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The pathogenetic role of risk factors for cardiovascular diseases in the development of inflammation, the forma-
tion of lesions of coronary vessels and the course of cardiovascular pathology were studied. Four hundred twenty-
four patients of the Dnipro Regional Clinical Center of Cardiology and Cardiosurgery with cardiovascular diseases
who underwent a general clinical examination were included in the study. The Manchin radial immunodiffusion
method was used to determine acute phase proteins. As a result of the work, the following was discovered. In pa-
tients with coronary heart disease (CHD), atherosclerotic lesions of coronary vessels are most interrelated with an
increase in LDL (correlation index of LDL with Cl=0.59). An increase in LDL in patients with coronary artery disease
is accompanied by a significant increase in acute-phase proteins and pro-inflammatory cytokines, which indicates
a mutually determined influence of lipid metabolism disorders and inflammation on the development of athero-
sclerosis. Multiple lesions of the coronary vessels were also noted in the group of patients with concomitant type 2
diabetes mellitus (DM) and obesity. The instability of atherosclerotic plaques was more often found in patients with
type 2 diabetes. Correlations confirmed the relationship between lipid metabolism, carbohydrate metabolism and
inflammation: the atherogenicity index was correlated with C-reactive protein and cytokine IL-8; LDL — with cyto-
kines IL-4, IL-8.

The analysis of the relationship between inflammation and risk factors for cardiovascular diseases revealed an
increase in the severity of subclinical inflammation against the background of concomitant dyslipidemia, type 2
diabetes, obesity, and arterial hypertension, which leads to multivessel lesions of the coronary arteries, instability of
atherosclerotic plaques, which determines the severity of the course of coronary heart disease and the development

of myocardial infarction with its complications.
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Connection of the publication with planned research
works.

The research was carried out as part of the scientific
and technical work of the department of general medi-
cine with a course of physical therapy on the topic: “Mon-
itoring the state of health of the population of the Dnipro-
petrovsk region with the analysis of clinical and laboratory
indicators”, state registration number 0119U101044 of
the Oles Honchar Dnipro National University.

Introduction.

Cardiovascular diseases (CVD), despite modern diag-
nostic and treatment technologies, continue to lead the
population in terms of prevalence, disability and mortal-
ity. Modern studies of molecular biology have revealed
the mechanisms of humoral and cellular reactions that
form the stages of inflammation, but the question of the
etiological factor that initiates atherosclerosis remains a
subject of debate to this day [1, 2].

Often, etiological factors [3], which trigger single
mechanisms of pathogenesis, make it possible to consid-
er atherosclerosis not as a nosological form of the disease
but as a syndrome. From these positions, it is proposed
to consider the relationship between atherosclerosis and
inflammatory syndrome.

On the one hand, both in inflammation and in athero-
sclerosis, the death of functional phagocytes by necrosis
leads to the activation of the synthesis of chemoattract-
ants by cells and the secretion of interleukins [4]. From
the second, in response to the secretion of interleukin-6
by loose connective tissue cells, hepatocytes increase the
synthesis and secretion into the blood of positive pro-
teins of the acute phase (C-reactive protein (CRP), serum
amyloid A (SAA), haptoglobin, alpha-1 inhibitor of pro-
teinases, lipoprotein (a) and fibrinogen) [5]. In both syn-

dromes, smooth muscle cells proliferate in the intima of
arteries, lipid spots (bands) are formed, and the content
of cholesterol esters (CE) increases both in cells and in the
extracellular matrix [6]. Clinically, both the inflammatory
syndrome and the atherogenesis process can continue
for a long time, with periods of exacerbation alternating
with periods of remission. The inflammatory syndrome is
non-specific: its physiological manifestations are primar-
ily the same in response to microbial or viral infection,
circulation in the blood of denatured (modified) protein
macromolecules (LDL, cellular macroenzymes, immune
complexes), as well as in response to cell death by ne-
crosis [5]. That is, the inflammatory syndrome and the
processes of atherogenesis consist of the same functional
reactions.

Separate transfer by lipoproteins (LP) and separate
absorption by cells of saturated (s-FA) and polyenic fatty
acids (poly-FA) through different receptors allows us to
consider that there are two different types of pathology —
s-FA pathology and poly-FA pathology [ 7]. Atherosclero-
sis is a pathology of essential poly-FA [8]. Even short-term
dietary deficiency of omega-3 and omega-6 poly-FA acti-
vates modelled aseptic inflammation in rats, markedly in-
creasing alteration (cellular permeability), exudation, and
infiltrate size. Therefore, the deficiency of essential poly-
FA in the cells creates a high potential for inflammation.

Thus, attention to the factors that increase the risk of
CVD is based, first of all, on the data of multicenter clinical
studies, the results of which either indicate an increase
in the morbidity of the cardiovascular system in persons
with the presence of these risk factors or indicate that
a careful long-term control over these factors leads to a
significant reduction in the frequency of cardiovascular
complications.
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When assessing the influence of risk factors on the de-
velopment of cardiovascular pathology, it is necessary to
consider that many of them are interconnected and mu-
tually strengthen the negative impact on vascular dam-
age. High blood pressure is one of the most significant
risk factors for CVD. It has been proven that controlling
blood pressure can reduce the risk of stroke by 40-50%.

The metabolic syndrome, which includes most of the
risk factors for CVD, is under the close attention of doc-
tors. Its development is based on insulin resistance, hy-
perinsulinemia, and abdominal obesity [9]. According to
the current theory of the development of atherosclero-
sis, cardiovascular disease risk factors lead to endothelial
dysfunction and initiate an inflammatory response. Sub-
clinical inflammation is caused by a sequential cascade
of mutually regulating factors, which include cellular, hu-
moral immunity, primary (interferon, interleukins, growth
factors) and secondary acute-phase proteins (APPs), com-
ponents of the complement system) mediators of inflam-
mation.

Type 2 diabetes mellitus (DM) and insulin resistance
syndrome also lead to the development of an inflamma-
tory reaction due to an increase in cytokines (IL-6, etc.)
coming from adipose tissue and hepatocytes [10]. At the
same time, there is a theory according to which the in-
crease of cytokines and APPs is a counteracting factor of
hyperglycemia and insulin resistance. Violations of the
renin-angiotensin system and oxidative stress in hyper-
tension activate inflammatory factors, closing the vicious
circle and intensifying its course.

The aim of the study.

Determination of the pathogenetic role of risk factors
for cardiovascular diseases in the development of inflam-
mation, the formation of lesions of coronary vessels and
the course of cardiovascular pathology.

Object and research methods.

Patients of the “Dnipropetrovsk Regional Clinical
Center of Cardiology and Cardiac Surgery” of the Dnipro-
petrovsk Regional Council were included in the study.
Two hundred seventy-six patients with cardiovascular
diseases were examined: 150 patients with a verified di-
agnosis of coronary heart disease, stable angina pectoris
(age: 30-60 years; average age 47.5+8.7 years); 86 pa-
tients with arterial hypertension (age: 27-58 years; aver-
age age 46.7+7.4 years). The control group consisted of
40 practically healthy volunteers, men (40%) and women
(60%), 34-52 years old (mean age 48+2.92 years), with-
out concomitant CVD, with normal blood pressure (3—-6
months), without lipid metabolism disorders.

Persons under 20 years of age, pregnant women,
patients with acute and chronic inflammatory diseases,
autoimmune, infectious, oncological diseases were not
included in the study; with diseases leading to secondary
arterial hypertension, endocrine forms of obesity.

The study was conducted in accordance with the prin-
ciples of bioethical provisions of the Council of Europe
Convention on Human Rights and Biomedicine (from
04.04.1997), the World Medical Association Declaration
of Helsinki: ethical principles of medical research involv-
ing human subjects (1964-2013), ICH GCP (1996, the last
revision is ICH VI, 2003), order of the Ministry of Health
of Ukraine No. 690 dated 23.09.2009. The results of the
research of the scientific work were reviewed and ap-
proved by the Committee on Bioethics at the Faculty of
Medical Technologies of Diagnostics and Rehabilitation of

DNU (Protocol No. 2 dated 24.03.2022 r.) with the con-
clusion that the conducted research corresponds to the
current legislation of Ukraine, domestic and international
bioethical norms. All participants were informed about
the aims, organization, methods of the study and signed
informed consent to participate in it, and all measures
were taken to ensure the patients’ anonymity.

General clinical examination of the patient: collec-
tion of anamnesis and complaints. Control of biochemical
blood parameters, determination of insulin resistance,
Caro index, HOMA indices were calculated, general blood
and urine analysis was performed; control of blood pres-
sure, heart rate, anthropometric studies.

Determination of acute phase proteins was carried
out by the radial immunodiffusion method, according to
Mancini. The protein content was determined in relation
to a standard serum with a known protein concentra-
tion. Standard sera Standart — Human — Serum “Behring”,
monospecific serum for acute phase proteins (APPs) were
used: orosomucoid (OR), alpha-1-antitrypsin (a1-AT), C3
component of complement (C3), C-reactive protein (CRP),
ceruloplasmin (CP) (Human — Coeruloplasmin “Behring”,
antisera to orosomucoid and a2-macroglobulin produced
by the company “Sigma” (USA) and a calibrator of blood
plasma proteins produced by the company “Sentinel”
(Italy) were also used, CRP standard “Human” (Germany).

The study of the CRP level in the clinic was carried out
by the immunoturbodimetric method with the help of
test cards from the company BioSistem (Spain), the lower
limit of detection is 0.25 mg/I.

Determination of cytokines (IL-4, IL-6, IL-8, IL-10, IL-
12, TGF-B, TNF-a, INF-y) was carried out by the method of
solid-phase enzyme immunoassay. Reagent sets for im-
munoenzymatic analysis of human cytokines were used.

Coronary artery damage was determined by coronary
angiography in X-ray operating room conditions on an
angiographic unit of the company “Siemens” (Germany)
according to the Judkins method. According to coronary
angiography, indices characterizing the severity of coro-
nary lesions were calculated [11, 12] vascular index (VI),
stenosis index (SI), prevalence index (PI).

Statistical analysis was performed using Microsoft
Excel 2016 and Statistica 10 (StatSoft, USA). When choos-
ing statistical procedures, the methodological require-
ments of the International Congress on Harmonization
of Clinical Research ICH/GGP were considered. Average
indicators were compared using standard methods of
variational statistics of the medical and biological profiles.
Student’s test was used to compare two groups, differ-
ences were considered significant at p<0.05. In addition,
non-parametric Mann-Whitney tests were used to assess
the reliability of quantitative differences between two
samples.

Spearman’s rank correlation criteria: strong at r=0.7
and more, medium at r=0.3-0.7, weak — at r=0.3 and less,
p<0.05. The sign of the correlation coefficients assessed
the directionality of the relationships.

The odds ratio (OR), which characterizes the risk of
the disease, was calculated. The association of the poly-
morphic variant with the risk of the disease was evalu-
ated as follows: with OP<1 —there is no risk; 1.1-1.5 — low
risk; 1.5-2 — medium risk; 2—2, 5 — increased risk; > 2.5
— high risk.

Research results and their discussion.
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the level of LDL than on cholesterol. Com-
parison of APPs levels with LDL revealed
significantly higher levels of Hp, C3, CP, OR,
CRP, INF-y, IL-6, IL-8 in patients with LDL
above 3.0 mol/I (fig. 1-4).

*75 When studying the levels of APPs and
65 cytokines in patients with coronary artery
disease and comparing the obtained data
with the degree of coronary artery damage,
the following results were obtained. The se-
verity of inflammatory indicators was found
to depend on the number of affected ar-
teries and the instability of atherosclerotic
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Figure 1 — Correlation of the content of proteins of the acute phase of inflammation
in patients with different levels of coronary artery disease.
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plagues. The highest levels of APPs and pro-
inflammatory cytokines were determined in
patients with coronary heart disease with
lesions of 3 or more coronary arteries and
in patients with signs of plaque instability
on coronary angiography (fig. 4).

In the analysis of inflammatory indica-
tors in patients with different functional
classes of coronary artery disease, an in-
crease in the indicator with increasing func-
tional class was noted for Hp, C3, OR, CRP,
IL-8, INF-y.

Analysis of the relationship between
the degree of coronary artery damage and
the presence of concomitant obesity and
type 2 diabetes revealed that patients with
carbohydrate and fat metabolism disorders
mostly have multiple coronary artery dam-

CRP
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Ep<3,0 Ep>3,0

Figure 2 — Correlation of cytokines with the level of LDL in patients with CAD.

The conducted correlation analysis between different
methods of assessing coronary artery damage revealed
a strong correlation: the OR correlation coefficient be-
tween VI and Sl indices was 0.895, between VI and Pl —
0.839, between Sl and Pl — 0.852, which allowed further
analysis of the severity of inflammation indicators regard-
ing VI. The correlation between indices of coronary artery
damage allows us to talk about the systemic causes of
the development of atherosclerotic dam-
age to coronary vessels, which do not lead
to the selective localization of atheroscle-
rotic plaques but indicate multiple charac-
teristic lesions.

We assessed the dependence of coro- 80
nary artery damage on the level of bio-
chemical indicators reflecting lipid metab- 60
olism. The highest correlation coefficients

were found for LDL (r=0.59, p<0.05) and ="

cholesterol (r=0.29, p<0.05). 20
When studying inflammatory indica-

tors in patients with coronary heart dis- 0

ease in groups of patients with normal
blood cholesterol levels and with hyper-
cholesterolemia, significantly higher levels
of al-AT and C-RP were found in patients
with elevated cholesterol and lower levels
of C3, OR, INF-y and IL -8. Inflammatory
parameters depended more strongly on

IL-10

IL-8

Ep<3,0 Wp>3,0

Figure 3 — Correlation of IL-8
cytokine levels in patients with
CAD with LDL.

age (table 1).

The primary pathogenetic influence of
obesity and type 2 diabetes on the develop-
ment of atherosclerosis is associated with
lipid metabolism disorders, endothelial
function disorders, and oxidative inactiva-
tion of nitric oxide. Taking into account the obtained data
on mainly multiple lesions of the coronary arteries against
the background of type 2 diabetes and obesity, we ana-
lyzed inflammatory indicators in these groups of patients.
The presence of concomitant obesity was accompanied
by an increase in APPs and pro-inflammatory cytokines IL
8, INF y in the blood serum of patients with coronary ar-
tery disease. A more pronounced effect on
the level of APPs and pro-inflammatory cy-
tokines was exerted by concomitant type 2
diabetes. The maximum APPs values were
observed in patients with coronary artery
disease with two risk factors — obesity and
type 2 diabetes (tables 2, 3).

The obtained data confirm the rela-
tionship between carbohydrate metabo-
lism disorders and APPs revealed by other
authors. Obesity and cytokines synthe-
sized in the omentum by adipocytes and
type 2 diabetes (due to insulin resistance)
can increase the production of APPs by the
liver.

As the primary source of acute phase
proteins, hepatocytes are essential com-
ponents of innate immunity and contrib-
ute significantly to controlling the systemic
inflammatory response. The production
of acute phase proteins in hepatocytes is
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controlled by a variety of cytokines released
during the inflammatory process, with cyto-
kines such as IL-1 and IL-6 as master regula-
tors, acting as a cascade or network having
additive, inhibitory, or synergistic regulatory
effects on acute phase protein expression
[13].

The levels of anti-inflammatory cyto-
kines had the opposite trend — the mini- &0
mum APPs values were observed in patients 49
with coronary artery disease with two con-
comitant risk factors (table 2).

The following was obtained when °
studying the level of inflammatory indica-
tors in patients with arterial hypertension.
In patients with coronary artery disease
with concomitant hypertension, higher val-
ues of inflammatory indicators were noted
(table 4).

180
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Figure 4 — Correlation of APPs levels and coronary artery lesions in patients with

coronary artery disease.

Table 1 - Frequency of damage to coronary vessels
depending on the presence of concomitant obesity

and type 2 diabetes in the patient

The presence of concomitant arterial hy-
pertension in patients with coronary artery
disease led to an increase in IL-8 and a de-
crease in INF-y (table 5).

Correlation analysis between indicators

of inflammation and indicators reflecting
lipid and carbohydrate metabolism in pa-

tients with arterial hypertension revealed
the relationship of cytokines with the vol-

ume of visceral adipose tissue, the depen-

dence of the severity of inflammatory in-
dicators on the level of C-peptide, glucose,

Data of coronary
ey damage of 1| damage of 2 Gl o 2 unstable
and more
vessel vessels vessels plaque
Risk groups
Without obesity and
diabetes, n=49 52% (25) 28% (14) 20% (10) 0%
Obesity, n=32 21% (7) 33% (11) 26% (8) 20% (6)
Diabetes 2 type, n=35| 19% (7) 28% (9) 22% (8) 31% (11)
Obesity and diabetes
2 type, n=34 23% (8) 28% (10) 34% (11) 15% (5)

insulin and the Caro index, which reflects
insulin resistance.

Summarizing, we highlight the following. Cardiovas-
cular diseases, mainly coronary heart disease and stroke,
are the leading cause of global mortality and the leading
cause of disability [1]. Cardiometabolic, behavioral, en-
vironmental, and social risk factors are the main drivers
of CVD. Global patterns of overall CVD have significant
implications for clinical practice and health policy devel-
opment [14]. Therefore, increased attention is needed to
maintain ideal health of the cardiovascular system and
healthy aging throughout life [15]. Equally important is
developing strategies to prevent and control CVD and
monitor outcomes, which was the goal of this study. Ana-
lyzing the obtained results allowed us to pay attention to
the following.

Atherosclerosis is a chronic inflammatory vascular dis-
ease caused by traditional and non-traditional risk factors
[5]. The specificity of such inflammation is
determined by the blockade of absorption
by LDL cells, the intracellular deficiency of

tuate triglyceride-rich lipoprotein residues as promoters
of atherogenesis. The multifaceted role of inflammation
is becoming clearer with discoveries related to leukocyte
recruitment, spherocytosis, resolution of inflammation,
and crystal formation [7, 8, 16].

Atherosclerosis is often combined with: hyperten-
sion, hyperaggregation of platelets, hyperfibrinogenemia
and hypercoagulation, glucose intolerance and hyperin-
sulinemia, microalbuminuria, activation of peroxidation,
phagocytosis, increase in APPs content in the blood, acti-
vation of cellular and humoral immunity reactions [9, 10].
At the same time, the etiological factors can be infections
(more often) and genetic defects (less often) of proteins,
and the pathogenetic factor is the only one, it is a defi-
ciency in cells and a violation of the metabolism of es-
sential poly-FAs.

Table 2 — APPs level in patients with coronary artery

disease with associated risk factors

essential poly-FAs and, as a result, the high Rickfactors|  cAp | CAD+ obesity | CAD+DM [CAD + obesity+DM
potential of inflammation, the violation of e n=49 n=32 n=35 n=34
many parameters of metabolism, the func-
tions of highly differentiated cells, and the Hp (mg/dL) 61+1,08 83,62+2,7* |115,47+1,17*%| 142,93+0,32*
systemic destructive damage of cells of the
reticuloendothelial system, which were al-AT (mg/dL) |111,14+0,67| 133,54+1,13* |139,87+0,87* 136+0,1

’
most pronounced in the intima of arteries. €3 (mg/dL) 118,86+0,24| 126,08+1,26* | 133,2+0,18* 147,5+0,2*
In the damage to the intima of arteries in
atherosclerosis, essential poly-FAs, esteri- CP(mg/dl)  |30,43+0,51 | 31,62+0,7 |356741,26* | 38,43+2,09
_ﬁed with cholesterol,. p_Iay a significant role: OP ((me/dL) 82,43+0,54 | 8554+1,01 |92,33+0,97*| 95,5740,72*
in fact, atherosclerosis is a pathology of po-
ly-FAs. New evidence indicates that the dele- CRP (ug/ml) | 63,86+0,16 | 65,15+0,9 | 70,8+0,6* 73,07+0,7*

terious effects of apolipoprotein C-lll accen-

Notes: *p<0.05 compared to control.
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Table 3 — Cytokine levels (pkg/ml) in CHD patients

depending on risk factors

chronic phase in which tissue damage and
fibrosis can occur. Chronic inflammation

ick factors | CAD without . . hgs been -report.ed to co.nfcribute to many

s CAD+obesity| CAD +DM, |CAD + obesity +DM,| diseases, including arthritis, asthma, ath-

Tnchezion n=49 n=32 n=35 n=34 erosclerosis, autoimmune diseases, diabe-
tes and cancer, as well as aging.

INF-y 13,43+0,17 | 18,74+0,45* | 47,06+2,09* 65,91+2,33* The activity of pro-inflammatory cyto-

-4 184213 155+098 | 1.43+059 1.05+0.33 kines corresponds to their role as stimula-

— —— kil il tors and regulators of inflammatory reac-

IL-6 2,84+1,09 4,03+41,09 | 7,83+2,13* 18,14+42,75% tions, which confirms their importance in

IL-8 51,0441,04 | 64,63+41,86* | 92,8241,18% | 14549+0,05+ | damage to the vascular endothelium and

the formation of atherosclerotic plaques

IL-10 1,61+1,94 1,6+1,25 1,34+3,56 0,71+0,78 [5]. In response to the toxic damage of

Notes: *p<0.05 compared to control.

We have confirmed that acute phase proteins (C-re-
active protein, serum amyloid A, apo (a)) in atheroscle-
rosis, as an inflammatory syndrome, block physiological
ligands in LDLC and LDL, become their pathophysiologi-
cal analogues and redirect the flow of saturated and
essential poly -LC from highly differentiated cells to
cells in the center of inflammation. The obtained data
are consistent with the studies of other authors [17,
18], who emphasize that inflammation is important for
atherogenesis and many markers of inflammation have
been analyzed for their association with short-term and
long-term outcomes in patients with manifestations of
coronary heart disease. C-reactive protein (CRP) levels
in blood plasma increase in patients with the acute cor-
onary syndrome (ACS). CRP is an important prognostic
marker in ACS. Although CRP will remain a useful marker
over time, the role and consequences of elevated plas-
ma concentrations of other acute-phase proteins such
as alpha-1-antitrypsin, alpha-1-glycoprotein, haptoglo-
bin, ceruloplasmin, and complement fractions C3c and
C4 in ACS patients are still unclear not fully defined. In
our opinion, an increase in the level of al-AT in patients
with signs of plaque instability may be related to its par-
ticipation in blood coagulation and fibrinolysis since it is
at this stage of plaque damage that the process of form-
ing wall thrombus is initiated.

It is shown that the immune status of the body, in-
cluding the synthesis of omega-9 proinflammatory leu-
kotrienes, proaggregatory thromboxanes and platelet
activation factor, the intensity of formation of neutro-
phil-modified (physiologically denatured) m-LDL and the
activity of functional phagocytes (monocytes and mac-
rophages) largely determine the individual features of
atherosclerosis. In the acute phase of the inflammatory
response, immune system cells migrate to the injury site
in a carefully orchestrated sequence of events facilitat-
ed by soluble mediators such as cytokines, chemokines,
and acute-phase proteins [19]. Persistent inflammation,
either due to prolonged exposure to stimulation or an
inappropriate response to self-molecules, can lead to a

Table 4 — APPs levels in patients with coronary artery
disease in the presence of concomitant hypertension

oxidized lipoproteins, damaged endothe-
lial cells begin to produce IL-6, which is
currently found in atherosclerotic plaque composition.
Our study found the closest correlation of coronary
vessel damage indices and cytokines for IL-8. Macro-
phages and endothelial cells participate in synthesizing
this cytokine, in turn, IL-8 strengthens the adhesion of
neutrophils to the endothelium, perhaps these proper-
ties are responsible for its correlation dependence on
heart artery damage. Available literature data indicate
the inhibitory effect of INF-y on the production of col-
lagen by smooth muscle cells, which gradually disrupts
the stability of the fibrous plaque. Interferon affects
macrophages, increasing their expression of MHC class
I molecules and cytokine production. At the same time,
activated macrophages cause numerous damages to
adjacent tissues, especially blood vessels. The values of
anti-inflammatory cytokines (IL-4, IL-10) were inversely
related. At least when the number of stenosed coronary
arteries in patients increased, the activity values of IL-4
and IL-10 decreased, but the differences were not statis-
tically significant.

The main pathogenetic influence of obesity and type
2 diabetes on the development of atherosclerosis is asso-
ciated with lipid metabolism disorders, endothelial func-
tion disorders, and oxidative inactivation of nitric oxide.

Conclusions.

Dyslipidemia, type 2 diabetes, obesity, and arterial
hypertension were found to be the etiological factors
that initiate atherosclerosis and the formation of coro-
nary vessel lesions in our study.

The OR correlation of different methods of assessing
coronary artery damage between VI and Sl indices was
0.895, VI and PI —0.839, and Sl and PI —0.852.

The most significant correlation coefficients indicating
the dependence of coronary artery damage on the level
of biochemical indicators of lipid metabolism were found
for LDL (r=0.59, p<0.05) and cholesterol (r=0.29, p<0.05).

Higher levels of al-AT and CRP in patients with el-
evated cholesterol and lower levels of C3, OR, INF-y and
IL-8 were found when studying inflammatory indicators
in patients with coronary artery disease in groups with
normal blood cholesterol levels and with
hypercholesterolemia. Inflammatory indi-

cators strongly depended on the level of
CRP | LDL. Comparison of the levels of APPs with
LDL revealed significantly higher levels of

Hp, C3, CP, OR, CRP, INF-y, IL-6, IL-8 in pa-
tients with LDL above 3.0 mol/I.

APPs| GP al-AT c3 cpP

Group (mg/dL) | (mg/dL) | (mg/dL) | (mg/dL) | (mg/dL) | (ng/ml)
xi'Igg“tAH' 87,1+0,8 | 91,9+0,6 | 119,1+0,5 | 27,1+1,7 | 83,8+0,6 | 57,8+0,1
x‘i';gAH' 107,4+0,3%(131,7+0,3* | 128,4+0,1* |33,9+2,1%| 84,3+0,3 |67,9+0,5*

The dependence of the severity of in-
flammatory indicators on the number of

Notes: *p<0.05 compared to control.

affected arteries and the instability of ath-
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erosclerotic plaques was revealed. The highest levels of
APPs and pro-inflammatory cytokines were determined
in patients with coronary artery disease with damage to
3 or more coronary arteries and in patients with signs of
plaque instability on coronary angiography.

In the analysis of inflammatory indicators in patients
with different functional classes of coronary artery dis-
ease, an increase in the indicator with increasing func-
tional class was noted for Hr, C3, OR, CRP, IL-8, INF-y.

The relationship between the degree of coronary
artery damage and concomitant obesity and type 2 dia-
betes revealed that patients with carbohydrate and fat
metabolism disorders mostly have multiple coronary ar-
tery damage.

A pronounced effect on the level of APPs and pro-
inflammatory cytokines was provided by concomitant
type 2 diabetes. The maximum values of APPs were ob-
served in patients with coronary artery disease with two
risk factors — obesity and type 2 diabetes.

The obtained data confirm the relationship between
carbohydrate metabolism disorders and APPs. Obesity
and cytokines synthesized in the omentum by adipo-
cytes and type 2 diabetes (due to insulin resistance) can
increase the production of APPs by the liver.

In patients with coronary artery disease with con-
comitant hypertension, higher values of inflammatory
indicators were noted when studying the level of inflam-
matory indicators. The presence of concomitant arterial
hypertension led to an increase in IL-8 and a decrease
in INF-y.

In patients with hypertension, the correlation of cy-
tokines with the volume of visceral adipose tissue, the
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YOK 616.12-005.4-074
lfosopyxa O. 0., Typuybka T. I., /lanko K. 1O.

Table 5 — Cytokine levels (pkg/ml) in patients
with CAD with concomitant hypertension

ytokines
INF-y L4 | I-6 I8 | 10
groups
:‘i‘;gg“m”' 54,241,97* | 1,8+1,2 |10,6+1,9| 61,7+0,1 |4,0+1,9
‘:i'ggAH' 33,943,5 |1,442,3| 6,745,3 [89,541,6%1,042,3

Notes: *p<0.05 compared to control.

dependence of the severity of inflammatory indicators
on the level of C-peptide, glucose, insulin and the Caro
index, which reflects insulin resistance, was revealed.

The obtained data confirm that the main pathoge-
netic influence of obesity and type 2 diabetes on the
development of atherosclerosis is associated with lipid
metabolism disorders, endothelial function disorders,
and oxidative inactivation of nitric oxide.

Prospects for further research.

Prospective studies have shown that higher acute-
phase serum protein levels, often within the reference
range, are associated with an increased risk of myocar-
dial infarction (M), stroke, or peripheral vascular dis-
ease and predict the risk of myocardial infarction and
death among high-risk patients. These observations
are important for patient evaluation and treatment. It
makes sense to continue this research to deepen the
knowledge about the pathophysiology of inflammatory
pathways, especially the NLRP3 inflammatory pathway
and its regulated inflammatory cytokine interleukin-1p,
which may represent a new treatment method of ath-
erosclerotic diseases.

PO/b 3ANA/IbHUX MPOLLECIB MPU ILLEMIYHIA XBOPOEBI CEPLIA
3 YPAXYBAHHAM CYNYTHIX ®AKTOPIB PUSUKY

[OHinpoBCcbKKUiA HauioHanbHUi yHiBepcuTet im. O. lToHuapa (m. AHinpo, YKpaiHa)
elenagovorukha2411@gmail.com

Busy4anu namoz2eHemuYyHy posb (hakmopie pusuKy cepyeso-cyOUHHUX 30X80PHOBAHb Y PO38UMKY 3aMaAeHHS,
hOpMYBAHHI ypaxceHHA KOPOHAPHUX CYyOUH i nepebizy cepyeso-cyOuHHoI namosoeii. ¥ docnionceHHsa 6ynu eKao4eHi
424 nayieHma [HinponempoecbKo2o 0670CHO20 KAiHIYHO20 yeHmpy Kapoionoezii ma kapdioxipypeii (m. AHinpo)
i3 cepyeso-cyOUHHUMU 30XBOPHOBAHHAMU, AKUM MPOB00UAU 3020/bHE KAiHiYHe obcmexceHHA. [na 8U3Ha4YeHHsA
2ocmpodgpazosux binkie sukopucmosysanau Memoo padiansbHoi iMyHoOugy3ii no MaryiHi. Y pesyabmami
npogedeHoi pobomu euAsuaAU HAcMyrnHe. Y x8opux Ha iwemiyHy xsopoby cepusa (IXC) amepocknepomuyHe
YPAXEHHS KOPOHAPHUX CyOuH Halibinobw e3aemonos’azaHe 3 nidsuweHHAM JIMHLL (iHOekc kopensuii JIMHLL i3
Cl=0,59). lidsuweHHa JIMHLL y xeopux Ha IXC cynposodxcyemoscs 00CMOBIpHUM Mi0B8UUWEHHAM 20CmMpogpa308ux
binkis i Npo3ananbHUX YUMOKIHI8, Wo c8i04UMb rpo 830EMHO 0O6yMoseHUll 8rau8 nopyuweHs ainidHo2o 0bmiHy ma
3arnasneHHsa Ha PO38UMOK amepocKaepo3y. Takox: 6yan0 8iOMiYeHO NPo MHOMUHHE YypPaHeHHA KOPOHAPHUX CYOUH Y
2pynixeopux iz cynymHrim yykposum diabemom (Lib) 2 muny ma oxcupiHHAM. HecmabinbHicmbe amepocKkaepomuyHuUx
619WoK Yacmiwe susenanaca y xeopux Ha L 2 muny. B3aemo38'a30K ninioHo20 0bmiHy, 8yeneso0H020 06MiHy
ma 3ananeHHsA niomeepoxcysascsa KopenauiliHumu 38'aA3Kamu: iHOeKC amepo2eHHOCmi Kopesntosas 3 C-peamusHUM
6inkom ma yumokiHom IL-8; J/IMHLL — 3 yumokiHamu IL-4, IL-8.

AHQani3 830EM0O38'A3KY 3ananeHHA 3 PAKMOPaMu pu3uKy cepuyeso-cyOUHHUX 30X80PH08AHb BUABUS MOCUMNEHHSA
supaxceHocmi cybKniHiYHO20 3anasneHHs Ha Mai cynymHix ducninioemii, yykposozo diabemy 2 muny, OXUpPiHHA
ma apmepianbHoi 2inepmoHii, wo npu3sodums 00 6a2amMoCyOUHHO20 YPAMCEHHA KOPOHAPHUX apmepil,
HecmabinbHOCMIi amepocKkaepomu4yHUX bASWOK, W0 06ymosntoe maxckicmo repebiey iuemiyHoi xeopobu cepus
ma po38uUMOoK iHghapkmy miokapoa 3 lio2o YCKAAOHeHHAMU.

Knro4oei cnoea: iwemiyHa xeopoba cepys, hakmopu pusuky, cybKniHiYHe 3ananeHHs, amepocKaepos.
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38’A30K ny6nikaujii 3 n1aHOBMMM HayKOBO-Z0CNiIA-
HUMK poboTamu.

[JocnigkeHHA npoBefeHO B paMKax HayKOBO-TEX-
HiYHOI pob0oTK Kadeapwu 3aranbHOI MeguULMHU 3 Kypcom
di3nyHoi Tepanii Ha Temy: «MIOHITOPUHT CTaHy 340p0B’A
HaceneHHa JHinponeTpoBCcbKoi 061acTi 3 aHaNi30M KAiHi-
KO-/1ab0paTOPHMX NOKA3HUKIBY, AePrKaBHUN peeCTpaLiii-
HUM Homep 0119U101044 [HINPOBCbKOrO HaLioHa/IbHO-
ro yHisepcuteTy imeHi Onecsa loHuyapa.

Bcryn.

CepueBo-cyamnHHi 3axBoptoBaHHsA (CC3), He3Baatoun
Ha CyyacCHi TeXHOJOrii AiarHOCTUKM Ta NiKyBaHHA, NPOAO-
B)KYIOTb /iAMPYBATM 3@ MOLWMPEHICTIO, iHBaNiAM3aLieto
Ta CMepPTHICTIO HaceneHHA. CyyacHi JocnigKeHHA mone-
KyNApHOI 6ionorii po3KpuUanM MexaHi3mMu rymopanbHuX
i KNITUHHUX peaKuii, aKi GopMytoTb eTann 3ananeHHs,
npoTe NUTAHHA NPO eTioNOoriYHUI GaKTOpP, AKUI iHiLitoE
aTepoCKNepos, i AOHWMHI 3aAULLAETLCA NPesMEeTOM AUC-
Kycii [1, 2].

YacTo eTionoriyHi pakTopu [3], AKi 3anycKatoTb €ANHI
MEXaHi3MM MaToreHesy, Aal0Tb 3MOry poO3riA4aTH arte-
POCKNEepO3 He AK HO30/10Ti4YHY GOpPMy 3aXBOPIOBAHHSA, a
AK CUHAPOM. 3 LMX MO3ULLI | NPONOHYETLCA PO3INAHYTH
B33aEMWHUN CMHAPOMY aTEPOCK/IepPO3y Ta CUHAPOMY 3ana-
NEHHSA.

3 ogHoro BOKy, AK NpW 3anafeHHi, Tak i Npu aTepo-
CKNeposi, 3arnbenb GyHKLioHANbHUX GAroLmTiB LWAAXOM
HEKpPO3y NPM3BOAMTL A0 AKTMBALLI CUMHTE3y KAiTMHaMM
XeMOoaTTPaKTaHTIB i cekpelii iHTepnelkiHiB [4]. 3 apyro-
ro, y Bignosigb Ha CEKPeLLito KNITUHAaMM NYXKOi CNOYYHOI
TKaHWHU iHTEepNelKiHy-6, renaToumnTM MOCUIOITb CUH-
Te3 i cekpeujlo B KpOB No3MTMBHMX BinKiB rocTpoi dasu
(C-peaktuBHuit 6inok (CPB), cupoBaTKoBMI aminoig A
(CAA), rantornobiH, anbda-1-iHribitop npoteiHas, nino-
npoteiH (a) i ¢ibpuHoreH) [5]. NMpn obox cMHApomax B
iHTUMI apTepii nponidepytoTb NaAKOM A30BI KAITUHMU,
dopmytoTbea ninigHi nasmu (cmyrm) i 36inbLUYETbCA BMICT
edipis xonectpuHy (EX) fIK B KNiTMHAX, TaK i B MO3aK/ITUH-
HOMY MaTpMKCi [6]. KNiHIYHO AK CMHAPOM 3ananeHHs, Tak
i NpoLec aTeporeHesy, MOXYTb MPOJOBKYBATUCA TPUBA-
WA Yac, Npy UbOMY MepioamM 3aroCTPEHHA YeprytoTbeA
3 nepiogamu pemicii. CuHagpPOM 3ananeHHA Hecneundiy-
HUI: ¢isionoriyHi Nnpoasu oro 6arato B YoMy OAHAKOBI
Yy BiANOBiAb Ha MiKPO6HY abo BipycHy iHdeKLii, LMpKyna-
Lito B KPOBi AieHaTypoBaHUX (MoAMiKOBaHMX) MaKpOMO-
neryn 6inka (NINHLL, KNiTMHHI MaKpodepMeHTH, iIMyHHI
KOMMJIEKCHM), @ TaKOoX Y BiAnNOBiAb Ha 3arMbenb KNiTUH
LWAaxom Hekposy [5]. Tob6To, cMHAPOM 3ananeHHs i npo-
LLlecu aTeporeHesy CKNafatoTbCA 3 OAHMX | TUX Ke OYHKLL-
OHa/IbHUX peaKL;ii.

PosginbHe nepeHeceHHs ninonpoTeiHamu (/M) i pos-
AiNbHE NOMMWHAHHA KNiTMHamM HacuyeHux (H-KK) i no-
NIEHOBUX KUPHUX KMCNOT (noni-KK) uepes pisHi peuen-
TOpW, A€ 3MOTy BBaXKaTu, LLO iCHYE ABA Pi3HMX BMAMU
natosnorii — natonorisa H-*KK i natonoris noni-KK [7]. Ate-
POCK/epo3, € NaToNorieto eceHuianbHux noni-KK [8]. Ha-
BiTb KOPOTKOCTPOKOBUI aniMeHTapHU aediunt omera-3
i omera-6 noni-*KK aktnBye 3moaenboBaHy acenTUYHICTb
3anasieHHa y LWypiB, BUpaxeHo 36inbLliytoun anstepal,io
(KNITUHHY MPOHMKHICTL), eKkcydauio i po3mipu iHDINb-
TpaTy. OTXKe, AediunT B KNiTUHAX eceHuianbHUX noni-KK
bopmye BUCOKMI NOTEHLiaN 3aManeHHs.

TakKMM YMHOM, yBara 40 YMHHMKIB, AKi NiABULLYIOTb
pusnk CC3, rpyHTYETbCA, B NepLly Yepry, Ha gaHux bara-
TOLEHTPOBUX KAIHIYHUX AOCANIAXKEHb, Pe3ynbTaTh AKUX

ab0 BKasyloTb Ha NiABULLEHHSA 3aXBOPIOBAHOCTI CEPLEBO-
CYOAMHHOI cucTeEMM y ocib 3 HasBHICTIO AaHuX daKkTopiB
pu3KnKy, abo cBigyaTb Npo Te, WO TPMBANUIN peTenbHUM
KOHTPOJIb HaZ, UMK GpaKTopamm NPU3BOANTL A0 3HAYHO-
ro 3HUXKEHHSA YacTOTU CepLeBO-CYyANHHUX YCKNAAHEHb.

Mpy ouiHui BNAMBY GaKTOpiB PU3MKY HA PO3BUTOK
cepLeBo-CyAMHHOI naTtonorii HeobXiZHO BpaxoByBaTw,
wo 6araTo 3 HMX B3aEMOMOB’A3aHi MiXK Cob0t0 | B3aem-
HO NiACU/OKOTb HEFATUBHUI BMIMB HA YPAXKEHHA CYAMH.
MNiaBULLEHHA apTepiasibHOro TUCKY € OAHUM 3 HalbinbL
3HaAYYLLMX YMHHKMKIB pn3unKy CC3. [loBeaeHo, WO KOHTp-
ONb Hag piBHem AT, MOXKe 3HW3UTU PU3MK IHCYNbTY Ha
40-50%.

Mig NMAbHO yBarok MeAuKiB 3HaxoaMTbcA meTabo-
NiYHMIA CMHAPOM, WO BKAKOYaE B cebe binbliicTb GpaKkTo-
piB pu3unKy CC3. B 0CHOBI 10ro po3BUTKY NepebyBatoTb iH-
CYNiIHOPE3UCTEHTHICTb, rinepiHcyniHemia i abgomiHanbHe
oXupiHHA [9]. BignosigHo A0 cyyacHOi Teopii PO3BUTKY
aTepockaeposy, GakTopu puU3nKy cepLeBo-CYyAUHHUX 3a-
XBOPIOBaHb NPU3BOAATb 40 eHAOTeNiaIbHOT ANCOYHKLUIT
Ta iHiLjlOOTb 3ananbHy peakuito. CybKniHiYHe 3ananeHHA
06yMOB/IEHO NOCNILOBHMM KacKaZloM B3aEMO Perytoto-
unx GaKTopiB, AKI BKAKOYAIOTb KNITUHHWUI, 'yMOpaibHUIA
iMyHiITeT, NnepBUHHI (iHTepdEpOH, iHTepnenkiHM, pakTopu
pocTy) i BTOpUHHI (6inku roctpoi ¢pasu 3ananeHHs (brd),
KOMTMOHEHTU CUCTEMM KOMMAEMEHTY) megdiaTopu 3ana-
NIEHHSA.

Llykposuit giabet 2 Tuny (LLA) i cuHapom iHcyniHope-
3MUCTEHTHOCTI TaK CaMO MPU3BOAATL A0 PO3BUTKY peakui
3anasnieHHs Yepes 36inbleHHs LMTOKIHIB (IL-6 Ta iH), Wwo
HAZAX04ATb 3 *KUPOBOI TKAHWHW i renatouumTis [10]. Y Toi
YK€ Yac iCHYe Teopis, 3rigHO 3 AKOO 36i/bLUEHHA LUTOKIHIB
Ta BI'P € npoTtuaitoumm dakTopom rinepraikemii Ta iHcy-
NiHO-Pe3nUCTEHTHOCTI. MopyLeHHA peHiH-aHroTeH3MHO-
BOI CUCTEMM | OKUCNIOBA/IbHUIA CTPEC Mpu apTepiasibHil
rinepToHii akTMBYIOTb (AKTOPW 3anafieHHsA, WO B CBOO
yepry, 3aM1KaloTb MOPOYHE KOJI0, NOCU/THOKYN MOro ne-
peoir.

MeTa gocnipKeHHs.

BM3HAYeHHA naToreHeTUYHOoi Posii GpaKTopiB PU3UKY
cepueBo-CYAMHHNX 3aXBOPIOBAHb Y PO3BUTKY 3aNa/ieHHs,
bopmyBaHHI ypaKeHHA KOPOHAPHUX cyauH Ta nepebiry
cepueBO-CyAMHHOI NaTONOTii.

O6’€eKT | meToAM JOCNIANKEHHS.

Y pocnigxeHHA 6ynn BkAtoYeHi nauieHTn KN «Hi-
NPONeTPOBCbKMIA 061aCHUI KAIHIYHWUIA LEeHTP Kapaionorii
Ta Kapaioxipyprii» JHinponeTpoBCcbKoi 061acHoi pagu».
O6cTexkeHo 276 NaujieHTiB i3 cepLeBo-CyANHHUMM 3aXBO-
ptoBaHHAMMK: 150 xBOpMX 3 BepudikoBaHMM AiarHO30M
IXC, ctabinbHa cTeHoKapaia (Bik: 30—60 pokis; cepeaHii
BiK 47,518,7 pokis); 86 xBOpUX Ha apTepianbHy rinep-
TOHiItO (BiK: 27-58 pokKiB; cepeaHilt BiK 46,7+7,4 pokis).
KoHTponbHy rpyny cknanu 40 npakTUYHO 340POBUX A0-
6poBonbLiB, 40M0BiKK (40%) i XiHKKM (60%), 34-52 pokiB
(cepeaHiit Bik 48%2,92 pokis), 6e3 cynyTHix CC3, 3 HOp-
ManbHUM AT (3—6 mic.), 6e3 nopyLieHb NinigHoro o6miHy.

Y pocnigyKeHHA He BKAYanmca ocobu monogue 20
POKiB, BariTHi, NALLIEHTW 3 TOCTPUMM | XPOHIYHUMM 3aNanb-
HUMM 3aXBOPHOBAHHAMM, ayTOIMYHHUMM, iHDEKLINHUMM,
OHKO/IOTIYHUMM 3aXBOPHOBAHHAMM; 3 3aXBOPHOBAHHAMM,
O NPU3BOAATL 40 BTOPUHHOI apTepianbHOI rinepToHii,
E€HOO0KPUHHUMU POPMAMM OXKMUPIHHA.

JocnigrkeHHA npoBoAnNocA BiANOBIAHO A0 OCHOB
6ioeTMUYHOro nonoxeHHs KoHseHUjii Pagu €sponu npo
npasa NoguHU Ta bGiomeauumHy (Big 04.04.1997 p.),
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BcecBiTHbOI MegmMyHOi acouiau,i NenbciHCbKOi Aeknapa-
Lii: eTUYHI NPUHLUNN MeSUYHUX AOCNIAXKEHb 3@ Y4aCTHO
nopeit (1964-2013 pp.), ICH GCP (1996 p., ocTaHHil ne-
pernag — ICH VI, 2003 p.), Haka3y MO3 Ykpaitu Ne 690
BiA, 23.09.2009 p. Pesynbtat AocnigxeHb HayKoOBOI po-
60TN PO3rNAHYTO Ta norogykeHo KomiteTom 3 6ioeTukn
npu dakynbTeTi MeAUYHUX TEXHOJONN AiarHOCTUKM Ta
peabinitayii AHY (MpoTtokon No 2 Big 24.03.2022 p.) 3
BMCHOBKOM MpO Te, L0 NPOBEeAEHE AOCNIAXKEHHA Bigno-
BiAa€ Ait0MOMY 3aKOHOAABCTBY YKpPaAiHM, BITYUM3HAHUM Ta
MiXKHapOAHUM BioeTUYHUM HopMaM. Bci yyacHUKM byam
iHpopmoBaHi Woao uinen, opraHisauii, meTtoais gocni-
OXKEeHHA Ta nignucanu iHpopmoBaHy 3rogy LWOAO0 y4acTi
Yy HbOMY, i BXUTi BCi 3axoau ana 3abesneyeHHA aHOHIM-
HOCTi NALEHTIB.

3arasibHe KAiHiYHe 0bCTeXKeHHA XBOPOro: 36ip aHam-
He3y i ckapr. KoHTponb 6ioximiYHMX MOKa3HWKIB KPOBI,
BM3HAY€HHA iIHCYNIHOPE3MUCTEHTHOCTI, PO3PaX0BYBaU iH-
Aekc Caro, iHaekem HOMA, BMKOHYBaM 3araibHUM aHa-
Ni3 KpoBi Ta cevi; KoHTponb AT, YCC, aHTpONOMETPUYHI
[OCNigXKEeHHA.

BusHaueHHA roctpodasosux 6inkiBs nposoamnoch
MEeToAOoM pagianbHoi imyHoauoysii 3a MaHuiHi. Bmict
6iNKka BM3Ha4YanM MO BiAHOLIEHHIO A0 CTaHAAPTHOI CU-
pPOBATKM 3 BiAOMOM KOHLEHTpaLjieto binka. BuKopuc-
TOBYBa/IM CTaHAAPTHI cupoBaTkM Standart — Human
— Serum «Behring», moHocneumnoiyHOi cMpoBaTkM [0
6inkis roctpoi pasu 3ananeHHs (bId): oposomykoig (OP),
anbda-1-aHTnTpincuH (al-AT), C3 KOMMNOHEHT KomnJie-
meHTy (C3), C-peaktnBHui 6inok (CPB), uepynonnasmiH
(LL) (Human — Coeruloplasmin «Behring», Tak camo
BMKOPUCTOBYBAZINCA aHTUCMPOBATKM [0 OPO30MYKO-
in i a2-makpornobyniHy BupobHuuTBa dipmm «Sigma»
(CLLA) i kanibpaTop 6inKiB Naasmu KpoBi BUPOOHMLTBA
dipmm  «Sentinel» (Itanis), CPB ctaHgapt «Human»
(HimeuunHa).

LocnigreHHs pisHA CPB B KAiHiLi npoBoannoca imy-
HOTYPOOAMMETPIYHMM METOLOM 33 LOMOMOrot TecT-
KapT dpipmu BioSistem (IcnaHis), HUXKHA MeXKa BUSAB/IEHHA
—0,25 mr/n.

BusHaueHHA umToKiHiB (IL-4, IL-6, IL-8, IL-10, IL-12,
TGF-B, TNF-a, INF-y) npoBoaniocs metoaom Teepaodas-
Horo iMmyHodepmMeHTHOro aHanisy. BukopwmctoByBanuca
HabopKu peakTUBiB ANs iIMyHOPEPMEHTHOIO aHanisy um-
TOKIHIB II0AMHWN.

BU3HaUeHHA ypaXKeHHA KOPOHApHMX apTepi npo-
BOAMAN METOAO0M KOpPOHapoaHriorpadii B ymoBax peHT-
reH — onepauiiHoi Ha aHriorpadiuHin yctaHoBUi dipmu
«Siemens» (HimeuunHa) 3a metoamkoto Judkins. 3a ga-
HUMK KopoHaporpadii 6ynn pospaxoBaHi iHAEKCH, WO
XapaKTepPU3YOTb BUPAXKEHICTb KOPOHAPHUX NOpasokK [11,
12] cyamHHuiA iHaekc (Cl), iHaekc cteHo3syBaHHA (IC), iH-
AeKc nowwmpeHocti (IP).

CTaTUCTUYHMI aHanNI3 34iMCHUAM 3@ LONOMOFOH NPO-
rpamm Microsoft Excel 2016 Ta nporpamu Statistica 10
(StatSoft, CLUA). Mpu BMBOPI CTAaTUCTUYHUX MNpoLesyp
BPaxoByBa/IM METOA0MOrIYHI  BMMOrn MixKHapogHoro
KOHrpecy rapmoHisauii KniHiyHux gocnigxeHb ICH/GGP.
MopiBHAHHA cepefHiX MNOKa3HWKIB NPOBOAMAM 33 [OMO-
MOFOK CTaHZAPTHUX METOZAiB BapiaLiMHOI CTaTUCTUMKMK
meanKo-6ionoriyHoro npodinto. s NOpiBHAHHA ABOX
rpyn 3acTocoByBanu Kputepin CTbtogeHTa, BigMIHHOCTI
BBaXKanmca gocrosipHumn npu p<0,05. [na ouiHKkn go-
CTOBIPHOCTi BiAMIHHOCTEN Ki/IbKICHUX MOKa3HMKIB BUKO-

PUCTOBYBaNNCA HenapaMeTpuyHi Kputepii MaHHa-YiTHi
019 NOPIBHAHHA ABOX BUBIPOK.

KpuTtepii paHrosoi Kopenauii CnipmeHa: cuibHa npu
r=0,7 i 6inbwe, cepeagHsa npu r=0,3-0,7, cnabka — npu
r=0,3 i meHwe, p<0,05. CNpamoBaHicTb 3B’A3KiB OLliHOBa-
/lacA 32 3HaKOM KoeiLLiEHTIB KopensLii.

O6uncnoBanu BigHoweHHsA waHcis (OR), Wwo xapak-
TEPU3YE PU3NK 3aXBOpPLOBaHHA. Acouiauito nonimopdHo-
ro BapiaHTy 3 PU3MKOM 33aXBOPIOBAHHSA OLLIHIOBA/IM TAKUM
ymHom: npu OR<1 — Hemae pu3nky; 1,1-1,5 — HU3bKUNA
pusuk; 1,5-2 — cepenHiit pusuk; 2-2, 5 — nigsuLLEeHN
pu3KK; > 2, 5 — BUCOKMIN PU3MK.

Pe3ynbratv focniaKeHHs Ta iXx 06roBopeHHs.

MpoBeaeHN KopenaLiMHUI aHani3 MiXK pisHUMK Me-
TOLAMM OLHKM YParKEHHA KOPOHAPHMX apTepilt BUABMB
CUNIbHUI KOPenaLinHUA 3B’A30K: KoedilieHT Kopensuii
OR mix inaekcamum Cl i IC cknas 0,895, mixk Cl i IP—-0,839,
mix IC Ta IP — 0,852, wo £03B0AMNO HAaZaNi NPOBOAUTHU
aHani3 BMPAXKEHOCTi NOKa3HMKiB 3ananeHHa wopo Cl.
Kopenauia mix iHaeKkcamm yparKeHHA KOPOHAPHUX apTe-
pili LO3BONAE TOBOPUTM NPO CUCTEMHI MPUYUHU PO3BU-
TKY aTEPOCK/IEPOTUYHOTO YPAXKEHHA KOPOHAPHUX CYAUH,
LLLO NPU3BOAATb HE A0 BMOOPYOI SIOKani3aL,ii aTepocKke-
POTUYHMX BAALLOK, @ BKA3yOTb HA MHOMMHI XapaKTepHi
YPaXKeHHs.

Hamun 6yna oujHeHa 3aNeXHiCTb ypaeHHA Kopo-
HapHMX apTepin Big, piBHA BiOXIMIYHMX MOKA3HUKIB, LLO
BigobpakatoTb NinigHMA 06MmiH. Halbinbwi KoedilieHTn
Kopensuii suasneHi ansa JIMHL, (r=0,59, p<0,05) Ta xo-
nectepuHy (r=0,29, p<0,05).

Mpu BMBYEHHI 3anasbHUX MOKA3HMKIB Yy XBOPUX Ha
IXC y rpynax xBopu1x 3 HOPMasibHUM PiBHEM XONECTEPUHY
KPOBIi Ta 3 rinepxonecrepuHemieto, bynn BUABAEHI A0CTO-
BipHO BULL piBHi a1-AT i C-Pb y XBOpMX 3 NiABULLEHUM XO-
nectepuHoMm i 6inblw HU3bKI piBHi C3, OP, INF-y i IL-8. 3a-
NasibHi MOKA3HUKM CUAbHILLE 3anexanu Big pisHA JIMHLL,
Hi>K Big, xonectepuHy. 3ictaBneHHA piBHiB BI® 3 JIMHLL,
BUABWIO JOCTOBIPHO BULL piBHi Hp, C3, LM, OP, CPB, INF-
V, IL-6, IL-8 y xBopux 3 JINMHLL, BMwe 3,0 monb/n (puc. 1-4).

Mpwn BMBYEHHI piBHIB BI® Ta LUMUTOKIHIB Y XBOPUX Ha
IXC i 3icTaBneHHi OTPUMAHMX JaHMX 3i CTyneHem ypa-
YEHHA KOPOHApHMX apTepiit Bynu oTpMMaHi HacTynHi
pe3ynsTatu. byna BuABNEHA 3anexkHiCTb BMPAXKEHOCTI
3anasibHMX NOKAa3HMKIB Bif, YUMC/IA YPAXKEHUX apTepii Ta
HecTabiNbHOCTI aTePOCKNEPOTUYHUX BAALLOK. HalbinbLui
NOKa3HWKKM BI'd i npo3ananbHUX UUTOKIHIB BU3HaYanuca
y xBopux Ha IXC 3 ypaxkeHHAM 3 i Biniblle KOPOHAPHUX ap-
TEpil Ta y XBOPUX, LLLO MatoTb O3HAKM Ha KopoHaporpadii
HecTabinbHocTi baawok (puc. 4).

Mpw aHanisi 3anasbHUX MOKA3HUKIB Y XBOPUX 3 Pi3HU-
MM GYHKLiOHaNbHUMM Knacamu IXC, 3pocTaHHA NOKa3HK-
Ka 3i 30inblIeHHAM GyHKLiIOHa/IbHOMO Kacy BiA3HaveHe
ana Hp, C3, OP, CPb, IL-8, INF-y.

AHani3 B3aEMO3B'sI3KY CTYNEHA YPaXKEHHA KOPOHap-
HUX apTepin 3 HaaBHicTio cynyTHix OX i U 2 Tmuny Bua-
BMB Y XBOPWX 3 NOPYLUEHHAMM BYI/IEBOAHOTO i }KMPOBOTrO
06MiHIB NepeBaXHO MHOXMHHE YpaXKeHHA KOPOHAPHUX
apTepiit (Tabn. 1).

OCHOBHWIA NaTOreHeTUYHUI BNANB OXMPIHHA | LU
2 TMNYy Ha PO3BWUTOK aTepOCK/aepo3y MOB’A3yOTb 3 Mo-
pyWeHHAMM AinigHOro obmiHy, MopyweHHAMM OYHKLT
eHAO0TeNito Ta OKMCHOI iHaKTUBAL,ii OKcMAy a30Ty. Bpaxo-
BYIOUM OTPMMaHIi aHi MO NepeBa*kHO MHOMWHHOMY ypa-
YKEHHIO KOPOHapHUX apTepii Ha i LA 2 Tvny Ta oXu-
piHHA, HamK By NpoaHani3oBaHi 3anabHi MOKA3HUKK B
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NATOPHI BNIMBM Ha eKcnpecito 6inka roctpoi
¢dasm [13].

PiBHi npoTnsananbHUX UMTOKIHIB Manu
NPOTUNEKHY TEHAEHLIKO — MiHIManbHI no-
KasHMKK Bl cnocTtepiranmca y XxBopmux Ha

*75 IXC 3 gBOMa cynyTHiMK paKTopammn pU3MKY
65 (Tabn. 2).

Mpw BMBYEHHI piBHA 3ananbHMX NOKas-
HWKIB Y XBOPMX apTepiasbHOO TiNepTOHiED
oTpMMann HactynHe. Y xBopux Ha IXC i3
cynyTHboto Al Big3Havyanuca Ginblu BUCOKI
3HaYeHHs 3anasbHMX NOKa3HUKIB (Tabn. 4).

HaagHicTb y xBopux Ha IXC cynyTHbOI

Hp al-AT c3 CcP OR
Ep<3,0 @p>3,0

PucyHok 1 — Kopensuis Bmicty 6inKiB roctpoi ¢pasm 3ananeHHs
Yy XBOpUX 3 pisHUM piBHem IXC.

apTepianbHOI rinepToHii Npu3BoAMAO A0
nigsuweHHA pisHA IL-8 i 3HMXKeHHA INF-y
(tabn. 5).

KopenauinHuit aHania mix nokasHuKa-
MW 3ananeHHA Ta MNOKAa3HMKaMMU, WO Bifo-
6paxkatoTb NinigHUI i ByrnesoaHuii 0b6miH
Yy XBOPUX 3 apTepiasibHOO FiNepTOHIED BU-
ABWJIM B3aEMO3B’I30K LMTOKIHIB 3 06’eMom
BiCLLEpasIbHOI KMPOBOI TKAaHUHU, 3anex-
HICTb BMPAXKEHOCTI 3anasbHUX MOKa3HUKIB
Big, piBHA C-nmenTuay, rMOKO3M, iHCYNiHY Ta
inaekcy Caro, wWo Bigobparkae iHcyniHope-
3UCTEHTHICTb.

Y3aranbHIO4YN, BUAIAMMO HACTyMHe.
CepLeBO-CYAMHHI  3aXBOPHOBAHHA, T0/0-
BHMM YMHOM illemiyHa xBopoba cepus Ta
iHCYNIbT, € OCHOBHOIO NPWUYMHOI rNobanb-
HOI CMEPTHOCTI Ta OCHOBHOK MPUYMHOK

CRP

INF-y IL-4 IL-6

Ep<3,0 Ep>3,0

PucyHok 2 — Kopensuia umutokiHis 3 pisHem JINMHLL, y nauieHTis 3 IXC.

OAHUX Fpynax nauieHTiB. HasBHICTb CyMyTHbOrO OXKMPiH-
HS CynpoBoArKyBanocs 36inbweHHAm B i nposanans-
HuX umToKiHIB IL 8, INF y B cnpoBaTu,i Kposi xBopux Ha IXC.
Binbw BMpaxkeHUn BNAMB Ha piBeHb BI'® i npo3ananbHi
LMTOKIHM HafaBaB CynyTHIlM LyKpoBui aiabeT 2 Tuny Ta
MaKCMManbHi 3HaYeHHA BI'® cnocTepirannca y Xxsopux Ha
IXC 3 HaABHiCTIO ABOX GAKTOPIB PU3NKY — OFKMPIHHA Ta Ly-
KpoBoro aiabety 2 Tuny (Tabn. 2, 3).
OTpUMaHI AaHi NiaTBEPAXKYHOTb BUAB-
NIeHWI HWMMK aBTOpPaMK B3aEMO3B’A30K
Mi¥ NOPYLUEHHAMMW BYFNEBOLHOTO 0O6MiHY
i BI'®. OXKMpiHHA Ta UMTOKIHM, CMHTE30Ba-
Hi B CanbHUKY agmnoumtamm, i U4 2 tuny
(uepes iHCYNIHOPE3UCTEHTHICTb) 34aTHI
NOCUIOBATK NPoAyKLito BI® neyviHkoto. 60
fIK ocHOBHe AxKepeno bifKiB rocTpoi
dasu, renatoumUTn € BaXAMBMMM cknago- 40
BMMW BPOAMKEHOTO iIMYHITETY i 3HAYHOIO
MipOIO CMPUAIOTb KOHTPOIKO HaZ CUCTEM-
HOM 3anmanbHOM Bignosiaato. Mpoaykuia 0
6inKiB rocTpoi ¢asu B renaToumTax KOHTp-
ONOETLCA PI3SHOMAHITHUMM LIUTOKIHaAMM,
WO BMBINbHAKOTLCA Nig, 4ac 3anasbHOro
npouecy, 3 uMToKiHamn Tuny IL-1 Ta IL-6
AK NPOBIAHNUMM PEryNATOPaMM, LLO AiloTb
AK KacKaf, TaK i AK MeperKa, Lo Ma€E aau-
TUBHI, iHribytodi, abo CMHepreTUYHi pery-

IL-10

IL-8

Ep<3,0 Wp>3,0

PucyHok 3 — Kopensuisa piBHa
LMUTOKIHIB IL-8 y naujieHTiB
3 IXC 3 IMHL,

iHBaniaHocti [1]. KapaiomeTtaboniyHi, no-
BEiHKOBI, EKO/IOrYHI Ta coujanbHi $pakTo-
pU PU3NKY € OCHOBHUMM YMHHUKamu CC3.
lnobanbHi mogeni 3aranbHoro CC3 makoTb
3HAYHI HaCNigKW ONA KAIHIYHOI MPaKTUKK
Ta PO3POOKM MONITUKM OXOPOHW 340POB’A
[14]. Tomy, HeobxigHa nigBulLieHa yBara 40 NiATPUM-
KW ifeanbHOro 340poB’a cepLeBo-CyaUHHOT cMCTeMM Ta
3[0pPOBOr0 CTapiHHA MPOTArom ycboro utra [15]. He
MEHLL BaXNMBO € PO3pobKa cTpateriii gaa 3anobiraHHA
Ta KoHTponto CC3 Ta MOHITOPUHTY pe3ynbTaTiB, Lo i 6yno
METO0 AaHOr0 AOCNiIAKEHHA. AHANI3 OTPMMAHUX pPe3y/ib-
TaTiB 4,O3BO/INB 3BEPHY/IM YBary Ha HaCTyMHe.
ATepocknepos — e XpOoHiYHe 3ananb-
He 3aXBOPIOBAHHA CYAMH, BWKJ/IMKaHe
TPAANLIMHUMW Ta HETPAAMLINHUMUK daK-
Topamu pu3mnKy [5]. CneumdiyHicTb Tako-
ro 3anmaneHHA BU3HAYaeTbcA 6/10Kafolo
NOMNHAHHA KniTuHamm JIMHLL, BHyTpiw-
HbOKNITUHHUM AediuMTOM eceHuianbHUX
noni-*KK i, AK HacnigoK LUpbOro, BUMCOKMUM
NOTeHLiaIoM 3ananeHHs, NopyLeHHs ba-
raTbox napametpis metaboniamy, GyHKLUii
BUCOKOANPEPEHLINOBAHMX KAITUH i cuc-
TEMHUM AECTPYKTUBHUM YPaXKEHHAM K-
TUH PEeTUKY/I0-eHA0TeNialbHOI CUCTEMM,
AKi Oy Hanbinbw BUpaxkeHe B iHTUMI
apTepiii. B ypasKeHHi iHTMMK apTepili npu
aTepoCK/Neposi 3HayHa PoOJib HaNeXUTb
eTepudikoBaHUM XONECTEPUHOM eCceHLL-
anbHUm noni-XKK: no cyTi, atTepocknepos €
natonorieto noni-*KK. Hosi gaHi BKasytoTb
Ha Te, LLLO 3a/IULWLKK linonpoTeiais, 6aratmx
Ha TPUIMiLEepuaM, AK CTUMYNATOPU aTepo-
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reHesy, niakpecneHi wWrkigamsumm edekta-
mu anoninonpoteiHy C-lll. BbaratorpaHHa
pOJb 3aMaieHHA CTA€ 3pO3yMiNiLLo 3aBaA-
KW BIAKPUTTAM, NOB'SI3aHUM i3 3a/1ly4eHHAM
nenikountis, edpepounTo30M, YCYHEHHAM
3anasieHHA Ta YTBOPEHHAM KpucTanis [7, 8,
16].

3 aTepoCK/1IepO30M YacTo NOEAHYHOTLCA:
rinepToHis, rineparperauis TPOMbOOLMTIB, Fi-
nep¢ibpiHoreHemin i rinepkoarynsuis, iHTo-
NepPaHTHICTb 40 IMOKO3M i rinepiHcyniHemis,
MiKpoasnibbymiHypin, aKkTMBaLia nepeKkuc-
HOFO OKMCNEHHs, daroumTosy, NiaBULLEH-
HA B KpoBi BMicTy BI'®, akTMBaLjia peakuii
KNITMHHOrO Ta rymMopasibHOro iMmyHiTeTy [9,
10]. Mpu ubomy, eTioNnoriyHMMK hakTopamm
MOKYTb BYTU iHeKLIT (YacTiwe) i reHeTUYHi
nedektu (pigwe) 6inkis, a naToreHeTUYHUN

180
160
140
120
100

80

Hp

Tabnuua 1 —
Bif, HAABHOCTI Y XBOPOro CYnyTHiX OXMUPIHHA Ta LYKPOBOro

+14145
35

*135 *140
1 .1

*75
*67 7375

HpGJpl Wp2 @p3 EH6 g

Al CRP

PucyHok 4 — Kopensuis pieHis BI® Ta ypaxeHHA KOpOHapHUX apTepiit

y xBopux Ha IXC.

YacToTa yparKeHHA KOPOHapPHUX CYAUH Y 3aNeXKHOCTi

bakTOp eamHUiA, Le — ;_l,ed)lu,m y KAITMHAX | piabery 2 Tuny
NopyLlweHHs  MeTabonismy  eceHuiasbHUX ;

. [aHi
noni-*KK.

. . oHaporpadii ypaxeHHs 3 .
Hamn 6yno niarsepaxeHo, wo 6inku yparkeHHA 1 yparkeHHA 2 o= HecTabinbHa
N Y SR i 6inble 6

rocTpoi dpasu (C-peakTsHUIt BiNOK, aminoig, CyAuH cyauH cyamH AAlLIKa
A cMpOBaTKM KpoBi, ano (a)) npu aTepockne- |lpynu pusnky
po3i, AK CUHAPOMI 3ananeHHsA, BOKYIOTb |pes OXilLlA, . . ) )
¢isionoriyni niraHan 8 NNAHLL, i NNHL, |[n=49 52%(25) 28% (14) 20% (10) 0%
CTaloTh iX I'IaTOd)I3IO/'IOI"I‘4HMMVI aHanoramv i OiKVIpIHHH, 21% (7) 33% (11) 26% (8) 20% (6)
nepeagpecoByoTb NOTIK HACUYEHUX i eceH- n-3§
UjanbHUX noni-*KK Big, BMcoKkoanbepeHLj- #fés ™mny, 19% (7) 28% (9) 22% (8) 31% (11)
MOBAHWX KNITUH [0 KAITUH y ocepeaKy 3a- O i LU 2 Tvny,
naneHHa. OTpUMaHi AaHi y3romKyoTbea i3 | =34 ’ 23%(8) | 28%(10) 34% (11) 15% (5)

OOCNIAXKEHHAMM iHWKX aBTopiB [17, 18], aki
Haro/IOWyOTb HAa TOMY, WO 3ananeHHA MaE
Ba)K/IMBE 3HAYEHHA ANA aTeporeHesy. i 6arato mapkepis
3ananeHHa bynu npoaHanizoBaHi Ha NpegMeT ix 3B'A3Ky
3 KOPOTKOCTPOKOBMMM Ta BifLaNeHUMM pesy/bTaTamu
y NaLuieHTiB i3 npoaBamu ilemiyHoi xBopobu cepus. Pi-
BeHb C-peaktmsHoro 6inka (CPB) y nnasmi Kposi nigsu-
LYETbCA Y MALEHTIB 3 FOCTPUM KOPOHAPHUM CUHAPO-
mom (FKC). CPB € BakN1MBMM NPOTHOCTUYHUM MapPKEPOM
npu NKC. Xoua CPB 3 yacom 3aamwaTMmeTbCAa KOPUCHUM
MapKepoM, poab Ta HACAIAKM NiABULLEHHA KOHLEHTpauii
B Nasmi iHWKx 6inkis roctpoi ¢asu, Takmx AK anbda-1-
AHTUTPUNCUH, anbda-1-rnikonpoTeid, rantornobiH, ue-
pynonnasminy, a Takox ¢pakuii komnaemeHty C3c i C4
y nauieHTiB 3 FTKC goci noBHicTiO He BU3Ha4veHi. Ha Hawwy
OYMKY, NigBuLLeHHA piBHA al-AT y XxBOpuX 3 O3HaKamu
HecTabinbHOCTi BAAWKKM, MOMKINBO, MOB’A3aHO 3 MOro
yyacTio y 3ropTaHHi KpoBi i ¢ibpuHonisi,

TaK AK caMe Ha LbOMy eTani NoLWKOAKEHHA

BGNAWKM 3anNyCcKaETbCA NpoLec GopmyBaHHA

MOAIN, AKI CNPUAIOTb PO3YMHHI MeaiaTopu, TaKi AK Um-
TOKiHW, XeMOKiHM Ta 6inku roctpoi ¢asm [19]. MocTiliHe
3anasieHHn, abo B pe3ynbTaTi TPUBANIOrO BRAAMBY CTUMY-
nAauii, abo HeBiAMNOBIAHOI peaKLii Ha BNacHi Monekynu,
MOKe NPU3BECTM A0 XPOHIYHOT ha3u, Npu AKOMY MOXKYTb
BMHWKHYTU MOLIKOAMKEHHA TKaHWH i ¢ibpos. Mosigomnsa-
€TbCA, WO XPOHIYHE 3aMaNeHHA CNPUAE BUHWUKHEHHIO
6araTbox 3aXBOPOBaHb, BK/IOYAOUM apTPUT, acTMy, aTe-
POCK/Iepo3, ayToiMyHHI 3axBOptoBaHHSA, AiabeT i pakK, a
TAKOXK CTaH CTapiHHA.

AKTUBHOCTI Npo3anajibHUX LUUTOKIHIB BigNOBIAAE iX
poni CTUMYNATOPIB | perynaTopis 3anasbHUX peakLil, Wwo
nNiagTBEPAXKYE iX 3HAYEHHA Y MNOLUKOAMKEHHI CyAMHHOro
eHAOoTenito i B YyTBOPEHHi aTepOCKAEPOTUUHUX BAALIOK
[5]. Y BiANOBiAb HA TOKCUYHE YPAXKEHHA OKUCNEHUX NliNO-
npoTeiAiB, NOWKOAXKEHI KAITUHW eHO0TeNito NOYNHAKTL
npoayKyBaTy IL-6, AKWI B aHWIA Yac BUSIBNEHWUI Y CKNagi

Tabnuua 2 — PiseHb BI'd y xsopux Ha IXC
3 CynyTHiMuK paKTOpamm pUsnKy

NPUCTIHKOBUX TPOMBIB.

MoKasaHo, WO iMyHHWIA CTaTyC OpraHis- d’aﬂ%’(c IXC IXC+OM IXCHLUA, | IXC+OM+LA
My, WO BK/IKOYAE CUMHTE3 omera-9 nposa- n=49 n=32 n=35 n=34
nasbHUX JIeMKOTPIEHIB, NpoarperaiiHmx Br®
TPOMOOKCaHIB i ¢aKTop akTMBauji TPOM- |Hp (mr/an) 61+1,08 83,62+2,7* |115,47+1,17*| 142,93+0,32*
6ouMTiB, iHTEHCMBHICTb POPMYBaHHA HeM- ; ;

Tpod)illaMVI MO,CI,VICIJiKOBaHMX (¢i3i0n0riHHO al-AT (mr/an) 111,14+0,67| 133,54+1,13* |139,87+0,87 136+0,1
AeHaTyposaHnx) M-/INHLL Ta aKTWMBHICTL | C3 (mr/an) 118,86+0,24| 126,08+1,26* [ 133,240,18* |  147,5+0,2*
dyHKUiOHaNbHUX daroumTis (MOHOUMTIB i

MaKpOd)ariB) 6arato B YOMY BM3HAYalOTb iH- LM (mr/gn) 30,43+0,51 31,62+0,7 35,67+1,26* 38,43+2,09
AVBIZya/bHI pUCK aTePOCKNEPO3Y. Y TOCTPI | op (wr/pn) 82,43+0,54 | 85,54+1,01 [92,33+0,97*| 95,57+0,72*
¢dasi 3ananbHOI BIANOBIAI KAITUHM iMYyHHOI

CUCTEMW MIFPYIOTb 10 MiCLA MOLWKOAMKEHHs | CPB (Mkr/mn) 63,86+0,16 | 65,15+0,9 70,8+0,6* 73,07+0,7*

B PEeTe/ibHO OpraHi3oBaHili MOCAiLOBHOCTI

Mpumitkn: *p<0,05 y NOPiBHAHHI 3 KOHTPOAEM.
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Tabnauua 3 — PiBHi umMToKiHiB (NKr/mn) y nauienTis IXC
B 3a/1€}KHOCTi Bif, paKTOpPiB pUSUKY

KpOBU aiabeT 2 TUNy, OXUPIHHA Ta apTepi-
aNbHa rinepToHis.
Kopenauia OR pi3HUX mMeToaiB OUiHKK

$aKTop | |xC Ge3 dak- P

M3NKY | 1opis puamky, |XC:f0>K |XC:rL|..£I., IXC+O_>K+LI..C|., YPaXEHHA KOPOHAapHMX apTepiid mix iH-

HoKasH n=49 n=32 n=35 n=34 nekcamm Cl i IC cknana 0,895, mix Cl i IP
-0,839, mix ICTa IP—-0,852.

INF-y 13,43+0,17 | 18,74+0,45* | 47,06+2,09* 65,91+2,33* Hait6inblui KoediLieHTH KopensLi, Lwo

IL-4 1,8+2,13 1,55+0,98 1,43+0,59 1,05+0,33 BKa3ylTb Ha 3a/1e}KHiCTb YpaXXeHHA KOpo-

HapHUX apTepiit Big, piBHA BioXiMiYHMX MO-

IL-6 2,84+1,09 4,03+1,09 | 7,83#2,13* 18,14+2,75* Ka3HWKIB NinigHoro obMmiHy BuABNEHI anaA

IL-8 51,0441,04 | 64,63+1,86* | 92,8241,18% | 14549+0,05¢ | /INHU (r =0,59, p<0,05) 7a xonectepuny (r

e o e o =0,29, p<0,05).
IL-10 1,61+1,94 1,641,25 1,34+43,56 0,71+0,78 Buwi pisHi al-AT i C-Pb y xBopwux 3 nia-

Mpumitku: *p<0,05 y NOPiBHAHHI 3 KOHTPONEM.

aTePOCKIEPOTUYHOI BAALWKK. Y HaWomy AOCAigHKeHHI
HaMbiNbW TicHa KopenAauia iHAEKCIB yparKeHHs Kopo-
HApPHWUX CYAMH | UMTOKIHIB BMABAEeHa anAa IL-8. Y cnHTesi
[AHOTro LMTOKIHY 6epyTb yyacTb Makpodaru i eHgoTteni-
aNbHi KNiTUHWK, B cBOtO Yepry IL-8 nigcunioe aaresito Hen-
Tpodinis 4O eHAOTENi0, MOXKINBO Came AaHUMKU Bnac-
TUBOCTAMM 0B6YMOBNEHA MOFO KOPeNALiiHa 3aNeXHiCTb
Bif, yparkeHHA apTepiii cepua. HaasHi nitepaTypHi AaHi
cBigyaTb Npo iHribytounin Bnane INF-y Ha BUpOBAEHHSA

Tabnuusa 4 — PigHi BI'® y xsopux 3 IXC

npu HassBHOCTi cynyTHboOi Al

BULLEHUM XONIECTEPUHOM i Bifibll HU3bKI
pisHi C3, OP, INF-y i IL-8 BuABneHi npu Bu-
BYEHHI 3anaNbHMX MOKa3HMKiB y XxBopux Ha IXC y rpynax
3 HOPMaJIbHMM PiBHEM XO/1IeCTEPUHY KPOBI Ta 3 rinepxo-
nectepuHeMmieto. 3anasibHi MOKAa3HUKM CUIbHO 3asexa-
nn Big pisHA JIMHLL. 3ictaBneHHA pisHiB BI® 3 JIMHLL,
BUABMNO A0CTOBIpHO BUW,i piBHi Hp, C3, LM, OP, CPb,
INF-y, IL-6, IL-8 y xBopwx 3 JINMHLL, Buwe 3,0 monb/n.
BuABneHa 3anexHicTb BUPAXKEHOCTi 3anafibHUX Mo-
Ka3HMKIB Bif, YMCNa ypaxKeHNX apTepilt Ta HecTabinbHOC-
Ti aTepPOCKNEPOTUYHMX BAALWOK. HalbinbLui
NOKasHUKKM BI'P i npo3ananbHUX LMTOKIHIB
BM3Ha4YaMnCA y XBOpux Ha IXC 3 ypaxKeHHam

- - CLAT 3 un cPE 3 i binblue KOPOHAPHMX apTepii Ta y XBO-
y pUX, WO MatoTb 03HAKM Ha KopoHaporpadii

rpyna (mr/an) | (mr/an) | (mi/an) | (mr/an) | (me/an) |(mkr/mn) HeCTaBiNbHOCTI BSALLIOK.
Be3 AT, Mpwn aHanisi 3anasbHUX MOKA3HMKIB Yy
n=150 87,1+0,8 | 91,9+0,6 | 119,1+0,5 | 27,1+1,7 | 83,8+0,6|57,8+0,1 XBOPUX 3 PISHUMM byHKLOHANbHUMM KNa-
3AT camm IXC, 3pocTaHHA nokasHuKa 3i 36i1b-
n=8é5 107,4+0,3*|131,7+0,3*|128,4+0,1* |33,9+2,1*| 84,3+0,3 |67,9+0,5* LWEHHAM YHKLOHANbHOTO KAacy Bia3Ha-

Npumitku: *p<0,05 y NOPiBHAHHI 3 KOHTPONEM.

KoslareHy rnafKkom’ a30BUMM KAITUHAMM, WO NOCTYNOBO
nopyuwye ctabinbHicTb ¢ibpo3HOT 6asAWKK. [HTepdepoH
BM/IMBAE Ha MaKpodarun, NOCUIOYN EKCNPECID HUMMU
monekyn MHC knacy |l, npogyKuito UMTOKiHIB. [Mpun
LbOMY aKTMBOBaHi Makpodarn BUKAMKALOTb YUCAEHHI
NMOLKOAMKEHHS MPUAEINUX TKAHWH, 0COB/IMBO CyauH.
3HaueHHA NpoTU3ananbHUX LUMUTOKIHIB (IL-4, IL-10) manu
3BOPOTHY 3a/IeXKHicTb. MpMHaANMHI NpW 3pOCTaHHiI Kifb-
KOCTi CTEHO30BaHHMX KOPOHAPHUX apTepii y MauieHTiB
3HayeHHA akTuBHOCTI IL-4 i IL-10 3meHwWwyBanuca, ogHakK
BiAAMiHHOCTi He BynM CTaTUCTUYHO AOCTOBIPHUMMU.

OCHOBHMI NATOreHEeTUYHUI BNAUB OXKMPiHHA i LI,
2 TUNY Ha PO3BUTOK aTepOCK/aepo3y MOB’A3YHTb 3 Mo-
PYLIEHHAMM NinigHOro 06MiHy, NopyLIeHHAMM bYHKLT
€HA0TeNito Ta OKUCHOI iIHAaKTUBAUL,T OKcKAay as3oTy.

BucHoBKM.

ETionorivHMMmn QakTopamu, sKi iHiUiOOTb aTepo-
CKNepo3 Ta GOPMyBaHHA YpaXKeHHA KOPOHapPHUX CYAuH
Yy HaWwoMy AOCANIOXKEHHI BUABMAUCDE gucainigemia, uy-

Tabnuysa 5 — PiBHi uuTokKiHis (nkr/mn)
y xBopux Ha IXC i3 cynyTHbOtO AT

Mpumitku: *p<0,05 y NOpiBHAHHI 3 KOHTPONEM.

yeHe ana Hp, C3, OP, CPG, IL-8, INF-y.

B3aEMO3B’A30K  CTYMeHA  yparKeHHsA
KOPOHapPHUX apTepin 3 HaaBHicTiO cynyTHix OX i L4 2
TUMY BUABUB Yy XBOPUX 3 MOPYLIEHHAMW BYF1€BOAHOTO
i }KMpOoBOro 06MiHiIB NepeBarKHO MHOXUHHE YpaXKeHHSN
KOPOHApPHWX apTepii.

BupaxkeHuin BnanB Ha piBeHb BI® i nposananbHi
LMTOKIHWM HaZaBaB CynyTHilM LyKpoBuit giabet 2 Tuny Ta
MaKCUMaJbHI 3HaYeHHA BI® cnocTepirannca y xsopux
Ha IXC 3 HaABHICTIO A,BOX PAKTOPIB PU3UKY — OXKMUPIHHA
Ta LUyKpoBoOro giabety 2 Tuny.

OTpuMaHi AaHi NigTBEPAMKYIOTb B3aEMO3B A30K MiXK
NOPYLEHHSAMM BYrNeBOAHOTO 0bMiHy i BI®. OXupiHHA
Ta LMTOKIHW, CMHTE30BaHi B CaNbHUKY afMNounTamM, i
LA 2 Tuny (4epes iHCyNiHOPE3UCTEHTHICTb) 34aTHI Nocu-
NtoBaTU NpoayKuito BI'P neviHKkoto.

Y xBopux Ha IXC i3 cynyTHboto Al npu BUBYEHHI
piBHA 3aManbHUX NMOKA3HMKIB BiA3HaYeHi 6inbll BUCOKI
3HAYeHHA 3anasbHMUX NOKa3HMKiB. Cama HaABHICTb Cy-
NyTHbOI apTepiaNbHOI rinepToHii Nnpu3BoamMaa 40 NiaBu-
WweHHA piBHA IL-8 i 3HMKeHHA INF-y

Y xBopux 3 Al BUABNEHO B3aEMO3B’A30K LIUTOKIHIB
3 o6’emoM BiCLLepasibHOI KMPOBOI TKAHWHW, 3a/ex-
HICTb BMPAXKEHOCTi 3anajbHUX MOKAa3HWKIB Big, PiBHA

pE—— C-nenTtuay, rOKO3M, iHCyAiHy Ta iHaeKcy Caro, Wo Bigo-
INF-y IL-4 IL-6 IL-8 IL-10 6parkae iHCYNiHOPE3UCTEHTHICTb.
rpynu OTpuMaHi gaHi NiaTBEPAKYIOTD, LLLO OCHOBHMI NaTo-
Eizs AT, 54,2+1,97% | 1,8+1,2 | 10,6+1,9| 61,740.1 | 4,0+1,9 reHeTUYHUI BNAnB E))KVIpIHUHFI i U4 2 tuny Ha PO3BMTOK
n=150 aTepocK/eposy nos’a3aHuii 3 NOPyLIEHHAMM NiMNigHOro
0bMiHY, nopylweHHAMKN YHKLUIT eHAoTenito Ta OKUCHOI
Al 33,943,5 |1,4+2,3| 6,7+5,3 [89,5+1,6*[1,082,3| | Y, nopy byrkuii enp
n=86 iHaKTMBAaLii oKcmay as3oTy.
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MepcneKTUBM NOJANbLUMX AOCNIAXKEHD.

MpocneKkTUBHI AOCNIAKEHHA MOKasanu, wo 6inbw
BMCOKi piBHi 6inKka B cMpoBaTLi rocTpoi ¢asun, Yacto B
MeXKax pedpepeHTHOro AianasoHy, Nos’A3aHi 3 niasuLe-
HUM pU3MKOM iHbapKTy Miokapaa (IM), iHcynbTy abo 3a-
XBOPIOBaHHA NepndepuyHmX CyanH i NPOrHO3YHTb PU3MK
iHpapKTy Ta cmepTi cepen, NAUIEHTIB i3 BUCOKMM pU3M-

KOM. Lli cnocTepeskeHHA MatoTb BaXK/AMBE 3HAYEHHA A5
OLLiIHKM MaLi€eHTIB Ta NiKyBaHHA. Ma€ CeHC NPOAOBXKUTU
JaHe J0CAioKEeHHA 3 MeTO NOMMBAEHHA 3HaHb WOA0
naTo¢isionorii 3anasbHUX LWAAXIB, 0COBANBO Ha LWASAX 3a-
naneHHA NLRP3 Ta lioro perynboBaHuii 3ananbHU LUTO-
KiH iHTep/ieinKiH-1[, Lo MoKe NpeacTaBAATN HOBUI LWASAX
ANA NiKyBaHHA aTePOCKNEPOTUYHMNX 3aXBOPIOBAHD.
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POJ1b 3AMAJIbHUX MPOLLECIB NPU ILLEMIYHIA XBOPOBI CEPLIAl 3 YPAXYBAHHAM CYMYTHIX GAKTOPIB PU-
3UKY

lfosopyxa O. 10., Typuubka T. I, Jlanko K. 1O.

Pe3stome. CepueBo-cyamHHI 3axBoptoBaHHA (CC3), He3BarkatoumM Ha CydacHi TEXHO/OTIT AiarHOCTMKM Ta NiKyBaHHS,
NPOoAOBXKYOTb NiANPYBATM 33 MOWMPEHICTIO, iHBaNiAN3aLLIEI Ta CMEPTHICTIO HaceieHHA. YacTo eTionoriyHi pakTopw,
AKi 3anyCcKaloTb EAMHI MEXaHiI3MM NaToreHesy, Aat0Tb 3MOTY PO3MAAaTV aTePOCKNEPO3 He AK HO30/10TYHY popmy
3aXBOPIOBAHHSA, A AK CUHAPOM. 3 UMX NO3ULM | NPONOHYETLCA PO3MAHYTU B3aEMUHU CUHAPOMY aTEPOCK/IEPO3y Ta
CUHAPOMY 3ananeHHsA. Memoro pob6omu 6yno BU3HAUYEHHs NaTOreHeTUYHOT poni GpaKkTopiB PMU3UKY CepLEBO-CYANH-
HWX 3aXBOPIOBAHb Y PO3BMTKY 3ananeHHs, GopmMyBaHHi ypaXKeHHs KOPOHAPHMX CYAMH i nepebiry cepL.eBo-CcyauHHOT
natonorii. 06’ekm i Memodu OocnidiceHHA. Y focnigxKeHHs 6yam BkAtoveHi 424 nauieHTa JHiNnponeTpoBcbKoro ob-
JIACHOTO K/iHIYHOro UeHTpy Kapaionorii Ta Kapaioxipyprii (M. [Hinpo) i3 cepueBo-CyANHHUMM 3aXBOPIOBAHHAMM,
AKMM NPOBOAMAM 3arasibHe KANiHiuHe obcTexeHHA (6ioXiMiuHi MOKA3HWKKM KPOBi, BU3HAUYEHHS iHCYNiIHOPE3UCTEHT-
HOCTi, po3paxoByBanu iHaeKc Caro, iHaekci HOMA, 3aranbHUIA aHani3 KpoBi Ta cedi; KoHTposb AT, YCC, npoBoguan
aHTPOMOMETPUYHI AOCNiAKeHHA). BU3HaueHHsA roctpodaszosux 6inkis (oposomykoina, Lepynonnasmivy, anbda-1-
QHTUTPINCUHY, C-peakTMBHOro 6inKa, ranTornobiHy i C3 KOMNOHEHTa KOMMNAEMEHTY) NPOBOAMIACE METOLOM pPagi-
anbHoi imyHoauMdysii no MaHuiHi. Pesynemamu. Y xBopux Ha IXC aTepocKiepoTUYHe ypaxKeHHA KOPOHAPHUX CyaMH
Halibinbw B3aemonos’asaHe 3 nigsuweHHam JINHL (iHaekc kopenauii JIMHLL i3 CI=0,59). NigsuweHHa JMHLL, y
XBOpUX Ha IXC cynpoBOAKYETbCSA AOCTOBIPHUM NigBULLEHHAM rocTpodasosmx binkis Hp, C3, 3P, UM, CPB i npo3a-
nanbHUX UUTOKIHIB INF-y, IL-6, IL-8, o cBigYMTL NPO B3aEMHO 06yMOBAEHMIA BNIMB NOPYLUEHb NiNiAHOTO 0bmiHy
Ta 3anafieHHA Ha PO3BUTOK aTepocKkneposy. lNnepxonectepmHemia y xsopux CC3 cynpoBogKyBanacb NigBULLEHHAM
CPB, 01-AT i 3HM»KeHHsAM 3P, C3 KoMMnoHeHTa KoMmnieMeHTy. TakoxK 6yn0 BigMiYEHO MPO MHOMUHHE YPaXKEHHS KO-
POHAPHWX CYAMH B rpyni XBOpMX i3 cynyTHim L[, 2 TUNy Ta 0XXMUpPiHHAM. HecTabifibHiCTb aTepOCKNepOTUUYHNUX BAALLIOK
yacTiwe BuaABaanaca y xsopux Ha U/ 2 tmuny. PisHi BI'® i npo3ananbHMx UMTOKIHIB y XBopuX Ha IXC niasuyBanmcb
npu cynyTHix OX i LLJ, 2 Tuny, 3 4OCTOBIPHO MaKCUManbHUMM 3HavyeHHAaMmMU Hp, C3, OP, CPB, INF-y, IL-6, IL-8 npu Ha-
ABHOCTi ABOX $aKTOpiB pM3MKY. B3aemo3B’s30K NlinigHOro 06MiHy, ByrneBogHoro obmiHy Ta 3anasieHHA NiaATBEPAXKY-
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BaBCA KOpenaLUiMHMMM 3B"A3KaMu: iHAEKC aTeporeHHOCTi Kopentosas 3 CPB i IL-8; JINMHLL, — c IL-4, IL-8. B3aemo3B’sA30K
OX i3 3amaneHHAM niaTBEPAKYBANNUCDE KOpenALien cepeaHboi cnam IMT — IL-4, BiACOTKOM BicLepaibHOT XMPOBOT
TKaHUMHU — dibpuHoreH. Ha B3aeEmM03B’A30K 3anafieHHA 3 NOPYLEHHAMM BYrNeBoAHOro 0bMiHy BKasyBaau BUCOKI
iHOEKCK Kopenau,ii piBHA CTUMY/IbOBaHOI rtoko3u 3 TNF-a, IL-4, iHcyniHy HaTwe — 3 CPB, iHaekc Caro — ¢pibpuHoreH,
CPB, TNF- a, IL-6. BucHO8KuU. AHani3 B3aEM03B’s13Ky 3anaseHHA 3 paKTopaMmn PUSUKY CEPLLEBO-CYAMHHMX 3aXBOPIO-
BaHb BMABMB NMOCUIEHHA BUPAXKEHOCTI CYOKAIHIYHOrO 3ananeHHsa Ha TAi CynyTHiX Aucainigemii, Lykposoro aiabety 2
TUMNY, OXKMPIHHA Ta apTepiasbHOI FiNepToHil, Wo NPM3BOAUTb A0 HaraTocyANMHHOT NOPA3KM KOPOHAPHUX apTepii, He-
cTabinbHOCTI aTePOCKAEPOTUYHMX BAALIOK, 0ByMOBIOE TAXKKICTL Nepebiry iwemiyHoi xBopobu cepua Ta PO3BUTOK
iHbapKTy MioKapaa 3 MOoro yCKNafHEeHHAMM.
KntouoBi cnosa: iwwemivyHa xsopoba cepus, GakTopu pU3nKy, cybKNiHIYHE 3ananeHHs, aTepocKaepos.

THE ROLE OF INFLAMMATORY PROCESSES IN ISCHEMIC HEART DISEASE TAKING INTO ACCOUNT RELATED RISK
FACTORS

Govoruha O. Yu., Turitska T. G., Lapko K. Yu.

Abstract. Cardiovascular diseases (CVD), despite modern diagnostic and treatment technologies, continue to
lead the population in terms of prevalence, disability and mortality. Often, the etiological factors that trigger the
single mechanisms of pathogenesis make it possible to consider atherosclerosis not as a nosological form of the
disease, but as a syndrome. From these positions, it is proposed to consider the relationship between the athero-
sclerosis syndrome and the inflammatory syndrome. The aim of the work was to study the pathogenetic role of risk
factors for cardiovascular diseases in the development of inflammation, the formation of lesions of coronary vessels
and the course of cardiovascular pathology. Material and methods. The study included 424 patients of the Dniprop-
etrovsk Regional Clinical Center of Cardiology and Cardiosurgery (Dnipro) with cardiovascular diseases who under-
went a general clinical examination (biochemical blood parameters, determination of insulin resistance, calculated
the Caro index, HOMA indices, general analysis blood and urine; blood pressure, heart rate control, anthropometric
studies were performed). Determination of acute phase proteins (orozomucoid, ceruloplasmin, alpha-1-antitrypsin,
C-reactive protein, haptoglobin and C3 component of complement) was carried out by the method of radial im-
munodiffusion according to Manchin. The results. In patients with CHD, atherosclerotic lesions of coronary vessels
are most interrelated with an increase in LDL (correlation index of LDL with CI=0.59). An increase in LDL in patients
with coronary heart disease is accompanied by a significant increase in acute-phase proteins Hr, C3, ZR, CP, CRP and
pro-inflammatory cytokines INF-y, IL-6, IL-8, which indicates a mutually determined influence of lipid metabolism
disorders and inflammation on the development of atherosclerosis. Hypercholesterolemia in patients with CVD was
accompanied by an increase in CRP, al-AT and a decrease in RR, C3 component of complement. Multiple lesions of
the coronary vessels were also noted in the group of patients with concomitant type 2 diabetes and obesity. Insta-
bility of atherosclerotic plaques was more often found in patients with type 2 diabetes. The levels of BGF and pro-
inflammatory cytokines in patients with coronary heart disease increased with concomitant hypertension and type
2 diabetes, with significantly maximum values of Hp, C3, RR, CRP, INF-y, IL-6, and IL-8 in the presence of two risk fac-
tors. The relationship between lipid metabolism, carbohydrate metabolism and inflammation was confirmed by cor-
relations: the atherogenicity index was correlated with CRP and IL-8; LDL — with IL-4, IL-8. The relationship between
obesity and inflammation was confirmed by the correlation between the average BMI and IL-4, and the percentage
of visceral adipose tissue and fibrinogen. The relationship between inflammation and carbohydrate metabolism
disorders was indicated by high correlation indices of the level of stimulated glucose with TNF-a, IL-4, fasting insulin
with CRP, the Capo index with fibrinogen, CRP, TNF-a, IL-6. Conclusions. Analysis of the relationship between inflam-
mation and risk factors for cardiovascular diseases revealed an increase in the severity of subclinical inflammation
against the background of concomitant dyslipidemia, type 2 diabetes, obesity, and arterial hypertension, which
leads to multivessel damage of the coronary arteries, instability of atherosclerotic plaques, and determines the
severity of the course of coronary heart disease and development of myocardial infarction with its complications.

Key words: ischemic heart disease, risk factors, subclinical inflammation, atherosclerosis.
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