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Abstract

Background: Gasoline is a complex manufactured mixture that does not exist naturally in the environment and
produced from petroleum in the refining process. Gasoline discussed in this profile is automotive gasoline used as a fuel
for engines in automobiles and other vehicles. Unleaded gasoline was introduced in the greater area Asyut, and 10% of
the total sales of gasoline were unleaded. There were no previous studies on pollution caused by gasoline exposure in
Asyut governorate in Upper Egypt, so, in this study we try to concern on the effect of air pollution from automobile
exhaust on hematological and biochemical parameters of professionals.

Materials and methods: Hundred and twenty samples from professionals have been collected from Asyut
Governorate; they divided into four groups each group contain thirty samples. 10 milliliter of venous blood sample was
withdrawn, over EDTA, from each individual, to determine the values of hematological, biochemical parameters and
blood-lead level.

Results and discussion: According to the present study, it was found that there was a significant increase in blood-lead
level, hemoglobin levels and white blood cells count in all of the exposed groups. On the other hand, creatinine level
shows significant decrease but there were a significant increase urea level and increase in some liver function's levels
(ALT and AST) in all tested groups.

Conclusion: The exposure to gasoline caused some toxic lesions on some parameters (hematological and biochemical).
It is also observed that enzyme activity (AST, ALT) increase significantly compared with control.

Keywords: Gasoline; Asyut Governorate; Gas-Station Employees; Taxi Drivers; Bus Drivers.

1. Introduction

Asyut Governorate is one of the governorates of Egypt. It stretches for about 120 km along the banks of the Nile. There
is considerable evidence linking increased levels of air pollution to adverse effects on human health [1, 2]. Egypt is
littered with garbage, pollution and people who do not care about their country. The use of gasoline as motor fuel was
addressed here; automotive gasoline is a mixture of about 150 chemicals refined from crude oil relatively volatile hydro
carbons with or without additives obtained by blending appropriate refinery streams; it’s usually a colorless, light brown
or pink liquid [3]. Lead is the main component of gasoline; typically, lead enters the human body through the
respiratory or gastrointestinal tract and is distributed in blood, soft tissues, and bones [4]. Many of the harmful effects
seen after exposure to gasoline are due to the individual chemicals in the gasoline mixture, such as benzene and lead in
very small amounts. It has been suggested that emission of increased numbers of ultrafine (<0.1micron) particles of
organic condensate may accompany the reduction of elemental carbon particles [5]. Changes in gasoline and diesel
fuels and spark- and compression-ignition engine control technologies have clearly reduced the total particulate mass
emissions, but changes in chemical composition are less certain [6]. Lead pollution from engine exhaust is dispersed
into the air and into the vicinity of roads and easily inhaled. Contact with concentrated tetraethyl lead (TEL) leads to
acute lead poisoning: Lead is atoxic metal that accumulates in the body and is associated with subtle an
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insidious neurotoxic effects especially at low exposure levels, such as low 1Q and antisocial behavior [7]. Some
neurologists have speculated that the lead phase-out may have caused average 1Q levels to rise by several points in the
US (by reducing cumulative brain damage throughout the population, especially in the young). For the entire US
population, during and after the TEL phase out, the mean blood lead level dropped from16 pg/dl in 1976 to only
3 pg/dl in 1991. The US Centers for Disease Control considered blood lead levels “elevated" when they were abovelO
ng/dl. Lead exposure affects the intelligence quotient (IQ) such that a blood lead level of 30 pg/dl is associated with a
6.9-point reduction of 1Q, with most reduction (3.9 points) occurring below 10 pg/dl [8]. Reduction in the average blood
lead level is believed to have been a major cause for falling violent crime rates in the United States [9] and South Africa
[10]. Economist Jessica Wolpaw Reyes of Amherst College found that declining exposure to lead is responsible for up
to a 56% decline in crime from 1992 to 2002. Including other factors that are believed to have increased crime rates
over that period Reyes found that this led to an actual decline of 34% over that period [11]. A statistically significant
correlation has been found between the usage rate of leaded gasoline and violent crime: taking into account a 22-year
time lag, the violent crime curve virtually tracks the lead exposure curve. Major symptoms of intoxication with leaded
gasoline include headache, fatigue, irritability, impaired concentration, wrist/foot drop, nausea, dyspepsia, constipation,
colic, lead line on gingival tissue, loss of libido and anemia [12]. The aim of this work is study the blood lead level
exposure and the gasoline exposure effect on blood-lead hematological and biochemical parameters of taxi, Bus drivers
and gas station employees.

2. Materials and methods

This study was done through the period from September to end of November, 2014, at department of forensic
chemistry, college of forensic sciences, naif Arab university for security sciences, Riyadh, Saudi Arabia, the samples
collected from July to end of August, 2014. Hundred and twenty samples have been collected from Asyut Governorate.
They divided into four groups each group contain thirty samples; bus drivers (group A), gas station employees (group
B) and taxi drivers (group C), all of them worked in the center and near suburbs of the city of Asyut city and control (D
group). The subject population age (19-45) years comprised. The information about past and present medical histories
for each subject are collected, including smoking habits and overall duration of lead exposure and cancelled the
smokers or patients from research. 10 milliliter of venous blood sample were withdrawn, over EDTA, from each
individual by qualified personnel under aseptic conditions to determine values of hematological level, including
(hemoglobin (Hb), white blood cells count), according to Bernard [13], and for measuring quantitative analysis of
blood-lead level according to Simeonove [14], with the atomic absorption spectrometry device (240FS AA, from
Agilent Technologies, with (Graphite Furnace) GTA 120 5 PSD 120 (Programmable) [15]. Biochemical parameters, the
activities' serum aspartate aminotransferase (AST) and alanine aminotransferase (ALT) were assayed by the method of
Reitman [16], where creatinine and urea in serum were assessed as a measure of kidney function according to Bartels
[17]. Statistical Analysis: The obtained data were statistically analyzed using F. Test — ANOVA test according to
(Snedecor and Cochran) [18].

3. Results
Table. 1: Mean Values of Blood-Lead Level in Control and Test Professional's.
Parameter Bus drivers Gas station Employees Taxi drivers Control
(Group A) (Group B) (Group C) (Group D)
*
Blood Lead 7.140.6519. * 7.1620.5413. * 7.14+0.3435, * 5.56£0.498

Level (ug/dl)

* Significant (P < 0.05) increase within the groups (normal and test values t-test)
* Not Significant (P> 0.05) between groups (ANOVA)
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Fig. 1: The Relation between Blood Lead Level, Control and Test Professional Groups
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Table. 1. The relation between blood lead level, control and test professional groups. The results showed significant (p
< 0.05) increase in blood lead level between control and test groups (fig. 1).

Table. 2: Mean Age (in Years) with Changes of Blood Lead Level in Professional Grops

Age Bus driver Gas station employees Taxi drivers
(Group A) (Group B) (Group C)
19-23 7.5 7.1 7.2
24-26 6.8 6.8 7.6
27-31 7.9 7.8 7.0
32-38 7.1 6.5 6.8
39-45 6.2 7.6
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Fig. 2: Mean Age (in Years) with Changes of Blood Lead Level in Professional Grops
Table. 2. The mean values of lead levels of test professionals and control groups with age, wher the age peroids were

between 19-45 in the test and control groups (Table. 2) (Fig. 2). The results showed that, there is an increas of lead level
with icreasing of age. Further suggests that prolonged exposure to gasoline is related to age in all groups.

3.1. Effect of lead level on hematological parameters

Table. 3: Mean Values of Hematological Parameters in Control and Test Professional.

Test arouns Bus drivers Gas Station Employees Taxi drivers Control

group (Group A) (Group B) (Group C) (Group D)
Hemoglobin (g/dl) 6.16+0.6205 * 6.26+0.6269 * 7.2.26+0.7059 * 14.3+0.1938 *
WBC(x{10.sup 3} 7.44+0.4159 6.62+0.455 7.140.3674 8.9220.5864
/{mm.sup.3})

* Significant (P < 0.05) decrease within the groups (normal and test values t-test)
* Not Significant (P> 0.05) between groups (ANOVA)

Table. 3. The mean values of hematological parameters in test professionals and control groups. The effect of the lead
levels on heamatological parameters is shown on (table. 3). The results showed significant (p<0.05) decrease in
heamatological parameters and WBCs between control and test groups. However the results showed no significant (p<
0.05) difference in within groups (f-test) (fig. 3).
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Fig. 3: The Relation between Hematological Parameters, Control and Test Professional Groups

3.2. Effect of lead level on biochemical parameters

Table 4: Mean Values of Biochemical Parameters in Control and Test Professional, Experiments within Different Groups

Test arouns Bus drivers Gas Station employees Taxi drivers Control
group (Group A) (Group B) (Group C) (Group D)
*
Urea (mmol/L) 7.11+0.5745* 8.12+0.7099* 7.22+0.5541* 6.58+0.4604
*%x
Creatinine (mg/dL) 80.6+4.827** 83.8+4.658** 84.7+4.237** 104.6+4.219
'(OCJL/[)(SGOT) 27.8+0.7416 37.22+0.5718* 36.2+3.834 * 27.62£0.6611*
*
'(ACJS/I)(SGPT) 35.56+0.4669* 45.86+0.8295* 37.6+2.702 * 28.4x1.517

* Significant (P < 0.05) increase within the groups (normal and test values t-test)
** Significant (P< 0.05) decrease within the groups (normal and test values t-test)
* Significant (P< 0.05) between groups (ANOVA)

Table. 4. The mean values of the biochemical parmeters in the control and test professional groups. The results showed
that, there was a significant increase (p< 0.05) for the values of urea, ALT, AST and test professional groups against
control. However, there was a significant decrease (p< 0.05) was observed in creatinine, while there was no significant
(p< 0.05) in (group A) for creatinine values (Fig. 4).
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Fig. 4: Biochemical Parameters in Control and Test Professional Groups.

4. Discussion

Benzene has been measured in the environment and is commonly emitted in several industrial and transportation
settings. As a component of petroleum products, including gasoline and as a trace impurity in industrial products, it
results in continued occupational exposure, especially in small, uncontrolled workshops in developing countries [19].
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Regarding self-reported symptoms associated with leaded gasoline exposure, results showed that the most common self-
reported symptoms among gasoline station workers were neurological symptoms, including headache, fatigue,
irritability, concentration difficulties, and sleep disturbance. These findings require urgent prevention, intervention, and
protection from the ministry of health and other non-governmental organizations. Similar data were reported in many
countries, including the neighboring ones [20-22]. According to the present data, there was a significant increase in the
prevalence of self-reported symptoms with increasing years of work in the gasoline station. This positive relationship
means that increasing work duration led to increase workers exposure to leaded gasoline and put their health at higher
risk. Lead toxicity was more frequently encountered with longer-term occupational lead exposure. [23, 24]. Blood lead
levels were so high in each of the three exposed groups (A, B and C) compared with control, (p<0.05), (f-test), where,
there was significance increase (p< 0.05) between groups (ANOVA), this agrees with, (Gottesfeld P, Pokhrel AK) [25].
The data showed that, there was significant decrease (p<0.05) of hemoglobin concentratin and white blood cell's count
in all test groups against control (table 3). This agrees with Abousalem, who shows that distinct reductions have been
recorded for RBCs, Hb and PCV in animals located at the benzene station. This picture of anemia was more pronounced
in animals, which were exposed to benzene for longer periods. These hematological disorders may be due to the effect
of benzene on the function of bone marrow [26]. Further suggests that prolonged expousure to lead may cause anaemia
[27]. While it has significant (p>0.05) between groups (ANOVA). In our study, there was a significant decrease (p<
0.05) was observed in the level of creatinine within all test groups (f-test), and a significant increase (p<0.05) was
observed in the level of urea within all test groups (f-test), this agrees with Abousalem. [26], who shows a revealed
disturbed kidney function, and this change was manifested by higher levels of urea and creatinine in serum of exposed
animals, this can be attributed to, that kidney is an organ of excretion through which most toxic principles are passed
out, concerning the effect of air pollutants at benzene on the organ functions (table 4). Due to our data, there was highly
significant increase in AST, ALT, in all test groups (p< 0.05), despite of ALT level in (group A) which was not
significant (p > 0.05) (f-test), (table 4) [26, 28]. This picture is indicative for the impairment of the liver function. These
enzymes are involved in the catabolism of amino acids. The measurement of serum levels of these two enzymes are a
standard feature of clinical chemistry investigation in regulatory toxicity studies. An increase in these enzymes
activities are accepted as an indicator of hepatic toxicity. While (p<0.05) is 0.0001 consider extremely significant
between all groups (ANOVA)

5. Conclusion

The exposure to Gasoline caused some toxic lesions on some hematological and biochemistry parameters, on
professionals. It is also observed that enzyme activity (AST, ALT) increase significantly compared with control.
Therefore, exposure to gasoline can cause toxic effect to all professionals.
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