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Background: Traffic air pollution can be induced or
developed the different respiratory diseases. Megacity has
potential magnitude in the production of high density and
large- volume traffic triggering factors in the outdoor
environment. High concentrations of Formaldehyde and
polycyclic aromatic hydrocarbons (PAHSs) are found in
traffic density of ambient air in urban area. It can be
stimulated both allergic state and diseases. The PAHs
originates from the motor engine are as pro-inflammatory
compounds which can enhance Immunoglobulin E (IgE)
responses. The purpose of the study was evaluation of
allergic markers among public drivers in Tehran, to assess
the respiratory diseases.

Materials and Methods: A total of 151 subjects were
sequentially enrolled among public drivers with traffic
related respiratory diseases. The total IgE antibodies in
serum were measured according to manufacture
recommendation.

Results: The mean age recorded 47.66+8.82 standard
deviation (SD). The peripheral eosinophil proportion was
3.19+2.16 SD. The mean IgE antibody levels were
205.89+238.67SD. Allergic state was found in 47% of
target population. Frequencies of traffic-related air pollution
diseases (TRAPD) in chronic obstructive pulmonary disease
(COPD) 34%, asthma 25%, rhinitis 21% and bronchitis
21%, respectively. Allergic state distributed high frequency
in asthma, rhinitis, COPD and bronchitis diseases,
respectively.

Conclusion: Allergic biomarkers of IgE antibody and
peripheral eosinophilia were widely distributed among
TRAPD. They observed more frequency on the allergic
base diseases than non-allergic small airway diseases. It
may be reflected the actual role of traffic -related air
pollution on the sensitization of all categories of TRAPD.

Copyright©2014 Forensic Medicine and Toxicology Department. All
rights reserved.
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1. Introduction:

Traffic air pollution can be induced or
developed small airway diseases (1) and
chronic obstructive pulmonary disease
(COPD) (2, 3). It can stimulate the allergic
state as a pre-risk factor (4) in
development of allergic diseases (5, 6) and
however, it is sensitized individual to
adult-onset asthma (7).

Urban pollution is complex compounds.
Incomplete combustion of fossil- fuel
produces gaseous and  particulate
emissions. Polycyclic aromatic
hydrocarbons (PAHS) are detected 46-90%
within the traffic air pollution (8). The
PAHs from the motor engine activities is
as pro-inflammatory compounds and
enhanced Immunoglobulin  E  (IgE)
responses as a biomarker of allergy (9). It
seems to be responsible in inducing
allergic airway (10, 11) and asthma (12).
Tehran is the capital of Iran, a big city with
heavy volume and highly density traffic
(13). Heath’s issue of urban citizen is
extremity distributed (14). Drivers of the
public service are long-standing exposure
and at- risk of health status.

The purpose of this study was evaluation
of allergic markers among public drivers in
Tehran, to assess the respiratory diseases.

2. Materials and Methods:

This study was cross- sectional. It finalized
at Shahid Beheshti University of Medical
Sciences (SBUMS), Tehran-Iran, in 2012.
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Setting of this study was designed in
Loghman Hakim general teaching hospital.
Tehran; the capital city of Iran was the
field of study.

Participations followed the inclusion
criteria. They consisted as males, public
transporter drivers, background of the
work duration up to five years and
respiratory symptoms or known small
airway diseases. We categorized traffic-
related air pollution diseases (TRAPD) in
two conditions; allergic disease (asthma
and rhinitis) and small airway disease
(COPD and subclinical chronic
bronchitis). Selection of the participants
occurred through the chest clinic. All the
numbers within the group enrolled based
upon the call and encourage by the
previously selected driver co-workers.
Men had high frequency of the public
drivers in our country. Entire subjects from
this study had work-time over ten hours
per day and six days per week.

Exclusion criteria matched lack of interest,
unable to follow the study designed,
smoker, hubble bubble, opium user and
being actuality another disorder.

One physician examined the participants
and followed with standard chest X-ray
and pulmonary function test. Diagnosed
and treated patients were accepted as the
respiratory disease and not followed.

An open questionnaire was distributed
among participations. The topics included
demographic ~ data  major history,
respiratory symptoms, rhinitis symptoms,
allergic history, habits and medications.
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Fig. 1. It demonstrates the frequency distribution of traffic- related air pollution diseases with age
classes.

Bronchial asthma and COPD were Disease (GOLD) (16) guidelines, as
documented contracted on the American respectively. Rhinitis allergic evaluated
Thoracic Society (ATS) (15) and Global based on the history and symptom and
Initiative for Chronic Obstructive Lung relation to trigger factors.
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Fig. 2. It reveals distribution of age categories with allergic status in target population.

138 International Journal of Medical Toxicology and Forensic Medicine. 2014;4(4)



Assessment of allergic biomarkers among public transport drivers Agin Kh et al

204 Allergic status

M tllergic status
Enon -allergic status

30

Count

10

Asthma Rhinitis COPD Bronchitis

Traffic related-air pollution respiratory diseases

Fig. 3. It shows status allergic status with SAD subtypes.

Whole blood sample was obtained all the (ELISA) according to the Manufacture’s

subjects at fasting state from the vein. protocol (Padtan Elm, Iran Co Ltd). Set

They were transfers to unique laboratory. point of allergic state was up to 180 lu/mL.

Total IgE antibody measured with Complete blood count was carried out with

Enzyme-Linked Immunosorbent Assay trade name of Sysmex kx-21. Cut of point
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Fig. 4. It presents frequency of IgE status with subgroups of traffic- related air pollution diseases
(TRAPD).
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Fig. 5. It presents frequency of IgE status with subgroups of traffic- related air pollution diseases

(TRAPD).

for eosinophilia defined on the upper
normal rang>2%.

Data analyzed with SPSS program V. 18.0.
Frequency distribution was evaluated with
percent. Test of normality; Kolmogorov-
Smirnov, Shapiro-Wilk were p<0.001.
Effect size between subsets was 0.83.
Compare of mean was performed with
nonparametric tests of independent-sample
T test; Mann-Whitney U and Crosstab.
Association was carried out with Chi-
square test; Fisher’s exact test and
correlation; Spearman’s rho. P value was
set at a significant level in through of the
study (<0.05 two tailed).

3. Results:

A total of 151 public drivers, male patients
completed criteria for the study. The mean
age was 47.66+£8.82 SD, ranged over 35-
75, median was 45 years. Frequency of
population in the age categories disclosed
cumulative percent 83 in the range over
35-54 years. It was the first class of the
target population.

Figure 1 demonstrates the frequency
distribution of TRAPD with age classes.
Frequencies of (TRAPD) in COPD were
34%, asthma 25%, rhinitis 21% and
bronchitis 21%, respectively. Figure 2
reveals distribution of age categories with
allergic status in target population. 47% of
target population was allergic. Percent of
allergic status in subsets of focus
population for asthma was 47%, rhinitis
31%, COPD 18%, bronchitis 4%,
respectively.

Figure 3 shows allergic status with SAD
subtypes. Mean of IgE antibody
concentrations in serum was
205.89+238.67 SD Iu/mL. Serum IgE
distributed in more frequency in the less
than 54 years age (83%). Of those, 48%
and 38% were within first and second age
classes, respectively. However, high
frequency of allergic level of IgE
antibodies located at the allergic TRAPD
group78%. Figure 4 presents IgE status of
the TRAPD group. There were relevant
differences between IgE level in serum
with TRAPD (p<0.001). However,
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marked positive correlation was detected
between serum allergic biomarkers (IgE
and PE), (r= 0.2, p=0.004).

MeanzSD of peripheral eosinophilia (PE)
proportion was 3.19+2.69 percent, ranged
between 0-21 percent with 3% median. It
found 52% in the first class of age and in
52% within TRAPD. Figure 3 reveals
peripheral  eosinophilia  status  with
TRAPD. Fisher’s exact test was reflected
significant differences between PE with
TRAPD (p<0.03).

Figure 5 shows TRAP diseases with
allergic status. Allergic-TRAPD was
distributed within 35-54 years class was
46%. It was significant statistically
(p<0.001). Frequency of asthma and
rhinitis within former age class was 25%
and 21%, separately. Moderate strength
Spearman’s correlation was detected
between allergic status with allergic-
TRAPD (r= 0.6, p<0.001).

4. Discussion:

TRAPD is one of the causative factors in
the urban environmental area. Biomass
fuels and motor vehicle’s ambient
particulate matter are the main component
of TRAPD. They are triggering
inflammation and inducing oxidative stress
in at risk-subjects (17). The hazard effects
are related to the volume and density of the
pollutants (18). In addition, they can be
inception or exacerbation of allergic
diseases (19).

Rapid urbanization causes to change
Tehran, capital of Iran to the metropolitan.
It had one of the worst atmospheric air
pollution in the world (20).

Bronchial ~asthma is a  chronic
inflammatory airway disease. TRAPD
suggested a role in induction of adult-onset
asthma (21, 22). Prevalence of asthma is
varied between outdoor environmental
pollutants of the inner-cities. It reported
2.8% in Mashhad, Iran (23) and 5% in
Mexico (24). Incidence of asthma- related
air pollution is not clear in adults.
However, there is a self- report prevalence
of adult asthma in close-living to traffic
8.7% (25).

Asthma can be developed by the allergic
state as a pre-risk factor (26). TRAPD can
be potentiating allergic reactions (27) and
allergic  respiratory  diseases  (28).
Significant IgE levels in serum of
asthmatic public transport drivers (PTDs)
may support the recent concept.

PTDs are at high risk of occupational
diseases, mortality (29) and disability.
They are spent so much of work time in
the air pollution environment. Their
workplace is exposed against hazardous air
pollution. COPD is a chronic airway
disease  with irreversible  airway
obstruction. It is leading cause of death
around the world. Smoking has a potential
risk factor in development of the diseases
(30). However, 25-45% of COPD patients
are established particularly in the
developing countries and non-smoking
(31). Approximately, half of the
worldwide people are exposed against fuel
biomass smoke (31). Air pollution is a
causative factor in development of COPD
(32, 33).

Asthma—COPD phenotype is an accepted
subject among COPD patients with an
asthma pattern (34, 35). They are
associated with raised immunoglobulin E
antibody and bronchial hyper-
responsiveness. Outcome of the recent
phenotype of COPD is not clearly
evaluated in relation to morbidity and
mortality.

Chronic bronchitis (CB) is a clinical
definition in the epidemiological study.
Induction of bronchitis is depended to
duration and intensity of exposure-
response agents. The CB is induced in
exposing against the TRAPD (25, 36). It is
in a natural course encountered a risk
factor in development of COPD but may
be absent in the established the diseases
(37). Our outcome for the study does not
meet the criteria of obstructive pattern of
COPD patients, and subclinical CB
defined as a separate entity. Chronic
bronchitis—asthma can be an overlap
disease (38, 39). It is contributed with
associated symptoms and clinical features
(40), and developed in air pollution
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conditions (38, 39). However, atopy may
be predisposed in development of CB (41).
It appears in the residency in the TRAPD
conditions and raised risk of allergic
sensitization (42).

There is a relationship between allergy
inflammatory response and air pollution.
They have been reported as a predisposal
factor in developing atopy, allergic
sensitization state and diseases (43, 44).
Rhinitis may be an associated component
of atopic and allergic condition of the
subjects or presented as alone.

5. Conclusion:

Allergic biomarkers (IgE antibody) and
peripheral  eosinophilia were  widely
distributed among TRAPD. They observed
more frequency on the allergic base
diseases than non-allergic small airway
diseases. In addition, allergic base or
allergic phenotype diseases detected more
frequency in the middle age subjects; less
than 54 years. The end point resulting may
be reflected the actual role of traffic-
related air pollution on the changed
direction threshold allergic status toward
raised new set point between public drivers
with  SAD. However, ithas been
an apparent role in inducing or
development of allergic sensitization in the
transporter drivers mainly with non-
allergic bas.
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