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Acute myocardial infarction (AMI) is the
most threatening form of coronary heart di-
sease (CHD) today [1-4]. According to statis-
tics, every year in the world more than 15 mil-
lion new cases of AMI are recorded, and its
long-term consequences are determined in
months and years. Thus, according to the
American Heart Association, over six years af-
ter the AMI, 18 % of men and 35 % of women
undergo repeated myocardial infarction, 22 %
of men and 46 % of women become disabled due
to the development of severe heart failure (HF),
and in 30-40 % of patients left ventricular
(LV) dysfunction occures [1-3].

Despite the fact that mortality from AMI
has been gradually declining over the past
decades in countries of Western and Eastern
Europe, including Ukraine, this condition
still leads to approximately one third of all
deaths among people over the age of 35 [4, 5].
According to WHO forecasts, by the year 2030,
mortality from heart disease and stroke will
be about 23.6 million people [6]. Thus in 2008,
17.3 million people died from the cardiovascu-
lar diseases (CVD), accounting for 30 % of all
global deaths. Among them, it is estimated that

7.3 million cases occurred as a result of CHD,
and 6.2 million — from a stroke [7].

The Framingham study, which began in
1949 and lasted for 25 years, allowing obser-
vation for generations in a particular region,
was the first prospective epidemiological study
in which data were obtained to assess the im-
pact of risk factors on the development of car-
diovascular events. This study gave an idea of
prevalence, morbidity, prognosis, influencing
factors, and determinants of CVD. The concept
of risk factors, which is fundamental and wide-
ly used to prevent CVD, has been developed on
Framingham research data. This led to cove-
rage of such events as the effects of tobacco use,
unhealthy diet, hypodynamia, obesity, elevated
blood cholesterol levels, high blood pressure,
and the presence of concomitant diabetes with
CVD. The above-mentioned risk factors are the
main objective of global and national preven-
tion measures aimed decreasing consequences
of CVD and other non-communicable diseases
[6]. However, the authors of the Framingham
scale of risk repeatedly warned that extrapo-
lating the results of their research into other
groups of the population without taking into
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account the specifics of the region, socio-poli-
tical conditions, geographical and climatic fea-
tures should be with great caution [5].

Rapid globalization, urbanization, aging and
the spread of chronic diseases are new chal-
lenges for the modern health system, AMI can
be prevented, but physical inactivity, abuse of
nicotine and loss of traditional dietary the ha-
bits of new industrial crops lead to an increase
in their prevalence in most countries. In addi-
tion, social inequality increases cardiovascular
mortality and has a negative impact on life-
style, such as decreased physical activity and
increased obesity in society.

Since the end of the twentieth century, obe-
sity has been recognized not only as a cosmetic
but also as a medical and social problem. It is
important to note that, before this overweight
was perceived by many societies as a sign of
well-being or a symbol of high social status.
Health workers and the public did not declare
obesity as an independent disease and contri-
buted to its inadequate identification, which led
to the lack of effective public policies health to
combat this pathology.

In 2015, according to the Organization
for Economic Cooperation and Development
(OECD), 19.5 % of the adult population suf-
fered from obesity. This figure ranges from
less than 6 % in Korea and Japan to 30 % or
more in Hungary, New Zealand, Mexico, and
the United States of America. More than one
in four adults suffers from obesity in Australia,
Canada, Chile, South Africa and the United
Kingdom. During the last decade, the preva-
lence of overweight and obesity has increased
in Canada, France, Mexico, Switzerland and
the United States, while in England, Italy,
Korea and Spain it has stabilized [8]. In 2010,
in the United States, about 68 % of the adult
population was overweight and obese [9]. In
Canada, 46 % of the adult population suffers
from obesity, and in Mexico, every seventh
country [10].

Concern is also caused by the situation in
European countries. According to the World
Health Organization report (WHO), present-
ed on 17 May 2017 in Portugal during the
European Congress on Obesity, 29.5 % and
26.8 % of the population of Andorra and the
Czech Republic respectively suffer from obesity.

In Ukraine, as of 2017, 22.1 % of the popula-
tion suffers from obesity, that is, almost every
fifth citizen of the country. However, there are
no obvious signs of epidemic reduction in any
country.

Modern society provokes unintentional obe-
sity among its citizens, contributing to the con-
sumption of high-calorie foods with high levels
of fats, and at the same time, thanks to techni-
cal progress, stimulating a sedentary lifestyle.
These social and man-made factors contri-
bute to the increased prevalence of obesity in
recent decades. WHO came to the conclusion
that the main cause of the global epidemic in
the world was the shortage of spontaneous and
labor physical activity of the population com-
bined with excessive consumption of fatty high
calorie food. The urgency of combating obesity
is not only due to its high prevalence, but also
to the negative impact on the quality of life of
patients and, in particular, the high risk of de-
veloping various diseases that lead to early dis-
ability and a significant reduction in the life
expectancy of people who are obese. It has been
established that the rate of development of arte-
rial hypertension (AH) in obesity is 75 %, dia-
betes mellitus type 2 — 57 %, coronary heart
disease (CHD) — 20 %, diseases of the biliary
tract — 30 %, osteoarthrosis — 14 %, malig-
nant tumors of the mammary gland, uterus
and intestine — 11 %. It is estimated that the
total economic loss associated with obesity ex-
ceeds those from oncological diseases [9, 10].

A retrospective analysis of the Framin-
gham study showed that obesity is an indepen-
dent risk factor for cardiovascular complica-
tions, especially in women. The multiple logistic
analyses showed that the relative weight of the
body (actual weight/ ideal weight) at the begin-
ning of the study played a prognostic role in the
development of CHD (angina, unstable angina,
AMI, sudden death), heart mortality, heart fail-
ure in men. The effect of obesity on the predic-
tion did not depend on age, the level of systolic
blood pressure, cholesterol, smoking cigarettes
per day, the degree of glomerular filtration rate
and the presence of glucose tole-rance disor-
ders. In women, the relative weight of the body
had a statistically significant relationship
with the development of myocardial infarction,
cerebral stroke, heart failure, and also with
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the level of cardiovascular mortality. Obesity
has a long-term prognostic value for CVD, es-
pecially in patients not older than 50 years.
A further increase in body weight with age in-
creases the risk of AMI in both men and wom-
en, regardless of the initial body weight or the
presence of other risk factors associated with
weight gain [11].

In 2004, the results of the large interna-
tional intercontinental epidemiological study
INTERHEART were highlighted at the Con-
gress of the European Society of Cardiologists.
This study examined a multicentric cohort of
15,152 patients with AMI from 52 countries
worldwide for 10 years.

INTERHEART study has identified nine
risk factors, six of which increase the likeli-
hood of the disease, while others reduce it.
Thus, the presence of concomitant obesity sig-
nificantly increased the risk of AMI developing
1.62 times, regardless of age, sex, or region of
residence of the patient [12].

The adipose tissue is not only a «storage
chamber» of fat, but also an active endocrine
and paracrine organ [13]. Different types of the
adipose tissue have structural and functional
features. Adipocytes of white adipose tissue
contain one large fatty bubble, which occupies
almost the entire area of the cell, with a nucle-
us on the periphery. The main tasks of white
fatty tissue are the storage of energy in the
form of triglycerides and the regulation of ener-
gy balance, as well as thermal insulation, the
creation of mechanical protection around the
bodies in the form of a fatty layer, endocrine
function. There are several small fat droplets
and numerous mitochondria that contain iron
(in cytochromes) and color the adipose tissue
into brown color.

The adipose tissue is distinguished by ana-
tomical location, biochemical and metabolic
effects. Brown fat in the subcutaneous fat is
distributed uniformly mainly in the peripher-
al zone (in the area of the buttocks and hips).
White fatty tissue of visceral localization is
characterized by an uneven distribution with
excessive accumulation of fat in the area of the
upper half of the trunk and on the abdomen
(intra-abdominal visceral fat — in the omen-
tum, retroperitoneal region), as well as in the
internal organs, including the heart, kidneys

and liver (extra-abdominal deposition of viscer-
al fat) [14].

Visceral fat, as a hormonal active substance,
carries out a complex role in the body: secretes
estrogens (adipocytes promotes the synthe-
sis of estrogens from adrenal androgens), an-
giotensinogen, prostaglandins, tumor necrosis
factor-a (TNF-a), interleukin-6 (IL-6), leptin,
resistin, adiponectin, insulin-like growth fac-
tor-1 (IGF-1), inhibitor of plasminogen activa-
tor-1, fibrinogen. They have a different adverse
effect on the cardiovascular system, creating
a pro-inflammatory and prothrombotic state,
as well as causing endothelial damage and vas-
cular hypertrophy [15].

Adipocytes have been studied for many
years, and some processes have received great
insights, many areas of fat tissue physiology
remain unexplored. Our understanding of how
cell events in adipocytes affect the local envi-
ronment through paracrine interactions and
how systemic effects are achieved through en-
docrine interactions are rudimentary. Although
lipid storage and release are the main func-
tions of adipocytes, they also use specific lipid
molecules for intracellular signaling and use
a multitude of protein factors to communicate
with practically every body system. Scientists
have shown that an excess of the fatty tissue
leads to the development of insulin resistance
(IR). Less known, but equally important is
that the loss of selective fatty layers is also as-
sociated with severe forms of IR [16]. This is
partly due to the lack of the storage for lipids
under normal conditions. This condition leads
to a dysregulation of triglycerides and free
fatty acids, as well as specific proteins derived
from adipocytes, a group of proteins, which
are called adipokines. As the main regulator
of systemic storage of lipids, and through the
secretion of a number of these adipokines, fatty
tissue affects many processes, including energy
metabolism, inflammation and pathophysiologi-
cal changes such as cancer and infectious di-
seases. Thus, the views of scientists on the ho-
rizons have changed significantly over the past
20 years. Initially, fatty tissue was considered
an inert storage unit for triglycerides, and the
work of the Spiegelman and Flier laboratories
[17] in the mid-1980s showed for the first time
that adipocytes are a rich source of specific se-
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cretory protein called adipine or complement
factor D. In 1994, Jeffrey’s group Friedman
[18] identified leptin as a specific secretory fac-
tor of the fatty tissue, mediating the hormonal
axis between the fatty tissue and the brain.

At the same time, scientists described the
protein, which was originally called Acrp30,
which later became known as adiponectin [19].
Since then, the exclusive club of secretory pro-
teins has been added to additional proteins,
including adipokines such as resistin and vis-
fatin and retinol-binding protein-4. Enzymes,
such as lipoprotein lipase, are also abundantly
produced and isolated from adipocytes. Finally,
many proinflammatory cytokines and acute
phase markers come from adipocytes. These
include glycoprotein-al, serum amyloid A, ho-
molog-pentaxin-3, C-reactive protein, lipocalin
24p3, and a multitude of cytokines [11].

Abdominal obesity is seen in the focus of
an atherogenic heterogeneity as it contributes
to the accumulation of atherogenic risk factors
associated with IR. Abdominal obesity, repre-
sented by the waist circumference and waist-
hip ratio, was shown to be a strong predictor of
CHD, regardless of the overall degree of obe-
sity, although body mass index (BMI) also af-
fects the risk of CHD [20].

In several regression analyzes, the tradi-
tional markers of cardiovascular risk (BMI,
low density lipoprotein cholesterol (LDL), and
family history of diabetes mellitus type 2)
were long-term factors for the accumulation of
visceral and subcutaneous fat from young to
middle-aged men [21] However, the excessive
amount of visceral fat was more pathogenic
than subcutaneous one, as it is closely related
to cardiometabolic abnomalities and increased
supply of free fatty acids to the liver through
the portal venous drainage [22]. In this sense,
the accumulation of visceral fatty tssue is as-
sociated with an increase in the frequency of
cases of type 2 diabetes, atherogenic dyslipi-
daemia and hypertension [23, 24]. It is impor-
tant to note that in several clinical studies the
incidence of visceral abdominal fat correlates
with heart failure. The multi-ethnic study of
atherosclerosis (MESA) shows a close relation-
ship between visceral fat with increased con-
centricity and left ventricular hypertrophy [25].
The studies of Health ABC and Cardiovascular

Health [26] have demonstrated a positive rela-
tionship between visceral fat and HF, regard-
less of BMI, waist volume and waist to hip ra-
tio as anthropometric values for predicting the
accumulation of visceral fat.

In the study, Dudina A. et al. [27] com-
pleted and published in 2011, the SCORE (Sy-
stematic Coronary Risk Assessment) scale was
used to determine the correlation between BMI
and traditional CVD risk factors such as age,
smoking, total cholesterol, and systolic blood
pressure. According to the results of the analy-
sis obtained from 12 European cohort studies,
it was concluded that the increase in BMI for
every five units correlates with an increase in
cardiovascular mortality by 34 % for men and
by 29 % for women.

At the same time in 2007 Hassani et al.
[28] published their findings, which indicate
that in patients with overweight and CHD
who have undergone endovascular treatment
of coronary arteries, the percentage of resteno-
ses and mortality from cardiovascular causes
is significantly lower than in patients with nor-
mal body mass. In 2009, George D. Lundberg
et al. [29] confirmed that in patients with HF,
the presence of obesity does not worsen the
cardiovascular outlook: excess body weight
correlates with a decrease in overall mortali-
ty by 25 %, and in case of obesity of 1 degree
the risk of death is reduced by 12 %. Thus, the
term «paradox of obesity», proposed in 2003
by the American nephrologist Kalantar-Zadeh
[30] was fixed. The results of the largest in-
ternational study of MONICA — Multinational
Monitoring of Trends and Determinants in
Cardiovascular Disease (a total number of par-
ticipants of 10 million people aged 25—64 years),
aimed to determine the extent to which car-
diovascular morbidity depends on known risk
factors, as well as daily habits, lifestyle and
socio-economic factors, has shown that the clas-
sic causes of the onset and progression of athe-
rosclerosis are confirmed only in 15 % of cases
in women and 40 % in men. Also, in a systema-
tic review of 40 studies involving 250 000 pa-
tients, was shown how obesity affects general
and coronary mortality in patients with CHD
[31]. Over a 3.8-year follow-up, overweight and
obese individuals were shown to have a lower
risk of both general and cardiovascular mortali-
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ty than those with normal and reduced weight.
However, patients with BMI greater than
35 kg/m? were more likely to die from cardiac
causes without increasing overall mortality.

The study APPROACH (Alberta Provincial
Project for Outcome Assessment in Coronary
Heart Disease) studied the effect of BMI on
overall mortality, depending on the type of
treatment for confirmed CHD [32]. More than
30,000 patients were observed for 46 months.
They were divided into groups by the level of
BMI and the type of treatment of CHD: drug
therapy, stenting of coronary arteries and aor-
ta-coronary artery bypass grafting. In a group
of patients who received drug therapy with ex-
cess body weight or obesity that does not exceed
the 1-2 degree, BMI correlated with lower mor-
tality compared with normal weight. However,
patients with overweight and moderate obesity
were more often subjected to revasculariza-
tion interventions, despite being less prone to
prognostic adverse lesions of the left coronary
artery. The last observations were attributed
to the fact that these patients more often had
hypercholesterolemia, hypertension, impaired
glucose tolerance or diabetes.

Analyzing the study involving 26,000 pa-
tients who had endovascular CHD treatment,
the findings of previous researches were con-
firmed. BMI in the range of 25—40 kg/m? car-
diovascular prognosis is less favorable. In this
study, completed in 2010 [33], survival in the
group of patients with BMI 25-40 kg/m? was
higher compared with both the extreme indica-
tors of BMI and normal weight.

In 2012, Swedish researchers published
a large study of 38,000 patients with acute
coronary syndrome [34]. Individuals with he-
modynamically significant stenoses, according
to the results of coronary angiography, were

divided by the degree of BMI into 9 groups.
During the 3-year observation period, the high-
est mortality rate for all causes was recorded
in patients with weight deficiency, then with
normal weight, and the lowest mortality rate
in overweight patients. The same results were
observed in the group of almost 29 000 people
who had coronary artery stenting. Mortality
was significantly lowered from the weight-loss
group (12.4 %) to overweight and obese BMI
35 kg/m? (3.9 %). Mortality began to increase
when BMI rises over 35 kg/m?2. The research-
ers explained the obtained results by the action
of some unidentified factors in patients with
overweight, or the presence of cardioprotective
effects of adipose tissue.

According to new information, American
researchers in a study published on the website
of The JAMA Cardiology in February 2018,
deny the existence of the so-called «paradox of
obesity» [35]. To this end, scientists have col-
lected data from 190 000 people out of ten stu-
dies from 1964 to 2015. In comparison, it was
concluded that in men with overweight (BMI
from 25 to 29.9 kg/m?), the probability of CVD
is more by 21 %, and for women — by 32 %.
Among people with obesity (BMI ranging from
30 to 39.9 kg/m?), this risk increases to 67 %
for men and 85 % for women. But the authors
of the study note that the body mass index does
not directly affect the life expectancy, but only
the risks of dangerous diseases.

Thus today the study of the effect of obesity
on the course of cardiovascular diseases, both
acute and chronic forms of CHD, AH, chronic
HF, is still an actual and debatable problem of
modern medicine of internal diseases. Further
researches are needed to study the relationship
between adipose tissue and the cardiovascular
system abnormalities.
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The review is about study of the interlinks of obesity and cardiovascular disease occurrence. It is shown
the effect of adipose tissue on the prognosis of cardiovascular diseases, both acute and chronic forms of chronic
heart disease, chronic heart failure. Problem of «paradox of obesity» is still an actual and debatable problem of
modern medicine of internal diseases. Further researches are needed to study the relationship between adipose
tissue and the cardiovascular system abnormalities.
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XBOPOBW TA CEPUEBO-CYAMUHHI SAXBOPIOBAHHA:
YN € 3B’'A30K?
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OrJisag IpuCBAYeHNY BUBYEHHIO B3a€MO3BA3KIB MK OKMPIHHAM Ta CEPLEBO-CYINHHUMH 3aXBOPIOBAH-
Hamu. [lokaszaHo BIJIUB KHUPOBOI TKAHWHYU HA IIPOTHO3 CEPIEBO-CYIUHHUX 3aXBOPIOBAHb, AK I'OCTPUX, TAK
1 XpOHIYHUX (POpPM XPOHIYHOI XBOPOOU cepIlsd, XPOHIYHOI cepreBol HemgoctarHocTl. [Ipobrema «rapamoxcy
OYKHMPIHHS» BCE e 3aJHUIIAEThCSI aKTYaJbHOO 1 TUCKYCIHHOI ITPOOJIEMOI0 CyJacHOI MeJUIIMHU BHY TPIITHIX
xBop06. HeoOXxiaH1 momaIbIni J0Cc/IisKeHH JJIsd BUBYEHHS 3B I3KY M1 "KHPOBOI0 TKAHWHO Ta AHOMAJIIAMK
CepIIeBO-CYIUHHOI CUCTEMH.

KnoyoBi cimoBa: 0:KUPIHHSI, CEPIEBO-CYIUHHI 3aXBOPIOBAHHS, JKUPOBA TKAHWHA, ITPOTHO3, 1IIIeMivyHa
XBOpoba cepiis

BOJIESHUN N CEPAEYHO-COCYAUCTbLIE SABOJIEBAHUSA:
ECTb JIn CBA3b?

Poiaguna H. I, Kpasuyu II. I., Boposuk K. M., Peiguax II. 1.

XapvKro8CKUl HAUUOHANBHBLT MeOUYUHCK UL YHuBepcumem, 2. Xapovkos, Yikpauna
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00630p TTOCBAIIEH U3YUYEHHUIO B3ANMOCBSI3eH MEKIY OKUPEHUEM U CePJeUHO-COCYAUCTHIMU 3a00IeBaHU -
mu. [lokazaHo BiIusIHME JKUPOBOM TKAHH HA IIPOTHO3 CEPIEYHO-COCYAUCTHIX 3a00IeBaAHUM, KAK OCTPHIX, TAK
U XPOHUYECKUX POPM XPOHHUUECKOU 00JI€3HU cepIia, XPOHUIECKON cepiedHo HegocTaTouHoCcTH. [I[pobsema
«IapamoKca OMKUPEHUA» BCe ellle 0CTAETCI aKTyaJbHOM U TUCKYCCHOHHOM IIP06JIeMOi COBPEMEHHOM MeUILH-
HBI BHYTPEHHUX Oosie3Heil. HeoOxoMmMbI 1ambHENHIIINe UCCIIeT0BAHUS AJIsd U3YUYEHUSI CBSI3U MEIKIY KU POBOM
TKAHbBI0O U aHOMAJIUSAMU CEePJIeYHO-COCYTUCTON CUCTEMHBIL.

Knmouessie ciioBa: oHUpeHUE, CEPAEYHO-COCYAUCTHIE 3a00JIeBAHUS, JKUPOBASI TKAHD, IIPOT'HO3, HIIE-
MuYeckas 00JIe3Hb cepIalla.
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