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Abstract

Background: It has been shown that oxidative stress is implicated in normal processes of life (aging) and the pathogenesis of a
wide range of diseases such as obesity. Hence, this study was designed to assess the relationship between age and body weight on
oxidative stress and some antioxidants.

Method: Two hundred (200) adult males, between the ages of 18 and 40 years who gave informed consents were recruited as the
study population.Their ages (years), weights (Kg), heights (M), Body Mass Index (BMI) and serum levels of Malondaldehyde
(MDA), some selected antioxidant vitamins (A and E) were determined using standard procedures.

Results: Results showed that the age (years) correlate positively with MDA (+0.81) but negatively with vitamin A (-0.62) and
vitamin E (-0.77). Similarly, body weight (Kg/m?) was observed to correlate positively with MDA (+0.89) but negatively with
vitamin A (-0.82) and vitamin E (-0.82).

Conclusion: Conclusively therefore, the findings of this study suggest that oxidative stress is induced by increasing age and body
weight in male. It is therefore our recommendation that male with increasing age and body weight take additional antioxidant

supplements from diets and drugs to combat the oxidative stress build-up by physiological processes such as ageing.
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Introduction

Although the production of reactive oxygen species (ROS)
and reactive nitrogen species (RNS) is part of normal aerobic
cellular metabolism23431  a  situation whereby the
production of these cellular levels of products of normal
aerobic cellular metabolism (ROS or RNS) overwhelm the
cellular antioxidant capacities, oxidative stress is said to take
placef®l. By implication, oxidative stress can be seen as the
imbalance between the products of normal aerobic cellular
metabolism (pro-oxidant such as ROS or RNS) and
antioxidant substances. While pro-oxidant substances are
highly reactive molecules that constantly attack the human
body through biochemical reactions or exposure to
environmental factors ["®l, antioxidants are substances that
prevent or significantly attenuates the oxidation of an
oxidizable substrate !, such as lipids, proteins, carbohydrates
and deoxyribonucleic acid — DNA ['%.Both substances (pro-
oxidant and antioxidant substances) are generated in a redox
setting, in which oxidation implies a gain in electrons, and
reduction in a loss. Considering that the production and action
of pro-oxidant and antioxidant substances depends on this
redox system, several studies used the term ‘imbalance of the
redox system’ to refer to ‘oxidative stress’ [%12],

Aging is dynamic, progressive, irreversible and universal,
characterized by the occurrence of morphological,
biochemical, functional and psychological changes in the

organism 81 The fundamental manifestation of the aging
process is a progressive decline in the functional maintenance
of tissue homeostasis and an increasing propensity to
degenerative diseases and death 1, It has attracted significant
interest to study the underlying mechanisms of aging, and
there is an emerging consensus that aging is a multifactorial
process, which is genetically determined and influenced
epigenetically by environment . On the other hand, in
1956, it was proposed that the aging is partially associated to
the accumulation of oxidative damage in biomolecules such
as lipids, proteins, carbohydrates and deoxyribonucleic acid
(DNA) 9. This was due to its potential to cause oxidative
deterioration of DNA, protein, and lipid, and ROS was
therefore implicated as one of the causative factors of
aging!l,

Obesity on the other hand; defined as an unhealthy excess of
body fat, indicated by mean body weight and body mass
index (BMI) has been reported by several studies to gradually
increase with age in adult life and reach peak values at 50-59
year in both men and women [1617.1819.201 Although it was
reported that mean body weight and BMI tend to decrease
after age 60 year but this fact was said to be affected by
survival bias as obese persons have higher mortality rates 24,
In other several studies, it was shown that body weight and
BMI do not change, or decreases only slightly, in older adults
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[22.232425]  The combine association of age and body mass
therefore lead to the question ‘what could be the association
between age and BMI on oxidative stress?

It is therefore the aim of this study to investigate the
association between increasing age and weight as shown by
body mass index on oxidative stress indicated by the level of
MDA and some selected antioxidants.

Materials and Methods
Study design: The study design used for this study was a
cross-sectional study design.

Study Area: This study was conducted in Ekpoma, Benin
City, Kwale and Asaba, all in the south-south zone of
Nigeria.The inhabitants of these communities feed mainly on
foods like carbonhydrates and beans with western diets like
macaroni and spaggetti.

Subjects: The study population is comprised of 200 adult
male between the ages of 18 to 40 years.

Ethical Consideration: The study was part of a community
based development service. It was conducted in compliance
with the Declaration on the Right of the Patient %1, Before
enrolment into the study, informed consent was obtained from
all participants.

Ethical approval for the study was obtained from the Local
Government Areas Chairmen. The health ethical committee
and research proposal was considered and approved by the
postgraduate school board of studies, Ambrose Alli
University, before the commencement of this study. The
community/ Village Heads of the subjects were duly informed
and permission sorted for and was given after the aims and
objectives of the study were explained to them.

Inclusion and Exclusion criteria: Subjects for this survey
are only men who were apparently healthy and residents of
South-South zone of Nigeria. However, subjects who are
already diagnosed as been hypertensive and/or diabetic who
are on medications were excluded from this study.

Data collection and analysis: The ages of the subjects were
recorded and using standard procedures, their weights (Kg)
and heights (M) were obtained and BMI determined.

Also, blood samples were collected for the analysis of serum
levels of MDA, antioxidant vitamin A and E based on
standard methods.

Vitamin A and E were analyzed using the vitamin A and E
high pressure liquid chromatography kits from America
laboratory company (Alpco) diagnostics, USA. The principle
is based on the flow of a mobile phase (liquid) containing the
sample promoting the separation of sample components,
which are differently distributed between this phase and a
stationary phase.

Malondialdehyde (MDA) estimation was analyzed using the
spectrophotometry method as described by Moore and
Roberts 27, The principle for MDA determination, a
thiobarbituric reactive substance (TBARS) condenses with
two equivalents of thiobarbituric acid to give a fluorescent red
derivative that can be assayed spectrophotometrically.

Data Analysis: Done using SPSS (version 17), the data
obtained were analyzed and the means compared using the
student t test with significant level taking at p<0.05.

Results

There were 200 adult male who took part in the study. The
WHO reference for body mass index was used to classify
subjects into three subgroups namely under-weight (<18.5
kg/m?), normal weight (18.5-24.9 kg/m?) and over weight
(25-29.9 kg/m?) and consisted of 60, 80 and 60 subjects
respectively.

The results showed that as age (years) progresses, MDA level
increases while vitamin A and E levels decrease (table 1).
Although variabilities were observed in the different age
groups in term of the mean MDA and vitamin A levels,
statistically, the differences between the different ages were
not significantly different (p>0.05). Comparatively however,
mean vitamin E level for the subjects between the ages of 36
and 40 (3.01) was significantly lower (p<0.05) compared to
the mean vitamin E level of subjects between 18 and 20 years
(9.85). On the association between age and MDA and
antioxidants, it was observed that age (in years) correlates
positively with MDA (+0.81) but correlates negatively with
vitamin E (-0.77) and A (-0.62) (see figure 1).

Table 1: Age distribution of the mean MDA and antioxidants levels of the subjects

Ages in years
Parameters
18-20 (n=41) | 21-25 (n=58) | 26-30 (n=45) | 31-35 (n=34) | 36-40 (n=22)
MDA(nmol/ml) 231 2.49 3.02 321 341
Vitamin A (mg/l) 0.43 0.39 0.32 0.28 0.23
Vitamin E (mg/l) 9.85 8.2 6.15 5.02 3.01*

20



International Journal of Medical and Health Research

12
10
| Ntamin E:r=-0.77
< g
E
g6 s
£ T
= e
m o E——
< MDA, r=10
& s
= 2
Vitamin &; r =-0.62
1]
18-20 21-25 26-30 31-35 36-40
Ages in years

Fig 1: Relationship between Age (in years) and MDA and antioxidant vitamins of the subjects.

Body weight was observed to vary with MDA and
antioxidants levels (table 2). While increasing body weight
increases MDA level, increasing body weight reduces vitamin
A and E levels. The overweight subjects have the highest
MDA level (5.77) but the lowest antioxidants levels (0.41 for
vitamin A and 9.73 for vitamin E) compared to subjects who

are normal weight or underweight. However, the differences
were not significantly different (p>0.05) compared between
the groups. On the association between body weight and
MDA and antioxidants, it was observed that body weight (in
Kg/M?) correlates positively with MDA (+0.89) but correlates
negatively with vitamin E (-0.82) and A (-0.82) (see figure 2).

Table 2:Body weight distribution of the mean MDA and antioxidants levels of the subjects.

Parameters Body weight in Kg/M?
Under-weight (n=60) | Normal weight (n=80) | Over weight (n=60)
MDA (nmol/ml) 417 45 5.77
Vitamin A (mg/l) 0.63 0.61 0.41
Vitamin E (mg/l) 11.33 11.17 9.73
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Fig 2: Relationship between body weight (in Kg/M?) and MDA and antioxidant vitamins of the subjects.

Discussion
This study showed that oxidative stress indicated by MDA is
increased while antioxidants status is decreased as age

progresses. In agreement with the findings of this study, many
studies have reported increased oxidative damage in cells
associated with aging [ 2% 3 In support of this finding,
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increased ROS production by mitochondria and increased 8-
oxo-dG content in the mt-DNA are frequently detected in
aged tissues [31 323334351 Thjs therefore indicates that the aging
process is a contributory factor to the increased accumulation
of oxidative stress pointers; which based on the present study
are the increased MDA level and reduced antioxidant vitamin
levels here in studied. According to Sena and Chandel¢! and
Janssen-Heiningeret al., B basal levels of ROS/RNS are
indispensible for redox signaling and cell survival; however,
high levels of ROS/RNS would be detrimental to cells and
have been thought to contribute to aging and the pathogenesis
of numerous aging-related diseases [® 38 Hence, the
increased MDA and reduced vitamin A and E levels observed
in the present study as age progresses are justified.

Also, this study showed that increasing body mass is
associated with increase oxidative stress which was revealed
in this study by the increased MDA level and decreased
antioxidants status. In agreement with this finding, a number
of studies have provided direct evidence of mitochondrial
dysfunction associated with obesity, related to increased ROS
production, supporting the development of insulin resistance
39, In addition, systemic oxidative stress is part of the
numerous biological alterations reported during chronic
obesity (1. Additionally, in agreement with the finding of this
study, adipocytes isolated from mice fed with high-fat diet 4
or exposed to nutrient excess in vivo I demonstrated
significantly elevated ROS in vitro. Evidences regarding
obesity-induced oxidative stress are derived from several
clinical studies, which have established correlations of
biomarkers, or end-products of free radicals-mediated
oxidative stress such as lipid peroxidation or protein-
carbonylation products, with body mass index 13 #1To
determine whether fat accumulation is primarily involved in
increased oxidative stress-associated obesity, a study
analyzed lipid peroxidation and H202 production in adipose
tissues from obese KKAy mice and found a specific elevation
of lipid peroxidation and H202 production in WAT from
these obese rodents, but not in liver, muscles, or aorta®! and
this has been confirmed in other models of obesity such as
high-fat diet (6 or ob/ob mice ©71,

The deteriorating impact on antioxidant vitamin A and E by
increasing age and body weight presented in this study may
also have contributed to the worsen MDA level considering
that antioxidant system is important in neutralizing the action
of reactive substances. In accordance with the finding of this
study, obese individual has been shown to generally have a
relatively low total antioxidant status (TAS) characterized by
lower levels of serum vitamins A, E, C, and -carotene as
well as glutathione 8 491 and with increased oxidative stress
1591 Although adipose tissue storage generally equilibrates
with circulating levels of molecules 5152, fat can also act as
sink concentrating vitamins in adipocyte lipid droplets
therefore limiting their bioavailability 5354, Silencing of the
antioxidant enzyme glutathione-S-transferase (GSTA4) in
cultured adipocytes or its invalidation in mice and human
have been reported to results in increased ROS production
and mitochondrial dysfunction [“61. Specifically, a decrease in
expression and activities of antioxidant enzymes such as
SOD, GPX, or catalase have been reported in WAT from
obese mice models ],

Conclusion

This study showed that age and increasing body weight
positively correlates with MDA level but negatively
correlates with antioxidant levels. In another words, as age
and body mass increase, MDA level increase while
antioxidant levels decrease in male individual. The findings in
this study may be related to the age-related or age induction
of diseases or the increase incidence and prevalence of
diseases in individual with increasing weight and obese state.
It is therefore recommended that similar study be conducted
among female to see the effect of sex hormones on our
findings.
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