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Abstract 

Introduction. The relationship of visceral obesity and excess body weight (EBW) 

with the development of cardiovascular diseases, type 2 diabetes mellitus (DM) and effect on 

quality and duration of life determine the relevance of studying this problem. 

Objective: to assess omentin-1 metabolism and pathophysiological relationship 

between its level and the severity of lesions in the intima-media thickness (IMT) of the 

carotid arteries in type 2 DM in combination with EBW and obesity. 

Material and research methods. We examined 98 people with DM, the first group 

consisted of 64 people with EBW and obesity, second group consisted of 34 people with 

normal body weight, control group – 28 healthy individuals. 

Research results. Evaluation of the correlation matrix showed the presence of a 

positive rather strong negative connection between IMT, especially the right carotid artery 

and the level of omentin-1 in the blood (Rs = –0.55; p = 0.002). According to the results of 
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the regression analysis and the study of the scatter diagram of the obtained data, the functional 

relationship between IMTright / IMTleft and the serum omentin-1 indicator was reliably 

approximated by a step-type model (polynomial curve, R = 0.49, R2 = 0.24, normalized R2 = 

0.22 at F = 10.59, standard error 0.15, p <0.01)). The columnar bivariate 3D histogram clearly 

shows the physiological relationship between these indicators and indicates that the largest 

number of individuals with omentin-1 levels from 5-10 ng / ml had significant disorders of 

the vascular wall (IMT from 1.0 to 1.2 mm). 

Conclusion. Obtained data indicate a statistically significant associative relationship 

between the dynamics of the predictor of cardiovascular risk – IMT with the degree of 

impaired expression of omentin-1. 

Key words: omentin-1; obesity; type 2 diabetes mellitus; intima-media thickness; 

cardiovascular risk. 

 

 

Introduction. The relationship of visceral obesity with the development of 

cardiovascular disease, type 2 diabetes mellitus (DM), as well as the impact of obesity and 

excess body weight (EBW) on quality and life expectancy, determine the relevance of the 

study of this problem [1]. It is well known that adipose tissue regulates glucose homeostasis 

not through its absorption, but indirectly, by regulation lipid homeostasis. Disruption of the 

balance of lipid metabolism can lead to systemic dysregulation of carbohydrate metabolism 

and the formation of insulin resistance [2]. 

Omentin-1 is an adipokin weighing 38 kDa, which is secreted and produced by 

stromal vascular cells of visceral adipose tissue. Circulation and expression of the omentin-1 

gene in adipose tissue are reduced in obese patients. Omentin-1 is also found in endothelial 

cells and may play a role in regulating endothelial function. In addition, several clinical 

studies have shown an association between low omentin-1 levels and coronary heart disease, 

increased arterial stiffness, and carotid atherosclerosis [3]. Increasing the volume of visceral 

fat tissue reduces the expression of the omentin-1 gene, and thus serum omentin-1 levels and 

visceral obesity are negatively correlated. Changes in adipokine levels, leading to endothelial 

dysfunction, cause the development of atherosclerosis in obesity and EBW. There are 

convincing data from experimental and clinical studies on the effects of omentin-1 on 

vascular reactivity and atherogenesis. Experimental studies have shown that omentin-1 causes 

vasodilation of isolated blood vessels of rats by increasing the activity of endothelial nitric 

oxide synthase and stimulates ischemia-induced revascularization in mice [4]. Omentin-1 
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modulates endothelial cell function and revascularization processes. Omentin-1 has been 

reported to stimulate the Akt-eNOS signaling pathway and promote normalization of 

endothelial function in response to ischemia in vivo and in vitro. Several clinical studies have 

also shown an association between low omentin-1 levels and carotid intima-media thickness, 

carotid artery plaque, and coronary heart disease. In these studies, omentin-1 levels were 

negatively correlated with the parameters of atherosclerosis. Studies show that aerobic 

exercise increases serum omentin-1 levels in men with EBW and obesity and cardiovascular 

risk factors [5]. 

It is known that changes in the size of the intimo-medial segment of the common 

carotid artery acts as an early marker of the systemic atherosclerotic process [6]. In the case of 

an increase in the thickness of the indicator, there is an increase in the risk of atherosclerotic 

plaque formation several times over the next few years [7]. Thickening of the intima-media is 

associated with other risk factors for cardiovascular disease (myocardial infarction, stroke, 

sudden death, smoking, dyslipidemia, hypertension, etc.) [8]. Several studies have shown the 

association of intima-media thickening with the development of metabolic syndrome and DM 

[9]. 

In a study of 60 patients with metabolic syndrome (MS), atherosclerotic lesions of the 

carotid arteries were assessed by ultrasound, then patients were divided into two subgroups: 

MS with atherosclerosis (MS+AS) and MS without atherosclerosis (MS-AS) according to the 

level of intima-media thickness (IMT) of the carotid artery and the presence of plaques [10]. 

Vascular stiffness, deformation, and elasticity were calculated, and waist circumference and 

blood pressure were measured in patients. Plasma omentin-1 levels were assessed by ELISA, 

and insulin resistance index (HOMA-IR) was also determined. The authors investigated the 

relationship between omentin-1 and IMT, as well as some metabolic markers. It is reported 

that omentin-1 levels were lower in the MS group than in the control group, and also 

decreased even more in MS+AS compared to MS-AS. In the correlation analysis, omentin-1 

was a negative predictor of IMT, vascular stiffness, waist circumference, body mass index 

(EBW), systolic blood pressure (SBP), blood glucose and HOMA-IR. Thus, the level of 

omentin-1 is closely related to MS and may play an important role in the development of 

atherosclerosis and DB. 

Another study prospectively examined the results of a survey of 78 people (average 

age 46.5 years, 69% men; 59 patients with MS and 19 controls). Subclinically, cardiovascular 

disease was determined by the presence of carotid artery plaques and / or IMT carotid artery > 

0.9 in 2 / 3D ultrasound, left ventricular hypertrophy, or high coronary calcium scoring 
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(CCS). Plasma levels of adipokines and endothelial cell molecules were measured by 

Luminex xMAP enzyme-linked immunosorbent assay [11]. The study showed that an 

increase in sICAM-1, sVCAM-1 and PAI-1 along with a decrease in omentin-1 levels led to a 

shift in balance toward proinflammatory mediators, indicating subclinical atherosclerosis and 

altered cardiovascular risk stratification in patients with early stage of MS in traditional 

assessments. 

Therefore, the study of these structural characteristics in patients with DM in 

combination with EBW and obesity is an extremely important issue. 

Objective: to assess the metabolism of omentin-1 and to study the pathophysiological 

relationship between its level and the severity of lesions of the intimo-medial segment of the 

carotid arteries in type 2 diabetes mellitus in combination with EBW and obesity. 

Material and research methods. We examined 98 people with DM, who were 

inpatient treatment in the KI "RK Endocrine Dispensary" ZRC. Among the surveyed, the first 

group consisted of 64 people (34 women and 30 men) with EBW and obesity (body mass 

index > 25 kg / m2), average age 56.3 ± 10.23 years, the duration of DM was on average 7.47 

± 5.07 years (with a run-up from the first identified to 28 years). The second group consisted 

of 34 people (19 women and 15 men) with normal body weight (body mass index ≤ 25 kg / 

m2), the average age was 55.6 ± 11.92 years, the duration of DM was 6.5 ± 5.70 years (with a 

run-up from the first identified to 22 years). As a control, a group of 28 apparently healthy 

individuals was examined, which was comparable to the first and second groups in terms of 

gender and age. 

Blood sampling for research was performed in the morning on an empty stomach 

between 800am and 900am from the cubital vein. Sterile Vacutainers Systems manufactured by 

Becton Dickinson and Company were used to take blood samples. Separation gel tubes were 

used to obtain blood serum. Blood sampling and further processing was performed according 

to the manufacturer's instructions. 

The concentration of omentin-1 was investigated by ELISA by solid-phase enzyme-

linked immunosorbent assay using commercial test systems and a kit from Bender 

MedSystems GmbH (Austria) according to the instructions in vitro. All ELISA techniques 

were used with full-plate semi-automatic enzyme-linked immunosorbent assay "SUNRISE 

TS" manufactured by Tecan (Austria). The research was conducted in the central research 

laboratory of the State Institution "Zaporizhzhya Medical Academy of Postgraduate 

Education of the Ministry of Health of Ukraine". 
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The omentin-1 assay kit (OMT-1) uses a competitive enzyme-linked immunosorbent 

assay technique with monoclonal anti-OMT-1 antibodies and the OMT-1-HRP conjugate. The 

assay sample and buffer are incubated with the OMT-1-HRP conjugate in the wells of the 

plate for one hour. After the incubation period, the wells are decanted and washed five times. 

The wells are then incubated with the substrate for the enzyme HRP. The reaction product of 

the enzyme-substrate forms a blue complex. Finally, a stop solution is added to stop the 

reaction, which will later turn yellow. Color intensity is measured spectrophotometrically at 

450 nm in a special reader for microplates. The color intensity is inversely proportional to the 

OMT-1 concentration, as OMT-1 in the samples and the OMT-1-HRP conjugate compete for 

the binding site of the OMT-1 antibody. Because the number of sites is limited and most sites 

occupy OMT-1 from the study sample, fewer sites remain for OMT-1-HRP conjugate 

binding. The plotted standard curve corresponds to the color intensity of the concentration of 

standards. The concentration of OMT-1 in each sample is interpolated from this standard 

curve. 

Ultrasound of the carotid arteries was performed in the lying position of the patient on 

the device MyLab50X with a linear sensor of 7 MHz with a slight deviation of the patient's 

head in the opposite direction. Measurements were performed in B-mode in the longitudinal 

section along the distal wall of the carotid arteries at a distance of 1.0 to 1.5 cm proximal to 

the bifurcation of the common carotid artery. Focusing dynamic gain on the depth of the scan 

was set at the level of the wall far from the sensor. The area of interest in the B-mode 

increased until the image of the vessel in the minimum format. Carried out synchronization 

with the R-wave of the electrocardiogram. The calculation was performed on the image, 

which clearly visualized the 3-layer structure of both the anterior and posterior walls of the 

carotid artery. On the depicted far wall, one cursor was placed on the border of the artery 

lumen – intima, the other cursor – on the border of the media adventitia. Measurements were 

performed in the area of visually the maximum value three times, on different cardiac cycles 

and the arithmetic mean value was calculated. Reference values of the norm were taken when 

the IMT is less than 0.9 mm. 

The work is a fragment of the research of the Department of Therapy, Clinical 

Pharmacology and Endocrinology of State Institution "Zaporozhye Medical Academy of 

Postgraduate Education of the Ministry of Health of Ukraine" - "The course of hypertension 

in combination with general diseases of the lungs and joints as a manifestation of 

comorbidity: traditional and additional risk factors". ВН.Р. 03.23.03-15, № state. registration 

0115U000658. 
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Data are presented as mean and standard error of the mean. Correlation analysis 

between groups of independent samples using the Spearman correlation coefficient was used 

to determine the direction and nature of the relationship. The statistical significance of 

intergroup differences was assessed using the Mann-Whitney method. Statistical analysis was 

performed using the program "Statistica 6.1" (StatSoft Inc., USA, serial 

№RGXR412D674002FWC7). For all types of analysis, differences at a significance level of 

less than 0.05 were considered statistically significant. 

Research results. We determined the concentration of omentin-1 in the subjects 

depending on the presence of EBW. The results show that patients of the first group with type 

2 DM and obesity had the lowest levels of omentin-1 – 8.08 [5.04 - 11] ng / ml compared to 

patients of the second group who were not obese (the difference was 127.48%, p<0.05) and 

especially for relatively healthy people in the control group – 21.08 [11.83 - 48] ng / ml. 

Overweight and obesity led to a significant decrease in serum omentin-1 in patients of the 

first group, which, in turn, leads to increased insulin resistance and worsening of type 2 DM, 

as well as activation of pathogenetic chain mechanisms of cardiovascular damage and a 

number of concomitant metabolic changes. In addition, a decrease in omentin-1 values leads 

to increased levels of triglycerides and very-low-density lipoprotein cholesterol. Decreased 

omentin-1 levels are also accompanied by a decrease in blood levels of adiponectin and high-

density lipoprotein cholesterol. 

Next, we studied the concentration of omentin-1 metabolism in the subjects depending 

on the degree of compensation for type 2 DM in patients of different groups. Decompensated 

type 2 DM in patients with EBW with HbA1c values ≥ 8% was reflected in a steady decrease 

in omentin-1 levels (7.73 [4.93 - 10.74] ng / ml) in patients of this cohort – 28.29% less than 

patients with diabetes and EBW in the compensated course of the disease (10.78 [10.41 - 

11.33] ng / ml). In relatively healthy subjects of the control group, omentin-1 was 48.86% 

higher as patients the first group with compensated DM, and 63.33% higher than patients with 

HbA1c ≥ 8% (p <0.05), and mean was 21, 08 [11.83 - 48] ng / ml. 

In the second group of patients with type 2 DM without EBW, the peculiarities of 

diabetes and the quality of glycemic control did not significantly affect the level of omentin-1. 

With good glycemic control and HbA1c <8% without EBW omentin-1 was 13.66% higher 

(19.55 [13.75 - 21.88] ng / ml) than with type 2 DM decompensation without EBW and 

HbA1c ≥ 8% (16,88 [13.61 - 21.95] ng / ml), and compared to the control group was lower by 

7.26 and 19.92%, respectively (mean of the control group was 21.08 [11.83 - 48] ng / ml). 
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The increase in the duration of type 2 DM for more than 5 years in both obese and 

non-obese patients was manifested by a decrease in omentin-1 levels by 39.24 and 25.95%, 

respectively (p<0.05), and amounted to 4.94 [0.76 - 11.05] and 14.15 [13.78 - 19.5] ng / ml. 

In the presence of patients with type 2 DM lasting up to 5 years, with EBW and obesity, 

omentin-1 was determined at the level of 8.13 [5.8 - 11.13] ng / ml (difference with the 

control group of 61.43%), in the absence of EBW and obesity – 19.11 [13,38 - 22] ng / ml, it 

was close to the values of healthy people – 21,08 [11,83 - 48] ng / ml (difference 9.35%) (p 

<0,05). In patients with type 2 DM lasting more than 5 years, with EBW and obesity omentin-

1 was lower relative to the control group by 76.57%, and in the absence of EBW and obesity 

– by 32.87% (p <0.05). That is, with increasing duration of type 2 DM there is a gradual 

decrease in omentin-1 values in patients, especially in the group of patients with obesity and 

EBW. 

In our work, we also determined the thickness of the complex of the intima-media 

segment (IMT) of the brachiocephalic arteries in the subjects depending on different 

characteristics. At persons of the 1st group the indicator was the maximum both from the right 

(1,18 [1,03 - 1,3] mm), and the left side (1,15 [1,03 - 1,28] mm) in comparison with indicators 

of persons of the 2nd group – 0.91 [0.81 - 0.98] and 0.99 [0.9 - 1.05] mm, more by 16.10% (p 

<0.05) and 20, 87% (p <0.05), respectively. The difference between the 1st and control 

groups was 38.82% (p<0.05) and 27.78% (p <0.05) on the right and left side, respectively. 

This indicator in the 2nd group on the left side was comparable to the control group 

(difference 1.11%), and on the right side was 16.47% (p <0.05) more compared to almost 

healthy individuals. 

The state of carbohydrate metabolism compensation in individuals with type 2 DM in 

combination with EBW and obesity had a significant effect on IMT. Thus, in the 1st group, 

the IMT index under the condition of HbA1c ≥ 8% on the left side was 15.69% (p<0.05) more 

(1.18 [1.06 - 1.28] mm) than with effective compensation carbohydrate metabolism and 

HbA1c <8% (1.02 [0.96 - 1.28] mm), on the right side the difference was also significant and 

amounted to 15.38% (p<0.05) at IMT values of 1.04 [0.95 - 1.25] mm with HbA1c <8% and 

1.2 [1.06 - 1.37] mm with HbA1c ≥ 8% (p <0.05). 

In group 2, in patients with different levels of glycosylated hemoglobin, the value of 

IMT on both sides was comparable without statistically significant difference. Thus, on the 

left side the IMT indicator differed by 5.26% in favor of the group with HbA1c <8%, and on 

the right side – by 2.06% in favor of the group with decompensation of DM – HbA1c ≥ 8%. 

IMT on the left side in patients with HbA1c <8% and HbA1c ≥ 8% was 5.56 and 1.12% 
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higher compared to the control group (p<0.05), and on the right side – by 14.12 and 16.47%, 

respectively (p <0.05). 

In the 1st group, the values of IMT on the right side were higher by 15.18% (p<0.05) 

with a duration of DM for more than 5 years (1.29 [1.05 - 1.42] mm) than with less history of 

the disease (1.12 [1.01 - 1.21] mm), on the left side the corresponding difference was 17.59% 

(p <0.05), the value of IMT in patients with obesity and DM up to 5 years left was 1.08 [1.0 - 

1.18] mm, more than 5 years – 1.27 [1.14 - 1.35] mm. Regarding the control group, IMT was 

higher on the left side by 20.0 and 41.11% (p <0.05) in patients of the 1st group up to 5 years 

and more than 5 years of type 2 DM, and on the right side – by 31.76 and 51, 76%, 

respectively (p<0.05). 

In the 2nd group, a significant difference in the values of IMT was determined by the 

case, amounting to 8.33% (p <0.05) between persons with a disease duration of less than 5 

years (0.96 [0.87 - 0.99] mm) and more than this term (1.04 [0.97 - 1.07] mm). On the left 

side, the corresponding difference was 10.34% (p <0.05), the value of IMT in patients without 

obesity and DM up to 5 years of duration on the left side was 0.87 [0.73 - 0.97] mm, more 

than 5 years – 0.96 [0.88 - 1.01] mm. Compared with the control group, IMT was lower on 

the left by 3.33% and higher by 6.67% in patients of group 2 under 5 years and more than 5 

years of type 2 DM, and on the right – higher by 12.94 and 22.35% respectively (p <0.05). 

In the presence of chronic diabetic complications in persons of the 1st group, the IMT 

index on the right side was 1.29 [0.95 - 1.34] mm, on the left – 1.26 [0.98 - 1.27] mm. In 

patients without DM complications IMT on the right was 1.16 [1.03 - 1.3] mm, on the left – 

1.14 [1.03 - 1.29] mm. The difference in the indicators of IMT on the left side in patients of 

the 1st group with complications compared to patients without complications was significant 

and amounted to 10.5% (p <0.05), on the right side – 11.21% (p <0.05). Regarding the IMT 

control group, patients of the 1st group were statistically significantly higher on the left side 

by 26.67 and 40.00% (p <0.05) compared with the group without and with complications, and 

on the right side by 36.47 and 51.76 % (p <0.05), respectively. 

In group 2, the average IMT in people without and with chronic diabetic complications 

was comparable on both the right and left side, with an intergroup difference of 2.02 and 

6.74%, respectively, on the right and left side. Regarding the IMT control group, the patients 

of the 2nd group had a difference on the left side by -1.11 and 5.56% compared with the 

group without and with complications, and on the right side – by 16.47 and 18.82% (p <0.05) 

respectively within the statistical significance. 
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In order to assess not only the relationship, but also its focus and closeness, a 

correlation analysis by Spearman and regression analysis was performed. Evaluation of the 

correlation matrix showed the presence of a positive rather strong negative connection 

between the IMT (especially the right carotid artery) and the level of blood omentin-1 

(Spearman Rank Order Correlations Rs = –0.55; p = 0.002). 

The results of regression analysis and the graph of the relationship between serum 

omentin-1 on the one hand, and IMT-right and IMT-left on the other, are shown in Fig. 1. The 

level of omentin-1 in the blood was considered as an argument (X), with the dependent sign 

being the values of the IMT of the common carotid artery on both sides. 

 

IMTl = 1,2249-0,0213*x+0,0006*x^2

IMTr = 1,2703-0,024*x+0,0005*x^2
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Fig. 1. The results of regression analysis between serum level of omentin-1 and IMT-

right, IMT-left 

 

When constructing a functional relationship between IMT-right/ IMT-left and serum 

omentin-1 index, according to the results of regression analysis and scattering diagram study, 

it should be noted that the approximation error and the value of the residual variance show 

high accuracy of the obtained model. Thus, the problem of regression analysis can be 

considered solved for IMT-right (R = 0.49, R2 = 0.24, normalized R2 = 0.22 at F = 10.59, 
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standard error 0.15, p <0.01). The recorded, gradually regressive parabola, interdependence 

shows that more than half of the total variance of the IMT-right trait may be associated with a 

change in the expression of omentin-1 (as a sign of impaired metabolism of adipose tissue 

hormones), with the largest increase in function observed in the range from 5 to 13, where in 

the vast majority of cases (almost 85%) there was a structural and functional remodeling of 

the arteries and there are atherosclerotic signs of damage to the common carotid artery (IMT 

more than 1 mm). The obtained data indicate a statistically significant associative relationship 

between the dynamics of the generally accepted predictor of cardiovascular risk IMT with the 

degree of expression of adipose tissue hormone in patients with type 2 DM in combination 

with EBW or obesity. 

In Fig. 2 presents a graphical method of studying the series of distribution of values of 

the number of persons depending on the severity of vascular remodeling of brachiocephalic 

arteries and the degree of dysfunction of adipose tissue metabolism (IMT on the right side, as 

more indicative). 
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Fig. 2. Bar graph of the distribution of the number of people with type 2 diabetes 

mellitus in combination with excess body weight depending on the IMT and the expression of 

omentin-1 

 

The obtained bar bivariate 3D histogram clearly shows the physiological relationship 

between these indicators and shows that the largest number of individuals with omentin-1 
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levels from 5-10 ng / ml had significant disorders of the vascular wall (IMT from 1.0 to 1.2 

mm). 

Discussion. It is now well known that omentin-1 is an important adipokine secreted by 

visceral adipose tissue. Evidence has shown that compared to EBW and obesity, omentin-1 

has a more important effect on the prognosis of DM. Omentin-1 shows its effects as 

endocrine, paracrine and autocrine regulation [12]. These mechanisms suggest that altered 

omentin-1 secretion may disrupt glucose homeostasis in the body and subsequently contribute 

to the development of DM. 

It was found that exercise can increase serum omentin-1 in type 2 DM, while in other 

studies, metformin treatment could reduce serum omentin-1 in type 2 DM [13]. Obviously, 

aerobic exercise can be used to increase omentin-1 levels in patients with diabetes, while drug 

interventions have an inhibitory effect. Some studies have reported a decrease in omentin-1 

levels in prediabetes [14]. A possible explanation for this phenomenon is that because 

omentin-1 may increase insulin sensitivity, its decrease may cause impaired glucose 

homeostasis in patients with prediabetes. 

In clinical trials, circulating omentin-1 concentrations were reduced in obese / diabetic 

individuals. In obesity, the concentration of omentin-1 decreased in plasma and adipose 

tissue. In addition, it was found that the concentration of omentin-1 was positively correlated 

with high-density lipoprotein and adiponectin and, conversely, negatively correlated with 

body mass index and insulin resistance [15]. 

Notwithstanding all the above, the exact role of omentin-1 in glucose metabolism and 

its target tissues has yet to be determined; and in relation to the receptors and modes of action 

by which it signals, the above results suggest new perspectives in early diagnosis, 

identification of new biomarkers and the provision of new targets for pharmacological 

intervention. 

IMT is an important marker of atherosclerotic vascular disease worldwide. The 

method is simple, non-invasive and is performed using ultrasound of the arteries in B-mode, 

and therefore is used quite often in the diagnostic process. IMT is also a reliable predictor of 

future cerebral and cardiovascular events. Regression of increased carotid artery IMT due to 

the positive effects of hypolipidemic and antihypertensive drugs has been reported. Despite 

the strong association between elevated IMT arteries and cardiovascular disease, the question 

of whether IMT arteries should be measured to detect subclinical progression of 

atherosclerosis in clinical practice remains unclear [16]. Researchers should consider other 

methodological aspects, such as determining the parameters and location of plaques, choosing 
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the measurement site on the artery, and estimating the maximum or minimum IMT. 

Therefore, ultrasound examination of the artery is an important tool for assessing 

cardiovascular risk in a clinical setting. 

There is significant evidence that IMT has been shown to be useful in predicting 

accidental vascular events in asymptomatic cardiac patients as well as in patients with severe 

symptoms, with an increase in IMT by 1 standard deviation associated with an 8% increased 

risk of myocardial infarction and a 19% increase risk of stroke [17]. 

However, the added value of IMT measurements in the presence or absence of risk 

factors in patients included in the Framingham Risk Score is not always clear. These 

inconsistencies and common measurement problems were the main shortcomings identified in 

the recommendations of the American College of Cardiologists / American Heart Association 

in cardiovascular risk assessment as a reason to measure / not measure IMT [18]. For 

hypertensive patients, caution seems warranted following the recent results of the IMPROVE 

cohort (Immediate management of patients with ruptured aneurysm: open versus 

endovascular repair), which showed that the area under the receiver curve or statistics for 

predicting myocardial infarction and stroke remained virtually unchanged, as IMT was added 

to the Framingham risk scale [19]. It has been suggested that IMT may be a useful marker for 

patients at intermediate risk based on the Framingham Risk Score, and although IMPROVE 

found some statistical evidence of improved reclassification of patients with hypertension, the 

effect was again negligible (NRI = 5.6%). 

A survey of 914 employees between the ages of 21 and 60 (347 women) measured 

SBP at rest, EBW, and IMT by carotid ultrasound. Logistic regression analysis was used to 

estimate the odds ratio (OR) and 95% confidence interval (CI) of obesity stratified by weekly 

PA for abnormally enlarged IMT. Logistic regression analysis showed that those with general 

obesity (OR = 2.50, 95% CI = 1.60-3.91, P <0.001) or central obesity (OR = 2.08, 95% CI = 

1.29-3.40, P = 0.003), significantly higher risk of abnormally elevated IMT even after 

adjustments for age, sex, smoking, alcohol consumption, resting blood pressure and a history 

of hypertension, diabetes and hyperlipidemia compared with those who did not have general 

or central obesity (OR = 1). Multidimensional linear regression showed that age (P <0.001), 

sex (P = 0.002), hypertension (P = 0.014), smoking (P = 0.054), EBW (P <0.001) and 

physical activity (P = 0.011) were important determinants of abnormally elevated IMT in this 

study population [20]. 

The next cohort of authors measured the average IMT of the common carotid artery 

and the maximum IMT of the internal carotid artery in 2965 participants in the Framingham 
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Offspring Study cohort. The results of cardiovascular disease were evaluated during an 

average follow-up period of 7.2 years [21]. A variety of Cox proportional risk models have 

been developed for IMT and risk factors. The reclassification of cardiovascular disease was 

assessed based on an 8-year risk category on the Framingham scale (low, medium or high) 

after adding IMT values. Risk factors on the Framingham risk scale predicted these events 

with statistics C 0.748 (95% confidence interval [CI], 0.719-0.776). The adjusted risk ratio for 

cardiovascular disease with an increase of 1 SD in the average IMT of the common carotid 

artery was 1.13 (95% CI, 1.02-1.24), with a slight change in the statistics C 0.003 (95% CI 

from 0.000 to 0.007); the corresponding risk factor for the maximum IMT of the internal 

carotid artery was 1.21 (95% CI, 1.13-1.29) with a moderate increase in C statistics by 0.009 

(95% CI, 0.003-0.016). The index of pure reclassification increased significantly after adding 

the IMT of the internal carotid artery (7.6%, P <0. 001), but not the IMT of the common 

carotid artery (0.0%, P = 0.99). In the presence of plaque, which is defined as IMT of the 

internal carotid artery more than 1.5 mm, the net reclassification index was 7.3% (P = 0.01) 

with an increase in statistics C by 0.014 (95% CI, From 0.003 to 0.025). The authors 

concluded that the maximum IMT of the common carotid artery predict cardiovascular 

events, but only the maximum IMT (and the presence of plaque inside) of the internal carotid 

artery significantly moderately improves risk classification. 

 

Conclusions: 

1. The presence of EBW and obesity in patients with type 2 DM leads to a decrease in 

the level of the marker of compensation for disturbed metabolism of carbohydrates and lipids, 

a decrease in insulin resistance – omentin-1 by 127.48% compared to patients with type 2 DM 

without EBW and obesity. Patients with glycated hemoglobin HbA1c values of more than 8% 

showed a decrease in omentin-1 values compared with patients with compensated diabetes, 

the difference was more pronounced in patients with EBW and obesity (28.29%, p <0.05), in 

the absence of EBW and obesity the difference was 13.66%. An increase in the duration of 

type 2 diabetes led to depression of the studied marker omentin-1 in obese patients by 39.24% 

(p<0.05), in the absence of obesity – by 25.95%. 

2. The thickness of the complex of the intima-media segment (intima-media thickness 

(IMT)) of the brachiocephalic arteries in the examined individuals was greater in the presence 

of EBW by 16.10% (p <0.05) and 20.87% (p <0.05), respectively, on the right and left side. 

Depending on the degree of compensation for type 2 DM in obese patients, the thickness of 

the intima-media segment of the brachiocephalic arteries in the examined individuals had the 
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following difference: with HbA1c ≥ 8% on the left side it was 15.69% (p <0.05) more than 

HbA1c <8%; on the right side the difference was also significant and amounted to 15.38% (p 

<0.05).  

3. The thickness of the intima-media complex of the carotid arteries in the examined 

individuals with EBW increased with the duration of type 2 DM over 5 years by 17.59 and 

15.18% (p<0.05) on the left and right side, respectively. The difference IMT indices on the 

left side in patients of group 1 with obesity, type 2 DM and complications compare to patients 

without complications was significant and amounted to 10.5% (p <0.05), on the right side – 

11.21% (p<0.05). 

4. Evaluation of the correlation matrix showed the presence of a positive rather strong 

negative connection between IMT (especially the right carotid artery) and the level of 

omentin-1 in the blood (Rs = -0.55; p = 0.002). According to the results of the regression 

analysis and the study of the scatter diagram of the obtained data, the functional relationship 

between IMTright / IMTleft and the serum omentin-1e indicator was reliably approximated 

by a step-type model (polynomial curve, R = 0.49, R2 = 0.24, normalized R2 = 0.22 at F = 

10.59, standard error 0.15, p <0.01)). The columnar bivariate 3D histogram clearly shows the 

physiological relationship between these indicators and indicates that the largest number of 

individuals with omentin-1 levels from 5-10 ng / ml had significant disorders of the vascular 

wall (IMT from 1.0 to 1.2 mm). 

5. Obtained data indicate a statistically significant associative relationship between the 

dynamics of the generally recognized predictor of cardiovascular risk, IMT, with the degree 

of impaired expression of the adipose tissue hormone omentin-1 in these patients. 

 

Prospects for further research. Prospects for further research are to study the 

dynamics of serum omentin-1 levels in patients with metabolic syndrome during therapy with 

SGLT2 inhibitors. 
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