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Pe3rome. Makcao: ropax uwemux Kacaiiueu OUnaH ogpuean y3oex bemopaapuoa anmuazpecanmiapea HUCOamau
Pe3UCENMAUK PUBOIHCIAHULUSA MALCUDP KUTYEYU 2eHEMUK OMUIAPHUHZ MapKanuuy 6a mapkubunu anuxiaw. Mamepu-
aniap éa ycyuap: maokukomoa yzoex muniramuea mancyd 60 nagap coznom ea 1opax uwemux xacaiiueu Ouian Kacai-
nanean 15 nagap bemopnap uwmupox smou. Tpomboyumnap @yukyusicu ukku kanaii Anam-2 buon nrazepau ananuza-
mopuoa 6axonandu, cynepa azep AGGR rkomnwlomep oacmypu époamuda xaima wwnanou. GP1BA ea mpomboyumnap
AJlD peyenmoprapu P2RY12 mymayuscunune noaumop@usmuHu QHUKIAW VYVH 2eHemuK MAOKUKOMIAp YMKA3UIou.
Taoxuxkom mamudxcanapu. mpomMooyumnap azpeayuacu (Gaoriueunu ypeanuw HAmuxcailapuea Kypa, acnupunea peax-
yuscu oyamazan 17 (22,6% 6a 5,0 mmon AD oa mpomboyumnap azpecayusicunune ypmaua oapaxcacu 13,2% nu maw-
KU semou) bemopaap anuknanou. Hazopam 2ypyxuoa ypeanunzan nOIUMOPpGUIMAAP YUYH MYMAHM QLETHUHS YACMOma-
cu CP1BA zenuoa (Thrl45Met), H1/H2 cenuoa (P2RY12) 2% nu mawkun emou, 6y acocuil 2ypyxea Kapazanoa anya nacm
(46.8% 6a 62.6%, moc pasuwoa p<0.05). Iorumoppuzm wacmomanapunu maxaui KUIUW AHIMUASPE2AHM Pe3UCHLEHIAU-
eu oynean 6emopnapoa mymanm CPLIBA annennapunune 2omosucom waxmuoazu (=1.94, moc pasuwoa p<0.001) wacmo-
MALAPUHUHE Ce3UNapau 0apaxcadd OWuWuHY aHuKIaou. Xynoca: wyHOai Kuiub, aHmuazpeeannm pesucmeHmaue mae-
ocy0 Y30ex muanamuea Mancyb opaxk uuemux kacaiiueu oynean bemopaapoa ADP P2Y12 peyenmoprapu eenunune no-
aumop@uzmunune H2 cenomunu dunan accoyuayusnapu aHuKIaHoOU.

Kanum cyznap: anmuazpezanm oopunapea pe3ucmenmaux, 10pax ueMux Kacaiiueu, mpomooyumnap azpecayus-
cu, eeHaap.

Abstract. The purpose of the work: to ascertain the prevalence and composition of genetic variables that influence
a person's susceptibility to developing antiplatelet resistance in Uzbek patients suffering from coronary heart disease. Ma-
terials and methods: There were 75 Uzbek participants with coronary heart disease and 60 healthy participants in the
study. A two-channel laser analyzer called the Alat-2 Biol was used to assess platelet function. The AGGR program was
then used for computer processing. To identify the mutation of the platelet ADP receptor P2RY12 and the polymorphism of
the a-subunit GP1BA, genetic tests were conducted. Results of the study: According to the results of the study of platelet
aggregation activity, 17 (22.6% and the average degree of platelet aggregation with 5.0 mmol of ADP was 73.2%) pa-
tients with no reaction to aspirin were identified.The control group had significantly lower mutant allele frequencies for
the studied polymorphisms (17.4% in the CP1BA (Thr145Met) gene and 28.7% in the H1/H2 (P2RY12) gene) compared to
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the study group (46.8% and 62.6%, respectively, p<0.05). The analysis of the frequency of polymorphisms revealed signif-
icant excess frequencies of mutant CP1BA alleles in the homozygous form (=1.94, respectively, p<0.001) in patients with
antiplatelet resistance. Conclusions: Therefore, correlations with the H2 genotype of the polymorphism of the ADP P2Y12
receptor gene were found in Uzbek nationals with coronary artery disease who also had antiplatelet resistance.

Key words: resistance to antiplatelet agents, coronary heart disease, platelet aggregation, genes.

Relevance. In developed nations, cardiovascu-
lar diseases (CVD) constitute the leading cause of
morbidity and mortality. The cardiovascular patholo-
gy mortality structure indicates that 90-95% of
deaths are caused by coronary heart disease (CHD).
Antiplatelet medicines and medications that stop ath-
erosclerosis from progressing are the primary ways to
prevent cardiovascular disease (CVD) linked to acute
ischemia. [1, 2, 7]. Achieving an optimal balance be-
tween the effectiveness and safety of drug treatment
during prolonged antiplatelet therapy is not an easy
clinical task, for which the doctor must take into ac-
count many factors related to the nature of the dis-
ease, the individual characteristics of the patient and
the properties of the drugs used.

The most widely used medication for second-
ary prevention of atherothrombotic events in cardio-
vascular disorders is acetylsalicylic acid, also known
as aspirin. Thus, the issue of aspirin therapy's efficacy
need to be regarded as one of the main ones in cardi-
ology [8,15,17]. Since there is no solid evidence to
support the use of aspirin for primary prevention in
the general population, the question of personalizing
antiplatelet medication is still pertinent. The an-
tiplatelet effect of antiplatelet agents in humans is not
the same. There is documented variability among
both patients and healthy volunteers in laboratory
evaluation of platelet aggregation during antiplatelet
therapy. In some patients, the blocking properties of
antiplatelet agents in relation to platelet aggregation
may be minimal or may be lost over time.

Despite the standard antiplatelet therapy,
thrombotic complications often occur. One of the rea-
sons for this condition is resistance to antiplatelet
agents [3,5,6]. There is a correlation between an-
tiplatelet resistance and clinical outcomes. Therefore,
the identification of patients with "potentially high
risk" is important, as it allows timely correction of
antiplatelet therapy and reduces the likelihood of de-
veloping cardiovascular events [10, 11]. Depending
on the approach and patient type, the prevalence of
clopidogrel and acetylsalicylic acid (ASA) resistance
varies from 20% to 45% and 5% to 45%, respective-
ly; resistance to dual antiplatelet therapy ranges from
6 to 8% [16,18,20].

In such variability of response to antiplatelet
agents, great importance is attached to genetic, meta-
bolic, and epigenetic factors [4,9,13]. In the future, it
will be feasible to identify the highest risk group,
forecast the possibility of thrombotic complications,
and promptly modify therapy in patients with coro-

nary heart disease by searching for and studying ge-
netic markers that determine each patient's unique
sensitivity to antiplatelet agents [14,19,21]. At the
same time, to assess the importance of introducing
genetic testing into clinical practice, it is important to
take into account the ethnoterritorial specificity in the
prevalence of allelic variants of candidate genes.

The purpose of the work: to ascertain the prev-
alence and composition of genetic variables that in-
fluence a person's susceptibility to developing an-
tiplatelet resistance in Uzbek patients suffering from
coronary heart disease.

Materials and methods: The initiative was
based on the Cardiology Department of the Republi-
can Specialized Scientific and Practical Medical Cen-
ter for Therapy and Medical Rehabilitation. A cross-
sectional genetic and clinical examination is the
study's design. The study comprised 75 respondents
with coronary heart disease (39 men and 36 women;
average age 59.5+8.4 years, main group) and 60
healthy Uzbek respondents (control group), who were
similar in age and gender. The following metrics
were used to evaluate each patient: total protein, glu-
cose, triglycerides, total cholesterol, hemoglobin con-
centration, platelet count, and erythrocyte sedimenta-
tion rate (ESR). Coagulological parameters were also
determined: activated partial thromboplastin time,
prothrombin time with calculation of the international
normalized ratio, fibrinogen level and D-dimer con-
centration using latex particles with highly specific
monoclonal antibodies to D-dimer. All patients re-
ceived the enteric-soluble form of ASA 100 mg/day
(THROMBOASS). If patients had not previously re-
ceived acetylsalicylic acid preparations, they were
prescribed upon admission.

Platelet aggregation was studied by the Born
turbidimetric method based on recording changes in
light transmission of platelet-rich plasma. Platelet
aggregation was determined several times: against the
background of ASA therapy — upon admission, after
10 days, after 1 month of taking the drug. The meth-
od is based on the analysis of fluctuations in light
transmission of a platelet- and plasma-enriched sam-
ple with the addition of an adenosine diphosphate
(ADP) inducer at final concentrations of 0.1, 1.0, and
5.0 micrograms/ml, followed by computer processing
using the AGGR program. The normal activity limits
of the platelet aggregation process with the addition
of 5.0 mmol of ADP are 25-72%. The level of plate-
let aggregation with 5.0 mmol of ADP >72% was
used as a criterion of resistance.
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Table 1. Clinical features of coronary artery disease patients

The risk factor abs (n=75) %
Women 43 57
Men 32 43
Age, years 59,5+8,4
Body mass index 31,3824
Smoking 16 21
Fatness 26 34
Avrterial hypertension 69 92
postinfarction cardiosclerosis 20 26
Hyperlipidemia 42 56
Type 2 diabetes mellitus 14 18

Table 2. The frequency of alleles in the analysis of Thrl45Met polymorphisms in the GP1BA gene and H1/H2

in the P2RY12 gene in the studied groups

. Alleles Frequency of alleles, % X? p
Polymorphism The main group The control group
. 0 55,4 81,2
Thrl45Met in the gene GP1BA 1 435 174 42,02 | <0,001
. 0 56,5 72,3
H1/H2 in the geneP2RY 12 1 42.0 281 8,09 0,021

Molecular genetic study included primer crea-
tion, polymerase chain reaction (PCR), electrophore-
sis in a 1-1.5% agarose gel for qualitative DNA anal-
ysis, DNA separation, and purity and concentration
evaluation. The outcome was assessed as a heterozy-
gote (1), mutant homozygote (3), and normal homo-
zygote (0). Genetic studies were performed to deter-
mine the polymorphism of the alpha subunit GP1BA
and mutation of the platelet ADP receptor P2RY12.

The static analysis of the obtained results was
carried out using the SPSS19.0 program and Mi-
crosoft Excel 2007. The differences at p<0.05 were
considered statistically significant. The odds ratio
(OR) was calculated to describe the relative risk of
developing the disease. The y2 criterion was used to
compare qualitative data. The gene counting method
was used to determine the frequency of alleles, and
x2 was employed to identify deviations from the Har-
dy-Weinberg equilibrium. Each polymorphism's gen-
otype distribution was examined using %2 (3x2) be-
tween people with coronary artery disease and con-
trols.

The results of the study: Analysis was done
on coronary heart disease patients. Of these, 15 had
myocardial revascularization and 20 suffered post-
infarction cardiosclerosis. The primary risk factors
for coronary heart disease include: 69 patients had
arterial hypertension of I-11-111 degree, 14 patients
had type 2 diabetes mellitus, and 42 patients had hy-
perlipidemia. Every patient gave their informed con-
sent to take part in the research.

Table 1 displays the clinical features of the pa-
tients under study.

According to the results of the study of platelet
aggregation activity, 17 (22.6% and the average de-

gree of platelet aggregation with 5.0 mmol of ADP
was 73.2%) patients with no reaction to aspirin were
identified.

The control group had significantly lower mu-
tant allele frequencies for the studied polymorphisms
(17.4% in the CP1BA (Thr145Met) gene and 28.7%
in the H1/H2 (P2RY12) gene) compared to the study
group (46.8% and 62.6%, respectively, p<0.05). In
patients with antiplatelet resistance, the study of pol-
ymorphism frequency showed significant excess fre-
guencies of mutant CP1BA alleles in the homozygous
form (=1.94, respectively, p<0.001). There was less
variation in the frequencies of the H1/H2 gene's pol-
ymorphisms (OR=1.17, p=0.01). There was a signifi-
cant dependence of fibrinogen content in the blood on
(and GP1BA_Thr145Met genotype (p=0.030).

Table 2 displays the frequencies of Thrl45Met
polymorphisms of the GP1BA gene and H1/H2 of the
P2RY12 gene based on the findings of a genetic
analysis of 135 coronary artery disease patients who
took and did not take aspirin.

When the significance of the presence of the
Thrl45Met mutant allele was investigated, 12 hetero-
zygotes were discovered in 60 healthy individuals
and 29 in 75 patients with coronary heart disease (18
non-mutant homozygotes and 11 mutant homozy-
gotes). The groups' differences were statistically sig-
nificant according to the Pearson criterion (y2=24.5;
p<0.001). Based on the presence of the mutant H1/H2
allele, there was a significant difference (y2=14.3,
p<0.01) between the groups of patients with coronary
heart disease and healthy individuals. The extremely
high statistical significance indicators that were dis-
covered using the selected methodology demonstrate
the prevailing clinical importance of the mutant gene
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in the homozygous form. The genotypes of the
Thrl45Met polymorphism in the GP1BA gene were
distributed according to the Hardy-Weinberg equilib-
rium (p=0.84 and p=0.34 in the patient and control
groups, respectively). Nevertheless, compared to the
control group (17% and 2%, respectively), the fre-
guency of the mutant allele was eight times higher in
the group of patients with coronary heart disease.

According to different models, there was no
correlation between the genotype distribution in the
patient and control groups and the disease. The domi-
nant model (OR=2.78 95% CI (0.11-70.93), p=0.52)
and the codominational model (OR=3.75, 95% ClI
(0.14-99.88), p=0.55) both showed a correlation be-
tween the H2 genotypes of this polymorphism and
the risk of coronary heart disease.

When analyzing the correlations of the parame-
ters under investigation among the group of patients
with coronary heart disease who also had antiplatelet
resistance, strong statistically significant correlations
were found between blood cholesterol and triglycer-
ide levels (r=0.727; p=0.001) and between cholesterol
and fibrinogen levels (r=0.283; p=0.004). There were
significant associations between the diastolic and sys-
tolic blood pressure levels (r=0.803; p=0.001). Addi-
tionally, correlations were larger in the group of pa-
tients with coronary heart disease than in the control
group.

Conclusions: P2RY12_H1H2 and
GP1BA Thrl45Met mutations are associated with
the emergence of antiplatelet resistance in coronary
heart disease patients in the Uzbek population. It was
discovered that the GP1BA gene's Thrl45Met muta-
tion had the most fluctuations in polymorphism fre-
quency.
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TEHETHYECKAA IIPEJPACIIOJIOKEHHOCTB K
AHTHTPOMEOLIHTAPHOH PE3HCTEHTHOCTH ¥
Y3BEKCKHX TALTHEHTOB C HIIEMHYECKOH
BOJIE3HBIO CEPJIIA

Anseu A.JL., Xooxcanoea LI H.

Pestome. Ilenv pabomvl: ycmanoeums pacnpo-
CMPAHEHHOCMb U COCMAB  2eHeMUYeCKUx (OaKkmopos,
BIUAIOWUX HA NPEOPACHOTONCEHHOCb YeN08eKA K PaA36U-
MU0 aHMUMpPOMOOYUMAPHOU Pe3UCEeHMHOCMU Y V30eK-
CKUX NAYUeHmos, cmpaoaruux UmemMuieckol 001e3HbI0
cepoya. Mamepuanvl u memoovl: B uccnedosanuu npunsinu
yuacmue 60 300p08ubIX Y30eKCKUX pecnoHOeHmos u 75 pec-
NOHOEHMO8 C uwemuueckol 0onesnvio cepoya. Dyukyuro
MpomMoOOYUmos OyeHusanyu Ha OBYXKAHATLHOM J1A3EPHOM

ananuzamope Alat - 2 Biol ¢ nocreoyroweii komnvromep-
HoU obpabomkol ¢ ucnoavzosanuem npozpammol AGGR.
Buvinu npogedenvr cenemuueckue ucciedo8anus Oist onpe-
denenusi norumopgusma a-cyoveounuyvt GP1BA u myma-
yuu A D-peyenmopa mpomodoyumos P2RY12. Pezyroma-
mul uccneoosanus: Ilo pezyromamam uzyuenus azpezayu-
OHHOU AKMUBHOCMU MPOMOOYUMO8 OblLIo biAgieHo 17
(22,6%, a cpedusisi cmenens azpezayuy mpomooOyumos npu
5,0 mmonv AJ]® cocmasuna 73,2%) nayuenmos, y Komo-
PbIX OMCYMCMB08ANA PeaKyus Ha acnupuH. B kowmpons-
HOU 2pynne Yyacmoma MymaumHo2o annens Ons u3yiaemuix
nonumopghuzmos cocmasuna 17,4% 6 ecene CP1BA
(Thr145Met), 28,7% 6 cene H1IH2 (P2RY12), umo docmo-
8EpHO HUDICe, YeM 6 0cHogHouU epynne (46,8% u 62,6% co-
omeemcmeenno, p<0,05). Ananuz wacmom noaumop@us-
MO8 BbIABUNL 3HAUUMETbHOE NpegbluleHUe YACmom My-
manmnuuix annenei CP1BA ¢ comozucomnou ¢hopme (=1,94
coomeemcmeenno, p<0,001) y nayuenmos ¢ anmumpom-
boyumapHoil pesucmenmuocmoro. Boigoowi: Takum obpa-
30M, Y NAYUEHMO8 C UUeMUYecKol 6one3HbIo cepoya y3-
OeKCKOUl HAYUOHATLHOCIU C HATUYUeM AHMUMPOMOOYuU-
MAPHOU PE3UCMEHIMHOCTU ObLIU BbISGLEHbL ACCOYUAYUU C
eenomunom H2 nonumopgusma cena peyenmopa ADP
P2Y12.

Kniouesvie cnoga: pesucmenmuocmov x anmuazcpe-
SAHMHBIM Npenapamam, uwemuieckas 001e3Hb cepoya,
azpezayus mpomoOOYUmMos, 2eHui.
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