.

Geisler, T., Zirn, C., Simonenko, R., Rapin, M.,
Kraibooj, H., Kilias, A., ... & Herdeg, C. (2010).
Early but not late stent thrombosis is influenced by

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

residual platelet aggregation in patients undergoing
coronary interventions. European heart
journal, 31(1), 59-66.

Habib, G., Lancellotti, P., Erba, P. A., Sadeghpour,
A., Meshaal, M., Sambola, A., ... & Cosyns, B.
(2019). The ESC-EORP EURO-ENDO (European
Infective Endocarditis) registry. European Heart

Journal-Quality  of  Care  and Clinical
Outcomes, 5(3), 202-207.
Iskhakov, S., Uzokov, J., & Kamilova, S.

(2019).Comparative Analysis of the Inflammatory
Biomarkers in Patients with Stable Coronary
Artery Disease and Metabolic Syndrome //
Atherosclerosis. — 2019. — T. 287. — C. E171.
Jamol, U., & Aniskhon, A. (2016). GW27-e0518
Effects of telmisartan/amlodipine combination
compared to single monotherapies in hypertensive
patients with metabolic syndrome. Journal of the
American College of Cardiology, 68(16
Supplement), C137.

Lutfullayevich, A. A., Anisxonovich, A. B.,
Kamilovich, U. J., Ismatovich, A. S, &
Ulugbekovich, K. N. (2017). GW28-e0698
Telmisartan with amlodipine versus lisinopril with
amlodipine on home blood pressure variability in
patients with metabolic syndrome. Journal of the
American College of Cardiology, 70(16
Supplement), C138.

Lutfullayevich, A. A., Anisxonovich, A. B.,
Kamilovich, U. J., Ismatovich, A. S, &
Ulugbekovich, K. N. (2017). GW28-e0699
Cardiovascular risk stratification and gender
differences in hypertensive patients with metabolic
syndrome. Journal of the American College of
Cardiology, 70(16 Supplement), C138-C139.
Lyutfullayevich, A. A., Karimovna, T. D.,
Talgatovna, S. Z., Iskandarovna, R. D,
Kamilovich, U. J., Davlatovich, S. J., & Berkzod,
T. (2017). Relationship between hemodynamic
parametres and nppa, nppb, npr3 genes
polymorphism in patients with ischemic heart
disease. International scientific review, 7 (38)).
Mukhamedova, M., Alyavi, B. A., Uzokov, J. K.,
Babaev, M. A., & Kamilova, S. E. (2019). P120
Relationship between left ventricular global
function index and cardiac systolic functions in
patients with chronic ischemic disease of the heart
and diabetes mellitus. European Heart Journal-
Cardiovascular Imaging, 20(Supplement_3),
jez147-008.

Park, J. B. (2016). The Pulse of Asia 2016 Seoul,
September 24-26, 2016, Seoul, Republic of Korea:
Abstracts. Pulse, 4(2-3), 93.

Radjabova, D. I., Alyavi, A. L., Alyavi, B. A,
Tulyaganova, D. K., Uzokov, J. K., Shodiev, J. D.,
... & Nuritdinova, S. K. (2018). The Features of
Cytokine Status in Patients with Coronary Heart.,
1(1), 000101.

Radjabova, D. I., Alyavi, A. L., Alyavi, B. A,
Tulyaganova, D. K., Uzokov, J. K., Shodiev, J. D.,

Published By East African Scholars Publisher, Kenya

48


http://www.escardio.org/guidelines

Khodjanova SH.I; Cross Current Int J Med Biosci, Apr- 2020; 2(4): 40-50

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

... & Nuritdinova, S. K. (2018). The Features of
Cytokine Status in Patients with Coronary Heart.
Ryabukha, V.V., Ladny, A.l., & Volkov V.l
(2006). // Ukrainian therapeutic journal. No4. S.
31-35.

Saydaliev, R.S., et al., (2015). B-blockers and
acute myocardial infarction // Herald of emergency
medicine No. 2.

Staessen, J. A., Wei, F. F., Drummen, N. E., Thijs,
L., Jacobs, L., Herfs, M., ... & Cooper, L. L.
(2016). The Pulse of Asia 2016 Seoul, September
24-26, 2016, Seoul, Republic of Korea:
Abstracts. Pulse, 4(2-3), 93-164.

Suslina, Z.A., Tanashyan, M.M., & Domashenko,
M.A. (2011). The problem of resistance to
antiplatelet drugs in patients with cerebrovascular
diseases // Bulletin of the Russian Academy of
Medical Sciences. No 7. P. 3-8.

Tanashyan, M. M., Domashenko, M. A, &
Raskurazhev, A. A. (2016). Aspirin resistance:
clinical and molecular genetic assessment methods
/I Annals of Neurology. Nol. S. 41-46.

Usacheva, E.V., et al., (2013). Evaluation of the
effectiveness of antiplatelet therapy in patients with
coronary atherosclerosis by indicators  of
spontaneous platelet aggregation // Siberian
Medical Journal. No. 8. S. 67-70.

Usarov, M., et al., (2016). Ps 11-56 Efficacy Of
Combination Therapy Using Nebivalol And
Trimetazidine In Hypertensive Patients With
Metabolic Syndrome And Stable Angina // Journal
of Hypertension. T. 34. — C. E349.

Uzokov, J. (2015, June). Optimization
antihypertensive therapy in patients with metabolic
syndrome. In European journal of cardiovascular
nursing (Vol. 14, pp. S106-S107). 1 OLIVERS
YARD, 55 CITY ROAD, LONDON EC1Y 1SP,
ENGLAND: SAGE PUBLICATIONS LTD.
Uzokov, J. (2015, June).  Optimization
antihypertensive therapy in patients with metabolic
syndrome. In European journal of cardiovascular
nursing (Vol. 14, pp. S106-S107). 1 OLIVERS
YARD, 55 CITY ROAD, LONDON EC1Y 1SP,
ENGLAND: SAGE PUBLICATIONS LTD.
Uzokov, J. (2019). Influence of abnormal lipid
components in statin-naive young adults: Is there
any gap?

Uzokov, J., & Alyavi, B. (2018). Combination lipid
lowering therapy with rosuvastatin and ezetimibe
in dyslipidemic patients with stable coronary artery
disease and metabolic
syndrome. Atherosclerosis, 275, e231.

Uzokov, J., Alyavi, A., & Alyavi, B. (2017).
TCTAP A-158 Short Term Outcomes After
Coronary Artery Stenting in Patients with
Metabolic Syndrome. Journal of the American
College of Cardiology, 69(16 Supplement), S84.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

Uzokov, J., Alyavi, A., Hojiev, S., Yaxshilikov, D.,
& Dadaev, S. (2016). Ps 14-47 Combined
Antihypertensive Therapy With Angiotensin i
Receptor Antagonist And Calcium Channel
Blocker In Patients With Metabolic
Syndrome. Journal of Hypertension, 34, e447.
Uzokov, J., Alyavi, A., Karimov, B., & Hamidov,
K. (2016). Ps 14-54 Efficacy And Safety Of
Combined  Antihypertensive  Therapy = With
Lisinopril And Moxonidine In Patients With
Metabolic Syndrome. Journal of Hypertension, 34,
e448-e449.

Uzokov, J., Alyavi, A., Karimov, B., Ahmedov, I.,
Rakhmonkulov, E., Sultanova, G., & Vakhidova, I.
(2016). Comparison of perindopril-amlodipine and
losartan-amlodipine combinations in the
management of hypertension in patients with
metabolic syndrome: P1635. European Journal of
Heart Failure, 18, 384-385.

UZOKOQV, J., ALYAVI, B., & ABDULLAEYV, A.
(2019). ASSESSMENT OF THE CLOPIDOGREL
ACTION WITH REGARD TO CYP2C19 GENE
POLYMORPHISMS IN PATIENTS WITH
CORONARY ARTERY DISEASE AFTER
IMPLANTATION OF DES
STENTS. EBpa3zuiickmii KapIUOJIOTHUECKUI
xypHa, (S2), 309-3009.

Uzokov, J., Alyavi, B., Azizov, S., & Kamilova, S.
(2018). Influence of metabolic syndrome on renal
function in patients with hypertension. Journal of
Hypertension, 36, e84.

Uzokov, J., et al., (2016). PS 14-53 Comparison of
two combined antihypertensive therapy in
hypertensive patients with metabolic syndrome //
Journal of Hypertension. — T. 34. — C. e448.
Vadasz, D., Sztriha, L. K., Sas, K., & Vécsei, L.
(2013). Aspirin and clopidogrel resistance: possible
mechanisms and clinical relevance. Part |IlI:
Potential causes and laboratory
tests. ldeggyogyaszati szemle, 66(1-2), 15-22.

Xu, X. R., Zhang, D., Oswald, B. E., Carrim, N.,
Wang, X., Hou, Y., ... & Ni, H. (2016). Platelets
are versatile cells: New discoveries in hemostasis,
thrombosis, immune responses, tumor metastasis
and beyond. Critical reviews in clinical laboratory
sciences, 53(6), 409-430.

You, J. J., Singer, D. E., Howard, P. A, Lane, D.
A., Eckman, M. H., Fang, M. C., ... & Spencer, F.
A. (2012). Antithrombotic therapy for atrial
fibrillation: antithrombotic therapy and prevention
of thrombosis: American College of Chest
Physicians Evidence-Based Clinical Practice
Guidelines. Chest, 141(2), e531S-e575S.

You, J. J., Singer, D. E., Howard, P. A, Lane, D.
A., Eckman, M. H., Fang, M. C., ... & Spencer, F.
A. (2012). Antithrombotic therapy for atrial
fibrillation: antithrombotic therapy and prevention

64. Uzokov, J., Alyavi, A., & Karimov, B. (2016). of thrombosis: American College of Chest
Prevalence of metabolic syndrome in patients with Physicians Evidence-Based Clinical Practice
chronic obstructive pulmonary disease. Guidelines. Chest, 141(2), e531S-e575S.

Published By East African Scholars Publisher, Kenya 49



Khodjanova SH.I; Cross Current Int J Med Biosci, Apr- 2020; 2(4): 40-50

75. AGnpymnaes, A. X., AmsBu, b. A., Ucxaxkos, 111. A.,

V3akoB, K. K., M6abekora, III. P., FOnycosa, JI.
., & Asmos, LI. U. (2018). Hexoropsie
MmoKaszaTrear OWOXUMHUYECKHX HMCCIACIOBAHUN U

76.

creatupoBanuio. In VI Espasuiickuii koHTpecc
Kapauosoros (pp. 76-76).

Mawmartkynos, X. A., Ycapos, M. X., Y3okos, XK.
K., & Apsuesa, 0. b. Bausinue nHTEpBEHIITMOHHON

9XoKapAnorpaduu 0OJTBHBIX HIIEMHYECKON peBacKyJISIpU3AUU MHOKapAa Y OOJNBHBIX OCTPHIM
00JIC3HBIO cepaa, MOJIBEPTIIUXCS uH-papkToM MHOKapma ©Oe3 3ybma «q». O
‘zbekiston terapiya axborotnomasi, 18.
50

Published By East African Scholars Publisher, Kenya



