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Abstract. A total of 102 patients with type 2 diabetes and preserved left ventricular
systolic function were examined in the endocrinology department of Kharkiv
Regional Hospital. The following indexes were evaluated: body mass index, waist
circumference, hip circumference, indexes of carbohydrate and lipid metabolism, and
the concentration of IL-1f. All patients underwent echocardiography along with the
determination of parameters of diastolic function. The results of statistical analysis
showed that level of interleukin-1p, age, body mass index, waist to hip circumference
ratio and the level of low-density lipoprotein take part in the formation of diastolic
dysfunction.
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Type 2 diabetes mellitus (T2DM) is one of the major risk factors for
cardiovascular disease. This effect is realized by a deterioration of the coronary
arteries and myocardium as a result of the development of diabetes-specific
microangiopathy, macroangiopathy, metabolic disorders and diabetic autonomic
neuropathy [1, 2].

Diabetic cardiomyopathy is the specific myocardial injury, which develops in
patients with T2DM independently of coronary heart disease and hypertension. The
early manifestation of diabetic cardiomyopathy is left ventricular diastolic
dysfunction (DD) [3, 4, 5]. The main role in the development of cardiovascular
lesions in T2DM, due to the development of micro- and macroangiopathy belongs to
insulin resistance, hyperinsulinemia and compensatory hyperglycemia, which launch

a number of pathological mechanisms [6, 7]. As a result of these changes the basic
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metabolic processes in the body are deranged, including metabolism of carbohydrates,

fats and proteins. Also growth and differentiation of cells, DNA synthesis, regulation
of gene transcription, etc., are broken. [8, 9]. The risk of myocardial pathology
increases several times when T2DM is combined with other metabolic disorders.

A large group of cytokines, including interleukins, along with other systems
provides a regulation of the basic functions in normal and pathological conditions.
Interleukin-1p (IL-1B) belongs to the group of pro-inflammatory interleukins that are
directly involved in the pathogenesis of cardiovascular disease because of their
cytotoxic effect on the myocardium [10]. According to the experimental studies, IL-
1B inhibits the contractility of myocardium in vitro models of isolated heart as well as
in the culture of cardiomyocytes, promotes left ventricular remodeling, induces
apoptosis of cardiomyocytes, and deranges the heart muscle function in heart failure.
IL-1B is able to quickly suppress the potential-dependent calcium channels in rat
ventricular cardiomyocytes and to decrease myocardial contractile function [11]. In
recent years, evidence appeared that DM-2 is associated with an imbalance of certain
cytokines, including the rise of IL-1P [12]. In addition, some scientists believe that
activation of cytokines from the early stages of the formation of insulin resistance
syndrome is the severity marker and predictor of metabolic disorders and
cardiovascular disease [13]. Therefore, in recent years, considerable attention of
researchers is focused on the elucidation of pathophysiological role of cytokines in
the pathogenesis of cardiomyopathy in patients with T2DM [13, 14]. However, the
role of IL-1PB in the development and progression of diabetic cardiomyopathy in its
early stages as well as in the stages of active formation of complications remains
poorly understood.

Even the initial metabolic abnormalities contribute to the development and
progression of diabetic cardiomyopathy in patients with T2DM who are overweight
or have an abdominal obesity [7, 15]. However, the combination of various
pathological factors of myocardial damage is still poorly understood in patients with

T2DM and overweight.
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The purpose of our study was to determine the correlation between the state of

lipid and carbohydrate metabolism, proinflammatory IL-1p and indices of diastolic
myocardial function in patients with T2DM.

Methods. A total of 102 patients at the age between 35 and 65 years with
moderately severe T2DM were examined in endocrinology department of Kharkiv
Regional Hospital. Duration of diabetes: 1-9 years, no severe diabetic complications
were observed. The control group included 20 healthy individuals of corresponding
age.

The following parameters were determined in examined patients: body weight,
height, waist and hip circumference with subsequent calculation of body mass index
(BMI) using the formula:

BMI (kg/m?) = weight (kg) / height (m?)

Type of adipose tissue distribution was defined according to the waist to hip
circumference ratio (WHR).

For the purpose of our research all patients were tested for serum glucose by
glucose-oxidase Somogyi-Nelson assay by the standard method; the level of
glycosylated hemoglobin (HbAlc) - kinetic method using a set of reagents «DAC-
Spectro Medy; total cholesterol (TC) and triglycerides (TG) - enzymatic photometric
method using a set of «DAC-Spectro Med»; high density lipoprotein (HDL) -
precipitation/enzymatic-photometric method using a set of «DAC-Spectro Medy; the
level of low density lipoprotein (LDL) was calculated by the Friedewald’s formula.
The content of IL-1B was determined by immune-enzyme assay using "Vector-Best"
set of reagents.

The following DD indices were determined as markers of diabetic myocardial
injury by echocardiography by universally recognized method according to the
recommendations of the American Cardiology Society [16]: maximum peak of
diastolic filling velocity during rapid filling of the left ventricle E, the maximum peak
of diastolic filling velocity of the left ventricle during systole of the left atrium A,
E/A ratio, duration of isovolumetric relaxation of myocardium IVRT, deceleration

time DT. The study included patients with ejection fraction above 50%.
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Examined patients were divided into 2 groups that differed by the degree of left

ventricular DD according to the classification by cluster analysis methods.
Classification tree method has revealed that the threshold for the distribution of
patients into groups was BMI 28.47 kg/m?. In case of BMI <28.47 kg / m? and
systolic blood pressure below 150 mm Hg patient was attributed to the group 1 (n =
38). Group 2 included patients with BMI > 28.47 kg/m? and average hemodynamic
blood pressure above 97.38 mm Hg (n = 64 patients) [17].

Correlation analysis was performed among all studied parameters according to
their distribution law using Statistica 6,0 licensed program.

During this clinical study we followed the safety precautions for the patients’
health, the protection of their rights, human dignity and ethical standards in
accordance with the principles of the Helsinki Declaration of Human Rights, the
European Convention on Human Rights and Biomedicine, and applicable laws of
Ukraine.

Results. While comparing the received data, we found significant differences in
selected groups not only in comparison with the control group, but also between
patients of the 1%t and 2™ groups. The details are shown in the table 1.

In terms of the objectives and purpose of the study, of course, we were
interested in 2™ group of patients. The determination of correlation dependencies in
this group between parameters of diastolic function and BMI, WHR, serum glucose,
HbAlc, TC, HDL, LDL, TG, and IL-1p showed the presence of significant negative
relation between E/A and IL-1B (R = -0,27 (p <0.05)), and significant positive
relation between DT and IL-1B (R = 0,274 (p <0.05)).

However, the correlation coefficients in this case were small (R <0,4), which
corresponds to a weak link according to Chaddock’s scale. Therefore, we used the
method of multiple correlation - multiple regression in this study in order to
determine the influence of IL-1p, lipid and carbohydrate metabolism, some data of
objective examination on the formation of the basic indexes of diastolic function. The
results of multiple regression can be represented as regression equation and the

coefficient of determination R?, which reflects the adequacy of the regression model.
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Table 1.
Mean values of indices in the study groups
Investigated indices Control group Groupl Group 2
(n=20) (n=38) (n=64)
Age, years 51,3+1,7 51,45+0,98 53,05+0,74
BMI, kg/m? 23,73+0,29 25,42+0,51 33,6+£0,69%/**
WHR 0,82+0,017 0,84+0,01 0,91£0,01*/**
Serum glucose, 5,5+0,1 9,92+0,6* 9,61+0,3*
mmol/L
HbAlc, % 4,924+0,048 8,11+0,3* 8,45+0,23*
TC, mmol/L 4,06=0,05 4,58+0,16 5,68+0,18%/**
TG, mmol/L 1,340,035 1,54+0,05%* 1,87+0,05%/**
HDL, mmol/L 1,39+0,02 1,2+0,02* 1,19+0,025%*
LDL, mmol/L 2,01+0,045 2,65£0,16* | 3,62+0,174%/**
IL-1B, pg/ml 8,12+0,24* 11,34+0,25* | 14,76+0,28*/**
MV, E/A 1,4+0,075%* 0,93+0,04* | 0,82+0,022%/**
IVRT, ms 79,75+1,73* 102,84+1,47* | 106,4440,94%*/**
DT, ms 182,2+3,68* 232,4743,54% | 239,75+£2,25*
Note:

1. * significantly (p<0,05) differs from the control group
2. */** significantly (p<0,05) differs from group 1 and control group

Accordingly, the regression equations for them are as follows:

E/A =0,75-0,43 «Age» - 0,30 «BMI» - 0,27 « WHR» - 0,13 «IL-1B»

DT = 1,44 +0,32 «Age» +0,29 «LDL» - 0,11 «IL-1p»

The coefficient of determination R? in the first case was equal to 0.62, and in the
second case - 0.66. This indicates a good adequacy of the regression model, i.e., 61%
and 66% of changes of the dependent variables (E/A and DT) are stipulated by the
influence of indices included in the equation.

Unfortunately, it didn’t work to get regression equation with a high degree of
adequacy for IVRT parameter. In addition, we didn’t receive regression model with a

reasonable degree of adequacy for the 1% group and control group.
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Conclusions.

The activity of proinflammatory IL-1p increases at the beginning of T2DM and
is probably one of the pathogenetic mechanisms of diabetic complications. The
received data indicate that IL-1B may be considered as a mediator of myocardial
damage and its progression marker in patients with T2DM and BMI above 28.47
kg/m?, which extends the diagnostic and prognostic capabilities when examining

these patients.
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Pe3iome: B enmokpunonoriunomy BipauieHHi K303 «OKJI — LHEMJ] ta MK»
obctexxeno 102 xBopux Ha IyKpoBUH miabeT 2 THUMY 31 30€pPEKEHOI0 CHCTOIYHOIO
(GYHKIIEO JIIBOTO IITyHOUKa. Byso BU3HAU€HO 1HJAEKC MacH Tijia, OKPY>KHICTh Talii,
OKPY>XHICTb CTErOH, MOKAa3HUKHU BYTJIEBOAHOIO, JIMIJHOTO OOMIHIB, a TaKOX
KOHIIEHTpallis 1HTepielikiny-13. Bcim xBopum Oyiio mpoBeaeHO exokapaiorpadiune
JOCHIPKEHHSI 3 BHU3HAUEHHSAM IIOKa3HHMKIB jiactomyHoi ¢yHKuii. B pesynbrati
CTaTUCTUYHOIO aHalli3y BCTAHOBJIEHO, 110 Yy (pOopMyBaHHI A1aCTONIYHOI TUCHYHKIUT
OepyTh y4dacTh piBEHb IHTEPJICHKIHY-1P, BIK, I1HJIEKC Macu TuIa, BIJHOIICHHS
OKPY)XHOCTI Tadii JO OKPYKHOCTI CTE€TOH, a TaKOX pIBEHb XOJIECTEPUHY
JIIOIMPOTEIHIB HU3BKOI IIIJTLHOCTI.

KuarwouoBi ciaoBa: 1mykpoBuii miadet 2 THI, 1HJIEKC MacH TuIa, IHTEpJICUKIH-1[3,
miacToiyHa AUChYHKITIS.

Pe3some: B sapokpunonornyeckom otaeneann KYO3 «OKb — HOMII u MK»
oOcnenoBanbl 102 OOJBHBIX caxapHbIM JAuabeToM 2 THOA C COXpPaHEHHOMH
CUCTOJIMYECKON (DyHKLIMEH JIEBOTO Kelynouka. Beutu ompezeneHbl MHAEKC MacChl
TeJa, OKPYKHOCTb TaJluu, OKPYKHOCTb Oeiep, MOKa3aTeau yIrieBOJHOr O, JUITUIHOTO
OOMEHOB, a TaKkKe KOHIIEHTpalus uHTepieiikuHa-13. Bcem O6o0apHBIM OBLIO
MPOBEJCHO 3XOKapAHOrpaUIecKoe HCCIeIOBaHUE C OIpenejeHHeM 3HaueHUN
IUacTomyeckor ¢GyHKUMU. B pe3ynbrare CTaTUCTUYECKOTO aHalu3a YCTaHOBIICHO,
910 B (OPMUPOBAHUM JUACTOIMYECKON JUCPYHKIMH Yy OOJBHBIX CaXapHBIM
nuabeToM 2 TUNa Yy4YacTBYIOT YpOBEHb MHTepJeikuHa-1[3, Bo3pacT, MHIEKC Macchl
T€Ja, OTHOIICHHE OKPYKHOCTU TalMM K OKPYXHOCTH Oelep, a TakKe YpOBEHb
XOJIECTEPUHA JIUTIONPOTENHOB HU3KOU IIIOTHOCTH.

KuaroueBble ci1ioBa: caxapHblii Jua0eT TUIa 2, MHIEKC MacChl Tena, HHTEPJICUKUH-1[3,
AuacToNnyecKas JUCHYHKIIMS.
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