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ABSTRACT
The current study was achieved to evaluate the essential hematologic impacts of traffic emission. Ninety-six cases were studied
that included both exposures and controls. The focal point was on Raparin District in Sulaymaniyah Governorates. A questioner
form was depended for collecting the information about each case. Fresh venous blood (5 ml) was collected aseptically from
both exposures and controls. Hematologic autoanalyzer (Coulter-Automated Counter) was used for hematologic investigations.
It was appeared that the mean leukocyte counts were higher among exposures in comparison to controls; the period of
exposure and smoking was significantly effective on total white cells. Lymphocyte counts were significantly declined among
exposures. It was appeared that the distance from the emission gas sources, smoking, and period of exposure was significantly
effective on the total lymphocyte counts (P < 0.05). No valuable effects of traffic emission were noticed on granulocytes in
general (P > 0.05), although the neutrophil counts were significantly higher among exposure. Moreover, the study revealed
that there were noticeable effects of traffic emission, on the total platelet counts between exposures and controls. Finally, the
distance from the emission sources was significantly effective on platelet counts among exposures themselves (P < 0.05).
Index Terms: Traffic Emission, Hematology, Lymphocytes, Complete Blood Count

1. INTRODUCTION
The term pollution was defined as exposing to the harmful
pollutants or products in the environment that appeared to
have a measurable effect on the man or other animal health
as well as on vegetation or other materials [1], [ 2]. There
are five types of pollutants that are hydrocarbon, carbon
monoxide, particulate matter, nitrogen dioxide, and sulfur
oxides. These tend to be the worst quality content found
in Iraqi fuel, which are emitted from the combustion of
sulfur containing fossil fuels such as coal, metal smelting,
motor vehicle operations, and other industrial processes.
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Urban air pollution is a significant cause of global mortality,
pre-mature deaths, which are the causes of seven hundred
thousand deaths worldwide according to data from the
WHO [3], [4]. Several reports have indicated that exposure
to aromatic hydrocarbons such as benzene, toluene, and
styrene-butadiene has significant alterations in different
hematologic parameters. The noticeable effects include
a decline in circulating erythrocytes, hemoglobin (HGB),
platelets, total white blood cells (WBCs), and absolute
numbers of lymphocytes, as well as neutrophils [4]-[7].
The adverse effects may be on bone marrow and stem cells
at both production and differentiation levels. Moreover,
it may have effects on Hepcidin’s sustained and chronic
upregulation that is an iron regulatory protein, which
may lead to HGB and red blood cell (RBC) production
diminishing. Consequently, anemia can occur [8]-[12].
Leukopenia, thrombocytopenia, and reduction in bone
marrow-derived mesenchymal stem cells also may be
common side effects [13].
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The aims of the current study were to investigate the
significant traffic emission impacts of various hematological
parameters and to study the effect of some risk factors and
their relations to traffic emissions hematologic consequences.

2. MATERIALS AND METHODS
Ninety-six persons (males, and females) were studied
included (48 exposes and 48 control cases), both sexes
involved. The laboratory investigations were done from
May 15, 2019, to September 25, 2019. The hematological
tests were performed in Azadi Laboratory in Ranya city. Five
fresh venous blood were collected from all cases and directly
transferred to the lab for investigations. The hematologic
examinations were included in the study; leukocyte profiles
(total WBC, granulocyte, neutrophil, and lymphocyte)
counting. Red cell profiles (RBC, red cell distribution
width [RDW], hematocrit [HCT], HGB, mean Cell HGB
MCH, mean cell HGB concentration mean corpuscular
hemoglobin concentration [MCHC], and mean cell volume
[MCV]) counting, as well as the platelet profiles (platelet
[PLT], mean platelet volume [MPV], platelet distribution
width [PDW], plateletcrit [PCT], and large platelet cell ratio
[LPCR]) counting.
Three factors were studied for their relation with the
emission impacts on the studied cases, which are exposure
period (short-term – <10 years – and long-term – more
than 10 years); distance from the emission sources (<500 m
and more than 500 m); and finally smoking (smokers and
non-smokers).
An automated hematologic analyzer (Coulter; KT6200,
of OEM) was depended in achieving the above tests. The
obtained data were tabulated and statistical analyses were
done using GraphPad prism 6 software (Mann–Whitney
t-test).

3. RESULTS AND DISCUSSION
From the current study, it was appeared that different
hematologic parameters were affected negatively by exposure
to the chemical compounds produced from the traffic
emissions.
3.1. WBC Measurement WBC

Studying total WBC counts revealed that the mean value of
WBC counts of exposures was 7100 cells/µl ±1.5, whereas
the mean value among control cases was (6780 cells/µl ±1.8),
which was lower than that of exposures (Fig. 1). Statistical
analysis showed that there were no significant differences
between the total WBC counts from exposures and controls
(P > 0.05).
Due to further analysis, there were significant differences
between those with (5–10 years) exposure history
(mean=6700 cells/µl ±1), and those with more prolonged
exposure (10–20 years), (mean=7400 cells/µl ±1.9)
(P < 0.05). Furthermore, significant differences were
observed among smoker exposures (mean=7500 cells/µl
±2.1) and non-smoker exposures (mean=6800 cell/µl ±1.2)
(P < 0.05). Moreover, it was reported by the current study
that the total numbers of lymphocytes were also affected
by exposure to traffic emissions. It was noticed that the
mean value of the lymphocyte counts among exposures was
lower (1100 cells/µl ±3.7), when compared with controls
(1900 cells/µl ±3.9). There was a significant difference
between exposures and controls regarding the mean value of
lymphocyte count levels (P < 0.05) (Fig. 1). The mean value
of lymphocytes among exposures whose home distances
about 100–200 m far from traffic contamination sources were
1052 cells/µl ±3.6, while it was slightly higher (1107 cells/µl
±3.7) among exposures whose home distance was far from
the first group (500–1000 m) from the sources of traffic
gases. It was appeared that the distance from the emission

Fig. 1. Leukocyte measurements for traffic emission exposures and controls.
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gas sources has a significant effect on the mean values of
lymphocytes among exposures themselves (P < 0.05).
The total lymphocyte counts among exposed smokers were
1002 cells/µl ±3.5, whereas among non-smoker exposures
were higher (1161 cell/µl ±3.8), the statistical analyses
indicated that there were valuable effects of smoking on
the lymphocyte counts especially when integrated with
traffic emission gases (P < 0.05). In addition, the effects of
the duration of emission exposure on lymphocytes counts
showed that the mean value for exposures with about
5–10 years of exposing history was 1137 cells/µl ±3.4. For
those with more prolonged exposure history (10–20 years)
lymphocytes were relatively lower (1056 cells/μl ±3.7), which
indicated that the exposure duration plays a significant effect
on the total lymphocyte counts (P < 0.05).
The lower levels of lymphocyte count among exposures
may be due to the toxic effects of the chemical contents of
the traffic emissions. Similar observations were recorded
by other investigators who found that the mean value of
lymphocyte counts was reduced as a result of exposure
to chemicals raised from fuel-burning [9]. Integration of
the smoking effects with emission gases among exposures
confirmed the impact of traffic emissions of the WBCs in
general and on lymphocyte numbers, especially the mean
value of lymphocytes was declined among non-smokers and
significantly different from controls.
The observations reported by the current study were parallel
to the results mentioned by other investigators [10] who
noticed a decline in the total numbers of white cells and
lymphocytes among mice, which were exposed to the traffic
emissions. Changes in granulocyte counts also were studied.
The mean value of granulocytes was 5100 cells/µl ±7.8
among exposures, and 5200 cells/µl ±9.7 among controls.
No significant difference was seen between exposures and

controls considering granulocytes (P > 0.05) (Fig. 1). No
valuable effects of smoking and exposure duration were
reported (P > 0.05), which may indicate that any decline in
the granulocyte numbers was not due to the smoking effects,
as in the case of lymphocytes. Unlike the above observations,
the mean value of neutrophil counts was significantly higher
among exposed cases (5100 cells/µl ±1) when compared to
that of control cases (4000 cells/µl ±9.4) (Fig. 1). Smoking
and exposure periods showed no noticeable effects among
exposures themselves (P > 0.05). The current observations
relatively confirm the impact of chemical products of the
traffic emission, especially when the effects of smoking were
adverse, as other investigators talked about the negative effects
of smoking on blood parameters, including granulocyte.
Different investigators reported that the neutrophil count
was raised among emission exposures when they compared
their observations to the control groups [5].
Moreover, the results of the current study were parallel to
the observations recorded by other study that showed higher
neutrophil counts exposures when compared to controls [6].
3.2. RBCs Measurement RBC

In general, the total numbers of RBCs were almost similar
between exposures (5700 × 102 cells/µl ±0.83) and controls
(5600 × 102 cells/µl ±1), and no valuable variations were
seen between them (P > 0.05) (Fig. 2). The RBC counts for
those whose home was (100–200 m) far from the sources of
traffic emissions was (5400 × 102 cells/µl ±0.5), while it was
higher for those whose home was more far (500–1000 m)
that was (5900 × 102 cells/µl 0.9). Smoker exposures showed
lower RBC counts (5500 × 102 cells/µl ±0.7) when compared
with non-smoker exposures (5800 × 102 cells/µl ±1.2),
although it was not significant (P > 0.05). It was noticed
that RBC count for exposures with (5–10 years) exposure
history was higher (5600 × 102 cells/µl ±1.1), in compared

Fig. 2. Mean values of red blood cells for traffic emission exposures and controls.
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to those with more prolonged exposure history (10–20 years)
(5400 × 102 cells/µl ±0.81). However, the differences
were not valuable (P > 0.05). Among the factor that may
explain the above observation may be due to the sample
collection season (summer), where the traffic gases may be
less effective on exposures compare to cold and dry weather.
However, other scientific works reported significant effects
of traffic gases on RBC counts and showed elevated RBC
counts among exposures does not agree with the current
observations [8]. Moreover, another factor may play a role,
which is the presence of relatively low levels of PM 2.5 in the
Iraq fuel, as previously noticed that the high PM 2.5 may be
responsible for elevations in RBC counts [8], [9], [15].
The RDW for exposures was lower (11.7%, ±0.74) when
compared with that of controls (12.3%, ±0.94), although
it was not significant (P > 0.05) (Fig. 2). It was noticed
that smoking, home distance, and exposure duration have
no significant effects on RDW for exposures themselves
(P > 0.05). The low levels of RDW in the current study may
be due to the slight reductions in RBC counts, especially the
RDW can be considered as a marker for RBC counts and
sizes. The results of the current study not agreed with the
previous reported by other investigators who showed decline
RBC counts significantly [22].
Furthermore, it was reported that the HCT for exposures
(49%, ±0.98) was not different significantly from that of
controls (48%, ±0.76) (P > 0.05) (Fig. 2). Statistical analysis
indicated that smoking, home distance, and exposure
duration have no significant effect on HCT (P > 0.05). The
changes in the HCT among exposures may be due to the
limited effects of traffic emission, as mentioned earlier,

especially HCT that can reflect alterations in red cell count
and functions. The current observations were not agreed
with the results reported by other studies that showed the
elevated HCT among traffic emission exposures [8], [15].
Moreover, results showed that emission exposure has
no significant effects on Hb of exposures (14.4 g% ±4)
compared to controls (14.8 g% ±2.9) (P > 0.05) (Fig. 2).
Smoking, home distance, and exposure duration showed
no valuable effects on Hb (P > 0.05). The current results
indicated that due to non-valuable decline in Hb, the value
of HCT was not changed significantly (P > 0.05). The above
results were not agreed with the studies that reported by other
researchers in the past that observed the pollutants could lead
to anemic conditions, which consequently cause a reduction
in HCT [6], [11], [23]. Although the results of the current
study were supported to the observations that reported by
some investigators who studied the effects of emissions on
traffic polices and in Pakistan, and claimed that the traffic
emission has no significant effects of HGB HB. While they
reported that smoking was effective on HB, which was not
agreeing with the current observation [16], [17].
MCH also was among the hematologic parameters which
were not significantly varied between exposures and controls
(P > 0.05). Furthermore, it was noticed that smoking, home
distance, and exposure duration have no valuable effects on
MCH and MCV (P > 0.05). Similarly, the observations were
recorded for MCHC (P > 0.05) (Fig. 2), which was agreed
with results obtained in a study done on mice in the past
considering MCHC, where the level was reduced [14]. As our
statement, the lack of effects of the traffic of emission on
the vast majority of RBC profiles may be due to the saturated
environment with O2, especially the study area is rich in forest

Fig. 3. Mean value of platelet profile for traffic emission exposures and controls.
84

UHD Journal of Science and Technology | Jan 2020 | Vol 4 | Issue 1

Dunya Hars Bapir and Salih Ahmed Hama: Hematological Impacts of the Traffic Emissions in Sulaymaniyah Governorate

and green spaces are at an excellent level. Low levels of O2
can negatively affect RBC profiles; especially there is a strong
relation between RBC and oxygen transportation.
3.3. Platelet Measurement PLT

The mean values of platelet count among exposures were
higher (1800 cells/µl ±6.5) than that of controls (1690 cells/µl
±3.9). When the results analyzed, it has appeared that significant
differences were found among exposures and controls
regarding platelet counts (P < 0.05) (Fig. 3). Moreover, it was
concluded that home distance and exposure duration have
significant effects on platelet counts, respectively (P < 0.05).
Smoking showed no valuable effects, which may confirm that
all outcomes are due to the long-term exposure to the chemical
components of traffic emission, not to the smoking contents.
Other researcher found similar results on experimental animals
and humans [18], [19], [20], [21]. They suggested elevation in
platelet counts concerning emission air pollutants.
The current study revealed that there were no noticeable
differences between exposures and controls regarding MPV
(P > 0.05). Furthermore, it has appeared that home distance,
smoking, and exposure duration have no significant effects of
MPV (P > 0.05) (Fig. 3). Similarly, no valuable variations were
observed between exposures and controls regarding PDW
Smoking, home distance, and exposure duration showed
no noticeable effects on PDW (P > 0.05) (Fig. 3), which
might be due to the relations of changes in both MPV and
PDW [24]. In addition, it was concluded from the current
study that traffic emission has no significant effect on PCT
and LPCR (P > 0.05). This study revealed that smoking, home
distance, and exposure duration showed no valuable effects
on each of PCT and LPCR (P > 0.05) (Fig. 3). In a study, it
was noticed that the LPCR effects due to chemical exposure
have a significant role in the discrimination between hyperdestructive and hypo-productive thrombocytopenia [25].
However, the PCT levels were fewer, especially among
traffic emission exposures; however, it may increase in acute
cholecystitis patients with PDW and lowered MPV [24].

4. CONCLUSION
Traffic emission gases showed no significant effects on
the vast majority of the hematologic parameters, although,
valuable elevation has been seen in neutrophils and platelets
due to the traffic emission. The results of the current study
suggested links between inflammatory and cardiovascular
diseases among emission exposures. Future researches must
be considered to investigate these relations.
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