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Abstract. Lead is added to the paint to improve its dryness, durability, and 
resistance to corrosion in addition to adding color. One recognized 
occupational toxin is lead Increased exposure to lead can have negative 
health impacts on the body, such as liver, kidney, and nervous system 
damage. Anemia, hypertension, and a host of other illnesses can also be 
brought on by it. Many blood indicators, antioxidants, and kidney function 
of lead-exposed workers were studied in this study. A control group of forty 
healthy individuals who were not exposed to lead at work and fifty men 
between the ages of 18 and 50 who work in paint-related professions were 
chosen. In comparison to the control group, the results indicated an increase 
in the number of white blood cells and a reduction in the number of red blood 
cells.  We found no difference in the amount of creatinine in the blood of the 
workers and the control group, except for a rise in the percentage of urea in 
the blood of the workers compared to the group that was not exposed when 
conducting renal functions. The results also revealed a significant rise in the 
levels of both (MDA and CAT). 

1 Introduction 
Paints are complicated mixes of solvents and metals that might cause health problems in 
those who are exposed to them [1]. Paint is enriched with lead not only to provide color but 
also to promote drying, durability, and resistance to corrosion. Many lead compounds, 
including lead oxide, lead carbonate, sometimes referred to as white lead, and lead chromate, 
are utilized as pigments in paints [2]. One of the first metals that humans have ever found, 
lead is present in everything.  Lead has been used extensively in a variety of sectors, including 
paint, ceramics, plastics, and others, due to its special qualities, which include softness, high 
ductility, low melting point, and corrosion resistance  Lead is a well-known occupational 
toxin with strong. toxicological effects.  Lead's extended environmental persistence can be 
attributed mostly to its non-biodegradable nature [3]. High lead exposure can have 
detrimental effects on the body, including damage to the kidneys, liver, and nervous system; 
it can also cause anemia, hypertension, cardiovascular disease, immune system deficiencies, 
infertility, and developmental issues like learning disabilities, memory loss, and cognitive 
impairments [4]. The kidneys and liver are where the majority of lead is first deposited, and 
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this might result in pathological alterations in these organs. A decrease in the quantity and 
number of renal glomeruli as well as chronic kidney disease can be brought on by prolonged 
lead poisoning [5, 6]. Lead also damages the liver's cells and tissues through oxidation [7]. 
Lead exposure is another major factor affecting blood and therefore human health. Since 
blood is a common site of lead poisoning, it exhibits significant changes in a number of 
hematological characteristics that may serve as biomarkers for the condition.  Higher than 10 
μg/dL blood lead levels have been linked to a number of symptoms, which are either caused 
by decreased heme production or by a faster rate of blood cell lysis.  The significant drop in 
blood hemoglobin levels, hematocrit values, and normal erythrocyte transformation 
following lead exposure all attest to this.  White blood cell counts often tend to rise, possibly 
as a result of lead's direct toxicity to leukocyte production in lymphoid organs, as well as 
other impacts, excessive lead levels prevent platelet aggregation in human blood [8]. Lead is 
hazardous to the hematologic, renal, and neurological systems in a dose-dependent and varied 
manner. Chronic lead exposure can cause developmental delays and acute toxic 
encephalopathy when blood levels are very high (such as greater than 4.80 mol/L). However, 
most individuals with increased lead levels are either asymptomatic or have a range of 
nonspecific symptoms such as anorexia, vomiting, or stomach discomfort [9]. In a lot of 
developing nations lead-based paints are still produced in large quantities [10]. For example, 
in China, which is the world's biggest producer and user of paints [11]. Even though lead in 
paint has been subject to a regulatory restriction since 1986, lead-based paints are still 
commonly accessible in the market and frequently have excessive lead levels [12]. The 
GAELP wants to eradicate lead-based paint worldwide, however there are still numerous 
obstacles in the way of this aim, despite international efforts to create regulatory standards. 
These obstacles, together with a lack of political will in affluent countries to support such 
programs in poor countries with technical aid, might result in disappointment if left 
unchecked [13]. Furthermore, lead exposure from numerous sources, such as paints, produces 
oxidative stress, which causes an imbalance between the formation and elimination of ROS 
(interactive oxygen types) in tissues and cellular components, causing damage to membranes, 
DNA, and proteins [14]. 

2 Method 
This study was conducted on 90 male volunteers. The volunteers were divided into two 
groups. The first group included 50 paint workers, and the second group included 40 non-
workers (the control group).  The ages of the volunteers ranged from (19-50) years, and the 
duration of exposure to the workers ranged from (4-11) years, according to a questionnaire 
distributed to all volunteers, as shown in Table (1).  The method of collecting samples was 
by taking an amount of (5 ml) of blood from all members of the study sample using special 
tubes for each purpose in accordance with standard laboratory conditions. These tests 
included measuring lead in some blood indicators including (WBC, HGB, MCV, RBC) 
according to [15], kidney function measurements (CREATININ, UREA) according to [16], 
and antioxidants (CAT, MDA) according to [17, 18]. 

Table 1. Information about the participants. 

 Age ? 
 What is your highest level of education ? 
 Weight ? 
 Height ? 
 Hours of Work ? 
 years of Work ? 
 Do you have a chronic diseases ? 

 Have you smoked in your entire life ? 

2.1 Analytical statistics   

SPSS software (V.27, SPSS Inc., Chicago, IL, USA) was used to analyze the data. The 
continuous variables were represented by the mean ± SD standard division, whereas the 
numerical variables were given as a number (%). Kolmogorov-Smirnov test was performed 
to evaluate the data's normal distribution, and independent t-test was employed to compare 
the two groups. One-way analysis of variance (ANOVA) and Tukey's post hoc test were 
utilized for multiple comparisons. Pearson correlation analysis of the factors under study. A 
P-value of less than 0.05 was deemed statistically significant [19]. 

3 Results and discussion 
Table 2. Comparison of Hematology parameters between Pb Exposure workers and controls group. 

Variables Workers n=50 Control n=40 p-value 
Age (year) 30.8±8.66 27.25±8.53 0.060 NS 

Exposure period 10.9±4.86 0±0 NA 
WBC (10^9/L) 8.76±1.78 7.56±0.64 0.0001* 
RBC (10^12/L) 4.88±0.6 5.12±0.41 0.026*         

MCV (FL) 85.53±4.32 87.18±1.76 0.017*         
HGB (g/L) 13.25±1.03 13.63±0.4 0.021* 

 
Fig. 1. Positive correlation between Pb (ppm) with exposure period (year) levels in worker groups 

The results of measurements of some blood indicators in Table (2) showed that workers 
who were exposed to lead-based paints had a significant increase (p<0.05) in white blood 
cells compared to the control group.  The results also showed a significant decrease (P<0.05) 
in RBC, HGB, and MCV in the control group. Therefore, in this study, we measured the 
percentage of lead in some blood indicators, and the results of the statistical analysis in Table 
(2) showed a significant increase in the white blood cells of the workers compared to the 
control group.  The increase in the number of white blood cells in workers can be explained 
by the fact that the primary function of these cells is to provide the primary defense or 
immune response against foreign metals or chemicals entering the body.  This result is also 
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consistent with the study conducted by Ercal, et al [20] on paint workers, where they found 
an increase in the number of white blood cells in the workers’ blood and explained that this 
increase is due to allergic reactions secondary to occupational exposure to lead and paint 
materials, and this plays an important role in chronic inflammation. The results of the current 
study are also consistent with the study conducted by El-Gharabawy, et al [21] on a number 
of paint workers. They found a noticeable increase in the number in (WBC) and explained 
this increase as a result of exposure to paint materials, which leads to the release of histamine 
(the production of an inflammatory mediator from mast cells, which leads to an increase in 
the number of WBC in the blood. From Table (2), we notice a significant decrease in red 
blood cells and hemoglobin in the blood of paint workers compared to the control group. We 
suggest that the reason for the decrease is due to a decrease in the bone marrow that produces 
red blood cells and as a result of a deficiency of RBC, leading to a deficiency of HGB in the 
workers’ blood. The results of the current study do not agree with the results of the study 
conducted by Amina and Abdennour [22] on paint workers, as they did not notice a decrease 
in red blood cells and hemoglobin, and they interpreted this result as despite the toxicity of 
the paint, but this toxicity does not appear until after ten years of exposure, which indicates 
the presence of paint toxicity and its mechanism This toxicity comes from the blood-forming 
organs (the bone marrow). Also, the current study, we notice a significant decrease in the 
MCV of the workers compared to the control group.  We explain this decrease due to a lack 
of iron in the body due to exposure to paints containing lead.  This study is consistent with a 
study conducted by Chwalba et al [23] on workers exposed to lead, who found that lead 
affects and reduces the volume of red blood cells (MCV). 

Table 3. Comparison of kidney function parameters between workers exposed to lead paint and the 
control group. 

Variables Control n=40 Workers n=50 p-value 
Creatinine (mg/dl) 0.71±0.12 0.76±0.16 0.096 NS 

Urea (mg/dl) 27.93±2.92 30.95±7.26 0.009* 

The kidney function measures shown in Table (3) demonstrated that there were no 
statistically significant (p>0.05) variations in the serum creatinine levels between the control 
group and workers.  In contrast to the control group, there was a notable rise in urea levels 
among the workers. Therefore, in order to ascertain the impact of lead paint exposure on 
workers, we examined kidney function in this study. Based on the statistical data, we found 
that there was no change marked in the creatinine concentration in the workers' serum when 
compared to the control group (table 3). The current research's findings are in line with a 
study conducted by Bagepally et al [24] on 97 lead-exposed workers in a battery factory, 
whereby they observed no differences in the concentration of kryatin between the exposed 
group and the control group. As we can see from Table (3), which presents the study's 
findings, the workers' blood urea levels were significantly higher than those of the control 
group.We propose that tubulointerstitial inflammation among workers as a result of lead 
exposure from paints is the cause of the rise. The present investigation corroborates the 
findings of Nakhaee et al, [25], who examined 100 individuals employed in lead-containing 
paint-related fields and discovered a higher level of urea in the blood of the workers than in 
the control group. In an identical study, Orisakwi et al, [26] examined 25 individuals 
employed in the lead paint industry and 25 individuals who were not exposed, serving as the 
control group. Their findings indicated that there was no rise in creatinine levels in the 
workers' blood when compared to the control group, which aligns with the current study's 
findings; however, they did not find an increase in urea levels in the workers' blood, despite 
a notable increase in lead concentration in the workers' blood, which is inconsistent with the 
current study's findings. 

Table 4. Comparison of antioxidant parameters between workers exposed to lead-containing paint 
and a control group. 

Variables Control n=40 Workers n=50 p-value 
MDA (umol/l) 121.04±9.11 140.29±13.97 0.0001* 
CAT (u/ml) 11.57±2.26 109.35±34.03 0.0001* 

The antioxidant measures shown in Table (4), show a highly significant (P>0.05) increase in 
MDA and CAT in lead-exposed workers compared to the control group. 

 
Fig. 2. Positive correlation between Pb (ppm) with MDA (umol/l) levels in worker groups. 

 
Fig. 3. Positive correlation between Pb (ppm) with CAT (u/ml) levels in worker groups.  

The current study's statistical results, as shown in Table (4), demonstrate a significant 
increase in MDA and CAT among workers exposed to lead-containing paints as compared 
to the control group. The explanation for the substantial rise, we believe, is that lead in paints 
causes free radicals to develop, resulting in oxidative damage. Reactive oxygen species are 
produced by lead, which weakens antioxidant cell defenses. Additionally, it can alter the 
content of fatty acids and membrane integrity, deplete glutathione, interfere with some 
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essential metals required for antioxidant enzyme activities, and/or increase cell vulnerability 
to oxidative assault [27, 28]. The present research's findings are in line with another study by 
Muhammad et al, [29] that involved 56 individuals with lead paint-related jobs and a 
comparable number of non-workers who served as the control group. The required laboratory 
analyses were carried out for many antioxidants, including catalase (CAT), and their findings 
indicated that exposure to lead from paints caused a significant rise in catalase levels relative 
to the control group. 

Table (4) exhibits a noteworthy rise in MDA, as per the statistical findings. We see this 
rise as potentially resulting from exposure to lead-based paints, which inhibit the action of 
antioxidant enzymes and deplete substrates like glutathione. may increase reactive oxygen 
species (ROS) concentrations [30]. The current research's findings are congruent with those 
of a similar study done by Madhavi and Devi [31] on 67 workers and 50 healthy adults. When 
compared to the control group, the workers' MDA % increased, which they attributed to the 
existence of oxidative stress caused by lead exposure. 

4 Conclusion 
The current investigation discovered a considerable rise in oxidative stress as well as an 
increase in the proportion of urea in the blood of lead paint workers. As a result, it is vital to 
phase out lead-based paints in large quantities due to their detrimental and cumulative effects 
on worker health, and to take the required precautions to ensure worker safety. Workers must 
also be made aware of the dangers and toxicity of lead in order for them to take the required 
measures, such as wearing masks and gloves, washing their hands thoroughly before eating, 
and not working in confined places. 
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essential metals required for antioxidant enzyme activities, and/or increase cell vulnerability 
to oxidative assault [27, 28]. The present research's findings are in line with another study by 
Muhammad et al, [29] that involved 56 individuals with lead paint-related jobs and a 
comparable number of non-workers who served as the control group. The required laboratory 
analyses were carried out for many antioxidants, including catalase (CAT), and their findings 
indicated that exposure to lead from paints caused a significant rise in catalase levels relative 
to the control group. 

Table (4) exhibits a noteworthy rise in MDA, as per the statistical findings. We see this 
rise as potentially resulting from exposure to lead-based paints, which inhibit the action of 
antioxidant enzymes and deplete substrates like glutathione. may increase reactive oxygen 
species (ROS) concentrations [30]. The current research's findings are congruent with those 
of a similar study done by Madhavi and Devi [31] on 67 workers and 50 healthy adults. When 
compared to the control group, the workers' MDA % increased, which they attributed to the 
existence of oxidative stress caused by lead exposure. 

4 Conclusion 
The current investigation discovered a considerable rise in oxidative stress as well as an 
increase in the proportion of urea in the blood of lead paint workers. As a result, it is vital to 
phase out lead-based paints in large quantities due to their detrimental and cumulative effects 
on worker health, and to take the required precautions to ensure worker safety. Workers must 
also be made aware of the dangers and toxicity of lead in order for them to take the required 
measures, such as wearing masks and gloves, washing their hands thoroughly before eating, 
and not working in confined places. 
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