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Abstract

Introduction: Obesity is associated with complications like Diabetes, Asthma, Hypertension and cardiovascular risks which are
to be managed of health care worldwide. Increased BMI during childhood and adolescence may lead to premature death from
disease and may increase the risk of CVD at adult age.

Methods: 30 obese children with an age group of 8-15 years attending paediatric department and 30 healthy age matched non
obese children were taken in the study. BMI was calculated for all and biochemical markers like fasting blood glucose, Insulin
resistance (HOMA-IR) were determined using commercial enzymatic kits. MDA, FRAP, and NO was determined by chemical
methods.

Results: A significant increased levels of BMI, Insulin and insulin resistance (HOMA-IR), MDA and NO levels (P<0.05) was
observed in obese children compared to non-obese but, the levels of Fasting blood sugar levels and FRAP were not statistically
significant in cases compared to controls.

Conclusions: As childhood obesity can influence many risk factors like diabetes, hypertension, asthma, endothelial dysfunction
which may lead to CVD risk and atherosclerosis most of the studies reported that there are possible chances to minimize these
risk factors by proper medication and most of the events are even reversible. Therefore the parent should be suggested to have a

proper dietary management and medication in order to avoid the progression of these risk factors in adulthood.
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Introduction

Obesity has become a serious public health
concern affecting significant portion of the
population. It has been estimated that worldwide
over 22 million children under the age of 5yrs are
obese, and one in 10 children is overweight.
Childhood obesity is reaching epidemic proportions and
represents the most important chronic disease in this
age group®. Obesity is associated with long lasting
physical and mental health consequences resulting in,
insulin-resistance, hypertension, and dyslipidaemia. A
high BMI during childhood and adolescence has been
associated with, increased risk of coronary heart disease
at adult age®9,

Insulin  resistance which is most commonly
noticed in obesity and an important factor may lead to
other metabolic disorders and cardiovascular risk
complications. Insulin resistance, decreased biological
response to insulin leads to chronic hyperglycaemia®.
In obesity the cause of insulin resistance can be
explained that excess adipose tissue metabolites may
lead to release of metabolites like adipocytokines and
increase release of free fatty acids, which may result in
further risks like endothelial dysfunction, metabolic
syndrome, dyslipidaemia, PCQOS, and Type 2
diabetes®,

Childhood obesity is associated with endothelial
dysfunction, which mainly leads to atherosclerosis but a
reversible event. Nitric oxide the major vasodilator that
causes relaxation of the vascular smooth muscle having
atheroprotective activity, preventing aggregation of

platelet, proliferation of vascular smooth muscle cells
(VSMC) and foam cell formation®. The endothelial
dysfunction will happen when there is an imbalance
between the vasodilator and vasoconstrictor compounds
and when endothelial vascular wall as gets exposed to
elevated lipid levels, insufficient nitric oxide production
and increased blood pressure which are mainly
observed in obese individuals. This concept needed to
be cleared because the endothelial dysfunction mainly
leads to atherosclerosis(®).

Obese individuals are at higher risk of oxidative
stress compared to lean individuals®. There are many
factors that lead to increased oxidative stress in obesity
that may be due to increased adipose tissue, adipokines,
insulin resistance, hyperlipidemia, hypertension which
can cause oxidative stress. Chronic Oxidative stress
leads to damage of cardiovascular system and poor
glycemic control indicating that these individuals are
more prone to develop atherosclerosis. The oxidative
stress in obesity is mainly because of a sedentary life
style, decrease intake of antioxidants and vitamins in
the diet>12, Obesity in childhood is one of the
important factors to take into consideration as it may
lead to the adulthood early onset of CVD risk. With this
background we have taken a case- control study to find
out the oxidative stress and endothelial dysfunction in
obese children.

Material and Methods
The present case control study was done in MNR
Medical College and Hospital, Sangareddy, Telangana
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during October 2015 to June 2016. The study includes
total 30 obese children with an age group of 8-15 years
attending paediatric OP and 30 healthy age matched
non obese children were taken as a control group. An
informed consent was obtained from all the participants
and study protocol was approved by institutional ethical
committee.

Sampling and Storage: After overnight fasting venous
blood samples were collected in a plain bulb,
centrifuged at 2000 rpm for 15 minutes and stored
immediately at -80°C until analysis. 1ml of blood was
collected in anticoagulated bulb and plasma collected
for analysis of glucose.

Biochemical analysis: Glucose levels were measured
by using glucose oxidase-peroxidase technique. Insulin
levels were measured by Enzyme linked
immunosorbent assay (ELISA) technique and were
expressed as plU/ml. Insulin resistance was determined
by the homeostasis model assessment (HOMA- IR).
MDA levels were measured by TBARS method. Nitric
oxide levels were measured using the cadmium
reduction method. AIll subjects had undergone
anthropometric measurements, including Height (m),
weight (kg), measurements were used to calculate the
body mass index (BMI = Wt/ height in m2), evaluation
of systolic and diastolic blood pressures.

HOMA-IR: Homeostatic model assessment (HOMA)
is a method for assessing the degree of insulin
sensitivity (HOMA %S) and level of beta cell function
(HOMA %B) from basal (fasting) plasma glucose and
insulin or C-peptide concentrations.

Statistical analysis: The statistical Package for the
Social Sciences (SPSS version 11.5 for Windows) was
used for statistical analysis. Results were expressed as
mean * SD. Unpaired t-test (one tailed) was used to
compare the means, and a P value less than0.05 was
considered to be statistically significant.

Results
Table 1: Characteristics of markers in the obese

children group and control group
Control Cases

Parameter (Mean + (Mean Vzl-ue
SD) SD)

BMI (kg/m?) 19.12+42.12 | 30.15#5.16 | 0.001*
EE; (mmof | 952441512 | 100.1#10.15 | 0230
ES)P (mm of | 7004532 | 731+424 | 0.146
FBS (mg/dl) 90.22+15.52 | 93.15+18.21 | 0.216
Insulin *
(IU/mi) 3.42+2.28 6.12+4.15 0.000
HOMA-IR 2.24+1.12 5.42+2.25 0.000*
MDA 219+018 | 5.12+1.12 | 0.000*
(mmol/L)

FRAP 1.15+£2.25 1.20+0.15 0.018
(mmol/L)

Nitric  oxide | 55.13+4.21 66.15+4.12 0.001*

[ (umol/L) | | | |

The above table showing statistically significant
Insulin and insulin resistance measured as HOMA-IR,
greater BMI, MDA and NO levels were significantly
increased in cases compared to controls but, Fasting
blood sugar levels and FRAP were not statistically
significant in cases (Table 1).

Discussion

Childhood obesity gone into much interest because
obesity increases all causes of mortality risks so,
predicting the risk of childhood obesity is much
beneficial than in adulthood obesity. The prevalence of
Childhood obesity is reaching epidemic in many
regions of the world and it was reported that this group
is at high risk of developing type-2 diabetes®. In the
present study, we observed that fasting blood glucose
levels were not statistically elevated in obese children
compared to non-obese but insulin and resistant
measured as HOMA-IR was statistically significant
indicating that this group is at increased risk of
developing type 2 diabetes. Insulin resistance observed
in obesity is one of the metabolic complications that
may lead to other complications like cardiovascular
risks. Excess adipose tissue observed in obesity release
metabolites and adipokines, adiponectin produced by
adipocytes is mainly responsible for insulin
resistance®*1%), Matsuzawa et al proposed that adipose
tissue has a role in production of inflammatory factors
like TNF-a, Interleukin-6 which mediates production of
C-reactive protein these compounds are responsible for
inflammation in obesity and they are partially related to
insulin resistance®®, Insulin resistance observed in
obesity may also lead to essential hypertension because
insulin has a role in renal sodium retention and insulin
resistance leads to increased sympathetic nervous
system activity and stimulation of vascular smooth
muscle growth@?,

In our study, we observed that oxidative stress
markers are significantly increased in obese children
compared to non-obese and antioxidant status assessed
by FRAP was decreased but no statistically significant
were the same result was shown in the studies done by
Keaney et al and Vincent et al®!9, Oxidative stress
observed in obesity may be due to excess adiposity and
fat distribution which leads to increased production of
metabolites like adiponectin and other inflammatory
products like cytokines, including TNF-a, IL-1, and IL-
6. Inflammation is also one of the sources to oxidative
stress and the increased production of free radicals will
further enhance the production of inflammatory
response were all these factors together leads to
cardiovascular risk in obesity®®. Obesity, which leads
to oxidative stress have been associated with other
disorders like insulin resistance, hypertension,
peripheral vascular disease and ischemic heart diseases.
So, it is needed to correct the OS process in obesity and

International Journal of Clinical Biochemistry and Research 2016;3(4):446-448 447



Sarala Devi Tenepalli et al.

Study of oxidative stress and endothelial dysfunction in paediatric obesity

further studies are needed to find out whether
antioxidant therapy can be useful in these patients to
decrease the CVD risk.

Endothelial ~ dysfunction has gained much
importance because it is the main component that
regulates vascular tone homeostasis, smooth muscle
cell proliferation, trans-endothelial leukocyte migration,
and thrombosis. In the present study, we observed
significantly increased levels of Nitric oxide indicating
that these people are near to develop endothelial
dysfunction, which is now regarded as an early pivotal
event in atherogenesis®. CV risk factors tend to cluster
in obese children and include hypertension, high
cholesterol, triglycerides, insulin resistance, a pro-
inflammatory  status, and disturbances in
adipocytokines®?. Nitric oxide, which is mainly used to
assess the vascular activity as it is produced by
endothelial cells and induces vasodilation by cGMP and
also reduces cell migration, foam cell formation,
platelet aggregation, macrophage adhesion and
inflammation®), Inflammatory mediators in adipose
tissue may release leptin and low concentrations of
adiponectin, Leptin  which regulates appetite,
concentration increases with increase of body fat leads
to oxidative stress in endothelial cells promote vascular
calcification and smooth muscle cell proliferation
which all leads to early onset of CVD.

Conclusion

Obesity is the major risk factors which lead to
other  complications  like  insulin  resistance,
hypertension, oxidative stress, endothelial dysfunction
which ultimately may lead to early onset of CVD risk.
So, obesity which was observed in children was taken
into consideration because identifying these risk factors
in childhood itself will help us to correct the events like
oxidative stress and endothelial dysfunction that leads
to atherosclerosis process in adulthood.
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