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ABSTRACT

AIMS: Traffic pollution is one of the most serious health problems in the world.
Oxidative stress caused by free radicals leads to a wide range of cellular damage such
as enzyme inactivation, lipid peroxidation, protein and lipoprotein oxidation and a
variety of diseases. The aim of this study was to evaluation of oxidative stress
parameters in the serum of urban drivers compared to suburban drivers with the
impact of traffic pollutants.

MATERIALS & METHODS: The present research is a prospective Cohort study. The
statistical population of the study was male drivers that referring to Ghaemshabhr, Iran
occupational medicine in 2019 to 2020. 45 drivers of urban vehicles exposed to traffic
pollutants and 45 suburban drivers were selected as a control group by systematic
probabilistic sampling to determine the oxidative (NO and MDA) and antioxidant (TAC,
CAT) parameters in serum. Data were analyzed using chi-square and T-test in SPSS 22
software.

FINDINGS: The data from this study showed that the mean of nitric oxide, total
antioxidant capacity and catalase enzyme indexes in the group of drivers exposed to
traffic pollutants were lower than the control group, while lipid peroxidation was
higher in the group of drivers exposed to traffic pollutants compared to the drivers in
the control group, which is significant at the level of statistical probability level of 1%
(p <0.001).

CONCLUSION: The results of the research showed that oxidative stress caused by traffic
Pollutants decreased the total antioxidant capacity (TAC) and increased oxidative
conditions in the group of drivers exposed to traffic pollutants, which can threaten the
health of these people.
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Introduction

.. [1-8]. The amount of oxidants and antioxidants
in healthy people is always in balance, increasing
the concentration of oxidants or decreasing
antioxidants will lead to loss of this balance and
to oxidative stress [9]. One of the effective factors
in upsetting this balance is pollution caused by
urban traffic [7, 8]. In 2020, Marianne Geiser et al.
investigated inflammation due to oxidative stress
in airways susceptible to human aerosols [5]. In
2021, Miinzel Thomas et al, by examining the
parameters of oxidative stress, found that ambient
air pollution increases the risk of cerebrovascular
disorders by causing inflammation and oxidative
stress [6]. In 2021, Stephanie M. Holm et al.
examined the association between traffic-
related air pollutants, biomarkers of metabolic
dysfunction, oxidative stress, and lung epithelial
damage in children [7]. ... [9-16].

Aim (s)

The aim of this study was to compare oxidant
factors (nitric oxide (NO), malondialdehyde
(MDA)) and antioxidants (total oxidative capacity
(TAC), catalase (CAT)) in drivers’ blood serum.

Research Type
This study is a prospective cohort study.

Research Society, Place and Time

Male drivers (urban and suburban) who had
referred to the occupational medicine of
Ghaemshahr city-Mazandaran, Iran between
2019 and 2020 to issue a health card, formed the
statistical population of this study:.

Sampling Method and Number

As a control group, 45 urban and suburban drivers
who were exposed to urban traffic pollution and
45 extra-urban drivers whose traffic route was
rural roads and out of traffic and urban pollution,
were selected using systematic sampling method.

Used Devices & Materials

Oxidative and antioxidant parameters (NO, MDA,
TAC and CAT) were measured in serum blood.
Quantitative parameters such as height, weight,
glucose level and cholesterol level were also
measured by standard methods. A questionnaire
was also completed for each person including
demographic information and history of cardiac
risk factors in the past (hypercholesterolemia,
diabetes). The methods used in this study were
taken from the book of biochemical experiments
of Dr. Amir Hossein Esmaili and also the book
Antioxidant and Evaluation of Antioxidant

Parameters by the same author. This study was
performed in Ahura Lab and Shafa laboratories of
Ghaemshahr, Iran. Blood samples were taken from
the samples after 12 hours of fasting. Wills method
[17] and Hadley and Draper double heat method
were used to evaluate the development of lipid
peroxidation in the serum of the studied samples
and to quantify the amount of MDA. ... [18]. Total
antioxidant capacity was measured by ELISA
method using ZellBio kit [19]. Determination of
catalase activity in samples was also evaluated
based on Abie method [20] and slight changes in
Luck method [21].

Ethical Permissions

By obtaining written and informed consent from
individuals and fully explaining the purpose and
method of the investigation, individuals were
assured that the information would remain
confidential.

Statistical Analysis

The data of the collected samples were encoded
and analyzed using SPSS 22 software. T-test
was used to compare the means. P <0.05 was
considered to calculate the significant level of
parameters.

Finding by Text

90 samples with an average of 30 to 60 years
participated in this study in which there was a
significant difference between age, glucose and
cholesterol parameters in the group of urban
drivers compared to suburban drivers (p <0.05)
but the difference in height and weight parameters
was not significant (0.05 0 <p; Table 1). After
measuring the quantitative parameters of oxidant-
antioxidant in the blood serum of the two groups
of selected drivers, a comparison of the mean of
the variables in these two groups was reported as
described in four graphs. The amounts of nitric
oxide, lipid peroxidation, total antioxidant capacity
and catalase enzyme were significantly different in
urban drivers compared to suburban drivers. The
results showed that the nitric oxide composition in
people exposed to traffic pollution (urban drivers)
with a value of 18.36+1.1 was significantly lower
than suburban drivers with a value of 28.04+1.4
(t= 23.837; p <0.001; Figure 1), while the rate of
lipid peroxidation in this group value of 12.17+0.8
was higher than the control group with a value of
7.33%0.6 (t=21.991; p <0.001; Figure 2).

The activity of catalase enzyme in the control
group with value of 12.32+0.82 was higher than
those exposed to traffic pollution with value of
9.29+0.72 (t=-12.233; p <0.001; Figure 4).
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Table 1) Comparison of two groups of people exposed to
traffic pollution (urban drivers) and far from traffic pollution
(suburban drivers)

Difference of

People atrisk of People away
parameters in the

traffic pollution  from traffic

harapeiess (suburban) pollution two groups
(M £SD) (suburban) tamount p
Age (years) 50.384.72+ 52.4+60.31 2.065 0.042
Weight (kg) 83.16+42.85  79.14#5529 -1.181 0.241
Height (cm) 176.6x£20.76 174.6£55.83  -1.147 0.255
Glucose (mg/dl)  96.12+#68.72  108.30£04.55 2.205  0.029

Cholesterol (mg/

dn 235.24+44.74 170.20+48.72 -13.498 0.000
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Figure 1) Comparison of nitric oxide levels in the two groups
(***significant difference at levels less than 0.001)
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Figure 2) Comparison of levels in the two groups
(***significant difference at the level of less than 0.001)

Also, the mean total antioxidant capacity in the
control group with value of 12.8 £0.93 was higher
than the group of urban drivers with value of
9.27+0.66 (t =-14.150; p <0.001; Figure 3).
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Figure 3) Comparison of total antioxidant capacity in the two
case groups
(***significant difference at the level of less than 0.001)
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Figure 4) Comparison of catalase activity in the two groups
(***significant difference at the level of less than 0.001)

Main Comparison to the Similar Studies
[22-24]. Many parameters for the
occurrence of oxidative stress such as catalase,
superoxide dismutase, glutathione peroxidase,
malondialdehyde and total antioxidant capacity
are measured among individuals [25, 26]. The
results of this study showed that the level of
catalase in people exposed to traffic pollutants
was lower than the control group. A study of taxi
drivers by Brucker et al. showed that the levels
of activity of catalase, glutathione peroxidase,
and glutathione-s-transferase enzymes in drivers
exposed to traffic pollutants were lower compared
to control group. [25]. Another study looked at
oxidative and nitrous stress levels among 50 bus
drivers in Prague, Czech Republic. In this study,
a significant increase was observed in the level
of oxidative and nitrifying stress markers among
bus drivers in comparison with the control
group [29]. ... [30, 31]. The results of the present
study showed that traffic pollutants increased
the amount of malondialdehyde. In a study by
Dejmek et al., the effects of traffic pollutants on
oxidative stress markers in city bus drivers were
investigated. The results increased the level of all
3 markers of oxidative stress including markers
of DNA damage; The marker of lipid peroxidation
and the level of carbonyl groups of proteins in bus
drivers show a significant increase compared to
the control group [32]. In this study, serum nitric
oxide levels were significantly lower in the group
exposed to traffic pollutants. Nitric oxide acts
as an anti-inflammatory agent in physiological
concentrations and is a toxic substance for
invading and infectious microorganisms, and
reducing the amount of nitric oxide in people
who are exposed to traffic pollutants causes these
diseases [33]. On the other hand, in the present
study, the total antioxidant capacity in the group
exposed to traffic pollutants was significantly
lower than the control group. Nazi et al, have
reported similar results [34]. Antioxidants are
substances that inhibit or delay oxidative damage
to a target molecule. In the study, there was a
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significant reduction in total antioxidant capacity
in people exposed to traffic pollutants compared
to controls. People exposed to traffic pollutants,
including police traffic and urban drivers, are
exposed to significant amounts of oxidizing agents
in terms of the work environment they interact
with. Improving their nutrition is one of the ways to
increase antioxidants in this group of people [35].
The cause of high lipid peroxidation in the plasma
of individuals exposed to traffic contaminants is
enzymatic and non-enzymatic deficiency of the
antioxidant defense system. The enzyme catalase
plays a very important role in protection against
lipid peroxidation, which showed a significant
reduction in people who are exposed to traffic
pollution.

Limitations

Study limitations included intervention variables
that could affect outcomes, for example, driving
time, smoking, diabetes and cardiovascular
disease, diet, and sleep or wakefulness in drivers
were not the same.

Suggestions

It is suggested that the effect of food enrichment
in the diet of people exposed to traffic pollution be
investigated to compensate for antioxidants and
prevent cancer and cardiovascular disease caused
by oxidative stress caused by traffic pollution.
It is also recommended to evaluate the levels of
vitamins E, C and selenium in the blood serum of
these people.

Conclusions

The results of this study showed that the mean
parameters of nitric oxide, total antioxidant
capacity and catalase in the group of drivers
exposed to traffic pollutants were lower than
the control group, while lipid peroxidation was
higher in this group compared to the control
group. As a result, traffic pollutants increase the
risk of oxidative stress in people exposed to traffic
pollutants and can have an adverse effect on their
health and the occurrence of oxidative stress-
related diseases, including heart disease.

Clinical & Practical Tips in Police Medicine
Highway police forces are exposed to significant
amounts of oxidizing agents, which reduces the
antioxidant defense system in these people. The
antioxidant capacity decreases and the antioxidant
balance of the antioxidant changes to oxidative in
this people.
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