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ABSTRACT

Overexposure with heavy metals through ingestion, respiration or skin contact can cause metals to accumulate inside the
body on tissue level or on organ level, these heavy metals can disrupt physiological processes, thus affecting overall
organ functions for instance brain function, heart and circulatory system and liver function. With the continuation of oil
extraction and manufacture of brick from brick factories in Was it province, the heavy metals amounts emitted to the
environments are steadily increasing. Hence, can result in high levels of accumulation of these contaminants and
intoxication of humans and animals living nearby, that pose a hazard to ecosystems, animals and human health. In this
study we detected the concentrations of lead (Pb), cadmium (Cd), zinc (Zn),iron (Fe) and cupper (Cu), in liver tissue of
Gallus gallus specimens being collected from polluted sites. Results indicates that the highly polluted area can be
considered unsuitable for living due to the hazardous effect resulted from high rate of accumulation of toxic heavy
menials
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INTRODUCTION

Overexposure with heavy metals through ingestion, respiration or skin contact can cause metals to accumulate inside
the body on tissue level or on organ level, these heavy metals can disrupt physiological processes, thus affecting overall
organ functions for instance brain function, heart and circulatory system and liver function [1][2]. "Heavy metal bio-
toxicity" refers to the adverse effects of heavy metals on the body when taken in excess of bio-recommended limits [3].
When consumed, they interact with the body's biomolecules, such as proteins and enzymes, to generate toxic complexes
that mutilate their structures and impede their bioreactions [4].In humans, continues long-term exposure to cadmium can
lead to kidney failure and pulmonary damage [5]. High amounts of exposure can also cause obstructive lung disease, or
death in extreme cases [6].Lead is the most toxic heavy metal, and the inorganic forms are absorbed by food and drink
[7]. Lead poisoning also inhibits hemoglobin production, as well as kidney, joint, and reproductive system malfunction
[8]. Other side effects include gastrointestinal (GIT) and urinary tract damage, and neurological dysfunction [9].Zinc has
been found to elicit the same symptoms as lead, and can easily be misdiagnosed as lead poisoning [10]. Excess zinc
might create system dysfunctions, impairing development and reproduction [11]. Vomiting, diarrhea, bloody urine, liver
failure, renal failure, and anemia are all clinical indications of zinc toxicosis [12].Children are more vulnerable to iron
toxicity due to their increased exposure to iron-containing goods [13]. Excess intake of iron is a severe concern in
industrialized and meat-eating countries since it raises cancer risks [14]. Workers who are exposed to asbestos, which
contains about 30% iron, are at a high risk of asbestosis [15].Excess copper causes oxidative stress, DNA damage, and
decreased cell growth. Copper poisoning, if left untreated, can end in death [16]. A high copper level in the body can
harm the liver, kidneys, heart, and brain [17].

Methodology

This study was held in Wasit province, Kut, Iraq. Fresh samples were collected from the targeted polluted areas in
Wasit, Kut, Irag.The studied birds (Gallus gallus) were collected from two polluted sites, villages near Al-Ahdeb oil
fields, and villages near Al-Hay brick factories. A collective of 20 birds, 10 from each site, weight ranged between 1 and
1.5 Kg were slaughtered and needed sample (liver) were obtained.Samples were dried at room temperature about(28.4 -
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33.6 °C) for 11 days. Afterwards, each sample were grinded to powder, and wet digested with nitric acid (1gm sample+
10 ml acid) overnight.Afterwards, 1 ml Hydrogen peroxide (H202) were added,mixture was evaporated then samples
were cooled and diluted to 5 ml with distilled water and filtered using Whatman filter paper. The detection of (Pb, Cd,
Zn, Fe and Cu) concentration in samples by atomic absorption spectrophotometer, model AA-7000, SHIMADZU brand.

Statistical analysis

Data analysis was performed by using SPSS statistics 20. The obtained data from the current study were expressed
as mean + standard deviation (SD). Analysis One-way and two-way of variable (ANOVA) were applied to assess for
significant differences in the levels of heavy metals in liver(the tissue samples) and the sites. As a result the test was
considered significant when P value detected<0.05.

Results and Discussion
Lead (pb)

Liver samples collected from Gallus gallus analysed by same atomic absorption from area nearby to Al-hay brick
factories and Al-Ahdeb oil Fields. The traces of Lead (Pb) was evaluated in both sites compared to control group (0.007
ug\g). There is a rise in the level of lead in Al-Hay brick factories(3.264 ug/g) when compared with Al-Ahdeb oil
fields(2.592 ug/g), however no significant difference (p value =0.0510) was seen between two sites of sample collection
as shown in (table 1) and (figure 1, 2).

Table 1: Statistical analysis for mineral parameters of liver samples.

Mineral Parameters Liver Samples (ug\g) 95% confidence X2 P value
Al-hay brick Al-Ahdeb oil
factories Fields
Mean £SD Mean £SD

Lead (Pb) 3.264+ 0.370 2.592+ 0.605 3.03 to 3.49 2.910 <0.0001*

Iron (Fe) 1144.02+ 76.46 570.85+ 109.03 500.1to0 1178.08 7.992 0.0034*

Zink (Zn) 48.133+ 1.078 41.258+ 3.164 39.116 to 48.663 2.965 0.0648

Copper (Cu) 27.224+ 1.893 19.643+ 1.783 15.877 to 28.004 6.848 0.3651
Cadmium (Cd) 0.228+ 0.048 0.05 + 0.0295 0.033 10 0.230 18.72 <0.0001*

*significant differences (p<0.05), X2:chi square , SD: standard deviation
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Figure 1: A graph showing the mean value of mineral parameters forliver samples taken from Al-Hay brick
factories and Al-Ahdeb oil field.
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Figure 2: A graph showing the mean value of Lead (Pb) forliver samples taken from Al-Hay brick factories and
Al-Ahdeb oil field.
Iron (Fe)
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The Iron traced in same tissue were also evaluated in samples from both the areas included in present study
compared to control samples (249.52 ug/g). Moreover, the results demonstrate haphazard increase in iron level which is
almost doubled in the Al-Hay brick factories (1144.02 ug/g) compared to Al-Ahdeb oil field (570.85 ug\g) (figure 1, 3).

There was a high significant difference (p value =0.0171) between the samples from both the adjoining areas as shown in
(table 1).
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Figure 3: A graph showing the mean value of iron (Fe) forliver samples taken from Al-Hay brick factories and Al-
Ahdeb oil field.
Zinc (Zn)
An evaluation also seen in samples collected from two above mentioned areas for Zinc compared to control
group(14.088ug/g), however no significant difference (p value =0.1001) was seen between two sites of sample collection.

The amount of Zn trace was 48.133 ug\g in Al-hay brick factories and 41.258 ug\g in Al-Ahdeb oil Fields as shown in
(table 1) and (figure 1, 4).
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Figure 4: A graph showing the mean value of zinc (Zn) forliver samples taken from Al-Hay brick factories and Al-
Ahdeb oil field.
Copper (Cu)
The other heavy metal detected in the current study was copper. Compared with the control group (2.672ug\g), both
sites show higher trace of copper in the collected liver samples (control table and liver parameters table). As seen with
iron level, there was significant evaluation(p value= 0.0481) noticed in amount of copper trace in the liver tissue samples

from Al-hay brick factories (27.224 ug\g) compared to Al-Ahdeb oil Fields (19.643 ug\g) as shown in (table 1) and
(figure 1, 5).
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Figure 5: A graph showing the mean value of copper (Cu) forliver samples taken from Al-Hay brick factories and
Al-Ahdeb oil field.
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Cadmium (Cd)

Furthermore, there was a high increase in trace of Cadmium in liver tissue samples from Al-hay brick factories area

(0.228ug\g) compared to Al-Ahdeb oil field samples (0.05 ug\g) which is showing high rise in both the areas with control
group(0.0040ug\g). Moreover, high significant differences (P value =0.0002) was seen in Cadmium trace between Al-hay
brick factories area and Al-Ahdeb oil Fields samples as shown in (table 1) and (figure 1, 6).
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Figure 6: A graph showing the mean value of cadmium (Cd) for liver samples taken from Al-Hay brick factories

and Al-Ahdeb oil field.

CONCLUSION

All mineral parameters studied were considerably higher in samples taken near Al-Hay brick factories than in

samples taken near Al-Ahdeb oil fields. This indicates that these areas are heavily contaminated and may be unsafe for
human habitation due to the hazardous effect associated with high rate of concentration of toxic heavy menials.
Nevertheless, it should also be remarked that the variable percentage of accumulation between the two aforementioned
regions could be due to the fact that those in responsible for managing the oil field equipped filters to decrease the
quantity of pollutant emitted from combustion of gases produced from oil extraction operations.
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