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ABSTRACT: Smoking is characterized by increased free radicals and stress oxidative. The objective of
present study was to compare total antioxidant capacity between adult men with or without cigarette
smoking. For this purpose, sixteen untrained adult smoker’s men and the same number non-smokers
matched for age 40 ± 5.6 year, body weight 93 ± 11 kg and height 174 ± 4 cm was assigned to this study by
accessible sampling. Venous blood was collected from subjects after an overnight fast between 8:00 a.m. and
9:00 a.m. Blood samples were used for evaluation serum total antioxidant capacity. Participants were non-
athletes and non-alcoholics. Independent sample T-test was used to compare total antioxidant capacity
between smoker and non-smokers. A P-value of < 0.05 was considered to be statistically significant. Data
showed that total antioxidant capacity was significantly higher in smoker than non-smoker subject (p =
0.012). Based on these finding, we support that smoking is associated with decreased antioxidant capacity and
stress oxidative. Future studies should examine the potential role of smoking on oxidant/antioxidant capacity
balance.
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INTRODUCTION

Despite frequent notice of irreversible disadvantages
and consequences of smoking in public media and by
other forms of advertising, the consumption of cigarette
is growing dramatically in both developed and
developing countries. In that, based on the available
statistics, even in previous years, almost one-third of
population over age 30 years are smokers [1]. On the
other hand, the more recent figures and statistics
indicate that more than 700 million children are second-
hand smokers [2, 3]. In addition, the consequences of
smoking are not only temporary, rather according to the
existing evidence, there is a direct correlation between
cigarette smoking and many cardiovascular and
respiratory, as well as atherosclerosis problems along
with morphological changes of vessel walls [4].
It has been reported that the smokers are more prone to
cardiovascular problems caused by increased
production of free radicals as well as decreased level of
anti-oxidants. Such conditions are in fact resulted from
imbalance between the production of oxidants, as well
as defense capacity and capability of anti-oxidants of
immune system [6]. Decrease in protective systems of
anti-oxidants, due to cigarette smoking, is reported as
the cause of many pathological conditions [7]. Since, in
addition to reduced antioxidant capacity, increased
level of free radicals and several oxidant agents is
among the outcomes of cigarette smoking [8].

However, in a relatively recent study, the activity level
of super-oxidant as an enzymatic antioxidant has been
reported higher in the smokers [9]. In another study,
lower levels of superoxide dismutase activity have been
reported lower in smokers than non-smokers [10]. In
contrast, some other researches have reported higher
activity of that enzyme in cigarette smokers [11, 12,
and 13]. With respect to the research findings from the
comparison of the levels of some antioxidants between
cigarette smokers and non-smokers, as well as
according to few number of comparative studies into
the total capacity of antioxidants, as the representation
of all existing antioxidants, the present study is
conducted aiming for making comparison between a
group of male smokers and non-smokers in terms of
total capacity of antioxidants.

MATERIAL AND METHODS

A. Human Subjects
We previous mentioned that this study aimed to
compare total antioxidant capacity between adult men
smokers and those with non-smoking. For this purpose,
sixteen untrained adult smokers men and the same
number non-smokers matched for sex (men), aged (40
± 5.6 year of old) and body weight (93 ± 11 kg) were
selected for participate in this study by accessible
sampling.
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B. Inclusion and exclusion criteria
All participants were non-athletes and non-alcoholics.
All subjects were non-smokers and had not participated
in regular exercise/diet programs for the preceding 6
months. Inclusion criteria to study for smoker group
were smoking history of At least 10 cigarettes a day for
5 years for smoker group [14]. Those with type II
diabetes, respiratory and cardiovascular diseases,
cancer, kidney dysfunction and other chronic diseases
were excluded. Each participant received written and
verbal explanations about the nature of the study before
signing an informed consent form.

C. Anthropometric measures
All participants of two groups matched for age and
anthropometrical markers. For this purpose, each
subject’s body weight and height were measured. Body
mass index (BMI) was calculated by dividing body
mass (kg) by height in meters squared (m2). Weight was
measured to the nearest 100 g using digital scales.
Standing height was measured to the nearest 0.1 cm
with the use of a wall-mounted stadiometer. The
abdominal circumference was measured to the nearest
0.1 cm, using a non-extendable flexible tape applied
above the iliac crest and parallel to the ground; with the
subject standing erect with abdomen relaxed, arms
along the body, and feet together. Hip circumference
was measured at the maximum circumference between
the iliac crest and the crotch while the participant was
standing and was recorded to the nearest 0.1 cm.

D. Laboratory Analyses
For measure total antioxidant capacity, fasting blood
samples were collected after an overnight fast between
8:00 a.m. and 9:00 a.m. All participants refrained from
any severe physical activity 48 h before measurements.
Plasma total antioxidant capacity was measured by
FRAP method (the sensitivity of method was 0.1
Units/ml).

E. Statistical analyses
Statistical analysis was performed with the SPSS
software version 15.0. An Independent sample T-test
was used to compare the serum levels of all resist in
between asthma and none-asthma subjects. The
Kolmogorov-Smirnov test was applied to determine the
variables with normal distribution. Significance was
accepted at P < 0.05.

RESULTS

Total antioxidant capacity was compared between non-
trained adult men with or without smoking. Table 1
shows descriptive characteristics of anthropometrical
markers and total antioxidant capacity of studied
subjects. Data represent by mean and standard
deviation. Based on independent samples T test, we
observed that non-smokers subject have higher level of
total antioxidant capacity when compared with smoker
subjects (p = 0.012).

Table 1: Descriptive characteristics of anthropometrical markers and total antioxidant
capacity of studied subjects

16 41.06 3.696 .924
16 39.13 2.094 .523
16 175.44 2.732 .683
16 174.81 4.460 1.115
16 93.31 4.840 1.210
16 94.25 7.353 1.838
16 101.81 5.394 1.349
16 103.13 4.992 1.248
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16 103.06 5.310 1.327
16 1.0013 .02802 .00700
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DISCUSSION

According to the statistical findings of this study,
male smokers had lower levels of total antioxidant
capacity. These findings relatively support the
devastating effects of cigarette smoking on
antioxidant defense system, as well as the progress of
oxidative stress in the presence of cigarette smoking.
According to these findings, it can be clearly
concluded that reduced antioxidant capacity in
cigarette smokers is associated with increased
production of oxidants and free radicals. Increase or
improvement of antioxidant capacity is facilitated
through regular exercise, good nutrition, and more
importantly the use of antioxidant supplements,
which under different conditions, such as exercising,
each antioxidant system shows different immediate
or chronic response based on biochemical and
biomolecular regulatory mechanisms. These systems
are weakened under some conditions. In other words,
some internal or external stimuli contribute to
decreased antioxidant capacity and consequently to
increased production of oxidants or free radicals,
based on the stimulation degree. For example, the
devastating impacts of smoking, especially cigarette
as the most common tobacco product, on the
antioxidant system have been frequently discussed.
Clinical studies have indicated that per puff of
cigarette contains more than 1014 free radicals and is
a complex mixture of 4700 chemical compounds
[15].

Literature has mentioned that oxidants and free
radical particles are the major constituents of
cigarette smoking. Investigation on a large group of
French people suggest that the plasma levels as well
as the absorption of vitamins E and C, as strong
antioxidants against free radicals, decrease in
cigarette smokers, which is associated with the
reduction of antioxidant capacity [16]. Broad studies
into increased rate of cardiovascular diseases in the
smokers have mostly indicated to the decreased level
of anti-oxidants, increased level of oxidized lipid, and
increased levels of lipoproteins [17, 18].
Literature has also mentioned that the level of lipid
peroxidation is far higher in cigarette smokers than
non-smokers, which result in Atherosclerosis due to
the destruction of lipids [19]. On the other hand, it
has been reported that tobacco decreases anti-oxidant
capacity of salvia for unidentified reasons [20].
Researchers also put that the imbalance between the
level of free radicals and reactive oxygen species
with antioxidants, due to cigarette smoking, has a key
role in the onset and development of oral
inflammatory lesions [21, 22, and 23]. In this regard,
literature has taken cigarette smoking, which contains
oxidants and pre-oxidants, as a major resource of free
radicals [24].
Under the mentioned conditions and despite
increased level of oxidants and free radicals during
smoking, it seems that the anti-oxidant system is
more active in the smokers.
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Fig 1. Total antioxidant capacity in smoker and non-smoker subjects. This fig
shows that smoker subjects have lower antioxidant capacity than non-smokers.
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In that, in a relatively recent study, superoxide activity
as an enzymatic anti-oxidant agent was reported
higher in the smokers, and this difference is indeed
due to the higher levels of free radicals in such people
[9]. In contrast, another investigation reported lower
mean of superoxide dismutase, glutathione peroxidase,
and salivary peroxidase in the smokers [25]. In
general, scientific resources have indicated that in the
smokers, total capacity of antioxidants decreases and
the oxidative/anti I oxidative balance evolves towards
oxidative [26]. On the other hand, the key role of
cigarette smoking in developing oxidative stress and
performance disruption of Beta cells have been
reported in some researches in the past [27]. Clinical
observations revealed that even the second-hand
smokers may develop type II diabetes [28].
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