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insulinuri pompiT mkurnalobis roli Saqriani 
diabeti tipi2-is mkurnalobaSi (mimoxilviTi sta-
tia)
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literaturis mimoxilvaSi motanilia monace-
mebi  mudmivi kanqveSa insulinuri infuziis, anu 
insulinuri pompiT  Terapiis gavlenis Sesaxeb 
Saqriani diabetis mqone pacientebze. statia 

moicavs Saqriani dibetis epidemiologias,  mo-
nacemebs insulinuri pompiT Terapiis gavlenis 
Sesaxeb kognitiur funqciebsa da metabolur 
parametrebze Saqriani diabetis mqone pacien-
tebSi. Seswavlilia 132 wyaro, maTgan 39 uaxlesi 
sruli kvleva da metaanalizia.  ar aris gamoy-
enebuli 10 welze meti xnis wyaroebi da Tezisebi.  
naCvenebia  insulinuri pompis upiratesobani da na-
klovanebebi. sxvadasxva wyaroSi erTxmad miuTiTe-
ben glikozirebuli hemoglobinis gaumjobesebis 
Sesaxeb mudmivi kanqveSa insulinuri infuziis 
Semdgom. Sedarebulia  es ukanaskneli da  insu-
linis yoveldRiuri mravaljeradi inieqcia. lit-
eraturis mimoxilva moicavs Pub Med-, Science Direct-, 
Springer- daAAGoogle-Scholar-is eleqtronuli bazebis 
10-wliani periodis monacemebs Saqriani diabetis 
sxvadasxva meTodiT mkurnalobis Sesaxeb.
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Myocardial infarction (MI) leads to complex changes in the 
structure of the damaged and intact myocardium. Dilation of the 
left ventricle and thinning of the damaged tissue are the most 
significant structural changes that increase the risk of further 
complications. One of the leading mechanisms in the healing 
process in MI is the change of tissue metabolism and intensity of 
angiogenesis, resulting in left ventricular myocardial remodeling.

Obesity is the important comorbidity in cardiovascular diseases 
[1]. Unfortunately, there are only limited treatment options for 
improvement of metabolic status and prevention of cardiovascular 
events in comorbid pathology [2].

Regulators of metabolic processes with direct effect on various 
tissues and organs include insulin-like growth factor-1 (IGF-1), a 
peptide hormone that resembles insulin by structure and actively 
participates in anabolic reactions in connective tissue, muscles 
and heart. The main amount of IGF-1 is synthesized by the liver 
cells, but there are other types of cells that are also capable of pro-
ducing IGF-1, in particular cardiomyocytes and endotheliocytes. 
The number of receptors for IGF-1 in the vascular endothelium 
is even greater than that for insulin receptors.

Unlike insulin, which is not produced in the tissues of the car-
diovascular system, the local secretion of IGF-1 occurs through 
autocrine or paracrine mechanisms. In vitro studies administration 
of IGF-1 to transgenic mice caused proliferation of smooth muscle 
cells and inhibition of apoptosis that lead to the stabilization of 
atherosclerotic plaque. There is evidence that IGF-1 reduces the 
proliferation of smooth muscle cells in the intact endothelium, 
but stimulates in the damaged ones. IGF-1 is known to participate 
in the synthesis of nitrogen monoxide (NO) in endothelial cells, 
causing additional vasodilation of the arteries. Thus, it seems 
likely that many atherosclerotic and proliferative changes in 
arteries occur through “mediation” by IGF -1.

It is known that prolonged hypersecretion of IGF-1, which is 

observed in patients with acromegaly, underlies the formation of 
concentric hypertrophy of the myocardium and of an increase 
of the total mass of the heart [3]. According to Laplace’s law, the 
contractile possibilities of the cardiac muscle gradually decrease 
and the dilatation of all chambers of the heart develops, which also 
inevitably leads to heart failure. In addition, patients with hyperse-
cretion of IGF-1 are 4-5 times more likely to develop hypertension 
and dyslipidemia in comparison with the general population, that 
accelerates the development of cardiovascular diseases.

Pilot studies have shown that the administration of exogenous IGF-
1 to patients with severe heart failure (including patients with dilated 
cardiomyopathy) may improve structural changes in the myocardium 
and reduce the functional class of heart failure [4]. Resistance to IGF-
1 is reported to be associated with a change of the thickness of the 
intima-media complex of the vascular wall in obesity [5].

People with cardiac ischemia, overweight and obesity of the 
I-II degrees have a lower risk of both general and cardiovascular 
mortality in comparison with normal and low weight persons 
[6]. Whether IGF-1 plays a protective role in the heart in these 
patients is not known yet.

The endogenous angiogenesis inhibitor, endostatin, was discov-
ered in 1997 in the cultured media of hemangioblastoma cells [7]. 
Endostatin neutralization is known to promote angiogenesis in the 
myocardium, dramatically induce tissue fibrosis and remodeling, 
leading to worse outcomes. These results suggest that angio-
genesis therapy may not be beneficial in the left ventricle (LV) 
remodelling after MI [8], nevertheless angiogenesis is believed to 
have a beneficial effect on LV remodeling after MI [9], therefore 
our study is necessary to reveal the effects of angiogenesis mark-
ers on LV remodelling. 

The aim of the study - to study the markers of angiogenesis‒
IGF-1 and endostatin ‒ in patients with acute MI according to 
the presence or absence of obesity.
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Material and methods. The study involved 105 patients with 
acute MI and obesity who were treated in the infarctional depart-
ment (mean age 64.6±7.4years). 55 of them had acute MI with 
obesity and 60 patients ‒ acute MI without obesity. The groups 
studied were comparable by sex and age. The control group 
consisted of 20 healthy persons of corresponding age and sex.

MI was diagnosed according to the present guidelines (Euro-
pean Society of Cardiology (ESC) Guidelines for the manage-
ment of acute myocardial infarction in patients presenting with 
ST-segment elevation, 2017).

Obesity was diagnosed according to American Association of 
Clinical Endocrinologists and American College of Endocrinol-
ogy Clinical Practice Guidelines for Comprehensive Medical 
Care of Patients With Obesity, 2016. Body mass index (BMI) was 
18.5 to 24.9 kg/m2 for normal weight and 30 kg/m2 for obesity.

All patients underwent echocardiography with measurement 
of end-diastolic diameter (EDD), end-systolic diameter (ESD), 
end-systolic volume (ESV), end-diastolic volume (EDV), ejec-
tion fraction (EF). Echocardiography was performed by standard 
techniques with transducer (Siemens ACUSON X150). 

ELISA was used for detection of the levels of troponin I (VE-
DALAB, France), total cholesterol (BIOCON, Germany), IGF-1 
(MEDIAGNOST, Germany) and endostatin (BIOMEDICA, Austria).

Statistical processing was carried out using the program STA-
TISTICA 7.0. Correlation analysis was performed by Spearman. 
Data are presented as M±m, where M – is mean and m – is standard 
error of mean. Significant differences were considered at p <0.05.

Results and their discussion. Patients with MI showed 
increased levels of IGF-1 as compared to the control group 
(p<0.05) (Table 1). 

Patients with MI and obesity also had significantly higher 
levels of IGF-1 as compared to the controls (180.64±12.2ng/ml, 
114.3±7.2 ng/ml, accordingly).

The levels of IGF-1 in obese MI patients were statistically 
significantly higher than in the serum of non-obese patients with 
MI (p<0.05). Either obese or non-obese patients with MI showed 
higher endostatin levels than controls (p<0.05).

However, on the contrary to IGF-1 the levels of endostatin 
in the group of patients with MI and obesity were lower, than 
in the group of MI without obesity (148.26±6.04pmol/l and 
169.83±8.39 pmol/l, accordingly, p<0.05).

Obese and non-obese patients with acute MI had higher 
levels of total cholesterol, triglycerides (TG), low-density 
lipoproteins (LDL), very-low-density lipoproteins (VLDL), 
atherogenic coefficient (AC) and lower levels of high-den-
sity lipoproteins (HDL) as compared to controls (p<0.05). 
Comparison of lipid profile parameters in acute MI patients 
with obesity showed significant differencies in triglycerides 
(p<0.05).

Correlation analysis in the group of the persons with MI and 
obesity revealed a presence of positive association between 
BMI and IGF-1 (r=0.21, p<0.05). Both in patients with MI and 
obesity and without obesity BMI correlated with endostatin 
(r=0.22, r=0.2, p<0.05) (Table 2, 3). 

Table 1. Parameters of metabolism and angiogenesis in MI and concomitant obesity

Parameter Patients with MI and obesity 
(n=22)

Patients with MI 
(n=24)

Controls 
(n=20)

IGF-1, ng/ml 180.64±12.2 #* 128.76±8.1 * 114.3±7.2
Endostatin, pmol/l 148.26±6.04 #* 169.83±8.39 * 130.05±7.3
Troponin I, mmol/l 4.67±0.74 #* 4.0±0.95* 0.09

Total cholesterol, mmol/l 5.18±0.18 * 5.05±0.25 * 4.4±0.15
HDL, mmol/l 1.17±0.03 * 1.12±0.04 * 1.37±0.03

Triglycerides, mmol/l 2.04±0.06 #* 1.7±0.11 * 0.56±0.01
LDL, mmol/l 3.12±0.2 * 3.02± 0.21 * 2.18±0.14

VLDL, mmol/l 0.86±0.03 * 0.81±0.06 * 0.28±0.01
Atherogeniccoefficient 3.63±0.21 * 3.42±0.24 * 2.42±0.11

note: * ‒ p<0.05 as compared to controls, # ‒ p<0.05 as compared to patients with MI, 
HDL ‒ high-density lipoproteins, LDL ‒ low-density lipoproteins, VLDL ‒ very-low-density lipoproteins

Table 2. Correlation between the parameters of echocardiography and biochemical data 
for patients with myocardial infarction comorbidant obesity

Parameter IGF-1 Endostatin Troponin I Total cholesterol
Troponin I 0,36* 0,06 ‒ -0.02

Total cholesterol -0.23* 0.01 -0.02 ‒

EDD -0.21* 0.24* 0.13 0.07
ESD -0.22* 0.35* 0.11 0.03
ESV -0.24* 0.25* 0.1 -0.04
EDV -0.25* 0.27* 0.12 0.02
EF 0.1 0.03 0.03 0.12

Interventricular septum thickness 0.44* -0.08 0.18 0.01
BMI 0.21* 0.22* 0.01 0.22*

note: * ‒ p<0.05
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In patients with MI and obesity we observed negative correla-
tion between IGF-1 and cardiohaemodynamic parameters: EDD 
(r=-0.21, p<0.05), ESD (r=-0.22, p<0.05), ESV (r=-0.24, p<0.05), 
EDV (r=-0.25, p<0.05) and positive correlations between IGF-1 
and troponin I (r=0.36, p<0.05) and interventricular septum thick-
ness (r=0.44, p<0.05).

On the contrary to IGF-1 endostatin showed positive cor-
relations with cardiohaemodynamic parameters: EDD (r=0.24, 
p<0.05), ESD (r=0.35, p<0.05), ESV (r=0.25, p<0.05), EDV 
(r=0.27, p<0.05), endostatin whereas in patients with MI cor-
related stronger with EDD, ESD, ESV and EDV (r=0.38, r=0.4, 
r=0.28, r=0.28, p<0.05). Total cholesterol positively correlated 
with BMI (r=0.22, p<0.05) in patients with MI and obesity and 
did not correlate in patients without obesity.

Increased risk of cardiovascular events is observed both in ex-
cess and deficiency of IGF-1. The number of studies have shown 
a positive relationship between IGF -1 and atherosclerosis. On 
the other hand, a low level of IGF-1 is a predictor of MI and mor-
tality, confirming the positive effects of IGF-1 ‒ anti-apoptotic, 
antioxidative and stabilizing of atherosclerotic plaque, though in 
large prospective cohort studies these data were not confirmed [2].

In the present study levels of IGF-1 in MI and obesity were more 
increased as compared to the patients with MI. Similar findings 
have been found in other studies [10], that suggest the role of IGF-
1 in atherogenesis in the intima of the vessels in MI and obesity.

Our study also demonstrated a relationship between BMI and 
IGF-1. These data did not contradict results of Jessica M. Faupel-
Badger [11].The increase of IGF-1 was positively associated 
with the severity of dyslipidemia. The obtained results testify 
to involvement of IGF-1 in the pathogenesis of atherosclerosis.

Patients with MI and obesity showed lower levels of endostatin as 
compared to non-obese. Thus, obesity leads to decrease of angiogen-
esis inhibitor factor activity and activation of angiogenesis promoter.

The obtained correlations indicate the relationship between 
serum changes of endostatin and IGF-1 and remodeling of the 
left ventricular myocardium, confirming the notion, that IGF-1 is 
involved in hypertrophy of myocardium, that is also demonstrated 
by other investigations [12]. 

Conclusions. 
Our findings demonstrate that patients with acute MI have in-

creased IGF-1 and endostatin in comparison with the controls. The 
presence of obesity is accompanied by an increase of angiogenesis 
activator IGF-1 and decrease of angiogenesis inhibitor endostatin.

High activity of IGF-1 is accompanied by increase of proat-
erogenic lipids and thickening of the wall of the left ventricle in 
patients with MI and obesity, whereas hyperendostatinemia is 
associated with left ventricle dilation.
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SUMMARY

INSULIN-LIKE GROWTH FACTOR-1 AND ENDOSTATIN 
IN PATIENTS WITH MYOCARDIAL INFARCTION DE-
PENDING ON THE PRESENCE OF OBESITY

Martovytskyi D., Kravchun P., Shelest O.

Kharkiv National Medical University, Ukraine

Aim of the study - to study the markers of angiogenesis‒IGF-
1 and endostatin ‒ in patients with acute myocardial infarction 
according to the presence or absence of obesity.

The study involved 105 patients with acute myocardial in-
farction (MI) with concomitant obesity who were treated in the 
infarctional department (mean age 64.6±7.4 years), 55 of them 
‒ with acute MI with comorbidant obesity and 60 patients ‒ with 
acute MI without obesity. The groups were comparable by sex 
and age. The control group consisted of 20 healthy persons of 
corresponding age and sex. 

In obese and non-obese patients with MI the levels of IGF-1 
were statistically significantly higher than those of persons in 
the control group (p<0.05). The levels of IGF-1 in acute MI with 
obesity were statistically significantly higher than in the serum 
of patients with MI without obesity (180.64±12.2 ng/ml and 
128.76±8.1 ng/ml, accordingly, p<0.05). 

Patients with acute MI showed increased IGF-1 and endostatin 
in comparison with the controls. The presence of obesity in MI 
was accompanied by an increased IGF-1 and decreased endostatin 
as compared to patients with MI.

In patients with MI and obesity, high activity of IGF-1 was 
accompanied by high levels of proaterogenic lipids with reduced 
volumes and thickening of the interventricular wall of the left 
ventricle. Unlike IGF-1 hyperendostatinemia was associated with 
left ventricle dilation.

Keywords: endostatin, insulin-like growth factor-1, myocardial 
infarction, obesity.

РЕЗЮМЕ 

ИНСУЛИНОПОДОБНЫЙ ФАКТОР РОСТА-1 И ЭНДО-
СТАТИН У ПАЦИЕНТОВ С  ОСТРЫМ ИНФАРКТОМ 
МИОКАРДА В ЗАВИСИМОСТИ ОТ НАЛИЧИЯ ОЖИ-
РЕНИЯ

Мартовицкий Д.В., Кравчун П.Г., Шелест А.Н.

Харьковский национальный медицинский университет, 
Украина

Целью исследования явилось изучить маркеры ангиоге-
неза ‒ инсулиноподобный фактор роста-1 и эндостатин, у 
пациентов с острым инфарктом миокарда в зависимости от 
наличия или отсутствия ожирения.

В исследовании приняли участие 105 пациентов с острым 
инфарктом миокарда (ИМ) с сопутствующим ожирением, 

которые лечились в инфарктном отделе (средний возраст 
64,6±7,4 года), 55 из них с острым ИМ и сопутствующим 
ожирением и 60 пациентов с острым ИМ без ожирения. 
Контрольная группа состояла из 20 здоровых лиц соответ-
ствующего возраста и пола.

Установлено, что у пациентов с ИМ с ожирением и без ожи-
рения уровни инсулиноподобного фактора роста-1 (ИФР-1) 
и эндостатина были выше, чем у лиц контрольной группы 
(p<0,05). Уровень ИФР-1 при остром ИМ с ожирением был 
статистически достоверно выше, чем в сыворотке пациентов 
с ИМ без ожирения (180,64±12,2 нг/мл и 128,76±8,1 нг/мл, 
соответственно, p<0,05). 

У больных ИМ и ожирением были увеличены показатели 
ИФР-1 и уменьшены показатели эндостатина в сравнении с 
больными острым ИМ без ожирения. 

Выявлено, что у пациентов с ИМ и ожирением повышение  
активности ИФР-1 сопровождалось высоким уровнем про-
атерогенных липидов, уменьшенными объемами полостей 
сердца и утолщением межжелудочковой стенки левого желу-
дочка. Гиперэндостатинемия ассоциировалась с дилатацией 
левого желудочка. 
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kvlevis mizans warmoadgenda  angiogenezis 
markerebis – insulinis msgavsi zrdis faqtor-1–is 
da endostatinis Seswavla miokardiumis mwvave 
infarqtiT pacientebSi simsuqnis arseboba/ararse-
bobaze damokidebulebiT.
kvlevaSi CarTuli iyo miokardiumis mwvave in-

farqtiT (mmi) 105 pacienti Tanamdevi simsuqniT,  sa-
Sualo asaki – 64,6±7,4  weli,  maT Soris 55 - mwvave 
infarqtiT da  simsuqniT, 60  – mwvave infarqtiT 
simsuqnis gareSe. sakontrolo jgufi Seadgina 
Sesabamisi asakisa da sqesis 20 janmrTelma pirma.
dadginda, rom mmi-T pacientebSi simsuqniT da 

simsuqnis gareSe insulinis msgavsi zrdis faq-
tor-1–is (izf) da endostatinis done ufro maRalia,  
vidre sakontrolo jgufSi (p<0,05). izf-1-is done 
mmi-iT da simsuqniT pacientebSi statistikurad sar-
wmunod  metia, vidre simsuqnis armqone pacientebSi 
(180,64±12,2 ng/ml, 128,76±8,1 ng/ml, Sesabamisad, p<0,05). 
mmi-iT da simsuqniT pacientebSi  momatebulia izf-
1-is maCveneblebi da Semcirebulia endostatinis 
maCveneblebi, mmi-iT da simsuqnis gareSe pacien-
tebTan SedarebiT. 
dadgenilia,  rom  pacientebSi mmi-iT da sim-

suqniT izf-1-is maRal aqtivobas Tan axlavs 
proaterogenuli lipidebis donis zrda,  gulis 
Rruebis moculobaTa Semcireba da marcxena parku-
Wis parkuWTaSua Zgidis gasqeleba. amasTan,  hiper-
endostatinemia asocirebulia marcxena parkuWis 
dilataciasTan.


