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ABSTRACT

Objectives: Antioxidants play an important role in
neutralizing of destructive effects of free oxygen and
nitrogen radicals. There are contradictory results
regarding the relationship between cigarette smoking
and total antioxidant capacity of saliva. In this study,
the total antioxidant capacity of saliva has been
compared in normal smokers, heavy smokers and
non-smokers. Material and methods: In this cross-
sectional study, 28 heavy male smokers (more than one
pack of cigarettes per day), 28 normal male smokers
(less than one pack of cigarettes per day), and 28
male non-smokers aged 25 to 40 years old entered the
study. Unstimulated saliva was collected by Spitting
method. The total antioxidant capacity of saliva was
measured using Ferric Reducing Antioxidant Power
Assay. Descriptive statistics, ANOVA, and Tukey tests
were used to analyze the data. Results: The mean total
antioxidant capacity of saliva in male non-smokers was
0.0598 + 0.08 umol / L, in normal male smokers was
0.049 = 0.04 umol / L, and in heavy male smokers
was 0.0388 + 0.035 umol / L, which did not show
any significant difference between the groups (P >
0.05). Conclusion: The results of this study indicate
that smoking does not have a significant effect on total
antioxidant capacity of saliva in smokers.
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RESUMO

Objetivos: Os antioxidantes desempenham um papel
importante na neutralizacdo dos efeitos destrutivos
do oxigénio livre e dos radicais de nitrogénio. Existem
resultados contraditdrios entre a relacdo do tabagismo
e a capacidade antioxidante total da saliva. Neste
estudo, a capacidade antioxidante total da saliva foi
comparada em fumantes normais, fumantes pesados
e ndo fumantes. Material e métodos: Neste estudo
transversal, 28 fumantes pesados (mais de um maco de
cigarros por dia), 28 fumantes normais (menos de um
maco de cigarros por dia) e 28 homens ndo fumantes
com idade entre 25 e 40 anos de idade foram incluidos
no estudo. A saliva ndo estimulada foi coletada pelo
método Spitting. A capacidade antioxidante total da
saliva foi medida usando o ensaio de poder antioxidante
redutor férrico. Estatistica descritiva, ANOVA e testes
de Tukey foram usados para analise dos dados.
Resultados: A capacidade antioxidante total média
da saliva em ndo fumantes do sexo masculino foi de
0,0598 + 0,08 umol / L, em fumantes normais do sexo
masculino foi de 0,049 + 0,04 umol / L, e em fumantes
pesados do sexo masculino foi de 0,0388 =+ 0,035
wmol / L, e ndo foi observada diferenga significativa
entre os grupos (P> 0,05). Conclusao: Os resultados
deste estudo indicaram que o tabagismo nao tem efeito
significativo na capacidade antioxidante total da saliva
em fumantes.
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INTRODUCTION

W ith its antibody, antibacterial agents and
antioxidant defense system, saliva acts as
the first line of defense for the body. Other saliva
functions include the initial digestion of sugar
content with the help of amylase and keeping
the oral mucosa moisturized, which facilitates
the talking and chewing processes [1].

The antioxidant defense system includes
compounds that are able to protect biological
systems against the harmful effects of free
radicals of oxygen and nitrogen, Indeed,
antioxidants play an important role in inhibiting
of their destructive effects [2].

Antioxidants in the saliva include enzymes
such as catalase, glutathione peroxidase,
superoxide dismutase, and small molecules such
as ascorbate and vitamin E, and proteins such as
albumin and transferrin. The total antioxidant
capacity is defined as a combination of these
compounds [3].

The importance of saliva, as a diagnostic
fluid, has become more prominent in recent
years, and monitoring salivary markers instead
of serum has advantages such as easy access
and non-invasiveness, and the close relationship
between salivary parameters and serum levels,
which has increased the significance of saliva for
researchers as a unique fluid in the diagnosis of
various diseases over the past two decades [4].

It has been shown that imbalance in the
level of free radicals and oxygen species plays
a key role in the onset and development of oral
inflammation [5]. Smoking, as one of the most
important causes of disease and mortality, can
be prevented. Cigarette smoke contains a lot of
toxins that are immediately absorbed by soft
tissue at entrance [6]. In addition, cigarette
smoke is a major source of free radicals that
has harmful effects on oral health and plays
the most important role in cancerous and pre-
cancerous lesions and periodontal diseases [7].

Comparison of total antioxidant capacity of saliva in
men based on daily cigarette consumption

Free radicals are atoms or molecules that are
highly reactive because of the existence of single
electrons in the body and cause a lot of damage
to the macromolecules of the body, such as DNA,
proteins, lipids, and carbohydrates. Antioxidants
deal with the destructive effects of free radicals
and maintain the structure and integrity of the
tissue [8,9].

Few studies have been conducted on the
effect of cigarette on total antioxidant capacity
of saliva.

In the study of Falsafi et al. [10], in which
the antioxidant capacity of smokers and non-
smokers was examined, there was a significant
difference, which was more among non-
smokers. The study by Eizadi et al. [11] showed
that total antioxidant capacity in smokers
was significantly higher than non-smokers.
Abdolsamadi et al. [12] showed that the levels
of superoxide dismutase, glutathione peroxidase
and peroxidase in smokers were significantly
lower than non-smokers, but there was no
significant difference in the level of salivary uric
acid between smokers and non-smokers.

Considering the controversial results
of the few available studies and considering
that no study examined the effect of cigarette
smoking on total antioxidant capacity, the
present study was conducted to compare the
total antioxidant capacity of saliva in men based
on daily consumption.

MATERIAL AND METHODS

In this cross-sectional study that was
approved by the Ethics Committee of Qazvin
University of Medical Sciences, Iran, the
statistical population included: 28 heavy male
smokers (more than one pack of cigarettes per
day over the last five years), 28 normal male
smokers (less than one pack of cigarettes per day
over the last five years) [9], and 28 male non-
smokers aged 25 to 40 years old who referred
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to Faculty of Dentistry of Qazvin University
of Medical Sciences, Iran who were included
after obtaining informed written consent. The
exclusion criteria were:

1. Inappropriate periodontal condition
according to Ramfjord standard with moderate
to severe periodontal disease.

2. Inappropriate oral hygiene with a
plaque index of over 25%.

3. Having systemic diseases, such as
diabetes, high blood pressure and thyroid and
sjogren syndrome.

4. The use of drug and food supplements,
such as antihypertensive drugs, anti-allergens,
and vitamins.

5. People who were passively exposed to
cigarette smoke.

6. People who used to smoked and quit.
Sampling method

Unstimulated saliva was collected by
Spitting method according to Navazesh (The
patients did not eat, drink or smoke for 90
minutes before collecting saliva and the
saliva was collected in a sitting position. The
patients were asked to maintain their saliva in
the mouth for one minute and then pour it in
sterilized Falcon tube and repeat this process
for five minutes. All specimens were collected
after an overnight fast between 8:00 and 12:00
in the morning. All participants refrained
from any severe physical activity 48 h before
measurements and then fasting blood samples
transferred to the freezer in a short time (under
5 minutes) and stored at -20 °C.

Experimental Method

Samples were centrifuged for 10 minutes
after de-freezing at a speed of 4000 rpm to
obtain homogenized and clarified specimens.
The whole germs and cells were separated in
this step.

Comparison of total antioxidant capacity of saliva in
men based on daily cigarette consumption

The total antioxidant capacity of saliva
was measured in vitro by FRAP (Ferric Reducing
Antioxidant Power) method using a complete
antioxidant capacity kit (ZellBio, Germany).

This kit provides a simple, standard,
repeatable method for measuring total
antioxidant capacity in biological samples such
as serum, plasma, saliva, urine, homogeneous
tissue, cell culture, and other physiological
samples. This method is based on the serum’s
ability in reduction of ferric into ferrous ions.
Then in the presence of tripyridyltriazine (TPTZ),
ferrous ions form the Fe2+-TPTZ blue complex,
with a maximum absorption wavelength of 593
nm.

The antioxidant power of serum can
be measured by considering the amount of
concentration increase of the above-mentioned
complex using spectrophotometer. Different
concentrations of ferrous sulfate (FeSO4) were
used as standard.

For each antioxidant power measurement,
two tubes were used for the sample and
standard and one extra tube was used for the
blank sample. Into each of them, 1.5 ml of the
ready-to-use solution, including 25 ml of acetate
buffer, 2.5 ml of TPTZ solution and 2.5 ml of
FeCl3.6H20 solution was added and maintained
at 37 ° C for 5 minutes. 50 ul of serum, 50 ul
of the standard solution and 50 ul of distilled
water were added into the sample, standard
and blank tubes, respectively. After 5 minutes at
laboratory temperature, the absorbance of the
samples and the standard were read at 593 nm
against the blank and then the concentrations
of antioxidants in the samples were determined
using the standard curve.

Data were analyzed using SPSS21
statistical software. Descriptive  statistics,
ANOVA, and Tukey tests were used to analyze
the data.
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RESULTS

A total of 84 qualified candidates
participated in this study, all of whom were
male. The mean age of participants was 30.42
+ 4.8 years in heavy smokers group, 30.85 =
4.33 years in normal smokers group, and 31.5 =
5.64 years in non-smokers group. There was no
significant difference in age group between the
three groups (p-value = 0.72).

The mean total antioxidant capacity of
saliva in non-smokers was 0.0598 + 0.08 wmol
/ L, and the minimum and maximum values
were 0.012 and 0.435 umol / L, respectively.
The mean total antioxidant capacity of saliva in
normal smokers was 0.049 = 0.04 umol / L, and
its maximum and minimum values were 0.008
and 0.205 umol / L, respectively. The mean
total antioxidant capacity of saliva in heavy
smokers was 0.0388 + 0.035 umol / L, and
the maximum and minimum values were 0.007
and 0.129 umol / L, respectively. The highest
total antioxidant capacity of saliva was found in
non-smokers and the lowest was found in heavy
smokers.

In One-Way ANOVA, the groups were
compared in terms of total antioxidant capacity
and there was no significant difference between
the groups (p = 0.41).

Table I shows total antioxidant capacity of
studied subjects and Table II shows comparison
Mean level of total antioxidant capacity of three

groups by Tokey method.
Table | - total antioxidant capacity of studied subjects (mM)
Standard - .
Sample Mean Deviation Minimum  Maximum
Nonsmoker  0.0598 0.08 0012 0435
Normalsmoker  0.049 0.04 0.008 0205
heavy smokers  0.0388 0.035 0.007 0129

Comparison of total antioxidant capacity of saliva in
men based on daily cigarette consumption

Table Il - Comparison of Mean level of total antioxidant capacity
of three groups by Tokey method

Comparison Mean difference P.Value
Nonsmokers with smokers 0.0107 0493
Nonsmokers with heavy smokers 0.0209 0183
Normal smokers with heavy
smokers 00102 0515
DISCUSSION
Cigarette smoke is a mixture of chemicals
containing over 4000 components same
as nicotine, ammonia, acrolein, phenols,
benzopyrine, carbon monoxide, polonium,

radium. In addition, it contains free radicals that
can cause cellular damage. There is relationship
between DNA damage and free radicals. [12]

Saliva is fluid containing water, organic
and inorganic components, which is produced
by the major and minor salivary glands. It also
contains cytokines, buffers, immunoglobulins,
enzymes, growth factors, Mosin and other host
glycoproteins as well as defense systems such
as antioxidant defense system that serves as the
first line of defense against oxidative stress. [10]

In the present study, reduction of total
antioxidant capacity was observed in two
groups of normal smokers and heavy smokers,
compared to non-smokers, but this difference
was not significant. Similar studies indicated
contradictory results. Results consistent with
the results of this study, such as the study by
Motlabnejad et al. [13] to determine the total
antioxidant capacity of saliva and serum in mice
exposed to cigarette smoke, the total antioxidant
capacity in the group exposed to cigarette smoke
was compared with control group, and did not
show any significant difference on the 30th day.
Charalabopoulos et al. [14] showed that despite
the increase in antioxidant levels of plasma in
smokers, the total antioxidant capacity of saliva
in the two groups was not different. Similar
to the study of Guentsch et al. [15], there was
a significant difference in total antioxidant
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capacity of saliva between smokers and non-
smokers in the study of Buduneli et al. [16].

The result of the study of Eizadi et al. [11]
were not consistent with the results of this study.
In their study on the total antioxidant capacity
in 16 adult male smokers and 16 male non-
smokers, total antioxidant capacity in smokers
was significantly higher than non-smokers,
which can be due to fewer samples in this study,
different population, genetics and nutrition
of the subjects, as well as differences in saliva
collection method and measurement of the total
antioxidant capacity.

According to a study by Arbabi-Kalati et al.
[17], smoking can reduce the total antioxidant
capacity of the saliva.

In the study of Greabu et al. [18], total
antioxidant capacity of saliva in smokers was
lower than that of non-smokers. In the study
of Fujinami et al., peroxidase and total saliva
protein activity in mice exposed to cigarette
smoke was lower than other mice [17].

Different factors are effective in increasing
or decreasing total antioxidant capacity, which
can be related to the type of nutrition of the
participants, genetics, climate of the place of
residence, as well as the age and gender of the
participants under study. On the other hand, the
saliva contains an enzymatic and non-enzymatic
antioxidant system. Non-enzymatic antioxidants
include wuric acid, a-tocopherol, flavonoids,
albumin, ascorbic acid, glutathione, B-carotene
and other compounds. Enzymatic antioxidants
include superoxide dismutase, glutathione
peroxidase and catalase [18,19]. Cigarette
smoking increases some of these antioxidants
and reduces some of them, and it has no effect
on some antioxidants.

Considering that in the present study,
saliva was collected when patients did not
consume cigarettes, it may seem that smoking
can affect the salivary gland and its antioxidant
production over time.

Comparison of total antioxidant capacity of saliva in
men based on daily cigarette consumption

In the present study, total antioxidant
capacity was lower in the smokers group; the
higher the daily consumption (heavy smokers),
the smaller this value, though there was no
significant difference between heavy smokers,
normal smokers and non-smokers. Of course,
due to the small number of samples and the
non-significant results of the study, we cannot
generalize this result. In addition, total salivary
antioxidant changes in terms of cigarette
consumption rate were not evaluated in other
studies and comparing this part with other
studies was not possible.

CONCLUSION

The purpose of this study was to measure
the salivary total antioxidant capacity in smoker
and nonsmoker patients (in variety amount of
cigarette).The result of this study showed that
cigarette smoke is associated with decrease
in total antioxidant capacity, and increase in
consumption is associated with more reduction
of it, but it’s not significant.

More research aimed at test the level of
TAC profile in smokers should be considered
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