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Abstract

INTRODUCTION: Obesity increased reactive oxygen species generation that it result in oxida-
tive injury on lipids profile and lipoproteins that all of which insert atherosclerotic effect. Nutri-
tional intervention by means of a hypocaloric diet could produce protective effects against the
redox unbalance. In this context, the aim of this intervention trial was to estimate the ability of
weight loss to improve oxidative stress biomarkers related to lipids peroxidation and lipid pro-
file and apoproteins concentrations of serum in obese women.

METHODS: Thirties eight obese women, 15-45 years old, with body mass index (BMI <30
kg/m?2 were recruited. The obese women were assigned to energy-restricted dietary treatments
for 12 week. Before and after nutritional intervention and 10% weight reduction, anthropome-
tric measurements were taken and fasting blood was drawn. Plasma levels of (MDA) determined

with TBAR and triglyceride, total cholesterol and HDL cholesterol.
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Introduction
Obesity has developed globally, with more than 1 bil-
lion adults overweight that at least 300 million of them
clinically obese.! Obese individual has the life expec-
tancy shorter than that of a normal weight individual
about 7 years.2 In women, the risk of nonfatal and fatal
myocardial infarction is increased by 42% with body
mass index (BMI) > 25.3 Obesity is linked with an in-
crease in a number of health risks including coronary
heart disease, diabetes, hypertension, gall bladder dis-
ease and certain types of cancer.* Previous studies have
shown that circulating MDA levels are higher in obese
subjects than in non-obese healthy controls.> This is
likely be related to a number of metabolic impairments
and accompanied by oxidative stress disturbances.5®
Increased reactive oxygen species generation in the
obese woman may result in oxidative injury on cell li-
pids and proteins.”! Native low-density lipoprotein
(LDL) cholesterol is damaged by oxidative species oti-
ginated by monocytes/macrophages at the endothe-
lium.!" Thus, reactive oxygen species accelerate lipid

peroxidation, leading to cardiovascular disease by oxid-
ative stress stimulation.”

Hypocaloric diet in a nutritional intervention could
produce protective effects against the redox unbal-
ance.!?

This protective effect against cardiovascular disease
could be related to a decrease in susceptibility of LDL
oxidation'>4 or stimulation of other antioxidative
processes.!d

In this context, the aim of this intervention trial was
to estimate the ability of weight loss to improve oxida-
tive stress biomarkers related to lipid peroxidation and
lipid profile and apoA and apoB concentrations in
healthy obese women.

Materials and Methods

Subjects

38 obese women, more than 15 years old, with body
mass index (BMI) > 30 kg/m? who referred to the
diet therapy clinic between 2005-2007 was recruited.
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All the participants were in apparent good health as
determined by medical history, physical examination,
and routine biochemical and hematological laboratory
tests. Women who were pregnant, lactating or who
wished to become pregnant were also excluded. The
enrolled women fulfilled the following inclusion crite-
ria: 1. they were premenopausal; 2. they had no histo-
ry of diabetes mellitus, high blood pressure, or dysli-
pidemia; 3. they did not smoke; 4. they had not been
alcoholic; and 5. they had not taken supplemental vi-
tamin or minerals and regular prescription of medica-
tions in the last 3 month.

Study design

The trial was a nutritional intervention controlled by
trained dietitians. The obese women were assigned to
energy-restricted dietary treatments for 12 week. The
hypo caloric diets were designed to produce an energy
restriction of 500 - 1000 kcal/d from the individual
requirement energy. Compliance to energy and nu-
trient intakes were assessed by 3-d food records and
calculating nutrient composition with the Medisystem
nutritional database (Food Procosser If). Before and
after nutritional intervention, anthropometric mea-
surements were taken and fasting blood was drawn.
Body weight and triceps skin fold thickness (TSF) of
each subject was measured in the morning on the first
and ninetieth of study under overnight-fasting condi-
tions

Blood sampling and Iaboratory analyses
Blood samples were obtained by veni-puncture after

an 8—14 h overnight fast. Blood samples were drawn
on the morning of those days that subjects had their
body weight and body composition measured. Plasma
levels of triglyceride, total cholesterol were colorime-
trically and enzymatically and high-density lipoprotein
(HDL) cholesterol and LDL cholesterol was assayed
enzymatically by specific commercial assays. malon-
dialdehyde (MDA) was colorimetrically determined
with TBAR.16

Statistical analysis

Data are expressed as means * standard deviation.
Student's paired t-test was applied to determine the
significance of the changes within treatment
Pearson's correlation analysis was applied to deter-
mine the significance of correlation between two va-
riables. A probability level of 0.05 was designated as
the level of statistical significance.Statistical analysis
was performed with SPSS-11.5.

Results

Thirties eight obese women with a mean age of 33.1
1 8.3 year and a mean body mass index of 36.5 * 4.8

kg/m? were recruited. Changes in body weight, BMI,
TSF, and total cholesterol, LDI.-C, HDI.-C, and total
TG, apoA, and apoB concentrations as a result of
weight reduction are summarized in table 1.

Table 1. Effects of a calorie-restricted nutritional treatment
on anthropometric and metabolic variables.

Biological Day 0 Day 90 P Value
parameters
Body weight (kg) 91.7+2.1 82.7x2 <0.001
Body mass index 36.49 +.78 32.89+0.73
(kg/mP) <0.001
TSF (mm) 4.36 £0.12 3.72+0.16 <(Q.001
Total cholesterol 185.47 +7.55 186.27 +5.98

0.937
(mg/dl)
Triglyceride 156.28 +10.75 115.86+5.91
(mg/d) <0.001
ApoA (mg/dl) 136.94+5.71 124.42+ 296  0.022
AopB (mg/dl) 98.71 £ 3.77 89.28 £ 2.55 0.002

All volunteers lost body weight, as induced by the
energy restriction, which was accompanied by marked
decreases (P < 0.001) in body mass index and TSF
(Table 1).

The mean weight loss was 9 £ 2.6 Kg. During
weight reduction, the concentration of total choles-
terol did not change. But, triglyceride (156.28 + 10.75
vs. 115.86 + 0.5.91 mg/dl; P < 0.001) apoA (136.94 £
5.71 vs. 89.28 + 2.55; P = 0.022) apoB (98.71 £ 3.77
vs. 89.28 + 2.55; P =0.002) concentrations significant-
ly decreased at the endpoint in relation to baseline.

Weight reduction induced by nutritional interven-
tion was associated with a decrease in MDA circulat-
ing levels, which reach statistical significance (5.42 *
0.29 vs. 2.82 = 0.37; P < 0.001) (Table 2).

Table 2. Oxidative state and LDL cholesterol response to
calotie-restricted intervention by hypocaloric diets

Oxidative
) Day O Day 90 PVal
biomarkers & & ue
MDA (nmol/l) 5.42 +0.29 2.82+0.37 <0.001
LDL cholesterol  106.87 +8.67 138.45+5.9
0.348

(mg/dl)
HDL cholesterol 40.64 £ 2.76 47.34 +2.87 <0001
(mg/dl)

Circulating levels of LDL cholesterol did not change
(P = 0.008) but HDL-C level significantly increased
(P < 0.001) during weight reduction (Table 2).
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Discussion

Obesity and associated morbidities such as cardiovas-
cular diseases have been related to low-grade inflam-
mation, which could benefit from weight reduction
and ant oxidative control. Lipid per oxidation ap-
pears to be involved in oxidative modifications of
LDL that yield the formation of atherosclerotic in-
jury.1718 In this study, this was designed to evaluate
whether weight reduction could specifically contribute
to the MDA decrease as an indicator of oxidative
changes and changes in lipid profile. In this study
MDA concentration significantly decreased during
weight reduction. Malondialdehyde (MDA) has been
proposed as an indicator of lipid per oxidation be-
cause this molecule is one of the end products of this
oxidative process.!” Malondialdehyde (MDA), the
main component of plasms TBARS, originates from
several sources: 1. peroxidation of plasma lipids, 2.
blood platelets, 3. peroxidation of lipid endotlial and
other cells.?® Therefore the mechanism of increased
TBARS in obesity may multifactorial. LDL oxidation
is associated with atherogenesis.'® Previous studies
have shown that circulating MDA levels are decreased
in obese subjects than in non-obese healthy con-
trols.1? Moreover, a decrease in this lipid per oxidation
marker has been related to weight loss.?!

High calories diet may stimulate mitochondrial
oxidative metabolism and increase leakage of elec-
trons from mitochondrial respiratory chain.?? Apoli-
poprotein (apo)A-IV is an anti atherogenic apolipo-
protein, which may be involved in the regulation of
food intake. Plasma apoA-IV is elevated in human
obesity and apoA-IV polymorphisms have been asso-
ciated with the extent of obesity Plasma apoA-IV de-
creases markedly in overweight adolescents under-
going weight reduction. ApoB is the predominant
apolipoprotein in LDL and is required for the secre-
tion of VLDL. Both of these lipoproteins have been
associated with increased risk for heart disease.?* In
this study, restricted energy diet result of decrease of
apoA, apoB concentration statistically. The reduction
in apoB and apoA concentrations observed in obese
postmenopausal women in the present study could be
related to decreased production of apoB during
weight loss progresses. Most studies that have shown
a relationship between modest weight loss and im-
provement in lipid parameters.?>* Studies indicate
that changes in cholesterol turnover after weight loss
were negatively predicted by changes in visceral adi-
pose tissue in hyperlipidemic overweight and obese
women. Weight loss resulted in favorable changes in
plasma cholesterol concentrations suggesting an ame-
lioration of CVD risk.26 But in this study, there was
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statistically no change in total cholesterol and LDL-C
in women whose mean total cholesterol concentration
were (P = 0.348).Also there was decrease of TG and
increase of HDL-C concentrations in this study dur-
ing weight reduction t. The outcome of this nutrition-
al trial shows that restricted diet, as well as weight
reduction is seemed to be effective in decreasing
oxidative stress, production of apoA and apoB and
TG. These may increase cardiovascular risk factors
related to obesity.
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