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INTRODUCTION
At present, obesity and overweight have become one of 
the most serious public health problems, due to the sig-
nificant increase of their prevalence among population of 
different age groups in all countries [1, 2, 3, 4]. According 
to prognosis, by 2030, an increase in excess body weight is 
expected in adults up to 86.3% and obesity up to 51.1% [5].

In the age-related population, overweight occurs in 20% of 
children and teenagers. It is estimated that almost every 5th 
European child has abnormal body weight [6, 7]. The highest 
incidence of overweight in teenagers is 28.9% in boys and 
16.4% in girls in Greece. In Italy, almost 36% of children aged 
9 are overweight or obese, and in Spain, 26.6% of children 
aged 9-13 are diagnosed with overweight, almost 4% are obese 
[6, 7]. In overweight and obese children, hyperleptinemia is 
found in 80% of cases, in adults with metabolic syndrome 
(MS) hyperleptinemia is found in 72% [8]. In adults, hyper-
leptinemia is an independent factor for the development of 
coronary heart disease and arterial hypertension.

The manifestation of obesity is MS, which contributes to 
the occurrence of atherosclerosis, type 2 diabetes, which 
leads to increased mortality in the population [9, 10]. One 
of the components of MS is abdominal obesity. An import-
ant role in the development and progression of metabolic 
disorders is played by adipose tissue, which synthesizes a 
large number of adipocytokines, among which hyperleptin-
emia plays an important role in the occurrence of coronary 
heart disease, hypertension, diabetes and stroke. [9, 11]. 

High levels of leptin in the blood plasma are also accom-
panied by activation of the sympathetic nervous system, 
endothelial dysfunction, oxidative stress, proinflammatory 
and prothrombotic disorders [8, 10].

Despite the considerable body of research on the patho-
genesis of MS, this issue needs further study in terms of 
search of effective prevention of obesity-related diseases.

THE AIM
The aim of the study was to evaluate anthropometric, 
hemodynamic parameters, as well as changes in blood 
and leptin lipid spectrum in children and adults with 
overweight and obesity.

MATERIALS AND METHODS
We examined 68 overweight children and 90 patients with 
obesity in combination with stage 2, grade 2 AH who 
were electively inpatient. The control group consisted of 
practically healthy individuals – 20 adults and 55 children.

Among the surveyed children, 49 (72%) girls were over-
weight, boys – 19 (28%), average age was 13.12±0.38. In 
the group of patients with combined pathology (AH with 
obesity), there were 49 (54.4%) men, women – 41 (45.6%), 
the average age was 57.49±1.07.

All patients underwent anthropometric, general clinical, 
laboratory (blood lipid spectrum), instrumental – electro-
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cardiography, echocardiography, ultrasonography (USG) 
and enzyme immunoassay (leptin).

The diagnosis of AH was established using standards of 
diagnosis and treatment in accordance with the recom-
mendations of the Ukrainian Association of Cardiologists, 
the European Society of Hypertension and the European 
Society of Cardiologists (ESH / ESC). Plan of examina-
tion and treatment tactics was guided by the order of the 
Ministry of Health of Ukraine No. 384 of 24.05.2012, «On 
approval and implementation of medical and technological 
documents on standardization of medical care for arterial 
hypertension».

Patients were measured for height and weight, body mass 
index was calculated according to conventional formulas.

Office blood pressure was measured according to stan-
dard of examination. Мeasured systolic blood pressure 
(SBP) and diastolic blood pressure (DBP)/ Heart rate was 
determined after the second pressure measurement.

All persons underwent USG of the internal organs, upon 
which special attention was paid to the increase in the size 
of the liver, the density of its parenchyma, diffuse uniform 
increase in echogenicity, the appearance of the effect of 
distal shading and the diameter of the portal vein.

All enzyme immunoassay methods were performed using 
a «Statfax 303 plus» analyzer (AwarenessTechnology, USA).

Leptin content was determined using the DRG «Leptin 
ELISA» kit (Germany), using on the sandwich principle. 

Research was conducted according to the method of en-
zyme immunoassay.

The results were statistically processed using the Student’s 
t test, Pearson correlation analysis using the «MS Excel 
software».

RESULTS AND DISCUSSION
The study enrolled inpatient patients, who underwent treat-
ment with AH stage II, grade 2 moderate, high and very high 
risk in combination with obesity and children undergoing 
outpatient care by a family physician due to overweight.

Overweight was diagnosed in 25 (36.76%) children, 
respectively.

Obesity of the 1st degree was diagnosed in 61 (67.78%) 
patients, 2nd – in 22 (24.44%), 3rd degree – in 7 (7.78%). 
Obesity was observed in 87 (96.67%) patients. Significant 
increase in total body weight, BMI, thigh volume (TV), and 
TV / waist volume (WV) index was found in overweight 
children and in the group of patients with combined pa-
thology compared with the control group (p<0.05). There 
was no significant difference in WV in the group with 
combined pathology (Table 1).

The mean level of SBP and DBP was significantly high-
er in overweight children (p<0.05) and in patients with 
combined pathology (p<0.01) compared with controls 
(Table 1).

Table I. Anthropometric and hemodynamic parameters in children and adults with overweight and obesity

Indicators Control group  
(n=55)

68 overweight 
children

Control group 
(n=20)

90 patients with 
hypertension and obesity

BMI, kg/m2 19,10±0,31 28,82±0,49** 23,98±0,16 32,24±0,52**

WV, сm 68,00±1,00 96,60±0,81** 73,80±0,92 95,87±1,33**

TV, сm 85,00±1,29 106,01±1,73** 91,38±0,34 91,92±0,55

Index WV/ TV 0,78±0,01** 0,86,±0,02 0,80±0,01 0,96±0,01*

SBP, mm Hg, 110,00±1,23 133,11±2,05** 132,00±0,82 168,20±2,28*

DBP, mm Hg, 70,01±1,63 80,49±1,50** 76,50±1,07 107,20±0,66*

Note: ** p <0,05 compared to control group, * p <0,01 compared to control group

Table II. Indicators of lipid spectrum of blood and leptin in children and adults with overweight and obesity

Indicators Control group  
(n=55)

68 overweight 
children

Control group 
(n=20)

90 patients with hypertension 
and obesity 

 TC, Mmol/l 3,60±0,15 4,54±0,14* 4,32±0,09 6,05±0,13*

TG, Mmol/l 1,06±0,06 1,35±0,08* 1,47±0,06 2,13±0,13*

 LDL, Mmol/l 1,78±0,09 2,44±0,11* 2,62±0,09 3,63±0,05*

 HDL, Mmol/l 1,31±0,07 1,42±0,06 1,25±0,04 1,14±0,05*

Leptin, ng/ml 7,88±2,06 27,65±3,67** 10,54±1, 02 31,72±2,59**

Note: ** p <0,05 compared to control group, * p <0,01 compared to control group



METABOLIC SYNDROME, OVERWEIGHT, HYPERLEPTINEMIA IN CHILDREN AND ADULTS

315

According to the results of USG, in children with over-
weight there was a slight increase in the size of the liver 
18 (26.47%) and in 34 (50.0%) children we revealed the 
heterogeneity of its structure and increased echogenicity 
of the parenchyma.

An ultrasonographic increase of liver size was found in 90 
(81.8%) subjects with AH with obesity, such changes were 
absent in control subjects. Hyperechogenicity of the liver 
parenchyma was observed in 89 (80.9%) of the examined 
persons, heterogeneity of the liver structure was diagnosed 
in 83 (75.4%) persons.

The study of the lipid spectrum of the blood in the ma-
jority of patients indicates on significant increase in the 
levels of proatherogenic fractions, unlike the control group. 
Dyslipidemic changes were found in 59 (87.1%) overweight 
children and 86 (95.56%) patients with AH combined with 
obesity. In particular, an increase in total cholesterol (TC) 
levels was observed in 86 (95.56%) patients, low density 
lipoprotein (LDL) in 60 (66.67%), triglycerides (TG) – in 
47 (52.22%). The level of high density lipoprotein (HDL) 
was maintained within the normal range in 45 patients 
(50.0%) (Table 2).

According to the study, total leptin level in overweight 
children was significantly higher compared to the control 
group (p<0.01). The concentration of leptin in patients 
with hypertension in combination with obesity was 3 
times higher compared to the control group (p<0.01) 
(Table 2). An increase in leptin levels above the reference 
values was detected in 80% of the surveyed individuals, 
indicating on impaired metabolic processes in combined 
pathology.

It is known that the use of statins, in particular ator-
vastatin for the correction of blood lipid spectrum helps 
to reduce leptin levels in adults [12, 13]. However, the 
prescription of statins in children is impractical because of 
many side factors. As a result, the problem of preventing 
obesity in children requires lifestyle adjustments.

Obesity in childhood is accompanied by the devel-
opment of dyslipidemia, hypercholesterolemia, hyper-
leptinemia and hypertension, and in adulthood may be 
an additional risk factor for cardiovascular disease, in 
particular AH [14, 15].

CONCLUSIONS
Thus, obesity or overweight, accompanied by hyperleptin-
emia and an increase in the proatherogenic fractions of the 
blood lipid spectrum, is an important problem that needs 
to be addressed in childhood to prevent cardiovascular 
disease in adulthood.
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