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Summary

Introduction. Treatment of cardiovascular diseases remains an urgent task of modern medicine due
to their prevalence. Undoubtedly, recent decades have marked significant progress in the treatment of
these diseases, in particular coronary artery disease (CAD). The presence of risk factors significantly
affect the CAD. One of the common risk factors for CFD is obesity, the presence of which significantly
affects the prognosis

Purpose of the study is to assess the state of carbohydrate metabolism in patients with isolated
coronary artery disease and in the presence of comorbid abdominal obesity, as well as to analyze the
peculiarities of the relationship between indicators of carbohydrate metabolism in patients with coronary
artery disease with and without accompanying obesity.

Materials and methods. 135 patients with CAD (a form of CAD — stable angina pectoris I1-11
functional class) were studied. All patients with CAD were divided into 2 groups: 1 — patients with CAD
and accompanying abdominal obesity (n = 100), 2 — patients with CAD without obesity (n = 35).

The results. Significantly higher values of glycemia, insulinemia, and HOMA index were found in
patients with CAD and accompanying obesity compared to patients with isolated CAD. In patients with
CAD and obesity, direct correlations were found between the level of glucose and insulin, index HOMA,
and in patients without obesity the relationships become inverse.

Conclusions. In patients with a combined course of CAD and obesity high levels of the HOMA index
were found, which indicates insulin resistance. Determining indicators of carbohydrate metabolism
(glucose, insulin, index HOMA) is appropriate for timely diagnosis of insulin resistance and prescribing
treatment for comorbid metabolic disorders.
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OCOBJIUBOCTI BYIVIEBOJHOI'O OBMIHY Y XBOPHUX 3 I30JIbOBAHOIO
IINEMIYHOIO XBOPOBOIO CEPISA TA 3A KOMOPBIZJHOCTI OXHPIHHA
ABJJOMIHAJIBHOT'O THUITY

Annomayis

Bcmyn. HasBHICTD (haKTOpIB pHU3HUKY ICTOTHUM YWHOM BIUIMBAIOTh HA TIepedir imeMidHoi XBOpoOoH
cepirst (IXC). OganM i3 po3noBCIomKkeHNX (hakTopiB pu3uKy IXC € 0)KUpiHHS, HASBHICTD SIKOTO iCTOTHO
BIIJIMBA€ HA IPOTHO3.

Mema. OUWiHATH CTaH BYTJIEBOAHOTO OOMIHY y XBOpHX i3 i30mpoBaHOI0 [XC Ta 3a HasBHOCTI
KOMOpPOiTHOTO a0IOMIHAFHOTO OXXKHPIHHS, a TaKOXK MPOAaHA3yBaTH OCOOJHMBOCTI B3aEMHH MiXK
ITOKa3HUKAaMH BYTJICBOAHOTO 00MiHY y XBopuX 13 IXC i3 cymmyTHIM OKHPIHHSM i 6€3 HBOTO.

Mamepianu ma memoou. Jdocmimxeno 135 xBopux Ha IXC (dhopma IXC — crabinsha crenokapmis 1I-11
@K). Bcei xBopi 3 IXC Oymu moaineni Ha 2 rpymu: 1 — ckiam xBopi 3 IXC Ta CymyTHIM OXHpPIHHSIM
abmominanpHoro Tuity (n = 100), 2 — ckiiamm xBopi 3 IXC 6e3 oxupinas (n = 35).

Ompumani pesynvmanmdu. v XBOPUX 13 IXC Ta cynyTHIM OXKHPIHHSIM 3HAHICHO TOCTOBIPHO OUIBLI
BHCOKi 3HAYEHHS TTiKeMil, 1Hch11HeM11 Ta ingekca HOMA HOplBHHHO 3 XBOPHMH 3 i3ompoBaHo0 [XC.
Y xBopux i3 IXC Ta OXKHUDIHHSIM 3HAHICHO NPsMI Kopenaumm 3B’A3KM MDK PIBHEM TJIIOKO3HM Ta
iHcyniHOM, iHIekcoM HOMA, a y xBopux 0e3 0XUpiHHS 3B’ SI3KU Ha6yBa10TL 3BOPOTHBOT'O Xapakrepa.

Bucnosku. Y xBopux i3 noequanum mnepedirom [XC ta oxupiHHS 3HaliJEHO BUCOKi piBHI 1HAEKCY
HOMA, mo cBig4utk Npo IHCYIIHOPE3UCTCHTHICTh. BU3HAYCHHS MOKa3HUKIB BYTJICBOAHOTO OOMiHY
(raroxosw, iHCYIIHY, iHAeKCy Homa) JONUIbHO [UIsi CBOEYACHOI AIarHOCTHKH IHCY/IIHOPE3HCTEHTHOCTI
Ta MPU3HAYCHHS JIKYBaHHS 32 KOMOPOiAHOCTI META00IIYHHUX ITOPYIIEHb.

Knwuoei  cnosa: iwemiuna  xeopoba  cepys,  ONCUDIHHA,  KOMOPOIOHicmMb,  IHCYIIH,
IHCYNIIHOPE3UCTNEHMHICIND.
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Introduction. Treatment of
cardiovascular diseases remains an urgent
task of modern medicine due to their
prevalence. Undoubtedly, recent decades
have marked significant progress in the
treatment of these diseases, in particular
coronary artery disease (CAD). However,
CAD remains the leading cause of mortality
and disability in the world population [1].
The presence of risk factors significantly
affect the course of CAD. One of the
common risk factors for CAD is obesity [2].
Today, obesity is not just a widespread
medical and social problem, but a problem
that has reached pandemic proportions,
because more than a third of the world's
adult population suffers from obesity [3, 4].
Abdominal  adipose  tissue  cells —
adipokines — have the properties of an
endocrine organ and are able to synthesize
proatherogenic factors, proinflammatory
cytokines, which leads to the launch of a
cascade of mechanisms aimed the
development of atherosclerotic damage to
arteries, including coronary ones [2, 5]. On
the other hand, the presence of obesity is a
risk factor for carbohydrate metabolism
disorders [6]. Unfortunately, in the practice
of health care, this issue is often neglected,
and an obese patient begins treatment for
carbohydrate metabolism disorders at the
stage of type 2 diabetes mellitus (DM). Of
course, it is impossible to ignore the fact that
before the diagnosis of type 2 DM is put,
patients around 10 years had impaired
carbohydrate metabolism [6].

Purpose of the study. The purpose of the
study is to assess the state of carbohydrate
metabolism in patients with isolated
coronary artery disease and in the presence

of comorbid obesity of the abdominal type,
as well as to analyze the peculiarities of the
relationship  between indicators  of
carbohydratemetabolism in patients with
coronary artery disease according to the
presence or absence of concomitant obesity.

Materials and methods. 135 patients
with CAD (a form of coronary heart
disease — stable angina pectoris 1l-1I FC)
were studied. All patients with CAD were
divided into 2 groups: 1— patients with
CAD and accompanying abdominal obesity
(n=100), 2- patients with CAD and
normal body weight (n = 35). The average
age of patients with CAD and obesity was
60.55 + 1.76 years, and in patients of 2
group— 60.34+1.64. Patients were
included in the study after obtaining
informed consent. The study complied with
international ethical standards for biometric
research.

Patients with acute or chronic
inflammatory diseases, Kkidney failure,
oncological diseases, type 2 DM,
autoimmune diseases were not included in
the study.

Patients with acute or chronic
inflammatory diseases, Kkidney failure,
oncological diseases, type 2 DM,
autoimmune diseases were not included in
the study.

The study determined anthropometric
parameters of waist circumference (WC)
and hipi circumference (HC), body mass
index (BMI) to determine abdominal
obesity.

BMI was calculated according to the
formula: BMI = weight (kg)/height (m?).

A BMI greater than 30 kg/m? was
considered a criterion for obesity (Table 1).

Table 1. Diagnostic value of body mass index

BMI

Diagnostic value

15-19.9 kg/m?

Insufficient body weight

20-24.9 kg/m?

Normal body weight

25-29.9 kg/m? Overweight body
30-39.9 kg/m? Obesity
More than 40 kg/m? Marked obesity
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WC was measured as the volume below
the chest above the navel; HC — as the
largest volume at the hip level. The value of
WC > 102 cm for men, > 89 cm for women
(according to ATP 111 —2001) and the value
of the WC/HC index > 0.90 for men, > 0.85
for women is a sign of the abdominal type.

Determination of insulin in blood serum
was carried out by the enzyme
immunoassay using the «DRG INSULIN
ELISA KIT» reagent set. The glucose level
was determined by the glucose oxidizing
method. The HOMA index was used, which
was calculated according to the formula:
fasting insulin (mU/ml) * fasting glucose
(mmol/l)/22.5. Patients with the HOMA
index >2.77 were considered insulin
resistant.

Mathematical computer processing of

the results was carried out using the
software package «Statistika» (StaSoft Inc,
USA). The following were calculated:
average value (M), error of the average (m),
probability and level of significance (p). For
the comparative analysis of samples with a
normal distribution, the reliability of the
differences was confirmed using the
Student’s test (t). The data are presented in
the form of M £ m, changes are probable at
p < 0.05. The correlation coefficient (r) was
used to assess the degree of relationship
between the samples.

Results and discussion. In patients
with  CAD and concomitant obesity
significantly higher fasting serum glucose
values were found. The data are given in
Table 2.

Table 2. Parameters of carbohydrate metabolism in patients with CAD depending
on the presence of concomitant obesity of the abdominal type

CAD and obesity | CAD without obesity
Parameter (n = 100) (n = 35) p
Glucose, mmol/I 5.83+0.13 412 +0.09 < 0,001
Insulin, pU/1 23.94 + 2.67 17.73 £ 2.62 < 0,001
Index HOMA 545+ 1.41 2.03+0.94 < 0,001
Waist C"‘C“rjnmference’ 106.88 + 1.23 81.01 + 2.41 < 0,001
Hips C"Ccur?ference’ 110.7 + 1.03 96.44 + 2.66 < 0,001
Waist
circumference/hips 0.96 £0.01 0.86 £ 0.09 < 0,001
circumference
BMI, kg/m2 31.05 + 0.55 24.14 £ 0.82 < 0,001

The level of insulin in patients with
comorbidity of CAD and obesity was
higher than in patients with isolated
CAD. HOMA index in patients with CAD
and concomitant obesity exceeded its
level in patients with CAD without
obesity (differences are significant,
p < 0.05).

Anthropometry indicators in patients
with CAD with and without accompanying

obesity were studied (Table 2). The values
of BMI, WC, HC and their ratio in patients
with comorbidity of CAD and abdominal
obesity significantly exceeded those in
patients with isolated CAD.

The analysis of the relationship between
indicators of carbohydrate metabolism in
patients with CAD in the presence or
absence of obesity revealed differences. The
data are given in Tables 3, 4.
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Table 3. Correlations between indicators of carbohydrate metabolism

in patients with CAD and abdominal obesity

Parameter Glucose Insulin Index HOMA
Glucose X 0.47* 0.49*
Insulin X X 0.88*
Index HOMA X X X

Notes: * — < 0.05.

Table 4. Correlations between indicators of carbohydrate metabolism
in patients with isolated CAD

Parameter Glucose Insulin Index HOMA
Glucose X -0.65* -0.45*
Insulin X X 0.86*
Index HOMA X X X

Notes: * — < 0.05.

In patients with CAD and obesity,
direct correlations were found between
the level of glucose and insulin, HOMA
index, as well as a direct correlation
between insulin concentration and
HOMA index. In patients with CAD
without obesity, a direct relationship
between the level of insulin and HOMA
index was obtained, as well as inverse
relationships between glucose
concentration and insulin, HOMA index.
That is, in patients with CAD without
obesity, the increase in insulin is
accompanied by a decrease in the level of
glucose, which is evidenced by the
inverse character of correlations. Thus,
the homeostasis system works completely
physiologically. In patients with CAD
and obesity, the increase in insulinemia is
accompanied by an increase in the level
of glucose Thus, homeostasis does not
work physiologically in obese patients.
Such changes are characteristic of an
insulin-resistant state.

Discussion of research results. Higher
glycemic levels were found in patients with
comorbidity of CAD and obesity. But it
should be noted that the concentration of
this indicator remained within the normal
range in patients with isolated CAD and in
the comorbid course of CAD and obesity.
Levels of insulinemia in patients with CAD
and obesity significantly exceeded those in
isolated CAD and obesity, while 40% of

patients with a combined course of CAD
and obesity had insulinemia levels above the
normal. Analysis of the levels of the HOMA
index showed that this indicator was higher
in the combined course of CAD and obesity
and exceeded the normal range. The
obtained data are consistent with the data of
the world medical community regarding the
existing insulin resistance in obesity [3, 5,
7]. Thus, in case of the comorbidity of CAD
and obesity, the changes in carbohydrate
metabolism consist in the development of
insulin resistance due to a decrease in the
sensitivity of cells to insulin, which in turn
is the basis for the increase in serum insulin
levels and the development of
compensatory hyperinsulinemia aimed at
counteracting the reduced sensitivity of
tissues to insulin. Such pathogenetic
changes may be due to a decrease in insulin
receptor mRNA stability as a result of
miRNA-128 activation, which reduces the
expression of insulin receptors in adipocytes
[8]. In addition, such changes may occur
due to reprogramming of mitochondria in
adipose tissue [7]. The obtained results
testify to the fact that in patients with CAD
and abdominal obesity, there are shifts in the
physiological functioning of carbohydrate
metabolism in the direction of the
development of insulin resistance, which is
a risk for the development of type 2 DM in
the future. Therefore, it is advisable for
patients with CAD with abdominal obesity
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to carry out a comprehensive determination
of indicators of carbohydrate metabolism —
glucose, insulin, HOMA index, which will
allow to single out a group at high risk of
developing disorders of carbohydrate
metabolism, namely, type 2 DM in the
reversal stage such as prediabetes, insulin
resistance, adequate therapy of which will
prevent the development of persistent
violations of carbohydrate metabolism.

Conclusions.

1. In patients with comorbidity of coronary
artery disease and abdominal obesity, there is
an increase in the levels of insulinemia and
HOMA index compared to patients with
isolated coronary artery disease.

2. In patients with a combined course of
coronary artery disease and abdominal
obesity, levels of the HOMA index were
found exceeding the normal ranges and
testifying the presence of insulin resistance.

3. For patients with coronary artery

to carry out a comprehensive determination
of carbohydrate metabolism indicators
(glucose, insulin, HOMA index) in order to
distinguish the category of patients with a
reversible  disorder of carbohydrate
metabolism, namely, insulin resistance for
the timely appointment of adequate
treatment and  prevention of the
development of type 2 diabetes mellitus.
The prospects of the study are the
assessment of carbohydrate metabolism
disorders in patients with coronary artery
disease depending on the severity of the
accompanying metabolic disorders.
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disease and abdominal obesity, it is advisable research.
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