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Abstract: This study was conducted to evaluate the incidence of long term exposure to lead in some biomarkers of liver
functions of Iraqi workers. A total ninety –two (92) adult Iraqi workers with a mean ages (37 ± 1.107 years) were distributed as
follows; twenty eight (28) gasoline filling station workers, thirty one (31) battery workers and thirty three (33) brick
manufacturing industry workers as well as, eighteen (18) control subjects were not in any way occupationally exposed to lead
were involved in this study. The lead level was measured using atomic absorption spectrophotometer method. The blood lead
level (BLL) among gasoline station, battery and brick kiln workers were (24.96 ± 0.76, 24.7 ± 0.77 and 24.63 ± 0.81µg/dL,
respectively), and the corresponding values for the control group was significantly (p < 0.001) lower (18.88 ± 0.51µg/dL).
Significant (p<0.05) elevation in serum alanine transaminase (ALT) activity in gasoline filling station workers, battery
manufacture and brick kiln workers among the control group was recorded, while no significant change in serum aspartate
transaminase (AST) of all workers versus control was observed. Moreover, significant (p<0.01) increase in alkaline phosphatase
activity in the serum of all workers as compared to the control group was recorded. On the other hand, no significant change was
listed in albumin and bilirubin in all lead exposed groups. It can be concluded that occupational exposure to lead in Iraq is
associated with significant increase of lead level, increased prevalence of lead toxicity and liver dysfunction.
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1. Introduction
Lead is one of the oldest chemical toxins, heavy, bluishgray metal and harmful environmental pollutants. Although,
Lead is one of the most useful industrial elements, but no
benefit function in the human body [1]. The production of
batteries that contain lead in automobile industries represent
the largest industrial used of lead. Water pipes materials of
solder and materials in acid resistant that used in the
building industry represent other uses of lead [2]. Lead
Poisoning can interfere with many biochemical and
metabolic processes in the body and as a result adverse
effects occur in multiple organ systems [3]. Measuring of
lead levels in blood remains the predominant biological

marker in workplace monitoring, clinical assessment, and
regulatory authority decisions regarding removal from
exposure [4]. The liver is a largest gland and vital organ
in the human body which is involved in detoxification and
excretion of metabolites, glycogenesis, and albumin
production and coagulation factors. Occupational exposure to
lead has been associated with oxidative stress in liver tissue
and abnormal liver function [5]. Hepatic enzymes and total
bilirubin, as Liver function test help to assess the status of the
liver [6]. Objective of this study is to determine blood lead
level in workers that exposed to lead in Iraq and to assess
some biochemical parameters related to lead poisoning and
liver function test.
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using GENEX Chem-S1 semi-auto biochemical analyzer,
USA.

2.1. Study Design
This study was carried out among Iraqis worker in
Baghdad city, in the period between January 2019 and March
2019. Ninety two (92) apparently healthy adult males with
age range 19-59years were recruited for the study. Twenty
eight (28) male works in gasoline filling stations with age
range (24-58 years), 31 battery worker male with age range
(34-55 years), 33 brick kiln manufacturing industry worker
with age range (19-57 years). Conversely eighteen
individual's with age of (21-45 years) from general
population who almost have no history of being worked at
gas stations and matching the experimental group in age and
sex were enrolled as a control group. Ten milliliter of venous
blood was taken from each participant and immediately
transferred into 2 tubes, 3 ml in a tube containing potassium
EDTA anticoagulant and 7ml in a plain tube for serum
preparation. The EDTA blood sample were used for the
determination of lead levels by graphic furnace atomic
absorption spectroscopy by dilution 2.5ml of whole blood in
2.5ml of trichloroacetic acid (TCA). Serum Alanine
Transaminase
(ALT),
Aspartate
Transaminase
(AST), alkaline phosphatase (ALP), albumin and total serum
bilirubin were analyzed in Dijlah university laboratory by

2.2. Statistical Analysis
Values are expressed as the mean ± S. E. M; independenttest was used to compare means. The correlation between
blood lead levels and duration of exposure were evaluated
with Pearson’s correlation. Statistical analyses were
conducted with SPSS for Windows, version 21.0. Any P
values less than 0.05 were considered statistically significant.

3. Results
3.1. Demographic
Table 1 shows that no significant (p>0.05) differences in the
mean±S. E. M age of lead-exposed subjects of gasoline station
workers and brick kiln workers (36.06±1.72 and 30.24±1.8 yrs,
in order) as compared to the control group (32.1±1.99yrs), while
the age of battery manufacture worker (45±0.85yrs) were
significantly (p <0.01) higher than that of other groups.
The mean±S. E. M duration of work for gasoline station,
battery manufacture and brick kiln workers were (9.71±0.93,
20.83±1.53 and 11.45±0.98 years, respectively as shown in
table 1).

Table 1. Age and duration of lead exposed group and control group.
Groups
Gasoline station worker (n=28)
Battery manufacture worker (n= 31)
Brick kiln worker (n= 33)
Control (n= 18)

Age (years)
36.06±1.72
45±0.85**
30.24±1.8
32.1±1.99

Duration of work (years)
9.71±0.93
20.83±1.7
11.45±0.98
-

Values are presented as mean±S. E. M; n=number of subjects
** significantly different compared to control group (P<0.01).

3.2. Blood Lead Level
The results of the present study ( Table 2 and Figure 1) was
revealed a significant increase (p <0.001) in the mean BLL
values among gasoline station workers (24.96 ±
0.76µ / ), battery manufacture workers (24.7 ± 0.77µ / )
and brick kiln workers (24.63 ± 0.81µ / ), as compared to
mean values of control group (18.88 ± 0.51µ / ).

Table 2. Distribution of BLL values for studied groups.
Groups
Gasoline station worker (n=28)
Battery manufacture worker (n= 31)
Brick kiln worker (n= 33)
Control (n= 18)

Blood lead levels (µg/dl)
24.96 ± 0.76***
24.7 ± 0.77***
24.63 ± 0.81***
18.88 ± 0.51

Values are presented as mean±S. E. M; n=number of subjects
*** significantly different compared to control group (P<0.001).

3.3. Liver Function Tests
Table 3 showed that the activity of serum ALT
was significantly (p<0.05) elevated in gasoline station,
battery and brick kiln workers as compared to the control
group, while no significant increase of AST in workers
versus control groups. On the other hand, serum alkaline
phosphatase activity was exhibit significant (p<0.01)
elevation in all worker groups as compares to the control
group, no significant change was recorded in other liver
biomarkers; serum AST activity, albumin and bilirubin level.
Labor duration and exposure of workers to lead in relation to
their BLL values are represented in figure 2.
Figure 1. Mean BLL values between workers and control group.
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Table 3. Effect of lead exposure of workers groups on liver function markers.
Liver function test
Groups
Gasoline station worker (n=28)
Battery worker (n= 31)
Brick kiln worker (n= 33)
Control (n= 18)

Albumin (g/l)
65.94±3.38
63.35±3.28
65.12±2.17
58.7±3.46

ALT (IU/L)
14.55±1.03*
15.1±0.88*
14.89±1.07*
11.55±0.97

AST (IU/L)
10.32±1.3
11.83±1.2
9.06±1.45
11.05±0..99

ALP (IU/L)
21.94±1.79**
37.89±7.5**
49.8±7.12**
18.25±3.17

TSB (mg/dl)
1.3±0.13
1.6±0.25
1.33±0.12
1.3±0.15

Values are presented as mean±S. E. M; n=number of subjects;
* Significantly different compared to control group (P<0.05).
** Significantly different compared to control group (P<0.01).
*** Significantly different compared to control group (P<0.001).

Figure 2. Scatter graph for correlation between BLL and duration of work
for worker groups.

4. Discussion
Lead particles and lead oxide released into the
environment may cause pollution and lead poisoning of
workers in various industries. Poisoning can result from lack
of safety measures such as facemasks, protective cloths,
gloves or not adopting the standard criteria. These factors
render workers more susceptible to toxic efforts of fumes.
[7]. In this study the higher the mean age of batteries
manufacturer workers as compared with other groups maybe
due to longer duration exposure as shown in table 1.
Significant elevation (p<0.001) in the blood lead levels of
all workers in workers as compared to the control was
because of long duration exposure to lead fumes.
The result of this study is coincided with Zuhir [8]" and
"Saeed [9]", where blood lead level is ranged between 20 88 µg/dl and 32.2 µg/dl respectively and the corresponding
values for the control was 12.4 µg/dl. In UAS and Germany
the mean BLL of unexposed groups were 10 and 15 µg/dl in
order. The elevated BLL (18.88 µg/dl) of unexposed group
(control) in this study as compared to the result of other
studies maybe attributed to the higher environmental
pollution with subsequent BLL elevation. However, in split
of the fact that the biological standard of BLL ranged
between 7-22µg/dl as reported by NIOSH [10], plant and soil
contamination with lead was confirmed in an area away from

kilns. Elevated lead level (92-214 mg kg-1) was found near
brick kilns are reported by Sikder et al. 2015 [11].
The activity of serum ALT is significantly increased
(p<0.05) in all worker groups in this study, while not
recorded any significant change in AST enzyme for all
workers as compared to the control subjects. ALT is present
in different sorts of soft tissues but is most commonly related
with the liver and ALT is a useful biomarkers for
hepatocellular injury [12]. AST is mainly present in the
mitochondria and the small amount of AST is present in the
cytoplasm, therefore, when an injured hepatocellular
cytosolic AST become visible in the blood but mitochondrial
AST persists in the core regions of an injured cell [13]. Ţincu
et al. shows that the mean AST value were 23.5 ± 2.2 U/L in
a group exposed to lead and 24 ± 4.2U/L in the control group
[14].
Accumulation of lead mostly in soft tissues, liver and
bones after exposure and bounds to red blood cell and toxic
effect of lead is induce of oxidative stress (overproduction of
reactive oxygen species), which can result in peroxidation
damage to hepatic cell membrane and release liver enzymes
in serum [15-17].
Increased activity of ALT level in occupational group may
be due to increased lead level in blood because of long
duration of workers and recently similar results are
also reported [18-19]. The activity of serum alkaline
phosphatase increased in workers group as compared to
control subject. this finding is consistent with
National Referral Centre for Lead Poisoning in India [20].
On the other hand, no significant alteration in serum albumin
and total serum bilirubin was observed in the workers group
as compared to the control subject. however, albumin was
apparently elevated in the workers of all groups, but this
elevation was not significant as compared to the control.

5. Conclusion
The exposure of the Iraqi workers either in Gasoline
stations, Battery manufacturer or Brick Kiln to lead, directly
or indirectly were the main reasons for elevated lead level in
the blood of workers (≈ 25 µg/dl). In spite of the fact that in
adults, lead blood level up to (5-11 µg/dl) was considered
normal, but in this study the non-exposure subject (control)
showed an elevated lead level (≈ 19 µg/dl) and this may
attributed to the dramatically increase in the number of motor
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vehicle with the consequence of lead emission from leaded
petrol exhaust which may contributed to the air pollution, as
well as the absence of official legislations in environmental
protections.
Moreover some workers clarified that Sub-chronic
exposure to lead caused a significant decrease in serum
albumin and total serum bilirubin, while in this study no
significant differences were recorded in these parameters,
because chronic exposure to lead particles may created a sort
of balance between the high lead levels, which catalyzes
oxidative reactions (generation of reactive species) and
albumin the major and predominant antioxidant in the serum.
The result of this study was confirmed that chronic
exposure (a sort of oxidative stress) of workers to lead vapors
by absorption through skin and hair, inhalation, ingestion and
contamination of their clothing, food and drinking water
caused hepatic toxicity manifested by significant elevation in
ALT and ALP levels in the blood.
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