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Abstract

Several heavy metals emitted from car petrol may accumulate in occupational
workers at elevated concentrations, resulting in various impacts on these workers. The
current work was designed to assess the blood content of Zn, Cu, and Pb in
occupationally exposed workers. Four car filling stations situated within Baghdad
city, Iraq, and 40 occupational workers were subjected to this study; in addition, a
sample of 20 individuals away from these examined fuel stations was selected to act
as a control sample during November 2023. From both occupational workers and
control samples, 4 ml of blood from each individual was taken and placed in a gel
tube for coagulation. Each blood sample was centrifuged for 40 min at 3000 rpm to
separate blood serum. The serum of each sample was placed into glass tubes and kept
in a refrigerator at 20° C and then used to assess blood Zn, Cu, and Pb content. Also,
the ages of both control and workers samples and the working period of only
occupational workers were recorded. The obtained data has shown that the mean of
examined blood heavy metals content was significantly lower in the control sample
than those detected in occupational workers where control sample had a mean value
of Zn of 65.15+11.0, Cu of 101.3 = 14.57 and Pb of 14.625 + 2.52 ng/dl while worker
sample gave mean value of 98.03 £23.07, 123.26 + 40.96 and 57.68 +£14.33 pg/dl for
Zn, Cu, and Pb respectively. Also, this work has found that there were insignificant
(P < 0.05) effects of age on blood heavy metals whilst a significant effect of working
period (P < 0.001) on blood heavy metal content of examined workers was recorded.
Also, t-test analysis has revealed significant differences (P < 0.05) between the mean
values of control and occupational workers for all examined blood heavy metals
content.
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Introduction

Gasoline and diesel fuels used by different vehicles have received much care worldwide as
a source of releasing various heavy metals such as Pb, Cu, Zn, Cd, Cr, Fe, and Ni [1,2,3]. Other
intense studies have examined the possible health and environmental impacts of these heavy
metals [4,5]. Obviously, Different studies have examined various vehicle petrol filling stations
[6,7], whilst further works have focused on the health and environmental effects of such fuel
stations [8] in addition to risk awareness [9]. Meanwhile, significant works have thoroughly
investigated the probable impacts on exposed petrol station workers caused by volatile organic
compounds and several heavy metals [10]. Certain studies have documented various health
problems among exposed workers, such as anemia [11], hepatic [12], kidney [13], pulmonary
[14], enzyme activity [15], central and peripheral nervous systems in addition to psychological
disorders such as depression among exposed workers [16]. Also, much attention has been paid
to workers' blood-heavy metal content working in petrol filling stations [17]. The current study
was designed to assess blood Zn, Cu, and Pb contents in both control and occupational workers
of several fuel-filling stations situated within Baghdad city.

Material and Methods

In November 2023, 40 workers (all men) of various vehicle petrol filling stations were
selected within Baghdad city and subjected to this study in addition to 20 individuals away from
these stations to act as control. The ages of both samples and the working period of occupational
workers were recorded. A 5 ml blood was taken by disposable syringe from each individual of
both examined samples, and 4 ml from each blood sample was placed into a gel tube and left
to coagulate and centrifuged for ten minutes at 3000 to separate the serum. To assess the blood
content of zinc, copper, and lead, the serum was split into two subsamples placed in glass tubes
and kept at -20° C for the test.

Concentrated nitric acid HNOs3 supplied by Fluka, Triton x-100 C34He2O11 supplied by
Mumbai at 10% concentration, ammonium hydrogen phosphate solution NH4H>PO4 supplied
by Fluka at 20% concentration (solution 1), and heavy metal salts of zinc Zn(NO3) 22 g, and
copper Cu(NO3) 7.7 g and lead Pb(NO3)> 16 g supplied by Merck were used to prepare the
stock solutions at a concentration of 10000 ppm (solution 2) for each based on the calculation
of the molecular weights of the salts, and the pH was adjusted to 7. 100 ml from two solutions
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(1 and 2) were prepared for each studied sample, and then the digestive solution was made by
taking 1 ml of concentrated nitric acid and mixed with 300 ml of non-ionic distill water
thoroughly in a 500 ml volumetric flask. Each flask received 25 ml from pre-prepared solution
1 and 5 ml from the second prepared solution and stored in the refrigerator at 4 C°. Meanwhile,
900 pul from the digestive solution was added to 100 pul of each blood sample for both examined
control and occupational samples and mixed for 5 minutes. The standard solution for each
examined heavy metal was prepared at a concentration of 1000 ml/l to calibrate the FAAS
device model AA-6300, supplied by Shimadzu Company/ Japan. A digital pH meter (model
Hanna-24) equipped with a glass electrode was also used to adjust and calibrate the pH of the
used solutions. Blood heavy metal content was recorded in 20 ul of each sample following the
previous study [18] using proper cathode lamps of each heavy metal, which were 324.7, 307.59,
and 283.30 nm wavelength of Zn, Cu, and Pb, respectively. All obtained readings were used to
calculate mean and standard deviation in addition to biometrical analysis such as t-test and
correlation analysis.

Results and Discussion
Means =+ standard deviation of age and blood heavy metals content in both samples of the
control and occupational workers are presented in Table 1. The age mean value of the control

sample was 39.7 + 6.8 years, while the similar mean age value of occupation workers was
40.13+7.98 years.

Table 1: Mean value + sd of age and heavy metal blood content in control and occupational
worker samples.

Examined Mean + Standard deviation
Sample Age Zn Cu Pb
Control 397+68 65.15+11.0 101.3+14.57 14.625+2.52
Ogepeiod 40.13+7.98 98.03+23.07 123.26+40.96 57.68 +14.33
workers

For Zn blood content, the mean values were 65.15 = 11.0 pg/dl and 98.03 +23.07 pg/dl
for control and occupational workers respectively (Figure 1).
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Figure 1: Mean Zn blood content (pg/dl) in examined control and occupational workers.

In the case of Cu blood content, it was found that the control sample gave a lower mean
value (101.3 £ 14.57 ug/dl) than that of workers (123.26 + 40.96 ng/dl), as shown in Figure 2.
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Figure 2: Mean Cu blood content (ug/dl) in examined control and occupational workers.

Regarding Pb blood content, the study has recorded a much lower mean value (14.625
+2.52 pg/dl) in the control sample than that recorded (57.68 + 14.33pg/dl) for occupational
workers (Figure 3).
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Figure 3: Mean Pb blood content (ng/dl) in examined control and occupational

Student (t) analysis test between mean values of blood heavy metals content in both examined
samples was displayed in Table 2.

Table 2: t analysis test between heavy metal blood content in both control and occupational

worker samples.

Heavy metal df t value probability
Zinc 58 6.0257 Significant at P> 0.01
Copper 58 4.3172 Significant at P>0.05
Lead 58 13.113 Significant at P > 0.05
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This biometrical analysis has revealed significant differences (P > 0.050 between the mean
blood contents of both the control and worker of all examined heavy metals, recording values
0f 6.0257,4.3172, and 13.113 for Zn, Cu, and Pb, respectively (Table 2).

Meanwhile, correlation analysis between the ages of both control and worker samples was given
in Table 3, which also includes the working period and mean blood content of all examined
heavy metals.

Table 3: Correlation analysis between the age of examined samples and heavy metal content
and between working period and heavy metal content.

i Correlation analysis
Variable Examined Heavy Metals Y -
Sample r value Probability
Zinc 0.0859 Not significant
Control Copper 0.1583 Not significant
Lead 0.0868 Not significant
Age ; .
Zinc 0.0458 Not significant
Occupational .
workers Copper 0.0853 Not significant
Magnesium 0.0463 Not significant
Occupational Zine 0.8048 Significant P> 0.05
workers
Working period Copper 0.8691 Significant P> 0.05
Lead 0.9389 Significant P> 0.05

It seems very clear that correlation coefficient values (r) between age and mean values of
examined blood heavy content of both samples were found not significant (P < 0.05),
confirming that there was no clear impact of age variable on the mean of these blood heavy
metal content. However, the current work has found a clear correlation between the working
period and blood heavy metal content, where significant (P<0.05) correlation coefficient values
were detected to ensure a significant impact of the working period on these examined blood
heavy metal content (Table 3).

These results are supported by the results of other studies, where an old study [19] carried
out in Basrah, Iraq, found that occupational workers in fuel filling stations had higher blood
lead content than those in the control. Another study examined similar fuel filling stations in
Khartoum city- Sudan [20] and reported findings of blood lead content being higher in exposed
workers than in control. A Similar study examining blood lead and cadmium content in a fuel
filling station in Semarang city- Indonesia, has reported that the mean blood content of both Pb
and Cd is almost within normal limits, and this may be due to the short working period [21].
Recent work examined Cu, Zn, Fe, and Pb blood serum of fuel filling station workers in Dhi
Qar city, southern Iraq [22] and reported higher blood content of these four heavy metals than
those of control. Recent work has examined the Zn, Cu, and Fe blood content of occupational
workers of ten fuel filling stations in Al-Ramadi city- Iraq, and reported a significant increase
(P> 0.05) in worker mean blood content of these examined heavy metals [17].

Other factors, such as cigarette smoking, may affect blood-heavy metal content in exposed
workers [23]. Also, occupational protective equipment may significantly affect the
concentrations of blood heavy metal content [24].
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It seems that the accumulation of such heavy metal in workers’ blood may show several
early health indicators, such as depression as reported by early work [16], and other health
symptoms such as hair loss, tooth decay, vision impairment, and weight fluctuation [25,26].

Conclusion

From these findings, it is very clear that the blood heavy metals content of occupational
workers at petrol filling stations was significantly higher than that of the control sample. These
results confirm that workers have been affected by these examined heavy metals released from
car petrol. The effect of exposure period and workers' age on the content of heavy metals in the
blood is also mentioned.
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