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The purpose of the study was to study the level of
insulin-like growth factor-1 in the blood of patients with
coronary heart disease with type 2 diabetes mellitus,
in patients with coronary heart disease without type
2 diabetes mellitus and in almost healthy individuals.

Materials and methods. We examined 73 pa-
tients (30 men, 43 women) with coronary heart dis-
ease aged 49 to 75 years (mean age —58.3 £ 1.8).
All patients were treated in the therapeutic depart-
ment of the prof. A. A. Shalimov Kharkiv Municipal
Clinical Hospital No. 2. Examination of patients was
performed using clinical, laboratory and instrumental
methods. All patients had ischemic heart disease in

the form of stable angina pectoris of | — Il functional
classes, | functional class was diagnosed in 27 pa-
tients, Il — in 46 patients. From the group of examined

patients in 36 patients the disease was accompanied
by concomitant type 2 diabetes mellitus (group 1).
Mild diabetes was detected in 15 people, moderate
— in 21 patients. 37 patients did not have diabetes
mellitus (group 2). Diagnosis of diabetes was based
on the criteria of the World Diabetes Federation. The
control group consisted of 20 people of the same age,
who according to the results of clinical and additional
studies were found to be practically healthy. Determi-
nation of insulin-like growth factor-1 and insulin levels
in the blood was performed by enzyme-linked immu-
nosorbent assay on a «Humareader photometer-ana-
lyzer». DRG kits (USA) were used to study the level
of insulin-like growth factor-1.

Results and discussion. It was found that patients
with coronary heart disease with concomitant type
2 diabetes had higher levels in serum triglycerides
(p <0.05) and very low density lipoprotein cholesterol
(p <0.05) compared with patients with coronary heart
disease without diabetes. Patients with coronary heart
disease and concomitant type 2 diabetes showed a
statistically significant increase in blood insulin levels
compared with patients with coronary heart disease
without diabetes. The results of the analysis of insu-
lin-like growth factor-1 showed that the content of in-
sulin-like growth factor-1 in the blood of patients with
coronary heart disease and type 2 diabetes was prob-
ably lower compared with patients with coronary heart
disease without diabetes and with practically healthy
individuals (p <0.01). At the same time, the levels of
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insulin-like growth factor-1 in almost healthy individu-
als and patients with coronary heart disease without
type 2 diabetes did not differ significantly.

Conclusion. In patients with coronary heart dis-
ease with type 2 diabetes the level of insulin-like
growth factor-1 is probably lower than in patients with
coronary heart disease without diabetes and almost
healthy individuals. Given the antiapoptotic, antiath-
erosclerotic, anabolic properties of this growth factor,
it can be argued that the development of relative insu-
lin-like growth factor-1 deficiency in the combination
of coronary heart disease with type 2 diabetes caus-
es a significant increase in the risk of cardiovascular
complications in this category of patients.

Keywords: insulin-like growth factor-1, indica-
tors of lipid metabolism, coronary heart disease, type
2 diabetes mellitus.

Connection of work with scientific programs,
plans, topics. The work was performed within the
framework of the topic «Cellular and molecular mech-
anisms of development and correction of pathological
conditions», state registration No. 0115U000966.

Introduction. Coronary heart disease (CHD) is
one of the main causes of high mortality and disability
in Ukraine and many countries around the world. It is
a serious medical and economic problem, the solution
of which depends on understanding the mechanisms
of disease development, the ability to predict compli-
cations and the results of the effectiveness of therapy
[1]. According to official statistics, the prevalence of
coronary heart disease among the adult population
of Ukraine is about 25%, including among people of
working age — about 10% [1, 2]. In Ukraine the adult
mortality rate from cardiovascular pathology among
all causes of death is 66.5%. Moreover, in the majority
of deaths from cardiovascular diseases (68.1%) the
cause of death is coronary heart disease [3].

The problem of combining coronary heart dis-
ease and type 2 diabetes mellitus is also one of the
most important for modern medical science [4]. These
diseases pose an increased risk of developing car-
diovascular complications [5, 6]. The urgency of this
problem is due not only to the steady increase in
the prevalence of this nosological combination, but
also to the fact that coronary heart disease and type
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2 diabetes mellitus are aggravating diseases because
they affect common target organs [7, 8, 9]. The com-
bination of CHD and type 2 diabetes mellitus signifi-
cantly increases the risk of macrovascular complica-
tions (stroke, myocardial infarction, sudden death, pe-
ripheral vascular atherosclerosis) and microvascular
(nephropathy, retinopathy, etc.) [10, 11, 12]. Currently,
research is underway to study the role of new biolog-
ically active substances that affect carbohydrate and
fat metabolism. Such substances include insulin-like
growth factor-1 (IGF-1), which is one of the repre-
sentatives of polypeptide growth factors, close in its
physiological effects to insulin, which plays an im-
portant role in regulating the structure and function of
myocardium and blood vessels [13, 14, 15]. There are
data on the participation of IGF-1 in the processes of
cardiovascular hypertrophy [16]. A number of authors
attribute IGF-1 to prognostically significant biological
markers of heart failure [9, 17]. Excessive secretion
of this growth factor has been shown to be associ-
ated with an increased risk of developing malignan-
cies, and a significant reduction in this growth factor in
the blood accelerates the mechanisms of premature
aging and increases mortality [14, 18, 19]. To date,
the pathogenetic role of IGF-1 in the development of
cardiovascular lesions, including hypertension, type
2 diabetes mellitus and their combination remains un-
clear and requires further study.

The purpose of the study was to study the level
of IGF-1 in the blood of patients with coronary heart
disease with type 2 diabetes mellitus, in patients with
coronary heart disease without type 2 diabetes melli-
tus and in almost healthy individuals.

Materials and methods. We examined 73 pa-
tients (30 men, 43 women) with CHD aged 49 to 75
years (mean age —58.3 + 1.8). All patients were treated
in the therapeutic department of the Prof. A. A. Shal-
imov Kharkiv Municipal Clinical Hospital No. 2. Ex-
amination of patients was performed using clinical,
laboratory and instrumental methods. All patients had
ischemic heart disease in the form of stable angina
pectoris of | — Il functional classes, | functional class
was diagnosed in 27 patients, |l —in 46 patients. From
the group of examined patients in 36 patients the dis-
ease was accompanied by concomitant type 2 diabe-
tes mellitus (group 1). Mild diabetes was detected in
15 people, moderate — in 21 patients. 37 patients did
not have diabetes mellitus (group 2). Diagnosis of dia-
betes was based on the criteria of the World Diabetes
Federation [20].

All experiments were conducted in accordance
with the Council of Europe Convention “On the Pro-
tection of Human Rights and Dignity of the Human
Being with regard to the Application of Biology and
Medicine Application of Biological and Medicine
Achievements (ETS No. 164)” dated 04.04.1997, and
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the Helsinki Declaration of the World Medical Associ-
ation (2008). Each study patient signed an informed
consent to participate in the study and all measures to
ensure anonymity of patients were taken.

The duration of CHD was from 4 to 15 years,
the duration of type 2 diabetes mellitus — from 5 to
15 years. Hypertension was detected in 20 patients,
which was within 1-2 degrees (according to the criteria
of the Ukrainian Association of Cardiologists, 2008).

The study did not include patients with CHD of IlI
functional class, grade Il hypertension, symptomatic
hypertension, type 1 diabetes mellitus, patients with
severe kidney and liver damage.

The control group consisted of 20 people of the
same age, who according to the results of clinical and
additional studies were found to be practically healthy.

Blood lipid spectrum was determined by enzy-
matic method on a biochemical analyzer «<Humareaz-
er 2000» (Germany). The level of glycemia was deter-
mined by glucose oxidase method on a biochemical
analyzer «Humareazer 2000» (Germany).

Determination of IGF-1 and insulin levels in the
blood was performed by enzyme-linked immunosor-
bent assay on a «Humareader photometer-analyzer».
DRG kits (USA) were used to study the level of IGF-1.

Statistical processing of the obtained data was
performed using the general-purpose data processing
software package Statistica for Windows version 6.0.

Research results. Groups of patients with cor-
onary heart disease with type 2 diabetes and without
it were compared by age, sex, duration and severity
of CHD. The analysis of the complex of basic anthro-
pometric, clinical-anamnestic and hemodynamic indi-
cators revealed that the groups of patients with CHD
with type 2 diabetes and CHD without diabetes did
not differ statistically significantly in such indicators
as height, weight, overweight and obesity, levels of
systolic and diastolic blood pressure. There was a
probable increase in baseline heart rate in patients
with CHD on the background of type 2 diabetes (88.7
(1.08) beats per minute) compared with patients with
CHD without diabetes (80.8 (1.54) beats per minute),
p <0.05). In the group of men with CHD, regardless of
the presence or absence of diabetes, the initial values
of heart rate did not differ significantly — 86.7 (1.69)
and 84.5 (2.14) beats per minute (p> 0.05), and in
women with CHD and concomitant type 2 diabetes,
this figure was significantly higher than in women with
CHD without diabetes — 89.5 (1.53) and 81.2 (1.43)
beats per minute (p < 0.0001). The examined groups
of patients with CHD on the background of type 2 di-
abetes and without it had some differences in lipid
metabolism. The overall incidence of dyslipoprotein-
emia (DLP) in both groups of patients probably did
not differ: in the group of patients with coronary heart
disease on the background of type 2 diabetes, DLP
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was detected in 26 patients (72%), and in the group
of patients with coronary heart disease without diabe-
tes — in 30 people (81%), p >0.05. The incidence of
isolated hypercholesterolemia was significantly high-
er in patients with CHD without diabetes compared
with patients with CHD with type 2 diabetes (p <0.01).
At the same time, the frequency of isolated hypertri-
glyceridemia in patients with CHD in combination with
type 2 diabetes and in patients with CHD disease
without diabetes did not differ significantly (p> 0.05).
As a result of the analysis of the average levels of
lipid metabolism, it was found that patients with CHD
with concomitant type 2 diabetes had higher levels
in serum triglycerides (p <0.05) and very low density
lipoprotein cholesterol (p <0.05) compared with pa-
tients with CHD without diabetes. Other indicators of
lipid metabolism in both groups of patients did not dif-
fer significantly. Patients with CHD and concomitant
type 2 diabetes showed a statistically significant in-
crease in blood insulin levels compared with patients
with CHD without diabetes — 17.2 (1.92) and 10.6
(1.24) uM O / ml, respectively (p <0.05).
Hyperinsulinemia (level of IGF-1 in the blood more
than 25 plU / ml) was detected in 23 (64%) patients
with CHD and concomitant type 2 diabetes. When an-
alyzing the content of insulin in the blood separately in
men and women, it was found that in men with CHD
and type 2 diabetes and in men with CHD without di-
abetes blood insulin levels did not differ significant-
ly —13.5 (1.43) and 11.8 (1.73) plU / ml, p> 0.05. At
the same time, in women with coronary heart disease
and concomitant type 2 diabetes, blood insulin levels
were significantly higher (19.9 (3.69) plU / ml) than in
women with coronary heart disease without diabetes
(11.0 (1.68) plU / ml), p <0.05). The results of the
analysis of IGF-1 showed that the content of IGF-1
in the blood of patients with CHD and type 2 diabetes
(129.5 (97.1 = 157.1) ng / ml) was probably lower
compared with patients with CHD without diabetes
(188.0 (157.5 + 199.3) ng / ml) and with practically
healthy individuals (172.7 (146.0 =+ 186.0) ng / ml)
(p <0.01). At the same time, the levels of IGF in al-
most healthy individuals and patients with CHD with-
out type 2 diabetes did not differ significantly. In the
distribution of patients according to body mass index
(BMI), a probable relationship was found between
the content of IGF-1 in the blood of patients of both
groups and the presence of excess body weight
(EBW) or obesity. As BMI increased, IGF-1 levels de-
creased in both patients with CHD with concomitant
type 2 diabetes and patients with CHD without diabe-
tes. Thus, in patients with CHD with type 2 diabetes
and normal body weight, the level of IGF-1 was 158.4
(145.2 + 311.3) ng / ml, in patients with EBW — 132.6
(130.2 =+ 172.3) ng / ml, with Stage | obesity — 124.6
(93.2 + 136.4) ng / ml, with Stage Il obesity — 120.3
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(117.7 =+ 142.5) ng / ml, with Stage IIl obesity — 70.9
(66.5 + 157.1) ng / ml (p = 0.0233). In the group of
patients with CHD without diabetes, the level of
IGF-1 in the blood of patients with normal body weight
was 168.9 (142.2 + 311.3) ng / ml, in patients with
EBW — 152.4 (150.7 + 172, 9) ng / ml, with Stage
| obesity — 142.7 (132.0 + 155.5) ng / ml, with Stage
Il obesity — 95.4 (53.3 + 135.8) ng / ml, with Stage
[l obesity —86.6 (51.4 + 130.2) ng/ ml (p = 0.0026). In
the distribution of patients with coronary heart disease
and diabetes depending on the presence or absence
of hyperinsulinemia, it was found that in patients with
high blood insulin levels, the level of IGF-1 was sig-
nificantly higher (143.4 (130.1 + 322.9) ng / ml) com-
pared with patients with normal bood insulin (65.6
(64.8 = 112.7) ng / ml, (p <0.01).

Discussion. The data obtained as a result of our
work correlate with the results of a number of other
studies. The role of IGF-1 in the development of car-
diovascular disease continues to be actively studied.
Thus, the results of numerous studies suggest that
low levels of circulating IGF-1 significantly increase
the risk of cardiovascular and cerebrovascular dis-
eases [21, 22, 23]. Insulin-like growth factor-1 is an
important regulator of cell growth, differentiation and
apoptosis. IGF-I deficiency is known to be associat-
ed with premature atherosclerosis and elevated car-
diovascular disease mortality. Low IGF-I levels have
been shown to be a risk factor for myocardial infarction
and other manifestations of coronary heart disease
[24, 25, 26]. Insulin-like growth factor-l is homologous
to proinsulin and possesses glucose reducing activity.
The association between the level of IGF-I and diabe-
tes has been highlighted. Type 2 diabetes mellitus is
associated with lower levels of IGF-I regardless to the
presence or absence of obesity. Low levels of IGF-1
correlate with an increased risk of vascular compli-
cations with diabetes [27, 28]. The antiatherogenic
effects of IGF-1 in ApoE-deficient mice have been es-
tablished [29]. In addition, the content of this growth
factor in the blood was negatively correlated with the
level of systolic blood pressure, cholesterol levels of
high-density lipoproteins and glomerular filtration rate
[30]. Currently, insulin and IGF-1 are considered as a
single signaling system that regulates not only meta-
bolic processes but also the processes of cell growth
and differentiation [31].

Thus, based on the literature and the results of
this work, we can conclude that the development of
relative deficiency of IGF-1 in patients with CHD with
type 2 diabetes can be used as a very informative
marker of unfavorable prognosis of these diseases.

Conclusions:

1. In patients with coronary heart disease with
type 2 diabetes the level of IGF-1 is proba-
bly lower than in patients with coronary heart
disease without diabetes and almost healthy
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individuals. Given the antiapoptotic, anti-
atherosclerotic, anabolic properties of this
growth factor, it can be argued that the de-
velopment of relative IGF-1 deficiency in the

heart disease in patients with type 2 diabetes,
the complex of examination should include
determination of serum levels of growth fac-
tor IGF-1.

combination of coronary heart disease with
type 2 diabetes causes a significant increase
in the risk of cardiovascular complications in
this category of patients.

2. In order to increase the informativeness of
the assessment of the risk of cardiovascu-
lar complications and the nature of coronary

Perspectives of further research. Further
study of the importance of IGF-1 in the pathogenesis
of coronary heart disease and diabetes is promising
and relevant. It is also important to study the rela-
tionship between IGF-1 levels in patients’ blood and
morpho-functional parameters of the heart and blood
vessels.
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OCOBJIMBOCTI 3MIH IHCYNIHOMOAIBHOIO ®AKTOPY POCTY-1 Y XBOPUX

HA ILLEMIYHY XBOPOBY CEPLA Y NOEOHAHHI 3 LYKPOBUM OIABETOM 2 TUMY
JlumeuHoea O. H., EpbomeHko P. ®., JlumeuHeHko A. J1., Kapabym JI. B.,

Hosmmxkukoea O. B., Kozap B. B., Mameit4yk O. I1.

Pe3tome. Memoro docnidxeHHs1 Byno BUBHEHHS PiBHIB iHCYniHONOAiGHMI hakTop pocTy-1 y KpOBi XBOpMX

Ha iLemidyHy XBopoby cepus Ha poHi LykpoBoro aiabeTy 2 Tuny Ta 6e3 HbOro , @ TakoX Yy NPaKTUYHO 300POBUX
ocib.
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MeAaunyHi Hayku

Mamepian ma memodu. Byno obcTexeHo 73 xBOpuUX Ha ileMiyHy xBopoOy cepus B Bili Big 49 oo 75
pokKiB (cepenHin Bik — 58,3 + 1,8). Yci xBOpi 3HaxoQuNUCh Ha NikyBaHHI B TepaneBTUYHOMY BigdiNeHHi 2-i Micb-
KOi KniHiYHOI nikapHi micta XapkoBa. Ob6car obCTexxeHHs: OXOMNMoBaB 3aranbHOMPUIHATI METOAWU KMiHIYHOrO,
nabopaTopHOro M iHCTPyMEHTaNbHOro OOCTEXEHHS. Y BCiX MaujieHTIB BUSABIEHa y BUMAAi cTabinbHoI cTe-
Hokapgii Hanpyru | — Il dyHKUioHanbHMX Knacie. 3 rpynu o6cTexxeHnx XxBopux y 36 nauieHTiB 3aXBOPIHOBAHHS
CYNpoBOOKYBanocCh CynyTHIM LykpoBuM Aiabetom 2 Tuny (1 rpyna ). 37 nauieHTiB He Manu LyKkpoBoro fiabety
(2 rpyna ). HiarHocTuka LyKpoBoro giabety 2 Tuny NpoBOAMIAack Ha OCHOBI KpuTepiiB BcecBiTHLOT dheaepadii
LlyKpOBOIO fiabeTy.

Pesynsmamu. Byno BcTaHOBMEHO, WO XBopi 1 rpynu BiApi3HANUCH BinbLU BUCOKMMM PIBHAMW B CUPOBATLi
KpoBi Tpurniuepungie (p < 0,05) Ta xonecTepuHy ninonpoTeiaiB Ay>Ke HU3bKOI LWinbHOCTI (p < 0,05) y NOpiBHAHHI
3 XBOpMMU 2 rpynu. Takox y XBopux 1 rpynu BUABMEHO CTaTUCTUYHO AOCTOBIpHE MiABULLIEHHS PiBHA iHCYNIHY
Y KpOBi Y MOPIBHSIHHI 3 XBOpWUMU 2 rpynun. BcTaHOBNEHO BiporigHe 3HWKEHHS PiBHA iHCYNiHONOAIBHMI dhakTop
pocTy-1y KpOBi XBOPUX Ha ilueMi4yHy XBopoOby cepus Ha poHi LyKpoBoro aiabety 2 Tuny B NOPIBHSAHHI 3 XBOPU-
MU Ha iwemiyHy xBopoby cepusa 6e3 LykpoBoro aiabeTy.

BucHosku. BpaxoBytoun aHTManonToTUYHI, aHTUaTEPOCKNEPOTUYHI, aHaboMiYHi BNacTUBOCTI LibOr0 pOCTO-
BOro oakTopy, MOXXHa CTBEPAXYBaTH, LLO PO3BUTOK BiAHOCHOIO AediunTy iHCyniHonogioHum dakTop pocTy-1
Npv NOEAHAHHI iLLeMiYHOT XBOpPOOY cepLst 3 LyKpoBUM AiadeToM 2 Trny obyMOBIOE 3HaYHe NiaBULLEHHS pU3N-
Ky BUHVKHEHHS KapAioBacKynApHUX ycknagHeHb Y AaHoi kateropii xsopux. lNepcnektuBHe noganblue BUBYEH-
HS 3HAYEHHS iHCYNIHONOAIGHUIM hakTop POCTY-1 Yy NaTtoreHesi iemivyHoi XBopobu cepus Ta LlyKpOBOro aiabeTy,
a TaKkoX B3aEMO3B’S13KiB MK PiBHEM LIbOro oaktopy Yy KpoBi Ta Mopo-yHKLIOHaNsHMMU NOKasHUKamMun cepus
Ta CyauH.

KnrouoBi cnoBa: iHcyniHonogi6Hunm caktop pocTy-1, NOKa3HWMKK NinigHoro obmiHy, iwemiyHa xBopoba
cepus, LyKpoBuI giabet 2 tmny.
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