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ABSTRACT
Aims: This study aimed to evaluate the levels of uric acid, urea, creatinine, potassium and sodium in adult young male automobile mechanics in Owerri, Imo State Capital, and to correlate these parameters with duration of exposure.
 Study Design: The present study was conducted at Owerri metropolis, South-Eastern Nigeria, and designed to assess the renal function of apparently healthy male automobile mechanics. A total of 80 adult male volunteers aged between 18–50 years were recruited for this study by convenient sampling technique, comprising of 40 individuals as test group, and 40 as control. The control population were age-matched volunteers (civil servants) who were not given to excessive smoking/alcohol use. All the automobile mechanics in this study sucked petrol directly with their mouth and frequently used petrol to wash their hands to remove oil residue when repairing vehicles.
Place and Duration of Study: This study took place in Owerri Metropolis of South Eastern Nigeria between June 2025 and September 2025.
Methodology: This site-by-site cross-sectional study evaluated some renal function parameters of male automobile mechanic workers in Owerri, Nigeria. A total of 80 subjects were enlisted for this study using simple random sampling. They were divided into two equal groups: automobile mechanics (n= 40) and age-matched control groups (n= 40). The automobile mechanics aged between 18 and 50 years. The control group consists of 40 civil servants, between the ages of 18 and 50 years. Five milliliters of fasting venous blood sample was collected from each participant, and dispensed into a plain container for analysis of selected renal function parameters. Urea, creatinine, and uric acid were determined using enzymatic colorimetric methods while potassium and sodium were determined using the ion selective electrode method. 
Results: The results showed significantly elevated (p<0.05) levels of urea (4.89±0.50 mmol/L), creatinine (100.05±6.76 µmol/L), uric acid (0.50±0.08 mmol/L) and significantly reduced levels of potassium (3.85±0.35 mmol/L) in automobile mechanics compared with controls urea (3.92±0.66 mmol/L), creatinine (94.67±3.82 µmol/L), uric acid (0.29±0.05 mmol/L), and potassium (4.19±0.27 mmol/L). Longer duration of exposure was associated with increased levels of urea, creatinine, uric acid, as well as reduced potassium levels.
Conclusion: These findings indicate a likelihood of arthropathic consequences and renal impairments among automobile mechanics.
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1. INTRODUCTION
“Automobile mechanics are professionals who specialize in the repair and maintenance of cars of various sizes. By nature of their job, they are constantly exposed to gasoline fumes or premium motor spirit. Occupational practices of artisans such as automobile mechanics may contribute to environmental pollution and contamination” (Muze et al., 2020). “Previous studies within and outside Nigeria have reported higher serum levels of some heavy metals in automobile mechanics” (Oktem et al., 2004; Alasia et al., 2010). “Hazardous occupational practices such as regular use of diesel and petrol to wash the hands and feet as well as constant oral sucking of fuel may partly account for higher levels of some heavy metals in automobile mechanics” (Oche et al., 2020).
The report of Akpoveta and Osakwe, (2014) specifically showed “higher concentration of heavy metals such as lead in diesel and petrol in Nigeria beyond the generally permissible levels in refined petroleum products. Heavy metals have also been found to be associated with increased prevalence of some cardiovascular risk factors such hypertension, hyperuricemia and dyslipidemia” (Alissa and Ferns, 2011). There is paucity of information on the relationship between automobile chemical toxicants and kidney function among those that are occupationally exposed in Owerri, Nigeria.
“Creatinine, urea, uric acid and electrolytes estimation have been identified as routine analyses which are useful in assessment of normal functioning of the kidneys” (Gowda et al., 2010). “It has been reported that these automobile workers are regularly exposed to auto lubricants, petroleum products, exhaust fumes and heavy metals such as lead, cadmium and chromium in their automobile workshops” (Adela et al., 2012). “Polycystic aromatic hydrocarbons (PAH) compounds can be readily absorbed through the skin. For automotive mechanics, this may be the major route of entry. Workers exposed to PAH are at an increased risk for lung, urinary tract, brain and skin cancers” (Montano et al., 2025). “In general, chlorinated hydrocarbons are considered to be more potential hepato-renal toxicants in humans” (Thomas et al., 2021). These toxicants may gain entrance into the body through inhalation, dermal contact and inadvertent ingestion and distributed throughout the body with the systemic effect occurring beyond the site of contact. Such exposures may pose great danger to the human body, particularly to organs associated with handling wastes such as the kidneys. These toxins can enter the body by ingestion, inhalation, or skin contact. Once within the body, they can spread throughout the body, with the systemic effect taking place outside of the point of contact. Such exposures could be extremely harmful to the human body, especially to organs like the kidneys that handle waste.  This study therefore is designed to evaluate the effects of occupational exposure to automobile petrol toxicants on the renal function of these workers.

2. MATERIALS AND METHODS 
2.1 Study Design
The present study was conducted at Owerri metropolis, South-Eastern Nigeria, and designed to assess the renal function of apparently healthy male automobile mechanics. A total of 80 adult male volunteers aged between 18–50 years were recruited for this study by convenient sampling technique, comprising of 40 individuals as test group, and 40 as control. The control population were age-matched volunteers (civil servants) who were not given to excessive smoking/alcohol use (Tim et al., 2013; NIAAA, 2004).
2.2 Inclusion and Exclusion Criteria
Apparently healthy non-chronic smokers and non-chronic alcoholic automobile mechanics and age-matched non-chronic smokers and non-chronic alcoholics (civil servants) between the ages of 18-50 years were included for this study, whereas, individuals with known kidney disease, hypertension, diabetes, chronic binge alcoholics and those on medications were excluded from this study.
2.3 Specimen Collection
Five milliliters of a single non-fasting venous blood was collected from each participant, and dispensed into a plain container for analysis of urea, creatinine, uric acid, potassium and sodium.
2.4 Analytical Methods
Serum urea, creatinine, and uric acid were determined using enzymatic colorimetric methods while potassium and sodium were determined using the ion selective electrode (ISE) method. 
2.5 Statistical Analysis 
Statistical program for social sciences (SPSS) (Version 26) software was used to compare the mean values of the control and test groups using the Students t-test and Pearson's correlation coefficient. The results were reported as mean±SD and a p-value of ≤0.05 was taken as the threshold for statistical significance.

3 RESULTS
Table 1 shows that the mean (±SD) values of urea, creatinine, and uric acid of the test subjects were significantly higher (P= 0.000), and potassium significantly lower when compared with the control subjects (P= 0.000). However, there was no statistically significant difference (P= 0.960) in the mean value of sodium when compared with the control subjects.
[bookmark: _Toc205892326]Table 2 shows a moderate positive correlation between duration of exposure and urea, creatinine, and uric acid levels of the test subjects, which were also statistically significant (P= 0.000). There was a moderate negative correlation between duration of exposure and potassium concentrations, which was also statistically significant (P= 0.000); while there was strong positive correlation between duration of exposure and sodium concentrations, though not statistically significant (P= 0.770).
Table 1: The mean (±SD) values of urea, creatinine, uric acid, potassium, and sodium of the test and control subjects.
	Parameter
	Test subjects
(N = 40)
	Control subjects
(N = 40)
	T-value
	P-value

	Urea (mmol/L)
	4.89±0.50
	3.92±0.66
	7.41
	0.000*

	Creatinine (µmol/L)
	100.05±6.76
	94.67±3.82
	4.38
	0.000*

	Uric acid (mmol/L)
	0.50±0.08
	0.29±0.05
	14.08
	0.000*

	Potassium (mmol/L)
	3.85±0.35
	4.19±0.27
	4.86
	0.000*

	Sodium (mmol/L)
	139.95±3.10
	139.92±1.79
	0.05
	0.960


[bookmark: _Toc205892327]N: Number of subjects; *P-value is statistically significant at ≤0.05; Degree of freedom (df): 78
Table 2: The correlation between the duration of exposure and urea, creatinine, uric acid, potassium, and sodium of the test subjects.
	Parameter
	r (Pearson correlation coefficient)
	P-value

	Exposure duration vs Urea
	0.608
	0.000*

	Exposure duration vs Creatinine
	0.684
	0.000*

	Exposure duration vs Uric acid
	0.537
	0.000*

	Exposure duration vs Potassium
	-0.676
	0.000*

	Exposure duration vs Sodium
	0.048
	0.770


*P-value is statistically significant at ≤0.05
4 DISCUSSION
Automobile mechanics are considerably exposed to automobile chemical toxicants daily through skin contact, inhalation, and even through ingestion as they eat their meals in the workshop. “All the automobile mechanics in this study sucked petrol directly with their mouth and frequently used petrol to wash their hands to remove oil residue when repairing vehicles. This is bad, as these occupational unhealthy practices especially sucking of petrol with their mouth exposes majority of these workers to heavy metals directly by ingestion or indirectly by absorption through the oral mucosa”. (Adejumo et al.2023)
This study reports significant alterations in the levels of some renal biomarkers of the test group. However, it is important to note that these automobile mechanics had values which fell within the reference range for serum urea (2.49 - 7.49 mmol/L), creatinine (80 - 133 µmol/L), sodium (136 - 145 mmol/L), and potassium (3.50 - 5.50 mmol/L), except for uric acid in which about 80% of the test subjects had values slightly above the normal range (0.21 - 0.43 mmol/L). 
Although Oktem et al., (2004) and Adejumo et al., (2023) reported “no significant difference in the levels of serum creatinine and GFR between those who were exposed to heavy metals and those who were unexposed,” this study reports significant (P= 0.000; P= 0.000) elevations of serum urea and creatinine levels in exposed subjects. This finding is in keeping with the reports by Alasia et al., (2010), as well as Adejumo et al., (2018), who independently reported significantly lower GFR and higher serum urea and creatinine in those exposed to heavy metals. Urea is a waste product of metabolism that is excreted by the kidneys in urine. Reduced urea excretion and attendant rise in blood concentration is associated with kidney disease (Higgins, 2016). “On the other hand, creatinine is produced in muscle by the non-enzymatic conversion of creatine and phosphocreatinine, synthesized primarily in the liver from the methylation of guanidine aminoacetic acid and removed from the blood chiefly by renal excretion, primarily by glomerular filtration, and also by proximal tubular secretion. An elevation in the serum creatinine concentration usually reflects a reduction in the glomerular filtration rate” (Samra and Abcar, 2012).
“The mean uric acid concentrations of the test subjects were significantly higher (P= 0.000). This finding of hyperuricemia may carry long term arthropathic and nephropathic consequences. The deposition of lead in the proximal tubules of the nephrons causes the alterations in the structure and function of the simple cuboidal epithelial cells of the tubules, which is tantamount to decrease in renal tubular secretion of uric acid into the lumen of the distal portion of the proximal tubules. This of course can lead to increased plasma accumulation of uric acid which can subsequently lead to gout” (Shadick et al., 2000). “Hyperuricemia affects renal hemodynamics, by causing endothelial dysfunction, inflammation, increased oxidative stress, insulin resistance, metabolic dysregulation, renal vasoconstriction and proliferation of vascular smooth muscle, and increased glomerular pressure” (Ndrepepa, 2018; Abutaleb et al., 2020). “Uric acid is the end-product of endogenous and dietary purine metabolism in humans. It is formed by the liver and mainly excreted by the kidneys. An elevation of circulating serum uric acid is strongly associated with hypertension and renal disease” (Mazzali et al., 2001). “The significant hyperuricemia observed in this study could be due to long term exposure to automobile toxicants, and is consistent with the reports of previous studies” (Weaver et al., 2005; Alasia et al., 2010; Baki et al., 2016; Ademujo et al., 2018; and Jung et al., 2019). For example, Dioka et al., (2004) reported that “occupational exposure of human subjects to lead in petrol increases the concentrations of uric acid in the exposed subjects compared with unexposed subjects”.
A previous study by Babalola and Babajide, (2009) revealed “no significant differences in potassium and sodium levels in blood of automobile mechanic workers. This finding is similar to the results obtained in the present data for sodium, but contrasts with the lower potassium levels in the automobile mechanics”. This finding is consistent with Adejumo et al., (2018), who reported significantly lower potassium levels in automobile mechanics as compared to controls, but no significant difference in sodium as compared to controls. At this point, we would state that though these auto-mobile mechanics had values of this essential intracellular cation within the normal range, the lower levels observed in their blood relative to the controls may be indicative of gradual progression to associated renal disorders.
The findings of this present study indicating significantly elevated blood urea, creatinine and uric acid, as well as significantly reduced potassium levels in these automobile mechanics therefore suggest that these workers may be at long term risk of arthropathic and renal impairment. Pourmand et al., (2012) reported that “lead is recognized as an environmental and occupational pollutant. Automobile works involving battery lead-acid recycling, automobile radiator repair, and auto-mechanic repair and welding have been identified as common sources of lead exposure” (Ahmed et al., 2008).
Although Amah et al., (2014) reported “no significant correlations between the duration of exposure and serum concentration of creatinine, urea, uric acid and electrolytes (Na+, K+, Cl- and HCO3-) in automobile mechanic workers, the present study reports significant correlations between duration of exposure and urea, creatinine, uric acid and potassium levels of the test subjects (P= 0.000); except for sodium which was not significant (P= 0.770). These findings suggest that the levels of both urea, creatinine, and uric acid increased as duration of exposure increased, with potassium levels decreasing with increase in exposure duration.”
[bookmark: _Toc205892331]5. CONCLUSION
[bookmark: _GoBack]This study shows that the higher blood levels of kidney biomarkers reported in vehicle mechanics compared to unexposed patients could be influenced by their unsanitary occupational practices. As found in this study, workers' high levels of exposure to harmful substances may be attributed in part to their occupational lifestyle, which demonstrates a high level of ignorance and near-zero safety standards.   This study demonstrates that the higher blood levels of the renal bio markers observed in automobile mechanics relative to unexposed subjects may be influenced by their unhygienic occupational practices. As observed in this study, high degree of exposure to toxic substances may be particularly due to the occupational lifestyle of the workers which shows high level of ignorance and near zero safety practices. In conclusion, this study indicated elevated renal biomarkers among the occupationally exposed automobile mechanics, which may put these workers at long-term high risk of arthropathic and renal impairment.
RECOMMENDATION
We recommend that further studies on this subject matter be done using other novel renal biomarkers like cystatin C, NGAL, and KIM-1.
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