
ABSTRACT 

Lipid and Adipokine Metabolism Parameters in Children and the Youth with Excessive 

Nutritional Status 

Introduction 

Lipid compounds are indispensable to the proper functioning of human organism. On 

the other hand, according to the current state of research, lipid metabolism disorders are the 

main factor causing and sustaining atherosclerotic process. 

Atherogenesis may have its onset in childhood, which suggests the necessity of 

a possibly early assessment of its severity. Non-invasive tests assessing the severity of 

atherosclerosis require specialist equipment and experience, which limits their availability in 

normal clinical practice, particularly in screening examinations. Therefore, the assessment of 

lipid parameters, as the most important biochemical risk factors for atherosclerosis, remains 

an irreplaceable examination carrying vital clinical implications. 

In the developmental age population, increasing prevalence of obesity is observed, 

which increases considerably the incidence of dyslipidaemia. The adipose tissue is a secretor 

of a number of biologically active substances known as adipokines; according to the newest 

studies, adipokines directly influence atherogenesis. Therefore, they may constitute a link 

between obesity and the atherosclerotic process. Studies on the endocrine activity of the 

adipose tissue in children, in the context of its relationship with cardiovascular risk factors, 

are less numerous in spite of their being particularly valuable in comparison with similar 

research involving adults. Observations performed in the paediatric population are usually 

devoid of interfering factors, such as coexisting diseases or medicines taken and allow for the 

assessment of early irregularities.  

Aim of the study 

The main aim of the study was to assess lipid metabolism as well as the metabolism of 

selected adipokines in children and the youth with excessive nutritional status. 

The specific objectives of the study involved: 

1) the assessment of the lipid profile, concentrations of selected adipokines (leptin, 

adiponectin, visfatin, resistin, and chemerin), as well as the inflammatory marker level 

(hs-CRP) in obese and overweight patients and children with normal nutritional status; 

2) establishing a connection between the assessed parameters of lipid metabolism and the 

concentration of adipokines and hs-CRP in the studied groups; 



3) the assessment of dependence between the assessed biochemical parameters and selected 

anthropometric parameters (weight and height, BMI, waist and hip circumference, WHR, 

WHtR) in the studied groups; 

4) the analysis of the relationship between the parameters of lipid metabolism, adipokines, 

hs-CRP and neck circumference, skinfold thicknesses, and body composition, measured 

with the use of bioelectrical impedance analysis in children with excessive nutritional 

status; 

5) the assessment of the incidence of lipid metabolism disorders and metabolic syndrome in 

obese and overweight children; 

6) the analysis of the diagnostic value of lipoprotein ratios and selected anthropometric 

parameters in the diagnosis of metabolic syndrome. 

Materials and methods 

A hundred and thirty-five children with excessive nutritional status were qualified for 

the study; all of them were at that time hospitalized in the Departments of Paediatrics and of 

Paediatric Endocrinology and Diabetology of the Medical University of Lublin. The group 

consisted of 80 (59.3%) girls and 55 (40.7%) boys and their mean age was 13.41±2.57 years. 

The control group consisted of 40 children with normal nutritional status, including 19 

(47.5%) girls and 21 (52.5%) boys. The mean age of children in this group was 11.62±2.81 

years.  

In all the children, weight and height, as well as waist and hip circumference and 

blood pressure were measured. BMI, WHR, and WHtR were calculated. In addition, in 

children with excessive nutritional status, neck circumference and skinfold thicknesses were 

assessed as well as the body composition, with the use of bioelectrical impedance analysis. 

A portion of the results was additionally presented as the z-score. In both the study and 

control groups, lipid profile, blood glucose, leptin, adiponectin, visfatin, resistin, chemerin, 

and hs-CRP were assessed. Lipoprotein ratios were calculated. The statistical analysis of the 

obtained results was performed.  

Results 

Considerably higher LDL and TG cholesterol, as well as higher values of lipoprotein 

ratios and lower HDL cholesterol levels were found in overweight and obese children in 

comparison with the control group. Lipid metabolism parameters in the study group did not 

differ according to sex and age but were related to the nutritional status, the correlations were 

stronger in boys than in girls. 



Dyslipidaemia was found in 62.2% of overweight and obese patients and the most 

frequently recognized disorder was the low level of HDL cholesterol (19.3%). Borderline or 

abnormal levels of lipid metabolism parameters were found in 89.6% children with excessive 

nutritional status. In 37.8% of children, an elevated level of LDL/HDL was found. In the 

control group, the incidence of dyslipidaemia was 15.0%; 10.0% of children were diagnosed 

with hypertriglyceridemia. Borderline or abnormal values of lipid profile were diagnosed in 

60,0% of children with normal nutritional status while no elevated lipoprotein ratios were 

found in this group. 

In comparison to the control group, overweight and obese children were characterized 

by a statistically significantly higher levels of leptin, visfatin, and hs-CRP and lower level of 

adiponectin. No difference in the levels of resistin and chemerin was found between the 

analysed groups. Girls with excessive nutritional status were found to have statistically 

significantly higher levels of leptin and resistin in comparison to the boys. The levels of the 

examined adipokines, especially leptin and more rarely chemerin, as well as hs-CRP, were 

related to the indices of the nutritional status.  

In overweight and obese children, the level of adiponectin correlated positively and 

the level of chemerin negatively with TG and lipoprotein ratios. The hs-CRP level correlated 

with the levels of leptin, visfatin, and chemerin. 

Metabolic syndrome (according to the IDF definition) was found in 31.9% of children 

in the study group, with comparable frequency in boys and girls. Children with metabolic 

syndrome were older than those with the excessive nutritional status but no metabolic 

syndrome. The criterion of metabolic syndrome most frequently met in the studied group was 

a low level of HDL cholesterol, found in 53.4% of children. Elevated blood pressure was 

diagnosed in 37.1% of children, hypertriglyceridemia in 17.2% and elevated fasting glucose 

in 1.7%.  

The values of the majority of the assessed anthropometric parameters were statistically 

significantly higher in children with metabolic syndrome than in those with excessive 

nutritional status but without metabolic syndrome. The groups differed in fat mass but not in 

the percentage of the adipose tissue assessed with the use of bioelectrical impedance analysis. 

In children with metabolic syndrome, significantly higher levels of TG, leptin, as well as 

higher lipoprotein ratios and lower HDL cholesterol levels were found, in comparison to other 

overweight and obese children.  

Lipoprotein ratios were characterized by a quite good diagnostic power (AUROC 

0.804 and 0.764) and accuracy (ACC 78% and 74%) for the specified cut-off criteria in the 



differentiation of patients with and without metabolic syndrome in the study group. The 

diagnostic value of WHtR in diagnosing metabolic syndrome was lower (AUROC 0.680), 

with the cut-off value of 0.65.   

Conclusions 

1. Lipid metabolism disorders are found in the majority of overweight and obese children. 

The lipid profile in this group of patients does not depend on their sex or age, but on their 

nutritional status. Therefore, it is necessary to assess the parameters of lipid metabolism in 

all overweight  and obese children. 

2. Lipoprotein ratios, which are higher in overweight and obese patients, may be useful for 

diagnosing metabolic syndrome in children with excessive nutritional status.  

3. In boys with excessive nutritional status, the degree of adiposity and central adipose tissue 

distribution is more strongly than in girls associated with the incidence of lipid 

metabolism disorders and the severity of inflammation. 

4. WHtR, which is a new marker of central obesity, has moderate diagnostic value in  

determining metabolic syndrome. 

5. The concentration of leptin, adiponectin, and visfatin is different in children with 

excessive nutritional status and healthy children, which suggests an early stage at which 

these compounds affect metabolism in obesity in the developmental age.    

6. The level of leptin, with its numerous correlations to the parameters of nutritional status, 

may be an indicator of the amount of the adipose tissue in overweight and obese children. 

Higher levels of leptin in children with metabolic syndrome suggest its contribution to the 

occurrence of the complications of obesity. 

7. A positive association between chemerin and the proatherogenic lipid profile as well as 

the negative association between adiponectin and the proatherogenic lipid profile in 

children with excessive nutritional status may indicate the impact of adipose tissue 

hormones on the development of atherosclerotic lesions. 

8. The demonstration of borderline and abnormal parameters of lipid metabolism in children 

with normal nutritional status attests to the usefulness of lipid profile screening in the 

whole developmental age population. 

 


