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ABSTRACT

The prevalence and magnitude of childhood obesity are increasing so rapidly nowadays. It is resulted
in many health complications in adulthood. Fat tissue releases numerous bioactive molecules, called
adipokines, which affect whole body homeostasis. Omentin-1 is a novel adipokine that is abundantly
expressed in visceral fat tissue. The focus of our interest was to assess omentin-1 level in obese Egyptian
children and its relation to anthropometric and metabolic parameters. Thirty obese children were compared
with 30 matched healthy controls. All children were subjected to full clinical examination, anthropometric
parameters were measured and fasting serum glucose, lipids, HOMA-IR and omentin-1 levels were
determined. There was significant difference between obese and controls as regards HbAlc, total cholesterol
and LDL while a highly significant difference as regard to HOMA-IR, triglycerides and HDL with higher values in
obese group. In contrast omentin-1 serum level recorded highly significant reduction among obese subjects
versus control counter parts but there was no significant correlation of serum omentin-1 level with
anthropometric and metabolic findings. The present data indicate that omentin-1 serum level is low in obese
children while no correlation with neither anthropometric nor metabolic syndrome parameters. Further
studies needed to be done in our community on larger population with narrow age range that may reveal
omentin-1 as a possible target in the treatment of childhood obesity.
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INTRODUCTION

Obesity is a common childhood disease, it's now known as being a global epidemic [1]. In the
twentieth century especially its last quarter, obesity prevalence in children and adolescents in developed
countries had been increased by two to five times. This increase occurs in developing countries as well. In
Egypt, nowadays there is an overwhelming problem which is obesity of children and adolescents leads to
urgent need for implementation of plans with main goal for eradication of this problem [2]. During the last
decades, obesity had been considered a public health problem mainly because of its complications as
atherosclerosis, chronic kidney disease and increased cardiovascular morbidity and mortality [3]. It’s also
associated with many metabolic disorders including elevated blood pressure, insulin resistance and
dyslipidemia, which are components of metabolic syndrome [4]. Generally, obesity is the abnormal or
excessive accumulation of fat in adipose tissue to the extent that health may be impaired [5]. Adipose tissue is
considered as an active endocrine organ which secretes a variety of bioactive molecules known as adipokines
[6] which in recent years, believed to have fundamental role in obesity related metabolic disturbances [7].
These adipokines are resistin, visfatin, apelin, adiponectin, retinol binding protein-4, serum amyloid A,
plasminogen activator inhibitor-1, angiotensinogen, vaspin, omentin, chemerin and zinc-alpha2-glycoprotein

[8].

Omentin is a novel fat depot-specific adipokine with insulin-sensitizing effects identified from a cDNA
library from visceral omental adipose tissue by Yang et al. in 2003 [9].0mentin mRNA is detected with major
concentration in the stromal vascular fraction of visceral adipose tissue and while minor one in subcutaneous
fat depots and mature adipocytes. Omentin had two homolgus isoforms omentin-1 and omentin-2; omentin-1
is the major circulating form [10].

As omentin-1 is considered to play a role in the pathogenesis of obesity and insulin resistance, so
there is a need to measure its level. But, unfortunately, its circulating levels in obesity have not been
adequately studied especially in children and its correlation with anthropometric and metabolic parameters in
obese children is still controversial. Therefore, based on the presence of omentin-1 in the circulation and its
potential role as insulin sensitizer the current study was conducted to measure its serum level in obese
children and to explore its relation with the anthropometric and metabolic parameters.

MATERIALS AND METHODS
Study Population

This case control study included 30 obese children recruited from Nutrition Clinic, Medical Research

Centre of Excellence, National Research Centre (NRC). They were 16 males and 14 females, their ages ranged

from 4 to 15 years old.

Inclusion criteria were: Obese children with BMI above 95™ percentile and Prepubescent (not more than
Tanner stage 1).

Exclusion criteria were: Obese children with chronic illness or prolonged use of medications and obese children
with major congenital anomalies.

Thirty healthy children with BMI below 85" percentile of matched age and sex were included as control group.
Ethical Considerations

The study had been approved by the Medical Research Ethical Committee of NRC. An oral consent
was obtained from each subject in the study and written informed consent from their parents after
explanation of the aim of the study.

Each child (patients& controls) was subjected to:

- Full medical history laying stress on family history of obesity
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- Physical examination and anthropometric evaluation: Weight was measured using SECA balance scale
with a sensitivity of 0.1 kg and height was measured using a Harpenden stadiometer with a sensitivity
of 0.1 cm. waist circumference and hip circumference were measured in centimeters

- Biochemical analysis:

All serum samples were obtained between 8:00 and 9:00 am under fasting conditions. Fasting serum
glucose, lipids, insulin resistance (IR) was calculated by homeostasis model assessment (HOMA). HOMAIR was
calculated according to HOMAIR equation= [Fasting Plasma Glucose (mmol/L) x Fasting Plasma Insulin (mIU/L)]
/22.5 [11].

Serum omentin-1 was measured by a detection set for ELISA application (Glory Science Co., Ltd, Del
Rio, USA) according to manufacturer’s instruction.

Statistical Analysis

The collected data were coded, tabulated, and statistically analyzed using IBM SPSS statistics
(Statistical Package for Social Sciences) software version 22.0, IBM Corp., Chicago, USA, 2013.Descriptive
statistics were done for quantitative data as minimum& maximum of the range as well as meanSD (standard
deviation) for quantitative parametric data, while it was done for qualitative data as number and percentage.
Inferential analyses were done for quantitative variables using independent t-test in cases of two independent
groups with parametric data. In qualitative data, inferential analyses for independent variables were done
using Chi square test for differences between proportions. While correlations were done using Pearson's
correlation for numerical parametric data. Linear regression model was used to find out independent factors
affecting Omentin-1 level, but nothing significant was yielded. The level of significance was taken at P value <
0.050 is significant, otherwise is non-significant.

RESULTS
A total of 30 obese children (16 males 53.3% and 14 females 46.7%) mean age, 8.2+2.9 years and 30
healthy children (14 males 46.7% and 16 females 53.7%) mean age, 7.9+2.9 years were included in this study.
As shown in table (1).There was highly significant difference between obese and controls as regards weight,

BMI, waist circumference, hip circumference and waist- hip ratio.

Table (1): Comparison between study groups regarding anthropometric measures

Variable Obese n=30 Controls n= 30 P Value

Weight (kg) 48.8+16.1 32.217.7 <0.001*
Height (cm) 129.0+16.0 128.8+15.0 0.950

BMI (kg/m?) 28.3+3.4 19.240.6 <0.001*

Waist circumference (cm) 84.417.5 61.419.3 <0.001*

Hip circumference(cm) 92.819.2 80.8+10.0 <0.001*

Waist- Hipratio 0.9+0.0 0.8+0.0 <0.001*

Data are expressed as mean + SD, *P value < 0.05 was considered significant.
BMI: Body Mass Index.

There was significant difference between obese and controls as regards HbAlc, total cholesterol and

LDL while the difference was highly significant as regards HOMA-IR, triglycerides and HDL with higher values in
obese group (Table 2).

Table (2): Comparison between study groups regarding fasting blood glucose, insulin, glycated hemoglobin

. Obese Controls
Variable =30 n= 30 P Value
Fasting glucose (mg/dL) 94.619.5 95.615.9 0.627
Fasting insulin
+ +
(mIU/L) 14.317.0 13.5#4.1 0.598
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HOMA-IR 3.441.7 0.9+0.4 <0.001*
HbA1c% 5.8+0.6 5.4+0.6 0.006*
Total cholesterol 141.5423.7 127.9+18.2 0.016*
(mg/dL)
Triglycerides 87.8438.3 59.4+10.4 <0.001*
(mg/dL)
HDL
37.7+9.4 54.3+6.8 <0.001*
(mg/dL)
LbL 85.9+24.0 69.2+13.5 0.002*
(me/dL] 9424, 2413, .

Data are expressed as mean + SD, *P value < 0.05 was considered significant.
HOMA: homeostasis model assessment- insulin resistance, HbAlc: hemoglobin Alc, HDL: high density
lipoprotein, LDL: low density lipoprotein.

Concerning omentin-1 serum level, there was a highly significant difference between the studied
groups being lower in obese(7.312.8) than control counterparts (17.3+3.3) as shown in Table (3)

Table (3): Comparison between study groups regarding Omentin-1 serum level

. Obese Controls
Variable n=30 n= 30 P Value
Omentin-1 (ng/mL) 7.312.8 17.3+3.3 <0.001*

Data are expressed as mean + SD, *P value < 0.05 was considered significant.

Interestingly, there was no significant correlation ofomentin-1 serum level with anthropometric and
other laboratory findings among the studied groups as indicated in Table (4)

Table (4): Correlation of omentin-1 serum level with anthropometric and laboratory findings

Obese n=30 Control n=30

r P Value r P Value
Weight 0.066 0.729 0.083 0.662
Height 0.008 0.965 0.023 0.904
BMI 0.188 0.321 0.350 0.058
Waist -0.022 0.908 0.128 0.501
Hip 0.073 0.702 0.120 0.526
Waist- hip ratio -0.178 0.347 0.007 0.970
Glucose 0.298 0.110 0.295 0.114
Insulin -0.120 0.529 0.006 0.975
HOMA-IR -0.072 0.707 -0.211 0.264
HbAlc 0.275 0.141 0.014 0.943
Cholesterol -0.004 0.983 0.330 0.075
Triglycerides -0.063 0.741 -0.069 0.718
HDL -0.016 0.934 -0.079 0.678
LDL 0.024 0.900 -0.049 0.798

*P value < 0.05 was considered significant.
BMI: Body Mass Index, HOMA: homeostasis model assessment- insulin resistance, HbAlc: hemoglobin Alc,
HDL: high density lipoprotein, LDL: low density lipoprotein.

DISCUSSION
Obesity is associated with an array of health problems in children. Visceral obesity is strongly

associated with insulin resistance, hyperglycemia, dyslipidemia, and hypertension [12]. Adipose tissue derived
many molecules, collectively called adipokines, omentin-1 is one of the recently discovered adipokines.
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Omentin-1 had a key role in obesity abnormalities either clinical as cardio metabolic complications
(dyslipidemia, type 2 diabetes mellitus and atherosclerosis) or subclinical as insulin resistance and low grade
inflammation, which in turn result in cardiovascular disease in youth [13,14]

Omentin-1 is a 34 kDa protein which was first known in the Paneth cells of the small intestine. It’s
mainly produced by visceral adipose tissue, thymus, heart, small intestine and colon. It leads to enhancement
of insulin stimulated glucose transport through improvement of insulin signal transduction [15].

In the last few years, despite there is increase in adipose tissue derived pro-inflammatory factors
description but they are still not enough used in the clinical practice of childhood obesity. [14]

To our knowledge, this study had been conducted for the first time in Egypt on obese children to
reveal the level of serum omentin-1 in them and its relation to the anthropometric and metabolic parameters.
Our results had shown that obese children are prone to dyslipidemia in the form of elevated total cholesterol,
triglycerides, low-density lipoprotein (LDL) and reduced high-density lipoprotein (HDL). These high levels
indicate the importance of screening for dyslipidemia in obese children. These results were strongly fitted with
the previuos studies of Klop et al. [16] and Korsten-Reck et al. [17]

The present study results showed that the HOMA-IR and HbAlc levels of the obese group were
significantly higher than those of controls which make an alarm that even when obese children apparently had
no symptoms of diabetes mellitus or insulin resistance but actually, they had the early indicators of metabolic
complications. These results were matched with what had been found by Onalet al. [18] while to the opposite
of Sngun et al. [19] findings which showed higher HOMA-IR levels in obese children than healthy children and
normal HbAlc in both groups.

In the current study we found significantly lower serum levels of omentin-1 in obese group in
comparison with the control while no significant correlation of its level with anthropometric nor other
laboratory findings. In Prats-Puig et al. [20] study there was high levels of omentin-1 in obese patients with
more severe insulin resistance, increased triglycerides and family history of diabetes as their work was
conducted in a group of 161 healthy prepubertal children with very narrow age range (7 1 year). Meanwhile,
in Schipper et al. [21] study there wasn’t any significant difference between normal weight and obese subjects
as regards omentin-1 level

In accordance with our results, other studies which had been conducted on adults have indicated that
omentin-1 level and omentin 1 gene expression in visceral adipose tissue are decreased in obesity [22, 23].
These were in agreement with Oswiecimska et al [24] conclusions, that serum omentin-1 concentration is low
in obese subjects and increase with loss of body weight as in subjects with anorexia nervosa. All of these
findings were explained by Ohashi et al. [25] as obesity is associated with low levels of chronic inflammation,
were found to indirectly down regulate serum omentin level so in turn, weight loss and different inflammatory
states could be modulators of omentin expression and function. Our findings go with those of Catliet al. [26]
the only difference that they found a negative correlation of omentin-1 with BMI, WC, HOMA-IR and insulin
levels. This may be due to their sample size which was larger than ours.

In conclusion, our data clearly indicate that omentin-1 serum level is low in obese children while no
correlation with neither anthropometric nor metabolic syndrome parameters. We recommend further studies
to be done in our community on larger population with narrow age range that may reveal omentin-1 as a
possible target in the treatment of childhood obesity.
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