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Abstract

Introduction: Obesity is associated with social and medicdsrithat especially make it a problem. The studjois
determine whether the lipid abnormalities obseruedobese adolescents are associated with insufistamce &
oxidative stressMethods. We evaluated the relationship between lipid lewasld insulin resistance and oxidative stress
in 30 female obese adolescents who were obese (hady index > 25 Kg/m). Insulin resistance wassasgkby fasting
insulin and glucose level, Lipid profile was studlisncluding, total cholesterol, HDL, LDL, and oxitle stress by
estimating vitamin-c and Malandialdehydeesults. All the parameters except serum HDL level showephiicant
increase in obese adolescents persons while HD&l leas significantly decrease@onclusion: The study indicates
elevation of glucose, lipid profile levels and cadive stress in obese adolescents. This is dugperimsulinaemia leads
to insulin resistance. Insulin resistance may lspaasible, for changes in lipid and lipoprotein @amiration. childhood
weight requires special early attention becausalimsesistance, inflammation and dyslipidemia @ase the risk of

cardiovascular disease
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I ntroduction

Obesity is rapidly becoming one of the most impatrta
medical and public health problems of our time.
Obesity is associated with a high rate of morbidiby
early mortality if left untreated [1]. Thereforehesity is
currently identified as a major health problem.
Although obesity in childhood and adolescence isemo
common among countries with high economic
standards, its prevalence is growing rapidly in
developing countries [2] .Obesity is a chronic dse
with  multifactorial etiology. In childhood and
adolescence, it often leads to important metabolic
alterations, which, depending on the duration and
severity, may determine the development of chronic
diseases in adulthood [3,4]. Obese individuals nofte
present with metabolic disorders, such as high dloo
pressure, elevated fasting glucose levels and lipid
abnormalities, which promote vascular injury and
endothelial dysfunction [5]. Lipid abnormalities iea
also been reported in obese adults, who have elévat
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triglycerides and LDL cholesterol and low levels of
HDL cholesterol. Similar lipid profiles have been
reported in obese and nonobese adults with type 2
diabetes, in obese normoglycemic adults, and in
nonobese adults with impaired glucose tolerancég].[6,
As the central dogma regarding the pathophysiolufgy
obesity unfolds, it is evident that the expansidn o
visceral adipose tissue caused by overconsumption o
nutrients plays a central role. As visceral fatreso
expand, adipocytes generate increasing levels of
reactive oxygen species (ROS) that incite increased
expression and secretion of inflammatory adipokines
.Oxidative stress leads to insulin resistance withi
adipose tissue as well as in peripheral tissuesilim
resistance is one of the hallmarks of obesity and
accounts for many of its comorbidities, including
hypertension [8]. To determine whether the lipid
abnormalities observed in obese adolescents are
associated with insulin resistance and oxidativesst
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This study was conducted in 2014. It included 10-18
year-old children and female adolescents (30) wédub h
been attended to out patient to the Pediatric dieyeat

of RIMS hospital srikakulam. Children with diabetes
thyroid diseases, any disease related to hepatic
problems, or any pharmacological treatment thatccou
lead to changes in blood lipids were excluded ftbm
study. The study protocol complied with Helsinki
Declaration guidelines and was approved by the
Clinical Research Ethics Committee of the RIMS .eAft
explaining the objectives of the study to the
participants, written consents were obtained. Raren
were also required to sign a written consent foom f
participation of their children in the study.

Measurements were taken with the children
anthropometric and blood tests. The examination® we
conducted by a professional team including a pleysic

a trained nurse, and a pediatrician. Anthropometric
evaluations included measuring height and weight to
calculate body mass index (BMI). Height was measure
to the nearest millimeter using a portable stadieme
and weight was recorded to the nearest 0.1 kg wsing
standardized electronic digital scale while thejectis

Results
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were wearing light clothing and barefoot. From thes
measurements, BMI (weight in kilograms divided by
height in meters squared) was computed.

Fasting (12 hours) venous blood samples were daatain
by venipuncture. Plasma total cholesterol, HDL
cholesterol, triglyceride, glucose, and insulin disv
were measured were measured using a enzymatic-
photometric analyzer using commercial kits. LDL
cholesterol was calculated using the Friedewalchéda

[9] The homeostatic model assessment index (HOMA
index = fasting glucose [mmol/L] x fasting insulin
[wU/mL] / 22.5) was used as a measure of insulin
sensitivity [10].

we considered children to be obese or overweight if
their BMI exceeded the age- and sex-specific clit-of
points [11]. .A Student's t test analysis was uted
compare the mean values between controls & obese
adolescents . Statistical analyses were performsatju
the SPSS software package, version 14.0.All dats wa
recorded in special forms and reported as mean *
standard deviation (SD). For all analyses, statsti
significance was considered as p < 0.05.

The biochemical findings of this study are exprdssethe form of the following results. The resulisre expressed as
MeanzSD. The normal values are compared to thematalue. For all parameter of the study, the nmeeah standard
deviation were calculated for patient and contrabjects. Glucose and lipid profile levels were ragtied in both

Controls & Patients. 30 normal are taken as comstubjects who are non obese 30 obese are takersasubjects who

are female obese aldolescents for the study.

Glucose values in obese FBS (113.6+46) elevatedpamed to control subjects (78+9), Glucose valueshbiese PPBS
(132+9) elevated compared to control subjects (1BB+cholesterol values in obese (249+19) elevatmdpared to
control subjects (187+34), TgL values in obese £#9) elevated compared to control subjects (135+28)L values in

obese (132+18) elevated compared to control subjd€t7+29) , HDL values in obese (46+12) decreasedpared to
control subjects (54+11) Insulin values in obeseSHR7.0+5.2) elevated compared to control subjét8&4+3.4),

HOMA-IR values in obese FBS (7.5+1.7) elevated carag to control subjects (3.5+0.7),0Oxidative Stisssgher than
controls. i.e MDA as oxidant in obese (6.0+2.1)vated compared to control subjects (4.3+1.7) ,mitac as

antioxidant in obese (0.7+0.5) elevated comparemtdrol subjects (1.2+0.5).

comparision of mean values of glucose statusand insulin
resistance between obese adolescents and non obese
150 132
113.6 16.9 M patients
M controls
100 78.6
50
27 18.4
75 35
0 I
FBS PPBS INSULIN HOMA-IR
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Table 1: Showing the compar ative mean values of obese adolescents and control
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Obese adolescents Controls

S. No Parameters M ean SD M ean SD

1 FBS 113.6 17.41 78.6 9.5
2 PPBS 132 9.3 116.9 13.6
3 INSULIN 27.0 5.2 18.4 34
4 HOMA-IR 7.5 2.7 3.5 0.7
5 Cholesterol 249.8 21.1 187 34.2
6 Triglycerides 199.9 46.8 135 29.4
7 HDL 46.5 12 54 11.2
8 LDL 132.1 18.1 107.8 29.9
9 MDA 6.0 2.1 4.3 1.7
10 vit-c 1.2 0.5 0.7 0.5
11 age 11.3 0.6 10.5 0.5
12 BMI 94.2 0.5 75.2 24

comparision of mean values of lipid profile levels and BMI
between obese adolescentsand non obese
B PATIENTS m CONTROLS
249.8

Cholesterol

Triglycerides

LDL

12
10

o N B O

comparision of mean values of age and oxidative stress between
obese adolescents and non obese

113

10.5

age

vitamin-c

H patients
M controls
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Discussion

Obesity, Dyslipidemia and Diabetes were consider®d
independent risk factors for coronary vascular aise
and is associated with high amount of morbidity and
mortality. Even though they were independent risk
factors, the three entities were closely relatesl .
obesity leads to insulin resistance which in tuanses
type 2 diabetes and both together leads to dyslipid
[12].

Serrano et al. observed that overweight adolescents
were 4.5-fold more likely to have alterations in M&-

IR index and that these values were higher in
adolescents with higher percentage of body[1f3t
Costa et al. investigated the clustering of carasoular

risk factors in 118 children and adolescents adngrtb

BMI quartiles and found that being overweight was
associated with increased blood pressure, trigigesy
HOMA-IR index, and low HDL-C, comprising a pro-
atherosclerotic profile in this population.[14]. &laim

of the study was to determine abnormal glucoséd lip
profiles. obese adolescents had higher fastingogkic
and higher TC, LDL, TGL and lower HDL values
.When various parameters of blood lipid profile ger
compared it was observed that there was significant
difference between obese and non-obese subjects in
relation to total cholesterol, triglycerides andghhi
density lipoprotein. It is important to point outat
obesity or distribution of fat exerts effect on ddb
lipids, specifically as increased triglycerides and
cholesterol, reduced HDL cholesterol .On the awerag
the more fat, the more likely an individual will be
dyslipidemic . Increased triglycerides level in sbe
impaired lipolysis which reduced the HDL-C
concentrations.Estrogens affect fat cells direably
through estrogen receptors, and promote fat tissue
deposition. Evidence suggests that estrogen inegseas
the differences in adipose tissue depots via
subcutaneous lipid accumulation in woman and vidcer
fat deposition in men [15].

Obesity is a very common cause of insulin resistaht
obese individuals, adipose tissue releases inatease
amounts of non-esterified fatty acids, glycerol,
hormones, pro-inflammatory cytokines and other
factors that are involved in the development ofilims
resistance. When insulin resistance is accompalmed
dysfunction of pancreatic islef-cells that release
insulin leads in failure to control blood glucoséls.
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In obese individuals, increased glucose a levdlis to
hyperinsulinaemia leads to insulin resistance may b
responsible, for changes in lipid and lipoprotein
concentration. Lipid mobilization from the fat depo
and release of FFA is mainly regulated by
catecholamines and insulin (16). Fig:1 Several
mechanisms whereby insulin resistance could canse a
alteration in lipid metabolism have been described.
Hyperinsulinemia is known to enhance hepatic very-
low-density lipoprotein synthesis and thus may alye
contribute to the increased plasma triglyceride labd
cholesterol leveld17]. Resistance to the action of
insulin on lipoprotein lipase in peripheral tissuaay
also contribute to elevated triglyceride and LDL
cholesterol levels [18,19].

Obesity is also associated with chronic inflammgator
response characterized by altered cytokine proalucti
and activation of inflammatory signaling pathways.
Recent reports have linked this inflammatory resgon
to the development of insulin resistance in 2 défe
ways. First, activation of inflammatory signaling
intermediates may be directly involved in serine
phosphorylation of IRS-1 within insulin-sensitivellc
types such as hepatocytes and myocytes and thareby
inducing insulin resistance. Second, inflammatogjl ¢
infiltration within adipose tissue may be involvéa
altering adipocyte lipid metabolism (for examplembr
necrosis factorr [TNF-o] is reported to promote
lipolysis) as well as altering cytokine productidy
adipose tissue, which may in turn have downstream
effects in other metabolically important tiss{@g]. As
visceral fat stores expand, adipocytes generate
increasing levels of reactive oxygen species (RD&)
incite increased expression and secretion of
inflammatory adipokines (1-3). ROS occur under
physiological conditions and in many diseases and
cause direct or indirect damage in different organs
thus, it is known that oxidative stress (OS) isoifred

in pathological processes such as obesity, diabetes
cardiovascular disease, and atherogenic proceftses.
has been reported that obesity may induce systé&&ic
and, in turn, OS is associated with an irregular
production of adipokines, which contributes to the
development of the metabolic syndrome [21]. In [fact
the present study confirms the literature data by
showing that IR is present in obese children and
adolescents, and that this condition is associalfi¢tl
clinical and metabolic alterations.
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Fig:1
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Metabolic Syndrome: The Role of Obesity
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Conclusion

The past decade has provided a framework
understanding of the functions of adipose tissus
metabolic disease. The leo of adipose tissue as
dominant regulator of wholbedy lipid and glucos
homeostasis is now well established, based on sixte
experimental evidence, which shows that dysfunst
in adipose tissue metabolism have a direct impac
lipid and glucosénomeostasis. Indeed, the combinal
of hyperphagia and adipose dysfunction seem:
underlie important metabolic pathologies, such
insulin resistance, type 2 diabetes and cardiovas
diseases. Adipose dysfunctions in obesity incl
secretions of lanormal levels of cytokines linked

insulin resistance, impairments in triglycerideraie
and increases in lipolysis [22]. The study indis:
elevation of glucose and lipid profile levels ineske
adolescents this is due to hyperinsulinaemia ldac
insulin  resistance. Insulin resistance may

responsible, for changes in lipid and lipoprot
concentration. Lipid mobilization from the fat dep
and release of FFA .childhood weight requires s
early attention because insulin resistance, inflation
and dyslipidemia increase the risk of cardiovasc
disease in adults. We also found that lipid, oly-
inflammation, and insulin sensitivity domai
predominantly exist in the data of obese childidrese
domains might be applied to predict thetcomes of
cardiovascular diseases in the future. The associaf
obesity with the insulin resistance syndrome

cardiovascular risk is not only related to the eéegof

International Journal of Medical Research and Review

obesity but also seems to be critically dependen
body fat distribution.
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