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Diabetes mellitus (DM) and stable coronary artery disease (CAD) are equal risk factors for cardiovascular complications.
One of the main goals of therapy is correcting the inflammatory syndrome. Studying the possibility and feasibility of using drugs
that affect both pathogenetic components is important. The aim was to assess the impact of CAD drug therapy in combination
with type 2 diabetes mellitus using bioflavonoids quercetin and empagliflozin on low-intensity systemic inflammatory response
components. Ninety-six patients with CAD were examined: FC II-IIl and type 2 diabetes. All patients were divided into groups of
four groups: group | (n=22) — patients receiving basic therapy, group Il (n=26) — basic therapy plus quercetin, group Ill (n=25) —
receiving empagliflozin, group IV (n=23) — basic therapy plus quercetin plus empagliflozin. The duration of therapy was 12
weeks. Quercetin helped to reduce the integral indicators of inflammation. Empagliflozin reduced the concentration of TMIAO
and hs-ST2. The following conclusions have been established: the course of SIHS combined with type 2 diabetes is accompanied
by the low-intensity inflammatory syndrome. Quercetin is effective in reducing inflammation, TLR 2 and TLR 4 and the ratio
of TLR 2/TLR 4, normalizing the cellular immune system. Empagliflozin is likely to have numerous pleiotropic effects, including
possibly being able to reduce the intensity of the systemic inflammatory response. The ways of this effect are ambiguous and

need further study.
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Relationship of the publication with the planned
research works. The work was performed according
to the research plan of Ivano-Frankivsk National
Medical University and is a fragment of research work
on the topic: «Structural and functional changes of
internal organs in chronic non-communicable diseases:
possibilities of drug correction» (registration number
0121U 108893).

Introduction. By 2030, cardiovascular mortality is
projected to reach 23.6 million, and atherosclerosis-
related diseases and complications are now the
most common in the world [1]. Pathology of the
cardiovascular system occurs in more than half of
patients with type 2 diabetes, and according to some
authors, its prevalence reaches 90-100 % [2], and
cardiovascular complications are the main cause of
morbidity and mortality in diabetes mellitus (DM) [3,
4]. There is scientific evidence for the association of
diabetes with «new» risk factors for atherosclerosis,
such as C-reactive protein, endothelial dysfunction,
chronic systemic inflammation, procoagulant blood
changes, and more. Atherosclerotic vascular changes
in patients with diabetes occur 8-10 years earlier than
in the general population, accompanied by accelerated
development of CAD due to diabetic dyslipidemia,
hyperinsulinemia,  hyperglycemia, activation of
systemic inflammation, and systemic oxidative stress
[5, 6]. Extensive research on preclinical models and
new data on the features of CAD have established a
crucial role of innate and adaptive immune systems
in the development of chronic arterial inflammation
characterized by the formation of plaques containing
lipids, connective tissue, and immune cells in the intima
oflargeand mediumarteries. [7].Strategiesformanaging

patients with CAD with type 2 diabetes include LDL
cholesterol-lowering regimens and therapy targeting
other traditional cardiovascular risk factors such as
hypertension, smoking, uncorrected hyperglycemia,
and obesity. However, low-intensity systemic
inflammation, present in all stages of atherosclerosis,
remains a significant residual cardiovascular risk factor
in patients with comorbid conditions [8]. The integral
role of immunological components in the formation
and chronicity of atherosclerosis is a leading clinical
need, with confirmatory studies demonstrating the
benefits and challenges of targeting inflammation and
the immune system in CAD in combination with type
2 diabetes [9], and the search for plausible biological
markers as the course of the inflammatory process and
the evaluation of the effectiveness of the proposed
treatment methods remains relevant [10].

In recent years, in treating cardiovascular disease,
much attention has been paid to multimodal drugs
that have safely and clinically proven to be effective in
modifying risk factors for progressive, stable coronary
artery disease (CAD), especially in combination with
type 2 diabetes. Such drugs include the flavonoid
quercetin, an aglycone of many plant flavonoid
glycosides, including rutin. Quercetin has a pronounced
antioxidant and anti-inflammatory activity due to
blockade of the lipoxygenase pathway of arachidonic
acid metabolism, decreased leukotriene synthesis,
serotonin, inhibition of proinflammatory cytokines IL 18,
IL 8t and other inflammatory mediators. The protective
mechanism of quercetin is associated with the
prevention of increased concentrations of intracellular
calcium in platelets and inhibition of thrombogenesis.
The antiatherogenic effect of quercetin is due to a
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decrease in lipid peroxidation activity and inhibition of
lipoperoxidation [12].

Recently, diabetes has been increasingly referred
to as cardiovascular disease, and modern innovative
treatments for patients with high cardiovascular risk,
including SIHD and diabetes 2, include the use of
an inhibitor of the sodium glucose co-transporter-2
(SGLT-2) [13-18]. The benefits of SGLT-2 for patients
with cardiovascular disease and CHF are associated
with beneficial effects on endothelial function,
vascular rigidity, blood pressure (BP), volume overload,
myocardial remodeling, fibrosis, inflammation,
oxidative stress and neurohormonal stress. [16—18].
SGLT-2 is a new class of hypoglycemic drugs with
numerous non-glycemic effects. The use of drugs of this
class opens great prospects not only in terms of glycemic
control, but also in the prevention of complications of
diabetes [16, 17, 19]. Empagliflozin has proven to be a
highly effective drug for a wide range of patients with
diabetes 2 [18]. The efficacy and safety of long-term
use of empagliflozin in patients with diabetes mellitus
2 and high cardiovascular risk have been demonstrated
in a prospective multicenter, double-blind, randomized,
randomized study, EMPA-REG OUTCOME [20].

The aim of the study was to evaluate the
effectiveness of drug therapy of stable coronary heart
disease in combination with type 2 diabetes mellitus
using the bioflavonoids quercetin and empagliflozin,
taking into account the impact on the components of
the systemic inflammatory response of low intensity.

Object and methods of research. The study was
conducted as an open, controlled, in parallel groups,
comparative and was based on a comprehensive,
dynamic, clinical and laboratory-instrumental
examination of 96 patients with CAD: stable angina,
FC 1I-1ll (diagnosis based on the criteria of a unified
clinical protocol Emergency and secondary (specialized)
medical care «Stable coronary heart disease», whichwas
approved by order of the Ministry of Health of Ukraine
from Ne 2857 of December 23, 2021 [21] and diabetes
mellitus, type 2, insulin-free (diagnosis based on the
criteria of the unified clinical protocol type Il diabetes
« (order of the Ministry of Health of Ukraine N2 1118 of
21.12.2012) and clinical guidelines 2019 ESC Guidelines
on diabetes, pre-diabetes, and cardiovascular diseases
developed in collaboration with the EASD 2018) [6, 22].

A survey of 96 patients with CAD: FC II-lll and
diabetes, type 2. Depending on the treatment received,
patients were divided into four groups: Group | (n=22) —
patients who received basic therapy according to the
recommendations for CAD and type 2 diabetes, Group Il
(n=26) — patients with CAD in combination with Type 2
diabetes mellitus, which received quercetin preparation
on the background of basic therapy (Quertin «SPC»
Borschagovsky Chemical-Pharmaceutical Plant «,
Ukraine; 1 chewable tablet contains quercetin (in terms
of 100 % dry matter) — 40 mg), registration number UA
/ 0119/02/01 (unlimited validity, from 04/26/2018), in

a dose of 2 chewable tablets 3 times a day; Group Il
(n=25) — patients on the background of basic therapy
received empagliflozin («Jardins» manufactured
by Beringer Ingelheim Pharma GmbH and Co. KG,
Germany) at a dose of 10 mg 1 tablet 1 p/day; Group IV
(n=23) — patients who on the background of basic
therapy received quercetin at a dose of 40 mg 2 tablet
3 g/day and empagliflozin at a dose of 10 mg 1 tablet 1
p/day. Duration of therapy — 12 weeks.

CAD and type 2 diabetes were more common in
women — 56 people (58.33 %) compared to 40 men
(41.67 %), but this gender difference was insignificant
(x2=3,541; p>0.05). The age of patients ranged from 34
to 73 years and averaged (32.28+1.33) years. According
to echocardiography, all patients had preserved systolic
function (EF>50 %).

Complete blood count was performed using a
hematology analyzer HTI MicroCC-20 Plus (HTI, USA).
According to the parameters of the general blood
test, several integrated hematological indices were
additionally calculated, which allow to assess the
activity of inflammation, nonspecific and specific parts
of immunity, the severity of endogenous intoxication
[21, 22]. For the purpose of additional analysis of
indicators of the general analysis of blood carried out
calculations of several integral indices of inflammation:
index of leukocytes shift (ISL), index of inflammation
activity (llA), neutrophil-to-monocyte ratio (NMR),
lymphocyte/monocyte ratio (LMR), the index
neutrophil-to-lymphocyte ratio (NLR) and the index of
the ratio of neutrophils to monocytes and lymphocytes
(NMR/LR), integrated inflammation index (lll), which
allows to integrally determine the degree of activity of
the inflammatory process heart rate (HR) and systemic
immune inflammation index (SlI).

All patients performed laboratory testing of
ST2 plasma levels by quantitative enzyme-linked
immunosorbent assay. Presage® ST2 Assay EIA Test Kit,
manufactured by CRITICAL DIAGNOSTICS 3030 Bunker
Hill (USA), was used to determine ST2 and serum ST2
levels. As an indicator of inflammation, the content
of hs-CRP in blood serum in mg / | was determined
by quantitative highly sensitive enzyme-linked
immunosorbent assay using HTI ImmunoChem-2100
(HTI, USA) and a set of reagents Vector Best A-9002
CRP-ELISA-BEST for CRP (Russian Federation). The
concentration of TMAO in blood plasma samples
was determined on HTI ImmunoChem-2100 (HTI,
USA). Serum TLR 2 and TLR 4 levels were determined
by enzyme-linked immunosorbent assay on an
HTI ImmunoChem-2100 (HTI, USA) using Human
TLR 2 (CD 282) kits in vitro ELISA (Enzyme-Linked
Immunosorbent Assay) kit (ab131556 — Human
Kit TLRcam, United Kingdom) and Enzyme-linked
Immunosorbent Assay for quantitative detection of
Human TLR 4 (Human TLR-4 NBP2-76569, Novus
Biologicals, USA) according to the manufacturer’s
instructions.

ISSN 2077-4214. BicHuK npo6nem 6ionorii i meguumnHu — 2022 — Bun. 2, Tom 1 (164)

209



KNIHIYHA TA EKCMEPUMEHTAJIbHA MEAULIUHA

All studies were conducted based on international
and domestic policy documents in compliance with the
basic principles of good clinical practice (Good Clinical
Practice — GCP), the Helsinki Declaration of the World
Medical Association on Ethical Principles of Human
Medical Research (1964-2000), the Council of Europe
Convention Human Rights and Biomedicine (1997) and
the Order of the Ministry of Health of Ukraine N2 639
of 01.10.2015 on amendments to the Order Ne 690
of 23.09.2009. Prior to the study, each patient gave
written consent to the study (form approved by the
Ethics Commission of Ivano-Frankivsk National Medical
University).

All patients tested ST2 plasma levels by quantitative
enzyme-linked immunosorbent assay. Presage®
ST2 Assay EIA Test Kit, manufactured by CRITICAL
DIAGNOSTICS 3030 Bunker Hill (USA), was used to
determine ST2 and serum ST2 levels. As an indicator
of inflammation, the content of hs-CRP in blood
serum in mg/l was determined by quantitative
highly  sensitive enzyme-linked immunosorbent
assay using HTI ImmunoChem-2100 (HTI, USA) and
a set of reagents Vector Best A-9002 CRP-ELISA-
BEST for CRP (russian federation). The concentration
of TMAO in blood plasma samples was determined
on HTI ImmunoChem-2100 (HTI, USA). Serum TLR 2
and TLR 4 levels were determined by enzyme-linked
immunosorbent assay on an HTI ImmunoChem-2100
(HTI, USA) using Human TLR 2 (CD 282) kits in vitro
ELISA (Enzyme-Linked Immunosorbent Assay) kit
(ab131556 — Human Kit TLRcam, United Kingdom) and
Enzyme-linked Immunosorbent Assay for quantitative
detection of Human TLR 4 (Human TLR-4 NBP2-76569,
Novus Biologicals, USA) according to the manufacturer’s
instructions.

All studies were conducted based on international
and domestic policy documents in compliance with the
basic principles of good clinical practice (Good Clinical
Practice — GCP), the Helsinki Declaration of the World
Medical Association on Ethical Principles of Human
Medical Research (1964-2000), the Council of Europe
Convention Human Rights and Biomedicine (1997) and
the Order of the Ministry of Health of Ukraine N 639
of 01.10.2015 on amendments to the Order Ne 690
of 23.09.2009. Before the study, each patient gave
written consent to the study (form approved by the
Ethics Commission of Ivano-Frankivsk National Medical
University).

Research results and their discussion. The
strategy of basic therapy in patients included in the
dissertation study was based on the criteria of the
unified clinical protocol of primary, emergency and
secondary (specialized) medical care «Stable ischemic
heart disease», which was approved by the Ministry
of Health of Ukraine from Ne 2857 on December 23,
2021 clinical protocol «Type Il Diabetes» (order of the
Ministry of Health of Ukraine Ne 1118 of 21.12.2012)
and clinical guidelines 2019 ESC Guidelines on diabetes,

pre-diabetes, and cardiovascular diseases developed in
collaboration with the EASD 2018.

The dynamics of the main leukocyte indices under
the influence of different therapeutic strategies was
studied (table 1). In the course of treatment (after
12 weeks of follow-up) there was a decrease in the
value of the leukocyte shift index (LEIl): in patients of
group | — by —7.54 % (p>0.05), group Il — by —18.78 %
(0.05), in group Il by —23.12 % (p<0.05), and in group
IV by —13.97 % (p<0.05). More pronounced was the
decrease in the value of the inflammatory activity index
(IAl), respectively, in patients of group | — by — 12.54 %
(p>0.05), group Il = by =71.95 % (p<0.05), in Group llI
by —30.68 % (p<0.05), and Group IV by -87.38 %
(p<0.05). Administration of quercetin and empagliflozin
contributed to a probable decrease in this index in |-
IV (p,<0.05). In the course of treatment, there was a
decrease in the average values of the index of the ratio
of neutrophils to monocytes (NMR/M), with a potential
difference before and after the course of treatment,
except for group | (p>0.05). Thus, in patients of group
Il this indicator decreased by —27.80 % (p<0.01) and
by —17.76 % compared with group | (p,<0.01); in group
Il = by —15.08 % (p<0.05) and by —7.94 % (p,>0.05),
respectively. In patients of group IV — by -23.77 %
(p<0.05) and by -15.12 % (p,<0.05) compared with
group |. There was no significant difference in the
decrease in the values of the neutrophil-to-monocyte
ratio (NMR) in the examined patients (p>0.05). The
dynamics of the mean values of the lymphocyte/
monocyte ratio (LMR), were also unlikely (p>0.05),
regardless of treatment. In the course of treatment, the
average values of the index neutrophil-to-lymphocyte
ratio (NLR) significantly decreased, depending on the
therapeutic strategies used. In particular, in group |
this indicator decreased by —9.62 % (p>0.05); in group
Il — by =56.25 % (p<0.001) and by —39.28 % compared
to group |, respectively (p,<0.001). Among patients of
group Il CCI/L decreased by —30.71 % (p<0.001) and
by —16.85 % (p,<0.05); Group IV —by —78.28 % (p<0.001)
and —57.58 %, respectively (p,<0.01) against group I.

There was also a decrease in the mean values of
the integrated inflammation index (lIl), regardless of
the treatment received, with a potential difference
before and after treatment. This index allows you
to integrally determine the degree of activity of the
inflammatory process, taking into account the state of
the cardiovascular system, ie heart rate (HR). In group
I, this figure decreased by —19.01 % (p <0.05); in group
II—by—59.31 % (p<0.001) and by —31.16 % compared to
group | (p,<0.05). Among patients of group lll, integrated
inflammation index decreased by —34.52 % (p<0.001)
and by -12.14 % (p,<0.05); Group IV — by —70.27 %
(p<0.001) and —40.36 %, respectively (p,<0.01) against
group |.

The dynamics of changes in the mean values of
the systemic immune inflammation index (ISIl) were
also studied. This integrated inflammation index was
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significantly reduced in patients who received study
drugs with a significant difference before and after
treatment. In group |, this figure decreased by =7.97 %
(p>0.05); in group Il — by =57.92 % (p<0.001) and
by —48.84 % compared to group | (p,<0.001). Among
patients of group ll1 1Sl decreased by —33.28 % (p<0.001)
and by -21.03 % (p,<0.05); Group IV — by —40.30 %
(p<0.001) and —28.61 %, respectively (p,<0.01) against
group |.

Thus, systemic inflammation of low intensity
in patients with SIHD in combination with type
2 diabetes is characterized by an increase in total
leukocytes, dissonance in their subpopulations with
an increase in neutrophils, monocytes, elevated
platelet counts. Prescribing quercetin (to a greater
extent) and empagliflozin has a probable effect on
reducing inflammatory activity. It is known that under
conditions of ischemia, dysfunctional endothelial cells
of the coronary arteries cause local disorders in other
cell types, including cardiomyocytes and fibroblasts,
then there is a basis for oxidative stress, activation of
cytokines, platelets and leukocytes. Clinically, this leads
to the progression of SIHD. Its effect on the endothelium
may at least partially mediate the ability of quercetin to
minimize myocardial damage after an ischemic event,
decreased white blood cell and platelet counts [26].

In recent years, based on the determination
of markers of inflammation (C-reactive protein,
several proinflammatory cytokines, serum amyloid
A, haptoglobin, fibrinogen, etc.), clinical and
experimental data have shown that one of the
pathogenetic mechanisms of atherosclerosis as the

basis of coronary atherosclerosis there is generalized or
chronic inflammation [27]. A special place among pro-
inflammatory factors is occupied by highly sensitive
protein of the acute phase C-reactive protein (hs-CRP)
[28]. However, the existing data are very contradictory:
in some studies, neither the connection between the
increase in hs-CRP levels in cardiac pathology, nor
the prognostic significance of this factor is confirmed
[29, 30].

In all examined groups of patients there was a
decreasein the content of hs-CRP in the blood, however,
in group | such a decrease was not significant (p>0.05).
More pronounced — with additional intake of quercetin
and empagliflozin. Thus, the average values of this
indicator decreased in group Il by —85.12 % (p<0.001),
and in comparison, with group | — by —66.31 %
(p,<0.001). The dynamics was similar in group Il —
by —40.24 % (p<0.01), and in comparison, with group | —
by —28.17 % (p,<0.05). The levels of hs-CRP in patients
of group IV at the end of the observation decreased
by —75.89 % (p<0.05), and in comparison, with group | —
by—61.67 % (p,<0.01). Thus, the additional appointment
of quercetin and empagliflozin in patients with SIHD in
combination with type 2 diabetes will cause a more
pronounced decrease in hs-CRP.

In recent years, the role in the atherogenesis of
interleukin 33, whose specific receptor is ST2 (growth
STimulation expressed gene 2), which exists in the
form of two main isoforms, the ST2L transmembrane
isoform involved in Th2 realization, has been studied —a
dependent cascade of theimmune response and soluble
circulating isoform sST2). Solution form of growth

Table 1 — Dynamics of integrated leukocyte indices of inflammation in patients with stable coronary heart disease
in combination with type 2 diabetes mellitus under the influence of the studied drugs (Mt m)

Groups I group Il group Il group IV group
n=22 n=26 n=25 n=23
Index Before After Before After treatment Before After treatment Before After treatment
treatment treatment treatment treatment treatment
ISL A% 2,28+0,08 2,12+0,03 2,39,440,18 1,97+0,18* 2,27+0,07 2,01+0,04* 2,29+0,06 1,86+0,04*#
A% -7,54 -18,78 -12,93 -23,12
-7,76 5,47 -13,97
1A 9,33+0,45 8,29+0,31* 9,44%0,39 5,49+0,12*# 9,37+0,22 7,1740,27*# 9,50%0,26 5,0740,12*#
0% -12,54 -71,95 -30,68 -87,38
A% -51,01 -15,62 —63,51
NMR 17,49+1,13 16,18+1,03 17,56%0,97 13,74+0,44%# 17,43%0,32 14,99+0,12* 17,3940,09 14,05+0,21*#
0% -8,96 -27,80 -15,08 =23,77
A% -17,76 -7,94 -15,12
LMRA% 5,31+0,27 5,19+0,14 5,36+0,25 5,10+0,06 5,34+0,07 5,02+0,30 5,39+0,27 5,17+0,30
A% -2,31 -5,09 -6,37 -3,86
-1,76 -3,39 -3,86
NLR 3,42+0,04 3,12+0,08 3,50+0,04 2,24+0,06*# 3,49+0,13 2,67+0,07*# 3,53%0,29 1,98+0,43*#
0% -9,62 -56,25 -30,71 78,28
A% -39,28 -16,85 -57,58
NLR/LM 2,48+0,08 2,37+0,09 2,5610,11 2,38+0,07 2,59+0,04 2,3610,06 2,51+0,09 2,34+0,04
0% 4,64 -7,56 -9,75 -7,26
A% 0,42 —0,43 -1,28
1 17,29+00,91 | 14,78+0,66* 17,89+0,93 11,23+0,44 17,73+0,33 13,18+0,37 17,930,55 10,53+0,22
A% -19,01 -59,31 —-34,52 -70,27
A% -31,16 -12,14 -40,36
SlI 582,29+22,21 | 539,33+15,15 | 572,95+14,71 | 362,82+20,20*# | 593,92+16,83 | 445,61+18,93*# | 588,39+12,94 | 419,37+20,83*#
A% 7,97 -57,92 -33,28 -40,30
A% —48,84 -21,03 -28,61
Notes: 1. * — p<0,05 — statistical significance of differences before and after treatment.

2. #-p,<0.05 — statistically significant difference between the main (MG) and the comparison groups (CP).
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stimulant (sST2) is the latest marker used to predict
and stratify the risk of heart failure, adverse events and
death in patients with confirmed HF, cardiovascular
disease (CVD) in the future in the general population
[31]. The results of several studies in animal models
show that the value of sST2 is not limited to its role as
a biomarker, and suggest the importance of sST2 / IL33
interaction as a protective signaling system in various
cardiovascular diseases, including the combination of
HCV with type 2 diabetes mellitus [32]. It is believed
that sST2 blocks the cardioprotective effect of IL-33
[33]. Elevated concentrations of circulating sST2 in
the blood may indicate a high risk of adverse effects,
hospitalization [34], and indicates an increased risk
of CVD [35]. sST2 is one of the main biomarkers that
signal the presence and severity of adverse cardiac
remodeling and tissue fibrosis in MI, acute coronary
syndrome, or worsening heart failure [36]. However,
the place of sST2 in assessing the prognosis in a patient
with CVD and preserved LVEF remains open.

After 12 weeks of follow-up in the examined groups
of patients, there was a decrease in the content of
sST2 in the blood, however, in group |, such a decrease
was not significant (p>0.05). The average values of
sST2 decreased in group Il by =54.55 % (p<0.001), and
in comparison with group | — by —38.62 % (p,<0.001).
The dynamics were similar in group Il — by =18.07 %
(p<0.01), but in comparison with group [, not
significantly — by —=5.32 % (p,>0.05) and in patients
of group IV at the end of the observation decreased
by —61.82 % (p<0.05), and in comparison with group
| — by —44.86 % (p,<0.01). Therefore, it can be assumed
that sST2 remains a relevant marker of prognosis
with preserved LV EF, and additional appointments to
quercetin and empagliflozin in patients with CVD in
combination with type 2 diabetes will cause a more
pronounced decrease in sST2.

Metabolism of trimethylamine n-oxide (TMAO)
increases the risk of various diseases, including
cardiovascular, liver and kidney disease, metabolic
syndrome, and type 2 diabetes. V. Senthong et
al., 2016 investigated the relationship between
atherosclerotic vascular lesions and the level of TMAO
in the blood and showed that the assessment of this
parameter not only expands the standard panel of
clinical trials of cardiovascular disease, but is also
an independent predictive factor for diffuse lesions
in coronary heart disease [37]. Other studies have
shown that elevated serum TMAOs are associated with
systemic inflammation, endothelial dysfunction, and
an increased risk of atherosclerosis and other CVDs,
as well as stroke. TMAO modulates lipid and glucose
homeostasis and may exacerbate some diseases, such
as atherosclerosis, metabolic syndrome, diabetes, and
chronic kidney disease, including gestational diabetes.
Insulinresistance in adipose tissue, whichisenhanced by
TMADO, as wellas the persistence of the proinflammatory
phenotype of adipocytes also alter lipid metabolism in
the direction of increasing atherogenicity. As a result,
the cumulative metabolic effects of TMAO lead to the
progression of atherosclerosis and ischemic myocardial
damage.

The level of TMAO was significantly reduced in
patients who received study drugs with a significant
difference before and after the course of treatment.
In group |, this figure decreased by —9.71 % (p>0.05);
in group Il — by —=70.14 % (p<0.001) and by —55.98 %
compared to group | (p,<0.001). Among patients
of group Ill, it decreased by —41.75 % (p<0.01) and
by —30.30 % (p,<0.05); Group IV —by —75.37 % (p<0.001)
and —62.21 %, respectively (p,<0.01) against group I
(table 2).

Therefore, the tested therapy had a proven effect
on the normalization of this biological marker.

Table 2 — Dynamics of biological markers of inflammation in patients with stable coronary heart disease
in combination with type 2 diabetes mellitus under the influence of the studied drugs (Mim)

2. #-p,<0.05 — statistically significant difference between MG and CG

oups | group Il group 11l group IV group
n=22 n=26 n=25 n=23
Before After treatment Before After treatment Before After treatment Before After
Indicators, treatment treatment treatment treatment treatment
U
hs-CRP, mg/ml| 7,12+0,28 6,37+0,7,036 7,09+0,22 3,83+0,19*# 6,97+0,35 4,9740,23*# 6,93+0,27 3,94+0,18*#
0% -11,77 —-85,12 —40,24 -75,89
A% —66,31 -28,17 —61,67
sST2, ng/ml 48,94+2,76 43,72+3,94 48,85+2,67 31,54+1,08*# | 49,01+2,72 41,51+1,94%* 48,84+3,34 |30,18+2,09*#
0% -11,93 54,55 -18,07 -61,82
A% —38,62 5,32 —44,86
TMAO, ng/ml  [1019,51+94,22| 929,29+29,75 |1039,46+33,07| 596,91+30,73 (1010,93+47,75| 713,19+26,76 |1004,74+32,34|572,91+30,73
A% -9,71 -70,14 -41,75 -75,37
A% -55,98 -30,30 -62,21
TLR 2, ng/ml 0,54+0,01 0,48+0,02 0,52+0,03 0,29+0,02 0,55+0,03 0,43+0,01 0,53+0,02 0,31+0,01
0% -5,88 -79,31 -27,90 -70,93
A% —65,51 -11,63 —54,83
TLR 4, ng/ml 0,67+0,03 0,650,02 0,68+0,04 0,39+0,01 0,66+0,03 0,53+0,01 0,63+0,02 0,36+0,01
0% -3,07 -74,36 -24,52 -75,00
A% —58,97 -22,64 -80,56
TLR2/TLR 4 0,88+0,02 0,84+0,03 0,89+0,02 0,54+0,06 0,87+0,03 0,66+0,04 0,88+0,02 0,53+0,06
0% —4,76 —64,81 -31,82 —66,04
A% -59,26 -27,27 -58,49
Notes: 1. ¥ — p<0,05 — statistical significance of differences before and after treatment
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The results of research over the past decade have
shown that the body’s immune system has not only
a specific globulin system, which is characteristic of
adaptive immunity, but also another, no less complex
system of recognition of foreign structures, which is
implemented using Toll-like receptors innate immune
system [38]. Toll-like receptors 2 and 4 (TLR 2, TLR 4)
play a particularly key role in the pathogenesis of
inflammatory conditions, including coronary heart
disease (CHD). They are expressed by various immune
cells that recognize pathogen-associated molecular
patterns and involve adapter molecules, including
the primary myeloid differentiation response protein
(MYD 88) and the TIRF-related adapter protein
(TRAM) mediates activation of MAPK and N lipid-rich
atherosclerotic plaques. It has been experimentally
proven that as the level of TLR 2 and TLR 4 in
mice decreases, the inflammation associated with
atherosclerosis decreases. Moreover, TLR 2 and TLR 4
can induce the expression of Wnt5a in atheromatous
plaque at a late stage, which leads to the activation of
inflammatory processes [39].

In all examined groups of patients with CVD in
combination with type 2 diabetes, there was a decrease
in the content of TLR 2, TLR 4 in the blood, however,
more pronounced — with additional quercetin (patients
of groups Il and IV). However, the use of empagliflozin
also probably contributed to the normalization of the
level of these biological markers of innate immunity. It
was also important to reduce the ratio of TLR 2/LR 4.

In group |, this figure decreased by —4.76 % (p>0.05);
in group Il — by —64.81 % (p<0.001) and by -59.26 %
compared to group | (p,<0.001). Among patients
of group Ill, it decreased by —31.82 % (p<0.01) and
by —27.27 % (p,<0.05); group IV — by —-66.04 % (p<0.001)
and —58.49 %, respectively (p,<0.01) against group I.

Conclusions. 1. The course of CVD combined
with type 2 diabetes is accompanied by low-intensity
inflammatory syndrome, which can be diagnosed by
determining the hemogram and calculating leukocyte
indices. It is appropriate to determine the levels of hs-
CRP, sSN 2, TMAO, TLR 2 and TLR 4 and the ratio TLR 2/
TLR 4.

2. Quercetin is effective in reducing hs-CRP,
sSN 2, TMAO, TLR 2 and TLR 4 and the ratio of TLR 2/
TLR 4, has anti-inflammatory effects, normalizes
the immune system, reduces levels of leukocytes
and their subpopulations (neutrophils, monocytes),
thrombocytes

3. Empagliflozin, in addition to direct hypoglycemic
effects, probably has numerous pleiotropic effects,
including probably being able to reduce the intensity
of the systemic inflammatory response, to normalize
innate immunity. The ways of this effect are ambiguous
and need further study.

Prospects for further research. Study the
relationship between the level of biological markers
of low-intensity systemic inflammation and modified
and unmodified factors of atherogenesis progression in
patients with CVD and type 2 diabetes.
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KOPEKLLIAA XPOHIYHOIO 3AMNANEHHA HU3bKOT IHTEHCUBHOCTI B XBOPUX HA CTABI/IbHY ILLEMIYHY XBOPOBY
CEPLIA 3 CYNYTHIM LYKPOBUM AIABETOM 2 TUMNY 3 BUKOPUCTAHHAM KBEPUETUHY TA EMNAMNI®/I03UHY

HuwyK-OniiiHuK H. B.

Pe3tome P13UK PO3BUTKY CEPLLEBO-CYANHHMUX YCKIaAHEHb € ogHaKoBUM B ocib i3 LI/ i B nauieHTis i3 CIXC. LI ymoBHO
BilHOCATb 0 CepLeBO-CYAMHHOI MAaToNO i Ta pO3rNAAaloTb AK NATOreHETUYHY IaHKY 3ara/ibHillMX NOpyLIeHb CTaHy opra-
Hi3my. KomnaeKcHa KopeKL,ia KNITUHHOTO Ta MeAiaTOpHOro KOMMOHEHTIB 3aMasbHOIO0 CUHAPOMY € OCHOBHOK MiLLIEHHIO
Tepanii, CNPAMOBAHOI Ha 3HMXEHHA pu3KnKy nporpecyBaHHA CIXC y xBopux Ha LI 2 TMny. 3anMWAETbCA aKTyaNbHUM
BMBYEHHA MOX/AMBOCTI i AOULINIbHOCTI 3aCTOCYBAaHHA NpenapaTiB 3 My/1bTUMOAANIbHOK Ai€t0, AKi ePEeKTUBHO MO
6 BN/AMBATU HA YNCNEHHI NATOrEHETMYHI KOMMNOHEHTM NPY NOEAHaHIN naTonorii. Mema: ouiHKa ebeKTUBHOCTI MeanKa-
MEHTO3HOI Tepanii cTabiNbHOI iluemiyHoi XBOpobu cepua y NOEAHAHHI 3 LYKPOBUM AiabeTomM 2 TUMNy 3 BUKOPUCTAHHAM
biopnaBoHOIAY KBapLETUHY Ta eMnarlidpA03MHY 3 ypaxyBaHHAM BMNIMBY Ha KOMMNOHEHTU CUCTEMHOI 3ana/ibHOI Bignosiai
HU3bKOT IHTEHCUBHOCTI. 06’ekm | memodu docnioreHHs. NpoBeaeHo obcTexkeHHA 96 naujienTis i3 CIXC: ®K II-Il Ta LA,
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2 TUN. 3a/1eXKHO Big, OTPMMAHOIO NiKyBaHHA NaLieHTN 6yan posnogineHi Ha rpynu yotupwm rpynu: | rpyna (n=22) — naui-
€HTW, AKi oTpuMyBanun 6asosy Tepanito, Il rpyna (n=26) — oTpumyBann Ha GpoHi 6a3oBoi Tepanii Nnpenapat KBepueTuH, |l
rpyna (n=25) — npuiimanu emnarnipnosuH, IV rpyna (n=23) — nauieHTn, Aki Ha doHi 6a3oBoi Tepanii npuiimanm KeepLe-
TUH Ta emnaridno3uH. TpmBanicTb Tepanii — 12 TUXKHIB. Pe3ysibmamu. 3acToCyBaHHA KBEPLETUHY BiporigHoO cnpmano
3MEHLLEHHIO iHTerpanbHUX iHAEKCIB 3aManeHHA. Y NauieHTiB, AKi oTpMMyBaan emMnarnipao3nH, OTPMMAHO 34aTHICTb 3HK-
YKYBaATM KoHUeHTpauito TMAO, hs-ST2. OKkpim Toro, emnarnid/103MH Ta KBEPLLETUH BipOriAHO cnpuanm sHuxeHHto TLR 2,
TLR 4 Ta cnissigHoweHHI0 TLR 2/TLR 4, 10 MOXKHa BBaXKaTu LLLe OAHIEI0 MOro NAeMOTPONHO BNACTMBICTIO. BucHosKu. 1.
Mepebir CIXC y noegHaHHi i3 LI, 2 TMNYy cynpoBOAKYETbCA 3aMafibHUM CUHAPOMOM HU3bKOT iIHTEHCUBHOCTI, AKMI MOXHA
AiarHocTyBaTW, BU3HAYaOuM reMorpamMy Ta 06paxoBytoUM NeMKOUMUTAPHI iHAEeKCU. [lopeyHUM € BU3HAYEeHHSA piBHIB hs-
CPB, sSN 2, TMAO, TLR 2 i TLR 4 ta cniBBigHoweHHaA TLR 2/TLR 4. 2. KBepueTnH goseaeHo eGeKTUBHO CIPUAE SHUMKEHHIO
hs-CPB, sSN 2, TMAO, TLR 2 i TLR 4 Ta cniBBigHoweHHs TLR 2/TLR 4, Bonogjie npotnsananbHUmMmn epektammn, yHOPMOBYE
KNITUHHY TAaHKY IMYHITETY, CNPUSAE 3HUMKEHHIO PIBHIB IeMKOLMTIB Ta ix cybrnonynsuiin (HelTpodinis, MOHOUMTIB), TpOM-
6ouuTie. 3. EMnarnipno3nH, okpim NPAMOro LlyKPO3HUMKYOYOrO BMIMBY, NMOBIPHO BONOAIE YNCEHHUMM NAehnoTpon-
HUMW ePeKTamM, B TOMY YNCAi MMOBIPHO 34aTHUIM 3HUKYBATU iIHTEHCUBHICTb CUCTEMHOT 3anaibHOI BiAMNOBIAj, yHOpMO-
BYBATM YPOAKEHUM iMYHITET. LLUNAXM Takoro edpekTy € HEOAHO3HAYHMMM | NOTPEOYOTH MOAANBLIOTO BUBYEHHS.

Knouosi cnoBa: ilwemiuHa xBopoba cepus, LyKpoBuit aiabeT, NikyBaHHA, KBEPLETUH, emnaridao3nH, 6ionoriyHi
MapKepu 3anaseHHs.

CORRECTION OF CHRONIC LOW-INTENSITY INFLAMMATION IN PATIENTS WITH STABLE CORONARY ARTERY
DISEASE WITH CONCOMITANT TYPE 2 DIABETES MELLITUS USING QUERCETIN AND EMPAGLIFLOZIN

Nyshchuk-Oliynyk N. B.

Abstract. The risk of developing cardiovascular complications is the same in people with type 2 diabetes mellitus
and in patients with coronary artery disease. Type 2 diabetes mellitus is usually referred to as cardiovascular pathology
and is considered as a pathogenetic link of the most common disorders of the body. Comprehensive correction of the
cellular and mediator components of the inflammatory syndrome is the main target of therapy aimed at reducing the
risk of progression of SCAD in patients with type 2 diabetes. It remains relevant to study the possibility and feasibility of
using drugs with multimodal action, which could effectively affect the many pathogenetic components of this combined
pathology. Objective: to evaluate the effectiveness of drug therapy of stable coronary artery disease with concomitant
type 2 diabetes mellitus using bioflavonoid quartcetin and empagliflozin, taking into account the impact on the
components of the low intensity systemic inflammatory response. Materials and methods of research. 96 patients with
SCAD FC II-lll and type 2 diabetes mellitus were examined. Depending on the treatment received, patients were divided
into four groups: Group | (n=22) — patients who received basic therapy, Group Il (n=26) — received quercetin with basic
therapy, Group Il (n=25) — took empagliflozin, and IV group (n=23) — patients who received quercetin with basic therapy
and empagliflozin. Duration of therapy was 12 weeks. Results. The use of quercetin probably contributed to the reduction
of integral indices of inflammation. Patients receiving empagliflozin are characterized by the ability to reduce the
concentration of TMAO, hs —ST2. In addition, empagliflozin and quercetin probably contribute to the reduction of TLR 2,
TLR 4 and the ratio of TLR 2/TLR 4, which can be considered as an another of its pleiotropic properties. Conclusions: 1.
The course of SCAD with concomitant type 2 diabetes mellitus is accompanied by low-intensity inflammatory syndrome,
which can be diagnosed by determining the hemogram and calculating leukocyte indices. It is appropriate to determine
the levels of hs-CRP, sSN 2, TMAO, TLR 2 and TLR 4 and the TLR 2/TLR 4 ratio. 2. Quercetin has been shown to be effective
in reducing hs-CRP, sSN 2, TMAO, TLR 2 and TLR 4 and the TLR 2/TLR 4 ratio, has anti-inflammatory effects, normalizes
the immune system, reduces levels of leukocytes and their subpopulations (monocytes, neutrophils). 3. Empagliflozin,
in addition to direct hypoglycemic effects, probably has numerous pleiotropic effects, including probably being able to
reduce the intensity of the systemic inflammatory response and to normalize innate immunity. The mechanism of this
effects is ambiguous and requires further study.

Key words: coronary artery disease, type 2 diabetes mellitus, quercetin, empagliflozin, biological markers of
inflammation.
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KOPEKLIA XPOHIYHOIO 3ANANIEHHA HU3bKOI IHTEHCUBHOCTI B XBOPUX HA
CTABI/IbHY ILLEMIYHY XBOPOBY CEPLIA 3 CYNYTHIM LLWYKPOBUM AIABETOM 2 TUNY
3 BUKOPUCTAHHAM KBEPLETUHY TA EMNATNI®NIO3UHY

IBaHO-PpaHKiBCbKUIA HaLiOHaNbHUIT MeguuHuii yHiBepcuteT (M. IBaHO-PpaHKiBCbK, YKpaiHa)
natalianishyk@ukr.net

Lykposutli diabem (L) ma cmabineHa iwemiyHa xeopoba (CIXC) € 00HaKOBUMU YUHHUKAMU PU3UKY PO38UMKY Cepueso-
CYOUHHUX YCKAaoOHeHb. OOHOK 3 20/108HUX Uineli mepanii € KOPeKYia 3anasnbHo20 CUHOPOMY. AKMYyasabHUM € 8UBYEHHS MOM(-
au8ocMi i AouinbHOCMI 3aCcMOCy8aHHA Npenapamis, AKi MaromMe 8rauU8 00HOYACHO HA Pi3Hi Mamoz2eHemu4Hi KOMIMOHEHMU.
Memoto 6yn0 ouiHUMu pigeHb 8nausy medukameHmosHoi mepanii CIXC y noedHaHHi 3 L 2 muny 3 suKopucmaHHAM 6iogna-
BOHOIOY KeapuemuHy ma emnaznighao3uHy Ha KOMIOHEHMU CUCMEeMHOI 3anaabHoI 8i0rnoeidi HU3bKoi iHmeHcusHocmi. byno
obcmexceHo 96 nayieHmis i3 CIXC: @K II-IIl ma U4 2 muny. Bci nayienmu 6ynu po3nodineHi Ha 2pynu yomupu 2pynu: | epyna
(n=22) — nayienmu, aki ompumysanu 6azosy mepanito, Il 2pyna (n=26) —6azoea mepanis natc keepuemur, Il epyna (n=25) —
npulimanu emnaenignosuH, 1V epyna (n=23) — 6azoea mepania nac KeepuemuH nac emnaanighnosuH. Tpusasicme mepa-
nii cknadana 12 muxcHie. KeepuyemuH cripuse 3MeHWeHHIO iHmeapasneHUX NMOKA3HUKI8 3ananeHHA. EmMnaznighnosuH ennau-
808 HA 3HUXEeHHA KoHUueHmpauii TMAO ma hs-ST2. BcmaHoeneHo maki eucHosKu: rnepebie CIXC y noedHaHHiI i3 L[ 2 muny
Cyrnpo8OOHYEMbLCA 3aMANbHUM CUHOPOMOM HU3bKOI iHmeHcusHocmi. KeepuyemuH 0osedeHo eheKmuBHO CrIPUAE 3HUMEHHIO
MOKA3HUKie 3anasneHHs, a makox< TLR 2 i TLR 4 ma cniegidHoweHHsA TLR 2/TLR 4, yHOPMOBYE KAIMUHHY AAGHKY iMyHimemy.
Emnaenighnio3uH imosipHo 80a100i€ YucaeHHUMU raeliompornHUMU echekmamu, 8 momy Yucsai imosipHo 30amHuli 3HUXCysamu
iHmeHcusHicmb cucmemHoI 3ananbHoi 8ionoeidi. LLAaxu makoz2o egpekmy € He0OOHO3HAYHUMU i mompebyroms MooasnbWo20

BUBYEHHA.

Kntouosi cnoBa: iwemiyHa xeopoba cepus, yykposuli diabem, niKkysaHHS, KeepuemuH, emnaanighao3uH, bionoeiyHi map-

Kepu 3araseHHA.

38’430K ny6niKauii 3 NAaHOBMMM HAYKOBO-
pocnigHumu pob6otamu. PoboTta BMKOHaHa 3rigHo 3
NAaHOM HayKOBMX pobiT IBaHO-PpaHKiBCbKOro Halli-
OHa/NIbHOrO MeANYHOro yHiBepcuTeTy i € dparmeHTOm
HaykoBo-gocniaHoi poboTtn (HAP) Ha Temy: « CTPYKTYpPHi
Ta OYHKUiOHaNbHi 3MiHW BHYTPILLHIX opraHiB Npu xpo-
HIYHUX HeiHDEeKLiMHNUX 33aXBOPHOBAHHAX: MOM/INBOCTI
MeANKaMEHTO3HOI KopeKLii» (peecTpauinHuii Homep
0121U 108893).

Bcryn. 3a nporHosamun, o 2030 cmepTHICTb Bifg
KapAioBaCKyNsipHUX  3aXBOPHOBAaHb  AOCATHE  BXKe
23,6 MAIH 0Cib, a acou,iioBaHi 3 aTePOCK/IEPO30M 3aXBO-
PrOBaHHA Ta iX YCKNaAHEHHA HUHI € HAMNOLWMPEHILWMMMU
y ¢BiTi [1]. MaTonoria cepueBo-cyANHHOT CUCTEMM 3y CTPI-
Ya€eTbCA BiNbl HiXK Y NOMIOBUHM XBOpUX Ha U 2 Tuny,
a 33 JaHMMU OeAKMX aBTOpIB, il MOWMPEHICTb AocArae
90-100 % [2], a cepueBO-CyAMHHI YCKNAAHEHHSs CTa-
IOTb FOJIOBHOIO MPUYMHOKO 3aXBOPIOBAHOCTI M CMepT-
HoCTi npu uykposomy aiabeti (UA) [3, 4]. IcHytOTb Hay-
KOBIi A4aHi Npo B33aemM03B’A30K L[, 3 TaKUMU KHOBUMM»
baKTOpaMn pU3NKY aTepockneposy, Ak C-peakTUBHUMN
6inoK, eHpoTenianbHa AUCOYHKLIA, XPOHiIYHEe cuc-
TEMHe 3ananeHHA, NPOKOAryAAHTHI 3MiHW KPOBi TOLLO.
ATEepoCKNepoOTUYHI 3MiHM CYAUH Y xBOpUX Ha LU/ BUHK-
KatoTb Ha 8—10 pokKiB paHille, HiXK y 3aranbHOI nonyna-
Uji, WO CynpoBOAMKYETbCA MPUCKOPEHMM PO3BUTKOM
CIXC BHacnigok piabetnuyHoi aucninigemii, rinepin-
cyniHemil, rinepraikemii, akTUBauLjii cMcTemMHOro 3ana-
JIeHHSA, CUCTEMHOIO OKCUAAHTHOTO cTpecy [5, 6]. Benuki
OOCNIAXEHHA Ha AOKNIHIMHUX MoAenAx Ta HOBi AaHi
npo ocobamsocTi CIXC BCTaHOBWMAWM BUpiWanbHy PoOsb

YPOAXKEeHOI Ta afanTMBHOI iIMYHHOT CUCTEM Y PO3BUTKY
XPOHIYHOrO 3anaseHHA apTepiaNbHUX CYAMH, LLLO XapakK-
TEPU3YETbCA YTBOPEHHAM OAALLIOK, WO MIiCTATb ninig,
CMOJIYYHY TKAHMHY Ta IMYHHI KNITUHU, B IHTUMI BE/IMKUX
Ta cepeHix apTepiit. [7]. CTpaTteria BeAeHHSA NaLLEHTIB i3
CIXCy noegHaHHiI i3 U 2 TNy — ue pexumm 3HUKEHHA
piBHA xonectepuny JIMHI Ta Tepania, HauineHa Ha iHWI
TPaAMLiHI GaKTopM pU3MKY CepLEBO-CYANHHUX 3aXBO-
ploBaHb, TaKi AK apTepiasbHa TrinepTeHs3iA, KypiHHA,
HEeKOpPMroBaHa rinepraikemia Ta OXKMpiHHA. OgHaK cuc-
TeMHe 3anasieHHA HNU3bKOI iIHTEHCMBHOCTI, LLLO NPUCYTHE
Ha YCiX CTafiax aTepoCcKaepo3y, 3a/IMLWAETLCA iICTOTHUM
3a/IMWKOBUM PAKTOPOM CepLeBO-CYANHHOIO PU3UKY
y NauieHTiB i3 KOMopbiaHMmuM ctaHamu [8]. Hesia'emHa
pOnb iIMYHONOTYHUX KOMMOHEHTIB Y CTAHOBAEHHI Ta
XPOHi3aLii aTepoCcKaepo3y 3aMaE YisibHe MicLie AK KNi-
HiYHa HeobXigHICTb 3 MNiATBEPAKYIOUMMU AOCNIAKEH-
HAMM, LLO AEeMOHCTPYIOTb Nepesary Ta npobaemu Haui-
NIIOBAHHA HA 3ananeHHA Ta iMyHHY cuctemy npu CIXC
y noeaHaHHi i3 U 2 Tmny [9], a nowyk BiporigHux bio-
JIOTIYHUX MapKepiB AK nepebiry camoro 3ananbHOro
npouecy, Tak i OLiHKN epeKTUBHOCTI 3aNpPONOHOBAHNX
NiKyBa/IbHNUX METOAMK 3a/IMWAETbCS akTyanbHUM [10].
B ocTaHHi poKu y Tepanii cepueBo-CyaMHHNX 3aXBO-
plOBaHb BEe/AMKa yBara MNpPUAINAETbCA NpenapaTam
3 MY/ITUMOZANbLHOIO Aj€to, AKi 6e3neyHo Ta A0BeAEHO
KNiHIYHO edeKTUBHO Manu BNAMB Ha MoaudiKoBaHi
daKkTopU pU3MKYy nporpecyBaHHA CTabinbHOI iwemiy-
Hoi xBopobu cepusa (CIXC), ocobanBo Npu NOeAHaHHI
i3 LyKpoBum aiabetom 2 Tuny. [lo TakMx npenaparis
BiAHOCUTbCA (NABOHOIL, KBEPUETUH, AKUK € arniko-
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HOM 6araTboX POCAMHHUX (GNABOHOIAHUX TNIKO3UAIB,
y TOMY 4uncAi pyTUHY. KBEPUETUH BOMOAIE BUPAXKEHOIO
AHTMOKCMAAHTHOK Ta MPOTM3anasibHOK aKTUBHICTIO,
0bymoB/ieHOO 6/10KaZ0 iNOOKCUTEHA3HOTO LUASXY
meTaboniamy apaxigoHOBOI KMCAOTU, 3HUMKEHHAM CUH-
Te3y NIeMKOTPIEHIB, CEPOTOHiIHY, ra/fibMyBaHHAM Mpo-
AyKUii npo3ananbHUX UMTOKIHIB I/1-1B, I/1-8T a iHwWwwmX
megiaTtopiB 3ananeHHs [11]. MexaHiam 3axucHoi paii
KBEPLIETUHY NOB’A3aHMI i3 3anobiraHHAM NiABULLEHHIO
KOHUEHTPALLT BHYTPILUHbOKNITUHHOIO KanbLiito Y TPOM-
boumTax Ta rasbMyBaHHAM MNPOLLECIB TpomboreHesy.
AHTMaTeporeHHUM edeKT KBepLETUHY 3AiNCHIOETbCA
33 PaXyYHOK 3HUKEHHA aKTUBHOCTI NepPeKUCHOro OKMUC-
HEeHHS Niniais Ta iHribyBaHHA ninonepoKkcuaauii [12].

OcTtaHHim yacom L, gepani yacTiwe ymOBHO BiA-
HOCATb [0 CepLeBO-CYAUHHOI NaTonorii a cyyac-
HMM iIHHOBALIMHMUM JNiKyBaHHAM NaLEHTIB BUCOKOrO
CepueBo-CyaMHHOro pusKnKy, BKAo4vatoum CIXC Ta
U4 2, € 3acTocyBaHHA iHribiTOpiB HaTpiii-3anexHoro
KOTpaHCnopTepy rMoKosn 2-ro tuny (IH3KTr2) [13-18].
MNepesaru IHI1T2 gnAa nauieHTiB i3 cepueBo-CyaAMHHUMM
3axBoptoBaHHAMM Ta XCH noB’A3aHi 3 cnpuaATHUM BNAK-
BOM Ha eHAoTenianbHy PYHKLItO, CYAMHHY OPCTKICTb,
apTepianbHUii TUCK (AT), 06’emMHy NnepeBaHTaxy, pemo-
OentoBaHHA Miokapaa, ¢ibpos, 3anasneHHA, OKCK-
OATUBHUN CTpec Ta HEMPOropMOHasibHYy aKTMBaLLito
[16—18]. IH3KTI2 — HOBWI Knac LlyKPO3HWUKYBaAJIbHUX
npenapartie i3 UYMCNEHHUMMU HernikemiyHumu edek-
Tamu. 3aCTOCYBaHHA MpenapaTiB LbOro Knac BigKpu-
BA€E BE/INKI NepCneKkTMBM He TibKW B NAAH KOHTPOO
rnikemii, a 1 y npodinaktuui ycknagHeno LA [16, 17,
19]. Emnarnidno3nH 3apekomeHayBaB cebe AK BUCOKO-
ebeKTUBHMI NpenapaT A1 LWMPOKOTo KoJla NaLLiEHTIB i3
L4 2 [18]. EdeKTMBHICTb Ta He3neKa TPMBAIOro 3acTo-
CyBaHHA eMnarnidao3nHy y nauieHTis 3 LU, 2 i BUCOKMM
KapAioBaCKyNAPHUM PU3MKOM [AOBedeHa B MPOCMeK-
TUBHOMY 6araToLEHTPOBOMY MOABIMHOMY CAinomMy
paHgomisoBaHomy gocnigreHHi EMPA-REG OUTCOME
[20].

MeTa AocnipKeHHs — OLiHKA epeKTUBHOCTI meau-
KaMeHTO3HOI Tepanii cTabifbHOI iWemiyHoi XxBOpOOU
cepua B MOEAHAHHI 3 UyKpoBMM aiabetom 2 Tuny 3
BMKOPUCTAHHAM BiodnaBoHOIgQy KBEpLETUHY Ta emna-
rNiGNO3MHY 3 ypaxyBaHHAM BM/MBY Ha KOMMOHEHTM
CUCTEMHOI 3ananbHOI BiANOBIAi HN3bKOT IHTEHCUBHOCTI.

06’eKT i meToau aocnigyKeHHsa. [JocniaKeHHA npo-
BOAWMAWN AK BiAKPUTE, KOHTPOAbOBaHe, y Napanesb-
HUX Tpynax, NnopisHANbHE 1 I'pyHTyBasacb Ha npoBe-
OEHHI  KOMMAEKCHOro, AMHAMIYHOro, KAiHIYHOro Ta
NabopaToOPHO-IHCTPYMEHTANIbHOTO  OOCTEXKeHHA 96
nauieHTis i3 CIXC: cTabinbHa cTeHOKApAia HanpyKeHHs,
@K 11l (miarHo3 rpyHTYBaBCA Ha MONOMKEHHAX KpuUTe-
piiB yHipiIKOBAHOrO KNiHIYHOrO MPOTOKOAY MEePBUHHOI,
EKCTPeHOoi Ta BTOPWUHHOI (cneujanisoBaHoi) meanyHol
ponomorn «CrabinbHa iwemiyHa xBopoba cepua»,
AKWI ByB 3aTBepaKeHUl Hakazom MO3 YKpaiHu Big,
Ne 2857 Big 23 rpyaHs 2021 poky [21] Ta U4, 2 Tvn,
iHcyniHHenoTpebytoumit (4iarHos rpyHTyBaBCA Ha Noso-

YKEHHAX KpUTepiiB YHIPIKOBAHOIO KAiHIYHOrO MNpoOTO-
Kony «Llykposuii giabet Il Tuny» (Hakasz MO3 YKkpaiHu
Ne 1118 Big 21.12.2012 p.) Ta KANiHiYHOI HacTaHOBMU
2019 ESC Guidelines on diabetes, pre-diabetes, and
cardiovascular diseases developed in collaboration
with the EASD 2018) [6, 22].

MpoBeneHo obcTexkeHHA 96 nauieHTiB i3 CIXC: OK
=11l ta LA, 2 TMn. 3anexHo BiA OTPMMAHOrO NiKyBaHHA
nauieHTn 6ynM po3nogineHi Ha rpynu 4YoTUpPU TPynu:
I rpyna (n=22) — nauieHTn, AKi oTpMmyBanm 6a3oBy Tepa-
nito 3rigHo 3 pekomeHgauiamu no CIXC ta U4 2 Tuny,
Il rpyna (n=26) — nauieHTiB i3 CIXC y noegHaHHi i3 LA,
2 TMny, AKi oTpumyBaan Ha ¢oHi 6a3oBoi Tepanii npe-
napaT KeepueTuHy («KBepTuH» MAT «BopLLariBCbKuUit
XiMiKo-dapmaueBTUYHKUI 3aBOAY, YKpaiHa; 1 *KyBasbHa
TabneTka MICTUTb KBepLeTUHY (y nepepaxyBaHHi Ha
100 % cyxy pe4oBuHy) — 40 mr), Homep peecTpaLiiHoro
nocsigveHHs UA/0119/02/01 (tepmiH aji Heobmexe-
HUI, 3 26.04.2018), B A03i 2 }KyBanbHi TabneTkn 3 pasu
Ha poby; lll rpyna (n=25) — nauieHTiB Ha ¢oHi 6aso-
Boi Tepanii npuiimann emnarnipnosuH («IxapmiHc»
BUPOOHULUTBA bepiHeep IHzenbxalim ®apma Im6X i Ko.
KT, HimeyyuHa) B8 gosi 10 mr no 1 tabn. 1 p/moby; IV
rpyna (n=23) — nauieHTn, aki Ha ¢oHi 6asosoi Tepanii
npuiimanu KeepuetuH B Ao3i 40 mr 2 Tabn. 3 p/noby
Ta emnarnipnosnH B8 go3i 10 mr 1 T1abn. 1 p/goby.
TpuBanicTb Tepanii — 12 TUXHIB.

CICX Ta L[, 2 Tmny yacTiwe 6yno B XiHOK — 56 ocib
(58,33 %) npotn 40 yonosikis (41,67 %), npoTe Taka
reHaepHa pisHuus 6yna HepocToBipHoto (x2=3,541;
p>0,05). Bik xBopux KonueascA Big 34 go 73 pokis
i B cepeHboMy cknagas (32,28+1,33) poku. Yci xBopi
Manu 3b6eperkeHy CUCTONIYHY QYHKLilO, 3a pesynbTa-
Tamu exoKapgiorpagii (PB> 50 %).

3arafbHUIA aHani3 KpPoBi NPOBOAMBCA i3 BUKOPUC-
TAaHHAM remaTonoriyHoro aHasnizatopa HTI MicroCC-20
Plus (HTI, CLLUA). 3a napameTpamu 3araibHOro aHasnisy
KpPOBi [043TKOBO PO3PaxoBaHO HW3KY iHTErpasibHUx
reMaTo/I0riYHMX iHOEKCIB, AKi Aal0Tb 3MOry 404aTKOBO
OLIHMTW QaKTMBHICTb 3amajseHHa, HecneuudiyHoi Ta
cneundivyHOi NaHOK IMYHITETY, BUPAXKEHICTb eHAO0reH-
HOT iHTOKcMKauii [21, 22]. I3 meTolo A40AaTKOBOro aHa-
Ni3y NOKA3HMKIB 3arasibHOro aHanisy KpoBi NnposoanMn
06YMCNEeHHA pAdy iHTerpanbHUX iHAEKCIB 3ananeHHs:
iHOeKc 3cyBy nekoumTis (13/1), iHAEKC aKTMBHOCTI 3ana-
neHHa (IA3), iHaeKc cniBBigHOWeEHHA HelTpodinie Ao
moHouuTie (ICH/M), iHaekcy cnisBigHoWweHHA nimdo-
umTiB 4o moHouuTis (IC/1/M), iHaekcy cnissigHOWEHHA
HeWTpodinis go nimpoumtis (ICH/N) Ta iHAEKcy cnis-
BiAHOWEHHA HelTpodinis 4O MOHOLMTIB Ta NiMmdpoLm-
TiB (ICH/J/IM), iHTerpoBaHuii iHgeKc 3ananeHHs (113), wo
[03BONIAE iHTErpasibHO BCTAHOBWUTU CTYMiHb aKTUBHOCTI
3aMasbHOro MPOLECcy 3 BpaxXyBaHHAM CTaHy CepueBo-
CYAMHHOI cucTemn, TOBTO 4YacTOTU CepueBUX CKOPO-
yeHb (YCC) Ta iHAEKC CUCTEMHOTO iIMYHHOTO 3ana/ieHHn
(1C13).

NabopaTtopHe AocnigKeHHs piBHIB ST2 y nnasmi
KpPOBi NMPOBOAMAOCH LWWAAXOM KilbKicCHOro iMyHodep-
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MEHTHOrOo aHani3y y BCix NauieHTiB. JnA BU3Ha4YeHHA ST2
6ynn BUKopUCTaHi TectoBi Habopu Presage® ST2 Assay
EIA Test Kit, BupobHuK — CRITICAL DIAGNOSTICS 3030
Bunker Hill (CLUA), ana Bu3HaYeHHA KOHUEHTpaL,ii ST2
B CMPOBATLi KpOBi. B AKOCTI iHAMKATOpa 3amaneHHA
BM3Ha4anu BmicT hs- CPB y cupoBaTL,i KpoBi B Mr/n Kinb-
KICHUM BUCOKOYYTIMBUM iIMyHODEPMEHTHUM METOLOM
3a gonomoroto Ha anapaty HTI ImmunoChem-2100
(HTI, CLLUA) Ta Habopy peareHTiB Bektop Bect A-9002
CPB-UDA-BECT pna CPB (Pocilicbka ®egepadin).
BusHaueHHA KoHueHTpauii TMAO B 3pa3kax naasmu
KpoBi BMKOHAHO Ha anapati HTI ImmunoChem-2100
(HTI, CLUA). PiseHb TLR 2 Ta TLR 4 B cupoBaTLi KpOBi
BM3HAYa/IM METOAOM iMyHODEPMEHTHOrO aHanily Ha
anapati HTI ImmunoChem-2100 (HTI, CLUA) i3 BuKO-
puctaHHAM Habopis Human TLR 2 (CD 282) in vitro
ELISA (Enzyme-Linked Immunosorbent Assay) kit
(ab131556 —Human TLR 2 ELISA Kit, Abcam, CnonyyeHe
Koponiscteo) Ta Enzyme-linked Immunosorbent Assay
for quantitative detection of Human TLR 4 (Human
TLR-4 NBP2-76569, Novus Biologicals, CLUA) Bigno-
BiAHO A0 iIHCTPYKLIT PipmMn-BUPOBHMKA.

Yci pocnigKeHHA NpoBOAUAUCA HAa OCHOBI MiXKHa-
POOHMX Ta BITYM3HAHUX AMPEKTUBHUX OOKYMEHTIB 3
OO0TPUMAHHAM OCHOBHUX MOJIOXKEHb HANEXKHOT KNiHIYHOT
npakTnkn (Good Clinical Practice — GCP), lenbciHcbKoi
AeKnapauii BcecBiTHbOI meanyYHOI acouiay,ii Npo eTuyHi
NPUHLMNN NPOBEAEHHSA HAYKOBUX MeAUYHWUX AO0CAi-
OKeHb 3a y4acTio noguHu (1964-2000), KoHBeHuil
Pagn €Bponu npo npasa NOAMHU Ta bHiomeguumHy
(1997) Ta Hakazy MO3 Ykpainu Ne 639 sig 01.10.2015
woao 3MiH ao Hakasy Ne 690 Big 23.09.2009. MNepeg,
NOYaTKOM AOCNigHKeHb KOXeH NaLieHT AaB NMUCbMOBY

3rogy Ha npoBeAeHHA AOCNiAXKeHHs (dopma 3aTBep-
[O)KeHa KOMICI€to 3 NUTaHb eTUKM IBaHO-PpaHKiBCbKOro
HaL,iOHa/IbHOTO MeAMYHOro yHiBEpCUTeTY).

CtaTuctMyHa o06pobKa OTpMMAHMX  pe3ynbTa-
TiB NpoBoAMAacb 3 AOMOMOrol KOMMN OTePHOI Mpo-
rpamm STATISTIKA-8 Ta nakeTy CTaTUCTUYHUX YHK-
Ui nporpamu «Microsoft Excel» Ha nepcoHanbHomy
KOMN’toTepi, 3aCTOCOBYHOYM BapiaLiiHO-CTaTUCTUYHUIA
MeTOZ, aHani3y. BupaxosyBanu cepegHto apuPpmeTnyHy
Be/NIMUMHY M, cepefHE KBagpaTW4He BiAXWEHHs O,
cepenHo NOMUAKY cepeaHboi apUPMETUUYHOT M, YNCO
BapiaHT (Nn), BiporigHICTb Pi3HML ABOX cepeaHix apud-
METUYHUX «p». [1BOBiIYHI BennumHu p<0,05 ouiHtoBanm
[oCToBipHMMUM. KopensuiltHuiA aHanis nposoguaun 3a
KoediuieHTom [MipcoHa. ObumcatoBanm yyTameicTb (Se),
cneumoivHicTb (Sp), NO3UTUBHY Ta HErAaTUBHY MPOrHOC-
TUYHY LiHHICTb, X* KpUTepIn.

Pe3ynbtaTM pocnigXeHb Ta iX 06roBopeHHs.
Ctpateria 6a30Boi Tepanii B NaLiEHTIB, BKAOYEHUX
Yy AucepTauinHe AocnigrKeHHs, 6asyBanacb Ha Mnoso-
YKEHHAX KpUTepiiB YyHidpiKoBAaHOro KANiHIYHOrO npoTo-
KOJly MepBMHHOI, eKCTpeHoi Ta BTOPMHHOI (creujani-
30BaHOI) meanyHoi gonomorn «CrtabinbHa iwemiyHa
xBopoba cepusa», AKUIA OyB 3aTBEPAKEHWN HaKa3zom
MO3 Ykpainum Big Ne 2857 Big, 23 rpyaHa 2021 poKy yHi-
¢dikoBaHOro KNiHiYHOro NpoTokony «Llykposuii giaber I
Tmny» (Haka3 MO3 YKkpainm Ne 1118 Big 21.12.2012 p.)
Ta KJiHiYHOi HactaHoBM 2019 ESC Guidelines on
diabetes, pre-diabetes, and cardiovascular diseases
developed in collaboration with the EASD 2018.

JocnigxKysanu AMHaMiKy OCHOBHUX NEMKOLMUTAPHUX
iHAEeKCiB Nig BNAIMBOM Pi3HMX TepaneBTUYHUX CTpaTeril
(tabn. 1). Y npoueci npoBeAeHOro NikyBaHHA (Yepes

Tabnuua 1 — [lnHamika NOKa3HMUKIB iHTEerpasbHUX NEMKOLUTAaPHUX iIHAEKCIB 3anaseHHA Y NaLieHTiB
i3 cTabinbHOLO iWemiyHOIO XBOPO60IO cepusa y NOEAHAHHI i3 LyKpoBMM AiabeTom 2 TNy Nig BNAMBOM
[ocniaxKyBaHMx npenapartis (Mim)

Mpynu I rpyna Il rpyna Ill rpyna IV rpyna
n=22 n=26 n=25 n=23
0o nicns [0 NiKyBaHHA | Nicna NnikyBaHHA Lo nicnsA NiKyBaHHA | A0 NiKyBaHHA nicns
IHAEKC NiKyBaHHA NiKyBaHHA NiKyBaHHSA NiKyBaHHA
131 2,28+0,08 2,1240,03 2,39,4+0,18 1,9740,18* 2,27+0,07 2,01+0,04* 2,29+0,06 1,86+0,04*#
A% 7,54 -18,78 -12,93 -23,12
A% -7,76 -5,47 -13,97
1A3 9,33+0,45 8,29+0,31* 9,44%0,39 5,49+0,12*# 9,37+0,22 7,17+0,27*# 9,50+0,26 5,0740,12*#
A% -12,54 -71,95 -30,68 -87,38
A% -51,01 -15,62 —63,51
ICH/M 17,49+1,13 16,18+1,03 17,5610,97 | 13,74+0,44*# | 17,430,32 14,99+0,12* 17,39+0,09 | 14,05+0,21*#
0% -8,96 -27,80 -15,08 =23,77
A% -17,76 -7,94 -15,12
ICN/MA% 5,31+0,27 5,19+0,14 5,36%0,25 5,10+0,06 5,34+0,07 5,02+0,30 5,39+0,27 5,17+0,30
A% -2,31 -5,09 -6,37 -3,86
-1,76 -3,39 -3,86
ICH/N 3,42+0,04 3,12+0,08 3,50+0,04 2,24+0,06%# 3,49+0,13 2,67+0,07*# 3,53+0,29 1,98+0,43*#
0% -9,62 -56,25 -30,71 —78,28
A% —39,28 -16,85 -57,58
ICH/IM 2,48+0,08 2,3740,09 2,5610,11 2,38+0,07 2,59+0,04 2,36%0,06 2,51+0,09 2,34+0,04
0% 4,64 -7,56 -9,75 -7,26
A% 0,42 -0,43 -1,28
113 17,29+00,91 | 14,78+0,66* | 17,89+0,93 11,23%0,44 17,73%0,33 13,18+0,37 17,93%0,55 10,53%0,22
A% -19,01 -59,31 -34,52 -70,27
A% -31,16 -12,14 -40,36
ICI3 582,29+22,21 | 539,33+15,15 | 572,95+14,71 | 362,82+20,20*#| 593,92+16,83 | 445,61+18,93*#| 588,39+12,94 |419,37+20,83*#
A% -7,97 -57,92 -33,28 -40,30
A% —48,84 -21,03 -28,61
Mpumitku: 1. * — p<0,05 — cTaTUCTUYHA JOCTOBIPHICTb BiAMIHHOCTI MOKA3HUKIB A0 i NicNA NiKyBaHHA.
2. #—p1<0,05 — cTaTUCTMYHO AOCTOBIPHA BIAMIHHICTb NoKa3HKKis OF Ta M.
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12 TWXKHIB CNOCTEpeXKEHHA) BIAMITUAN 3MEHLIEHHA
3HauYeHHs iHAaeKc 3cyBy nerkoumTis (13/1): y nauieHTis
| rpynu — Ha —7,54 % (p>0,05), Il rpynu — Ha —18,78 %
(p<0,05), B Ill rpyni Ha —23,12 % (p<0,05), a IV rpyni
Ha —13,97 % (p<0,05). Binbw BMpasHMM Byn0 3MeH-
LUEeHHA 3HAYeHHA iHAEKC aKTUBHOCTI 3ananeHHs (IA3),
BiAnNoBiAHO y nNauieHTiB | rpynu —Ha — 12,54 % (p>0,05),
Il rpynu —Ha —71,95 % (p<0,05), B lll rpyni Ha —30,68 %
(p<0,05), a IV rpyni Ha —87,38 % (p<0,05). NMpu3HaYeHHSs
KBEPLLETUHY Ta eMnarnipao3nHy cnpusno BiporigHomy
3HMKEHHIO Lporo iHaekcy B I1-1V (p,<0,05). Y npoueci
NiKyBaHHA cnocTepiranM 3MeHLWeHHA cepeaHiX 3Ha-
YeHb MOKa3HMKa iHAEeKCy CniBBigHOWEHHA HenTpodinis
[0 moHouutis (ICH/M), npuyomy, 3 BiporigHow pis-
HULE [0 i Nicnsa KypcoBOro MiKyBaHHA, OKpim | rpynun
(p>0,05). Tak, y xBopux |l rpynu gaHuii NOKasHUK 3MeH-
wmeca Ha —27,80 % (p<0,01) Ta Ha —17,76 % nopiBHAHO
3 | rpynoto (p,<0,01); y Il rpyni — Ha —15,08 % (p<0,05)
Ta Ha —7,94 % (p,>0,05), BianosigHo. Y nauienTis IV
rpynu — Ha =23,77 % (p<0,05) Ta Ha -15,12 % (p,<0,05)
Yy NOpPiHAHHI 3| rpynoto. He BiamiveHo BiporigHoi pisHUL
B 3MEHLEHHi 3HaYyeHb iHAEKCY CMiBBiAHOWEHHA Hel-
Tpodinis 40 moHoHyKneapiB (ICH//IM) y obcTexkeHmx
xBopux (p>0,05). AnHamika cepeaHix 3HauYeHb iHAeKcy
cnissigHoweHHA nimooumTtis 4o moHoumTis (IC/1/M)
BUABW/IACA TaKOXK HeBiporigHoto (p>0,05) He 3anexkHo
BiZL, OTPMMAHOrO NiKyBaHHA. Y npoueci NpoBeAeHOro
NiIKyBaHHA CYTTEBO 3MEHLUYBANCA cepenHi 3HaYeHHA
iHOeKcy cniBBigHOWEHHA HelTpodinis Ao nimbounTis
(ICH/N), 3anexHO Big, BMKOPUCTAHMX TepaneBTUYHUX
cTpaTeriii. 3o0kpema, y | rpyni AaHWM NOKa3HUK 3MEH-
wuecaA Ha —-9,62 % (p>0,05); y Il rpyni — Ha —56,25 %
(p<0,001) Ta Ha —39,28 % nopiBHAHO 3 | rpynoto, Biano-
BiAHO (p,<0,001). Cepea nauieHTis Il rpynu ICH/N 3meHn-
wwuecs Ha —30,71 % (p<0,001) Ta Ha -16,85 % (p,<0,05);
IV rpynu — Ha —78,28 % (p<0,001) Ta Ha —57,58 %, Bia-
nosigHo (p,<0,01) npotw | rpynu.

TaKoX cnocTepirann 3aMeHLWeHHA cepeaHix 3Ha4YeHb
iHTerpoBaHoro iHAeKca 3ananeHHs (113), He 3anexHo
BifL, OTPMMAHOrO JiKyBaHHA, MPUYOMY, 3 BipOrigHOO
pi3HMLEID A0 i nicna KypcoBOro NikyBaHHA. Llel iHaeKc
[03BONAE iHTErpasNbHO BCTAHOBUTM CTYMNiHb AKTUBHOCTI
3aMasibHOro MpoLecy 3 BpaxyBaHHAM CTaHy CepLeBo-
CYOMHHOI cuctemn, ToO6TO YacTOTM CepLEeBUX CKOPO-
yeHb (YCC). Y | rpyni AaHUIM NOKa3HWK 3MEHLUUBCA
Ha—19,01 % (p<0,05); y Il rpyni—Ha -59,31 % (p<0,001)
Ta Ha —31,16 % nopisHaAHo 3 | rpynoto (p,<0,05). Cepes,
nauieHTis Il rpynu 13 3meHwunsca Ha—34,52 % (p<0,001)
Ta Ha -12,14 % (p,<0,05); IV rpynu — Ha —70,27 %
(p<0,001) Ta Ha —40,36 %, BianosiaHo (p,<0,01) npoTu
| rpynu.

Takok Oyno BMBYEHO AMHAMIKY 3MiH CcepeaHix
3HaYeHb iHAEKCA CUCTEMHOrO iIMYHHOrO 3anajieHHsA
(ICI3) — ue nokasHUK cniBBiAHOWEHHA HenTpoodinis i
TpomboumTiB 40 NiMPoLUTIB, AKUIA BBAXKAETbCA OiNblLL
iHpOPMaATUBHUI ANA OLiHKM PO3BUTKY i BaxKocTi CIXC
[23-25]. LUe# iHTerpoBaHuiA iHOAEKC 3amaneHHA Bipo-
rigHO 3HM)KYBABCA Y NALIEHTIB, AKI OTPUMYBaIM AOCAi-

J)KyBaHi npenapaTtu 3 BiporigHO pisHMLEo 40 i nicna
KYPCOBOrO NiKyBaHHA. Y | rpyni AaHW NOKA3HUK 3MeH-
wwmeca Ha —7,97 % (p>0,05); y Il rpyni — Ha 57,92 %
(p<0,001) Ta Ha -48,84 % nopiBHAHO 3 | rpynoto
(p,<0,001). Cepeq, nauienTis Il rpynu ICI3 3meHwwsca
Ha —33,28 % (p<0,001) Ta Ha -21,03 % (p,<0,05);
IV rpynu — Ha —40,30 % (p<0,001) Ta Ha —28,61 %, Bia-
nosigHo (p,<0,01) npotu | rpynu.

OT)Ke cucTemHe 3anasieHHA HU3bKOI iIHTEHCUBHOCTI
y nauienTis i3 CIXC y noegHaHHi i3 L 2 TMny xapak-
TEPU3YETbCA 3POCTAHHAM 3arafibHOI KiIbKOCTi /IeMKo-
UMTiB, AMCOHAHCOM Y ix cybnonynauii i3 3pocTaHHAM
KiNbKOCTi HenTpodinis, MOHOUUTIB, NiABULLEHOK KOH-
ueHTpaujieo TpombouunTie. MpPU3HAUYEHHS KBEPLETUHY
(8 Binbwinn mipi) Ta emnarnidno3MHy Mae BiporiaHuit
BMJ/IMB HAa 3MEHLUEHHA aKTUBHOCTI 3ananeHHA. Bigomo,
O 33 YMOB iwemii AnchyHKLIOHaNbHI eHaoTeniaNbHi
KNITUHM KOPOHAPHMUX apTepii BUKIMKAIOTb JIOKa/bHI
NMOPYLEHHA B iHWMX TUNAX KNITUH, Y TOMY YMCAi Kap-
AiomioymTax Ta pibpobnacTax, gani BUHUKAE NiArpyHTA
OJ1A OKCUZATUBHOIO CTPEeCy, aKTUBAL,ii LUTOKIHIB, TPOM-
6ounTiB i neiMkouuTiB. KNiHiYHO Le Nnpn3BoANTb A0 NPo-
rpecyBaHHA CIXC. 34aTHICTb KBEPLLETUHY MiHiIMi3yBaTH
NOLIKOAXKEHHA MiOKapga Nicna iwemivyHoi noaii morxke
6yT1, NPUHAMMHI YacTKOBO, oOnocepenKoBaHa Moro
BM/IMBOM Ha eHAOTENIN, 3HUKEHHAM PiBHA NENKOLUTIB
Ta TpombouuTie [26].

OcTaHHIMK poKamu Ha 6asi BU3HAYeHHA MapKepiB
3ananeHHs (C-peaktmusHoro biska, pAaagy npo3anasibHuX
LMTOKIHIB, CMPOBATKOBOro aminoigy A, rantornobiHy,
dibpMHOreHy Towo) 3'ABUANCA KAiHIYHI | eKcnepumeH-
TaNbHi AaHi, AKi NigTBEPAXKYIOTb, WO OAHMM 3 naTore-
HETUYHUX MeXaHi3MiB aTepOoCKAepo3y, AK OCHOBM dop-
MYBaHHSA BiHLEBOro aTepOCKNEpPO3y, € reHepanizoBaHe
abo xpoHiyHe 3ananeHHsa [27]. Ocobamse micue cepes,
nposanasbHUX ¢GaKTOpiB 3aiMa€  BUCOKOYYTIMBUM
6inok roctpoi ¢asn C-peaktusHuit npoteiH (hs-CPB)
[28]. OpHaK icHytoui gaHi ayKe cynepeynusi: B pAagi
PObBIT He NiATBEPAKYETLCA Hi 3B’A30K NiABULLEHHSA PiB-
HiB hs-CPB 3 KapAianbHOi naTtonorii, Hi NPOrHOCTUMYHa
3HauYMMicTb gaHoro ¢aktopa [29, 30].

B ycix obcTexeHux rpynax XBOpuMX Bigmivanm
3MeHwWweHHs BmicTty hs-CPB y Kposi, npote, B | rpyni
Take 3HUXKEHHA He 6yno gocToBipHum (p>0,05).
bifblW BMpasHiwWe — 3a YMOBM [04ATKOBOrO Mpu-
MOMy KBepueTUHYy Ta emnamidnosnHy. TaKk, cepeaHi
3HAQYEHHA  3rafaHoOro  MoOKasHMKa  3MEHLUYBanuCA
B Il rpyni Ha —85,12 % (p<0,001), a B NOpPiBHAHHI i3 |
rpynoto — Ha —66,31 % (p,<0,001). MogjbHoto 6yna
AvHamika B Il rpyni — Ha —40,24 % (p<0,01), a B nopis-
HAHHI i3 | rpynoto — Ha 28,17 % (p,<0,05). PisHi hs-
CPB y xBopux IVrpynu HanpwuKiHLi cnocTeperkeHHA
3aMeHwmunmca Ha -75,89 % (p<0,05), Ta B nopis-
HAHHI 3i | rpynoto — Ha —-61,67 % (p,<0,01). Takmum
YWMHOM, [OAATKOBE MNPU3HAYEHHS [0 KBEPUETUHY
Ta emnarnidnosunHy B xsopux Ha CIXC y noegHaHHi i3
U4 2 tuny obymosnio 6ifbl BMpasHe 3MEHLUEHHS
BmicTy hs- CPb.
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YNpoaoBK OCTAHHIX POKiB BUMBYAETbCA PONb B aTe-
poreHesi iHTepnenkiHy 33, cneundiyHum peuen-
Topom fKkoro € ST2 (growth STimulation expressed
gene 2, CTUMYAOHUNIA GaKTOp POCTY, WO eKCnpecyoTb
reHoM 2), WO iCHYE Yy BUrNAi ABOX OCHOBHMX i30dhopm
(TpaHcmembpaHHa i3opopma ST2L, wo bepe yyacTb
B peanisauii Th2-3anexHoro Kackagy iMyHHOI Bigno-
BiZli i PO34YMHHA UMpPKyntotoya isodopma sST2). PosumHa
dopma cTumyntooyoro paktopa pocTy (sST2) — HOBITHIN
MapKep, AKUIA BUKOPUCTOBYETLCA A/1A NPOTrHO3yBaHHA
Ta cTpatTudikaLii pU3nMKy pO3BUTKY CepLeBoi HeaoCTaT-
HOCTi, HEeCnpuATAMBUX HACANILKIB i CMepTi NauieHTIB
3 nigTBepaKeHum giarHosom CH, po3BUTKY cepueBo-
CyauHHUX 3axBoptoBaHb (CC3) B malibyTHbOMY B nony-
nAauji 8 winomy [31]. PesynbTtatv pagy AocnigxeHb Ha
TBAaPUHHUX MOAENAX NMOKA3YHOTb, WO 3HaYeHHA sST2 He
obmexKyeTbca Moro ponnto Ak biomapkepa, i npunycka-
10Tb BaX/MBicTb sST2 / 1133-B3aemogii K NpOTeKTMB-
HOi CUTHA/IbHOI CUCTEMM MPU PI3HMUX KapAioBacKynap-
HUX 3aXBOPIOBAHHAX, Y TOMY YMCNi Npy NoegHaHHI XKC
i3 uykposum giabetom (LA) Il Tuny [32]. BBakatoTb, Wo
sST2 6/10Kye KapaionpoTeKTuBHUI edeKT IL-33 [33].
MigBULLEHA KOHLLEHTPALIA LMPKYNOYOro Y KpoBi sST2
MOKe BKa3yBaTW Ha BUCOKUI PU3MK PO3BUTKY HeCrnpu-
ATAMBUX Hacnigkis, rocnitanisauii [34], i cBigunTb
npo icHyBaHHA nigguueHoro pusunky CCC [35]. sST2 €
OZHWM 3 OCHOBHMX BiomapKepiB, AKNI CUrHANI3YE NPO
HaABHICTb Ta TAXKICTb HECNPUATIMBOIO CepLeBoro
pemogaentoBaHHA Ta ¢ibpo3yBaHHA TKAHMHM, LLO BUHU-
KatoTb npu IM, rocTpomy KOPOHAapPHOMY CUHAPOMI abo
noripweHHi cepueBoi HegocTaTHOCTI [36]. MpoTe micue
sST2 B ouiHLi nporHo3y y nauyieHT i3 CIXI i 36eperkeHoto
@B J1LW 3a/MnLWIaETLCA BiKPUTUM.

Yepes 12 TUKHIB CNOCTEPEIKEHHS Y ODCTEXKEHUX Fpy-
nax XxBOpUxX BiAMiYanM 3meHLWeHHA BMicTy sST2 y KpoBi,
npote, B | rpyni Take 3HW)KEHHA He 6yn0 AOCTOBIip-
HUM (p>0,05). CepeaHi 3Ha4eHHs sST2 3meHLIyBaUCA
B Il rpyni Ha —54,55 % (p<0,001), a B NopiBHSAHHI i3 | rpy-
noto — Ha —38,62 % (p,<0,001). NMoai6bHoto byna AnHa-
mika B Il rpyni — Ha —18,07 % (p<0,01), npoTe B nopis-
HAHHI i3 | rpynoto He gocTosipHO — Ha —5,32 % (p,>0,05)
i y xBopux IVrpynu HanpuKiHLi cnocTepexXeHHA 3MeH-
wuamca Ha —61,82 % (p<0,05), Ta B NOPiBHAHHI 3i | rpy-
notw — Ha —44,86 % (p,<0,01). OTxe, MOXHa BBaXaTy,
Wo SST2 3aNMWAETbCA AKTyaZlbHUM MapKepom npo-
rHo3y i Npu 36eperkeHin ®B /1L, a goaaTkoBe NpPU3Ha-
YeHHA [0 KBEepUEeTUHY Ta emnarnidnosnHy B XBOPUX
Ha CIXC y noegHaHHi i3 U/ 2 Tuny obymosnto 6inbL
BUpPA3He 3MEHLLEHHA BMICTy SST2.

MopyweHHA O06MiHY TpUMeTUAaMiH  n-OKCuAay
(TMAOQO) nigBuLiye pU3MK PO3BUTKY PI3HUX 3axBO-
ptoBaHb, Yy TOMY UYMUCAi CepLEeBO-CYAUHHUX, XBO-
po6 neyiHKM Ta HUPOK, MeTaboniyHOro CUHApPOMY
Ta U4 2 tmny. V. Senthong et al., 2016 gocnigxysanu
3B’A30K MiXK aTEPOCKAEPOTUYHUMMU YPAXKEHHAMM CYAUH
Ta piBHem TMAQO B KpOBi Ta NOKa3aau, WO OLiHKA L,bOro
napameTpa He /JnwWe PO3LIMPIOE CTaHAAPTHY MaHesb
KNiHIYHUX aHani3iB cepueBO-CYAMHHUX 3aXBOPIOBAHD,

afie TAaKOXK € He3aNeXHUM MPeauKTUBHUM aKTopom
ONA BUABNEHHA ANPY3HUX ypaxKeHb MNpU ileMidHin
xBopobi cepua [37]. IHWIi gocnigrKeHHA NOKasyoTb, WO
niasuweHHs pisHs TMAQO y cMpoBaTLi KpoBi NoB’A3aHO
3 HaAABHICTIO CUCTEMHOrO 3amaseHHA, eHaoTenianb-
HOMO AMCOYHKLIED Ta NiABULLEHUM PUIMKOM PO3BU-
TKy aTepockneposy Ta iHwux CC3, a TakoXK iHCYNbTy.
TMAO mopayntoe romeocTtas AK Ninigis, Tak i rMHOKo3U
i MOXe MOCUNOBATU AeAKi 3aXBOPHOBAHHA, TaKi AK aTe-
pocKknepos, metaboniyHui cuHapom, AiabeT Ta Xpo-
HiYHi 3aXBOPIOBAHHA HUPOK, BKAOYAIOYM FrecTauiiHniMI
AjabeT. |HCyNiHOPE3UCTEHTHICTb Yy KMPOBIN TKAHUHI,
Wo nocuatoeTbesa nig snamsom TMAO, a TakoXK nepcuc-
TEHLIA Npo3anasbHOro GeHOTUNYy aaunoLMTIB TaKOXK
3MiHIOIOTb MeTaboniam ninigis y 6ik 36inblWEeHHA aTe-
poreHHoCTi. B pe3ynbTaTi CyKynHi meTaboniyHi epeKtu
TMAO npu3BogATb A0 MPOrpecyBaHHA aTePOCKIepo3y
Ta iWeMiYHUX YIWKOoAKEHb MiOKapaa.

PiseHb TMAO BiporigHO 3HM}KYBaBCA Yy MaLLEHTIB,
AKI OTPUMYBANM AOCANiIAXKYBaHI npenapaTu 3 Biporia-
HOHO Pi3HULEIO A0 i MiCNA KypcoBOro NikyBaHHA. Y | rpyni
AaHUI MOKA3HMK 3meHWwmBca Ha —9,71 % (p>0,05); v I
rpyni—Ha—70,14 % (p<0,001) Ta Ha —55,98 % NopiBHAHO
3 | rpynoto (p,<0,001). Cepea nauiexTis Il rpynu 3smeH-
wwueca Ha —41,75 % (p<0,01) Ta Ha —30,30 % (p,<0,05);
IV rpynu — Ha 75,37 % (p<0,001) Ta Ha —62,21 %, Bia-
nosiaHo (p,<0,01) npotu | rpynu (taba. 2).

OmKe anpoboBaHa Tepanis Masa AOBeAEeHWUI BNIWB
Ha YHOPMYBaHHA Lboro 6ionoriyHoro mapkepa.

Pesynbratn pgocnigeHb, NpoBeAeHUX 33 OCTAaHHE
LEeCcATUPIYYA, NOKa3a u, WO iIMyHHA cMCTeMa OpraHiamy
Ma€ He TiZIbKM cneundiyHy rnobyniHoBy cuctemy, WO
XapaKkTepHa ANA aZanTMBHOMO iMyHITETY, ane i iHLWy,
HE MeHLW CKAaf4HYy CUCTemMy pPO3Mi3HaBaHHA Yy¥Xo-
PigHUX CTPYKTYpP, AKa peanisyerbca 3a [ONOMOroko
Toll-noaibHuXx peuenTopiB NPUPOAMKEHOT iIMyHHOI cuc-
Temu [38]. Toll-noai6Hi peuentopu 2 i 4 (TLR 2, TLR 4)
0CO6MMBO BiAirpaloTb KAKOYOBY POJib Yy NaToreHesi
3aMasbHUX CTaHIB, BK/IOYAOYM iWemiyHy XBOpoby
cepus (IXC). BoHW eKcnpecytoTbCs PisHUMU iIMYHHUMMA
KNiTMHAMK, f[e Po3Ni3HaloTb MNaToreH-acouiioBaHi
MONEKYNAPHI NaTepHW, 3a/sy4vatoTb adanTepHi mose-
Ky/K, BKAOYatoun BinoK nepBMHHOI Bianosiai mieno-
iaHoi gudepeHuitoBaHHA (MYD 88) Ta cnopigHeHuit
TIRF agantepHuit 6inok (TRAM), Wwob onocepeakysaTu
akTuBauito wnaxis MAPK ta NF-kanna B. TLR 4 ekcnpe-
CYETbCA B BaraTux Ninigamm aTepoCcKNIepoTUYHUX BasLw-
Kax. EKcnemeHTanbHO O0BeAEHO, WO MNpPU 3HUMKEHHI
piBHA TLR 2 Ta TLR 4 B MmuLIel, 3anafeHHA, NoB’A3aHe 3
aTepocKiepo3om, 3meHwmnnoca. binbwe Toro, TLR 2 Ta
TLR 4 moXyTb iHAYKyBaTh ekcnpecito Wnt5a B atepo-
MaTO3Hill 6/AWLi Ha Ni3HIK cTaail, Wo Npu3BoAUTb A0
aKTMBaUil 3ananbHUX npouecis [39].

B ycix obcTerkeHux rpynax xsopux Ha CIXC y noea-
HaHHI i3 UJ 2 Tuny Bigmiyann 3mMeHLWEeHHA BMICTY
TLR 2, TLR 4 y KposBi, npoTte, 6inblWw BMpasHile — 3a
YMOBW A043TKOBOrO NPUMOMY KBEPLETUHY (MauieHTu Il
i IVrpyn). OgHak i 3acTocyBaHHs emnarnidpao3nHy
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Tabnuusa 2 — itHamiKa NOKa3HUKIB 6ionorivHMX MmapKepiB 3anaseHHA Y NaLieHTIB i3 cTabinbHOIO iluemiuHoOlO
XBOp0o6010 cepuAa y NOeAHaHHI i3 LyKpoBuMm giabetom 2 TUNY Nig BNAIMBOM AOCNiAKYBaHUX npenapartis (Mim)

Mpynu I rpyna Il rpyna Il rpyna IV rpyna
n=22 n=26 n=25 n=23
no nicna [0 NiKyBaHHA nicna no nicnn [0 NiKyBaHHA nicna

NiKyBaHHA NiKyBaHHA NiKyBaHHA NiKyBaHHA NiKyBaHHA NiKyBaHHA
MOKa3HWK,
oaMHUL
BMMIPIOBaHHA
hs- CPB, mr/mn 7,12+0,28 6,37+0,7,036 7,09+0,22 3,8310,19*# 6,97+0,35 4,97+0,23*# 6,9310,27 3,94+0,18*#
0% -11,77 -85,12 40,24 -75,89
A% —66,31 -28,17 —61,67
sST2, Hr/mn 48,94+2,76 43,72+3,94 48,85+2,67 |31,54+1,08*# | 49,01+2,72 | 41,51+1,94* | 48,84+3,34 |30,18+2,09*#
A% -11,93 -54,55 -18,07 -61,82
A% —38,62 -5,32 —44,86
TMAO, Hr/mn  [1019,51+94,22 | 929,29+29,75 | 1039,46+33,07 | 596,91+30,73 [ 1010,93+47,75 | 713,19+26,76 | 1004,74+32,34 | 572,91+30,73
A% -9,71 -70,14 -41,75 75,37
A% —55,98 -30,30 —62,21
TLR 2, Hr/mn 0,54+0,01 0,48+0,02 0,52+0,03 0,2940,02 0,55+0,03 0,4310,01 0,5340,02 0,31+0,01
0% -5,88 -79,31 -27,90 -70,93
A% —65,51 -11,63 —54,83
TLR 4, Hr/mn 0,67+0,03 0,65+0,02 0,68+0,04 0,39+0,01 0,66+0,03 0,53+0,01 0,63+0,02 0,36x0,01
A% -3,07 -74,36 -24,52 -75,00
A% -58,97 -22,64 -80,56
TLR2/TLR 4 0,88+0,02 0,84+0,03 0,89+0,02 0,54+0,06 0,87+0,03 0,66+0,04 0,88+0,02 0,53+0,06
A% -4,76 -64,81 -31,82 —-66,04
A% -59,26 -27,27 -58,49

pumiTtku: 1. ¥ —p<0,05 — cTaTUCTUYHA AOCTOBIPHICTb BIAMIHHOCTI NOKa3HWKIB A0 1 NiCAA NiKyBaHHA
2. #-p1<0,05 — cTaTUCTUYHO AOCTOBIPHA BIAMIHHICTb NOKa3HuKis O Ta NI

TAKOXK BipOrigHO CNpMAI0 YHOPMYBaHHIO PiBHI LMX Bio-
NOTIYHUX MAPKEPIB YPOAXKEHOrO iMYHITETY. Barknnsum
6YyN0 i 3HMKEeHHSA cnissigHoweHHA TLR 2/TLR 4. Y | rpyni
OaHWA NOKasHWMK 3meHwwuBcA Ha —4,76 % (p>0,05);
yllrpyni—Ha—64,81% (p<0,001) Ta Ha——-59,26 % nopis-
HAHo 3 | rpynoto (p,<0,001). Cepes nauienTis Ill rpynu
3ameHwwusca Ha —31,82 % (p<0,01) Ta Ha — -27,27 %
(p,<0,05); IV rpynn — Ha —66,04 % (p<0,001) Ta
Ha —58,49 %, sianosigHo (p,<0,01) npotu | rpynu.

BucHoBku. 1.Mepebir CIXC y noeagHaHHi i3 L4 2
TUNY CYNPOBOAKYETbCA 3aNa/bHUM CUHAPOMOM HU3b-
KOI IHTEHCUBHOCTI, AKMIA MOKHa AiarHOCTyBaTH, BU3Ha-
yaroum remorpamy Ta OOPAXOBYHOUYM JIEMKOLMUTAPHI
iHaeKkecn. [lopeyHMm € BM3HAYeHHA piBHiB hs-CPB,
sSN 2, TMAO, TLR 2 i TLR 4 Ta cnissigHoweHHA TLR 2/
TLR 4.

2. KsepuetMH poBefeHO eQpeKTUBHO CnpuUAeE
3HUMeHHo hs-CPB, sSN 2, TMAO, TLR 2 i TLR 4 Ta cnis-

BiaHoweHHA TLR 2/TLR 4, Bonogie npotusananbHUMu
epeKkTaMn, YHOPMOBYE KNITUHHY JAHKY IMYHITeTy,
CNPUAE 3HUXKEHHIO PiBHIB JIEMKOLTUTIB Ta ix cybnony-
NAUiM (HenTpodinis, MOHOLMTIB), TPOMBOLMUTIB.

3.  EmnarnidpnosnH, OKpiMm MpPsSMOro LYKPO3HU-
KYlO4oro BNAMBY, WMOBIPHO BONOAIE YUCAEHHUMM
NAeNOTPONHUMKN edeKTaMKn, B TOMY YUCNi MMOBIPHO
34aTHUMN 3HUKYBATU iIHTEHCMBHICTb CUCTEMHOT 3anasb-
HOi BiANOBIAi, YHOPMOBYBATU YPOMMNKEHUN iIMYHITET.
LLinaxm Takoro epekTy € HEOAHO3HAYHUMM i NOTPeby-
OTb MOAA/NbLLIOFO BUBYEHHA.

MepcnekTnsun nNoganbLIUX AOCAiAXKEHb. BuBueHHA
B33aEMO3B’A3KY piBHA 6i0NOrYHMX MapKepiB cUCTEM-
HOro 3ana/jieHHA HW3bKOi IHTEHCMBHOCTI Ta moaudiko-
BaHUX i HemoaudikoBaHMX GaKTOPiB NporpecyBaHHA
ateporeHesy y nauieHTiB i3 CIXC y noegHaHHi i3 U/
2 Tnny.
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KOPEKLIA XPOHIYHOTO 3AMANIEHHA HW3bKOI IHTEHCUMBHOCTI B XBOPUX HA CTABUIbHY ILLEMIYHY
XBOPOBY CEPUA 3 CYNYTHIM UYKPOBUM [AOIABETOM 2 TUMNY 3 BUKOPUCTAHHAM KBEPUETUHY
TA EMNOAMNIPNIO3NHY

Huwyk-OniiiHuk H. b.

Pe3tome P13UK pO3BUTKY CEPLLEBO-CYANHHMUX YCKIaAHEHb € 0AHAaKoBUM B ocib i3 LI/ i B nauieHTis i3 CIXC. L ymoBHO
BiAHOCATb A0 CepLeBO-CYAMHHOI NATONOrIi Ta PO3MNAAAI0Tb AK NAaTOreHETUYHY JIAHKY 3araibHilUMX NOpyLIeHb CTaHy opra-
Hi3my. KOMnaeKcHa KOpeKL,ia KAITMHHOrO Ta MeAiaTOPHOro KOMMOHEHTIB 3anasibHOr0 CUHAPOMY € OCHOBHOK MilLIEHHHO
Tepanii, CNPAMOBAHOI Ha 3HMXEHHA pu3nKy nporpecyBaHHAa CIXC y xBopux Ha LI 2 TMny. 3anMWAETLCA aKTyasbHUM
BMBYEHHA MOM/MBOCTI i AOLINBHOCTI 3aCTOCYBAHHA MpenapaTiB 3 My/lbTUMOAA/IbHO Ai€to, AKi epeKTUBHO moriu 6
BM/IMBATW Ha YMCIEHHI NATOTEHETUYHI KOMNOHEHTM NPU NOEAHAHIN naTonorii. Mema: ouiHKa epeKTUBHOCTI MeaunKa-
MEHTO3HOI Tepanii cTabinbHOI iWemiyHOi XBOPOOU cepuAa Yy NOEAHAHHI 3 LLYKPOBMM AiabeTom 2 TUMY 3 BUKOPUCTAHHAM
biodnaBoHOIAY KBaPLETUHY Ta eMNarlidA03MHY 3 ypaxyBaHHAM BMNIMBY Ha KOMMOHEHTM CUCTEMHOI 3ana/ibHOI Bignosiai
HU3bKOI iHTEHCUBHOCTI. 06’ekm i Memoodu docnidxceHHs. MNpoBeneHo obcTexkeHHa 96 nauieHTis i3 CIXC: ©K II-11l Ta U4,
2 TVN. 3a1eXKHO Bif, OTPMMAHOTO NiKyBaHHA NaLiEHTV ByNn po3noaineHi Ha rpynu Yotvpu rpynu: | rpyna (n=22) — nay-
€HTK, AKi oTpumyBann 6asosy Tepanito, Il rpyna (n=26) — oTpumyBann Ha ¢poHi 6a3oBoi Tepanii Nnpenapat KeepueTuH, |l
rpyna (n=25) — npuiimanu emnarnipnosuH, IV rpyna (n=23) — nauieHTn, Aki Ha GoHi 6a3oBoi Tepanii npuiimanm KeepLe-
TVH Ta emnarnipaosunH. TpmBanictb Tepanii — 12 TUXKHIB. Pe3ysbmamu. 3acToCyBaHHA KBEPLLETMHY BiporigHO cnpuano
3MEHLLEHHIO iHTEerpasbHUX iIHAEKCIB 3ananeHHA. Y NauieHTiB, AKi OTPMMYyBaAM eMnaripa03nH, OTPUMAHO 343THICTb 3HU-
YKYBaTM KoHUeHTpauito TMAO, hs-ST2. OKkpim Toro, emnarnid/103MH Ta KBEPLLETUH BipOriAHO cnpuanm 3HuxeHHto TLR 2,
TLR 4 Ta cnissigHoweHH0 TLR 2/TLR 4, 110 MOXKHa BBa*KaTy LLle OAHIEI0 MOro NAeMOTPONHOW BNACTMBICTIO. BucHosKu. 1.
Mepebir CIXC y noegHaHHi i3 LI, 2 TMNY cynpoBOAKYETbCA 3aMa/ibHUM CUHAPOMOM HU3bKOT iIHTEHCUBHOCTI, AKMI MOXKHa
AiarHocTyBaTW, BM3HAYaOuM reMorpamMy Ta 06paxoBytoUM NeMKOUUTAPHI iHAeKCU. [lopeyHnm € BU3HAYEHHSA piBHIB hs-
CPB, sSN 2, TMAO, TLR 2 i TLR 4 Ta cnissigHoweHHA TLR 2/TLR 4. 2. KBepueTuH AoBeaeHO ePeKTUBHO CNPUAE SHUKEHHIO
hs-CPB, sSN 2, TMAO, TLR 2 i TLR 4 ta cnissigHolueHHa TLR 2/TLR 4, Bonogie npotnsananbHUmm edbektamm, YyHOpMOBYE
KNITUHHY TAaHKY IMYHITETY, CNPUAE 3HUMKEHHIO PIBHIB IeMKOLMTIB Ta ix cybrnonynsuii (HelTpodinis, MOHOUMTIB), TpOM-
6oumTi. 3. EMnarnidno3mH, OKpiM NPAMOro LyKPO3HMKYOYOro BMJIMBY, MMOBIPHO BOJIOAIE YNCIEHHUMM NIEMOTPON-
HUMUK epeKTaMK, B TOMY YMCi MMOBIPHO 34aTHUIM 3HUXKYBATU IHTEHCUBHICTb CUCTEMHOI 3anasbHOI Bignosiai, yHopmo-
BYBATM YPOAKEHUM iMYHITET. LLUNAXM Takoro edpekTy € HEOAHO3HAYHMMM | NOTPEOYOTb MOAANBLIOTO BUBYEHHS.

KnouoBsi cnoBa: ilwemiyHa xBopoba cepus, LyKpoBuit aiabeT, NiKyBaHHSA, KBEPLLETUH, eMmnariidao3unH, 6ionoriyHi
MapKepu 3anasieHHs.

CORRECTION OF CHRONIC LOW-INTENSITY INFLAMMATION IN PATIENTS WITH STABLE CORONARY ARTERY
DISEASE WITH CONCOMITANT TYPE 2 DIABETES MELLITUS USING QUERCETIN AND EMPAGLIFLOZIN

Nyshchuk-Oliynyk N. B.

Abstract. The risk of developing cardiovascular complications is the same in people with type 2 diabetes mellitus
and in patients with coronary artery disease. Type 2 diabetes mellitus is usually referred to as cardiovascular pathology
and is considered as a pathogenetic link of the most common disorders of the body. Comprehensive correction of the
cellular and mediator components of the inflammatory syndrome is the main target of therapy aimed at reducing the
risk of progression of SCAD in patients with type 2 diabetes. It remains relevant to study the possibility and feasibility of
using drugs with multimodal action, which could effectively affect the many pathogenetic components of this combined
pathology. Objective: to evaluate the effectiveness of drug therapy of stable coronary artery disease with concomitant
type 2 diabetes mellitus using bioflavonoid quartcetin and empagliflozin, taking into account the impact on the
components of the low intensity systemic inflammatory response. Materials and methods of research. 96 patients with
SCAD FC II-Ill and type 2 diabetes mellitus were examined. Depending on the treatment received, patients were divided
into four groups: Group | (n=22) — patients who received basic therapy, Group Il (n=26) — received quercetin with basic
therapy, Group Il (n=25) — took empagliflozin, and IV group (n=23) — patients who received quercetin with basic therapy
and empagliflozin. Duration of therapy was 12 weeks. Results. The use of quercetin probably contributed to the reduction
of integral indices of inflammation. Patients receiving empagliflozin are characterized by the ability to reduce the
concentration of TMAO, hs — ST2. In addition, empagliflozin and quercetin probably contribute to the reduction of TLR 2,
TLR 4 and the ratio of TLR 2/TLR 4, which can be considered as an another of its pleiotropic properties. Conclusions: 1.
The course of SCAD with concomitant type 2 diabetes mellitus is accompanied by low-intensity inflammatory syndrome,
which can be diagnosed by determining the hemogram and calculating leukocyte indices. It is appropriate to determine
the levels of hs-CRP, sSN 2, TMAO, TLR 2 and TLR 4 and the TLR 2/TLR 4 ratio. 2. Quercetin has been shown to be effective
in reducing hs-CRP, sSN 2, TMAO, TLR 2 and TLR 4 and the TLR 2/TLR 4 ratio, has anti-inflammatory effects, normalizes
the immune system, reduces levels of leukocytes and their subpopulations (monocytes, neutrophils). 3. Empagliflozin,
in addition to direct hypoglycemic effects, probably has numerous pleiotropic effects, including probably being able to
reduce the intensity of the systemic inflammatory response and to normalize innate immunity. The mechanism of this
effects is ambiguous and requires further study.

Key words: coronary artery disease, type 2 diabetes mellitus, quercetin, empagliflozin, biological markers of
inflammation.
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