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ABSTRACT: Although the detrimental effects of crude oil on many types of plants and animals have been broadly
studied, not enough research has been done on how exposure to oil affects human health. In the present work, we
tried to inspect their effect on the liver and kidney functions of the Al-Ahdab field workers as well as the local
population living close to the oil drilling sites (Fadak city). A randomly selected 150 subjects they don’t suffer from
chronic diseases (50 subjects from workeres of Al-Ahdab field They have been working in the field for more than ten
years and 50 subjects from Fadak city they don’t work in the Al-Ahdab field and 50 subjects from Al- kut city far
from the Al-Ahdab field also they don’t work in the Al-Ahdab field as control) aged higher than 40 years were taken
under consideration. The level of urea, creatinine, bilirubin, aspartate transaminase and alanine transaminase enzymes
in serum were evaluated by spectrophotometer. Where it was found that the levels of urea, creatinine, liver enzymes,
and bilirubin were higher among the Al-Ahdab field workers than the control. We also found that the residents of
Fadak City, which is very close to the Al-Ahdab field oil extraction, were also high compared to the control but less
than the Al-Ahdab field workers. The study reveals that long-term exposure to the pollutants produce from oil
extraction may lead to harm effect to liver and kidney functions of workers in oil extraction field and populations
living in polluted sites.

Keywords: Crude oil, human health, Al-Ahdab field, liver function, kidney function

1. INTRODUCTION

The economy in Iraq is heavily depending on revenue from oil [1].Crude oil, apart from being an ever-
increasing demand of global industry [2]. Oil also documented as one of the main origin of pollutants perceived
in terrestrial, atmospheric and ocean ecosystem [3].

Exploration, extraction, refinement, and transportation are among the operational processes involved in
oil exploitation. Crude oil and other naturally occurring hydrocarbons must be transported to the surface
through the process of extraction; different methods such as mechanical pumping and hydraulic pumping
could be done for this activity. These processes all severely damage the environment, causing contamination
of the air, water, and soil [4].

Crude oil or its components can enter the human body through a variety of routes, such as skin csites are
more liable to various types of diseases [5].

Up to date oil extraction often occurs close to human populations, Approximately 100 countries and
70,000 oil fields globally are estimated to contain more than 1600 billion barrels of known crude oil tanks [6].
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Over 600 million people worldwide may be impacted by the health and environment of currently active oil
fields [7]. Studying the impact of contamination linked to oil on health has mostly focused on workers and
residents of the impacted coastal areas following oil spills [8].

Studies conducted by health workers in Melut and Koch reveal a positive association between these health
problems and elevated pollution levels from the oil industry [9]. According to study in 2014, high percent of
the women in the oil-producing regions gave birth to children who had birth defects, Additional study
conducted in the US state of Colorado found a link between the prevalence of congenital heart defects and
nearby to oil and gas fields [10]. There have been observations of hepatotoxicity and nephrotoxicity in
response to petrol exposure in humans and animals [11].

In the body kidney and Liver play a vital role, the liver for instance carry out many functions involve ;
detoxification, metabolism, digestion, and stores [12]. The kidney remove metabolic waste products from the
body, maintain blood volume, and control the amount of minerals in the blood [13].

The aspartate and alanine transaminases (ALT and AST), alkaline phosphatase (ALP), gamma-glutamy!l
transferase (GGT), prothrombin time (PT), serum bilirubin, the international normalized ratio (INR), total
protein, and albumin are mostly used as indicators of liver function, also these tests can assist in identifying
the area of the liver that may be impaired [14].

Tests for creatinine concentration, blood urea nitrogen, and urine are also advised in order to assess kidney
function [15].

Exposure to oil and oil products either directly or indirectly causes intense health trouble in humans, Direct
skin contact and inhaling contaminated air (volatile fractions released as gases) are examples of direct
exposures , while walking in contaminated areas Eating contaminated food and taking a bath in contaminated
water can result in indirect oil exposure , and the effects vary greatly depending on the type of spill site (land,
river, or ocean) [16]. The amount, way, and duration of exposure in addition to the age and implied medical
condition of the exposed individual, all influence how serious a chemical compound poisoning is. [17]. The
main objective of this work was to estimate the impact of crude oil exposure on liver (ALT, AST) and total
bilirubin, as well as (urea and creatinine) renal function tests in Al hdab field workers as well as among the
Fadak city population living close to the oil drilling site.

2. BIOLOGICAL SAMPLES AND ASSAYS
2.1 Plasma biochemical and enzymatic assays:

Blood samples collected into vacutainer Gel tubes were centrifuged at 3000 xg for 10 min. The supernatant was
carefully aspirated into centrifuge tubes and then aliquot plasma were transferred into epindorff tubes and stored at -80°C
till subsequent biochemical analyses. Creatinine, urea, total bilirubin, alanine aminotransferase and aspartate
aminotransferase, were assayed in plasma.

2.2 Biochemical and enzymatic assays

2.2.1 Determination of urea and creatinine

For urea measurement 1ml of the working reagent was mixed with 10 ul of the sample or standard solution. The
mixture was vortexed and incubated at 37°C for 3 minutes. Alkaline reagent (200 pl) was added then mixed and incubated
at 37°C for 5 minutes. The absorbance of both the sample and standard were measured against reagent blank at 578 nm.
while for Creatinine 100 pl of the specimen or standard solution was pipetted into a tube containing 1 ml of the reagent.
The mixture was vortexed and the initial absorbance (A1) was measured after 30 seconds. Two minutes later, absorbance
(AZ2) of the standard or specimen was recorded.

2.2.2 Determination of total bilirubin, aspartate aminotransferase and alanine aminotransferase

For bilirubin Reagents containing sulfanilic acid, sodium nitrite and caffeine were mixed with ul sample and
incubated at 20-25°C for 10 minutes, then colouring reagent was added then mixed and incubated at (20-25°C). At 546
nm, the sample’s absorbance was measured when compared to a blank. Diazotized sulfanilic acid Sulfanilic acid + NaNO2
HCI Bilirubin + Diazotized sulifanilic acid pH 1.4.

For AST and ALT pl of the sample was added to 500 ml of the reagent and were vortexed and the initial 50
absorbance was read after 90 seconds. The timer was started simultaneously and the absorbance was recorded after 30,
60 and 90 seconds.

The mean absorbance change per. minute was used for the calculation of the enzyme activity
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2.3 Statistical Analysis

Data was analyzed using IBM SPSS software package version 20.0. The Shapiro-Wilk test was used to verify the
normality of distribution Quantitative data were illustrated using range (minimum and maximum), mean, standard
deviation, median and interquartile range (IQR). Results were considered significance at the 5% level.

3. RESULTS
3.1 Kidney functions biomarkers

Table (1) shows the results of urea and creatinine in the serum of people. The study showed that urea and creatinine
increased significantly the Al-Ahdab field workers than the control group.

On the other hand, the residents of Fadak City, which is very close to the Al-Ahdab field oil extraction, were also
high compared to the control, but less than the Al-Ahdab field workers (Figure 1, and 2).

Table 1. Comparison between the three studied groups according to renal function

Al-Ahdab field Fadak city Al- kut city
(n=50) (n=50) (control) (n =50) p
Urea
Min. — Max. 40.0 — 66.0 30.0 —48.0 22.70 —44.60 <0.001*
Mean + SD. 48.43 £ 6.04 40.26*+4.40 33.17% + 6.39 ’
Sig. bet. grps. p1<0.001", p<0.001", p3<0.001"
Creatinine
Min. — Max. 1.22-1.82 1.11-1.29 0.72-1.33 <0.001°
Mean + SD. 1.47+£0.16 1.202+ 0.05 0.99% +0.14
Sig. bet. grps. p1<0.001", p<0.001", p3<0.001"

* pi:comparing between Al-Ahdab field and Fadak city, p2: comparing between Al-Ahdab field and Al-kut city (control), ps: comparing between Fadak city and Al-kut

city (control).Values are expressed as of Mean + Standard deviation.
a: Significant with Al-Ahdab field
b: Significant with Fadak city
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Figure 1. Statistical comparison between the three studied groups according to urea
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Figure 2. Statistical comparison between the three studied groups according to creatinine
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3.2 Liver diagnostic biochemical markers

Table (2) shows the statistical comparison between different study groups according to liver enzymes. The results
showed a significant increase in the activities of AST, ALT and bilirubin in serum of human as compared to the control
group.

On the other hand, the residents of Fadak City, which is very close to the Al-Ahdab field oil extraction, were also
high compared to the control, but less than the Al-Ahdab field workers (Figure 3,4, and 5).

Table 2. Comparison between the three studied groups according to liver enzymes

Al-Ahdab field Fadak city Al- kut city (control)
(n = 50) (n = 50) (n = 50)
AST
Min. — Max. 123.0 - 230.0 122.0-169.0 91.0-152.0 <0.001"
Mean + SD. 156.1 £24.76 142.7* £ 13.54 118.6®° + 14.51 '
Sig. bet. grps. p1=0.001", p»<0.001", p3<0.001"
ALT
Min. — Max. 42.0-77.0 32.0-49.0 24.0-45.0 <0.001"
Mean + SD. 59.32 + 8.47 41.30°+ 4.04 34.30% £ 5.76 '
Sig. bet. grps. p1<0.001", p2<0.001", p3<0.001"
Bilirubin
Min. — Max. 0.29-0.49 0.29-0.44 0.21-0.37 <0.001"
Mean + SD. 0.43 +£0.05 0.36+0.04 0.30% + 0.04 '
Sig. bet. grps. p1<0.001", p»<0.001", p3<0.001"

* p1: comparing between Al-Ahdab field and Fadak city, p>: comparing between Al-Ahdab field and Al-kut city (control), ps: comparing between Fadak city and Al-

kut city (control). Values are expressed as of Mean + Standard deviation.
a: Significant with Al-Ahdab field
b: Significant with Fadak city
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Figure 3. Statistical comparison between the three studied groups according to AST
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Figure 4. Statistical comparison between the three studied groups according to ALT
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Figure 5. Statistical comparison between the three studied groups according to bilirubin

4. DISCUSSION

Large populations are possibly exposed to oil extraction associated contamination due to habitation in in regions
where there is oil extraction, particularly in LMICs between oil spills cleanup workers and oil industry workers [8, 18].
However, research on populations exposed in residential settings is remarkably insufficient. Research involving
methodologically sound studies in populations exposed to exposure is needed on a global scale [19].

According to studies, communities close to operations like oil extraction activities are likely to have higher disease
prevalence. As a result, exposure pathways like these could become crucial for public health [6, 20].

One of the main sites where xenobiotic toxicity is induced is thought to be the kidney [21]. The high blood flow
rate is linked to kidney-specific toxicity because it causes the kidneys to receive higher than normal concentrations of
xenobiotics. Particularly,the proximal tubule epithelium is more susceptible to nephrotoxicity because it expresses a
variety of transporters that allow metabolites and toxic compounds to be actively intake and accumulated inside the
cell.[22, 23].

The waste product creatinine is produced by the muscles, whereas urea is derived from the breakdown of proteins.
[24]. Serum urea and creatinine are useful measurements to evaluate the state of renal function, with creatinine levels
usually serving as a more precise indicator of kidney function than urea [25]. Elevated serum urea levels could indicate
impaired renal discharge.

Due to the Al-Ahdab oil field's close proximity to residential areas, environmental pollution has resulted in elevated
levels of urea and creatinine. The presence of heavy elements and environmental pollution from burning crude oil was
observed in the samples of workers whose levels of urea and creatinine were measured. These workers reside in the areas
adjacent to the Al-Ahdab field. [26].

The population's liver physiology may be significantly impacted by prolonged exposure to gaseous and particulate
pollutants in surrounding areas of polluted sites. According to our research The Ahdab oil field, which is close to
residential areas, has caused environmental pollution, which has raised ALT and AST levels., which is located near
residential areas. This was evident in samples and individuals who were measured for ALT, and was evident in samples
and individuals who were measured for ALT, and AST levels and who lived in the adjacent areas surrounding the Ahdab
field. This pollution is caused by the heavy metals and smoke released from burning crude oil [17, 27].

ALP and aminotransferases (ALT, AST) are the most sensitive biomarkers that are directly embroiled in the bulk of
hepatic harm and toxicity thus, Individuals in this study had significantly elevated levels of ALT and AST, which is
consistent with Nwanjo and Ojiako [28] and Saadat and Ansari-Lari [29]. This increase may be explained by the
cytoplasmic release of these enzymes into the bloodstream, which would indicate inflammation and necrosis. [30, 31].
The disruption of hepatocytes' transport function in liver injury leads to plasma membrane leakage and an increase in the
level of liver enzymes in serum [32].

Michailova et al. (1998) [33], and Oladele (2003) [34] revealed a considerable rise in the activity of AST and ALT
in workers in the oil production.

Ansari-Lari et al. (2004) [35] revealed that in a study involving 56 Shiraz pump station workers a considerable rise
plasma levels of urea, creatinine, serum activity , ALT and AST, as well as considerable decreased in albumin and protein
values in the exposed group as compared to a control group .

There is enough scientific confirmation to support the hypothesis that either acute or chronic exposure to crude oil
(or its derivatives) causes a number of health effects in humans, including those who work in the oil industry and live in
close proximity to oil fields, and significantly increased the liver and renal parameters with duration of exposure of
gasoline station attendants. This indicates that there is a greater probability of changes in the way many essential organs
function, and that these changes are linked to a higher risk of liver and renal cancer [17].

The findings of the present research show that exposure to crude oil can cause notable changes in the renal and
hepatic functions of study participants, especially when compared to study participants in the control group, Alahdab
field workers had significantly higher levels of ALT, AST, urea, creatinine, and bilirubin.
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The significant rise in ALT and AST coincides with findings from studies carried out in Brazil, Egypt, Nigeria, India,
and other countries [36-38].

We evaluated the effects of exposure to petroleum products and their derivatives on liver and renal parameters in
field workers from Al-Ahdab and in the local population living close to oil drilling sites in Fadak City to properly
understand the health risks connected to residential exposure to oil-related contamination, effective control policies to
prevent such contamination, and public health recommendations and policies to prevent exposure in already contaminated
places, All of these studies ought to be supported.
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