Original Research Article 

Evaluation of Lipid Profile and Atherogenic Indices of Automechanics Exposed to Petrol and Petroleum Products in Aba Metropolis, Nigeria
 


ABSTRACT
Aim: This study evaluates the serum Lipid profiles and health risk indices (atherogenic) of auto mechanics exposed to petrol and petroleum products in Aba Metropolis as toxic chemicals in the environment are known to cause certain biological changes and alteration that could be harmful to the body.
Study Design: This was a cross sectional study that lasted from April 2022 to June 2023.
Methods:The study involved 220 participants (120 auto mechanics and 100 controls). Blood samples were collected to assess total cholesterol (TCH), High -density Lipoprotein (HDL), Low- density Lipoprotein (LDL) and Triglycerides( TG) using enzymatic and colorimetric methods while the atherogenic indices were calculated from standard formula.
Results:A significant mean TCH (4.5 ± 0.11mmol/L) and LDL-C (2.3 ± 0.10mmol/L) among  auto mechanic compared to controls (TCH 4.1 ± 0.11mmol/L; LDL-C 2.3 ± 0.10mmol/L).The atherogenic index of plasma (AIP) showed no significant difference between groups (AIP 0.041 ± 0.031 for mechanics while 0.043 ±0.039 for the controls,p= 0.4075) However, the castelli risk index -1 (CRI-1) was significantly higher in the mechanics (4.4677 ± 0.227) compared to controls (3.610 ± 0.200) with p=0.04.Correlation analysis revealed significant  association between TCH and TG(r=0.722;p<0.0001) and also between LDL-C and TCH (r=0.8117;p<0.0001) among auto mechanics. 
Conclusion:The findings suggest potential future cardiovascular risks among auto mechanics due to occupational exposure to petroleum products hence strict usage of safety measures be enhanced in the mechanic workshop. 
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1.0 INTRODUCTION
The automotive repair industry is a significant source of heavy metal pollution due to the handling and use of petrol and petroleum products, which contain various heavy metal constituents (Nkwoada et al., 2018, Briffa et al., 2020). Automechanics, in particular, are exposed to these substances during their daily work activities, potentially leading to adverse health effects and environmental contamination (Obianime et al., 2017). Human beings are daily exposed to toxic chemicals in the environment. These chemicals, which are also referred to as environmental pollutants have been reported as sources of health issues such as    non-communicable diseases including, cardiovascular diseases (CVDs) (Menicagli et al., 2018 ,Statistics shows that non-communicable diseases (NCD), is the cause of over 40.9 million deaths, representing approximately 70% of annual global death (WHO, 2019). 
 
 Petrol has been described as an ‘environmental pollutant’ with cumulative toxic effect; however it is inevitably and widely used for domestic and outdoor applications (Dheyaa, 2023) .Globally it is used as fuel for automobile engine, various industrial machines and equipment. Contamination with these chemicals and the danger to health of the populace has been reported in many countries (Naidu et al., 2021).The nature and the level of pollutants may defer from one geographical area to another but the ability to overcome or tolerate toxic effect depends on mainly nutritional status, immunity, exercise, genetic factors, gender differences and lifestyle (Danek et al., 2022).   
 
 
 In Aba metropolis, the auto mechanics are found in workshops, within and on the outskirts of the cities with little or no protective devices hence are exposed to petrol and petroleum products. The major route of exposure in the mechanic workshop is from inhaling the ambient air, eating food contaminated with dirty hands and dermal contacts (Brucker et al., 2013).  Exposure to petrol has been reported variously as a predisposing factor to a catalogue of disease conditions such as dyslipidaemia, cardiovascular diseases, liver pathology and nephropathy with reduced life expectancy in many cases (Ekpeyong & Asuquo, 2017).
 
It has been reported that the exposure to petrol might constitute a health risk factor since petrol with high lead concentration is presently produced, marketed and consumed in Nigeria (Galadima et al., 2012). Petrol can also  impact on the body status hence the determination of body mass index (BMI), the total cholesterol (TCH), high density  lipoprotein cholesterol  (HDL-C), low density lipoprotein cholesterol (LDL-C) and triglycerides (TG) in both auto mechanics and non auto mechanics is necessary.Also, atherogenic indices and lipid ratios such as the Castelli Risk Index-1 (CRI-1),  Castelli Risk Index -11 (CRI-11), atherogenic index of plasma (AIP), and atherogenic coefficient (AC) are  of essence.
. 
2.0 MATERIALS AND METHODS
2.1 Area of Study  
The area of study is Aba and its metropolis including, Aba North, Aba South, Obioma Ngwa, Ugwunagbo and Osisoma local government area (LGA). The City of Aba is in the South Eastern zone of Nigeria. It lies on the geographical coordinates of 5007 N, 70220 E/S, 1170 N and 7.360 E. 
 
2.2 Sample Size
The sample size for this study was determined using GPower version 3.1.9.2, at power of 0.88, effect size of 0.5, error of probability (alpha ) of 0.05 and two tails. The sample size obtained was 160(80 auto-mechanics and 80 control). However, this study adopted a total sample size of 220 (100) control and (120) auto-mechanics)
2.3 Inclusion Criteria                                                                                                                    
 The auto mechanics from 16 to 65 years of age, who were resident in Aba Metropolis and have worked as auto mechanics in Aba for not less than two years were included. The  individuals who were not auto mechanics  served as the control group. Those included were apparently healthy subjects, with no known case of chronic diseases such as liver disease, kidney disorder, hypertension, and blood related diseases such as anaemia , blood cancer, diarrhoea or under any medication within the period of this study. They were not associated with alcoholism or smoking and  willingly gave their consent.
 
2.4 Exclusion Criteria
Subjects who had any known acute or chronic disease condition such as liver disease, kidney disorder, CVDs, diarrhea, diabetes mellitus were excluded.Those undergoing medication whether herbal / orthodox, or associated with alcoholism, drug addicts, smoking  and  were not willing to give their consent were excluded.
 
2.5 Ethical Clearance
Ethical standards according to Helsinki considerations (WMA, 2024) were upheld. Ethical approval was given by Abia State Ministry of Health, Umuahia, Abia State with reference no AB/MH/AD/904/T.151.
 
2.6 Collection of Samples 
Fasting blood samples (3 ml) were collected by venopuncture from the antecubital vein, into sterile plain bottles, under aseptic conditions. This was allowed to clot and centrifuged at 3000 rpm for 5 min. Serum was collected and stored frozen at −20°C, and analysis was carried out within 1 week of sample collection. The serum was used for blood lipid profile analysis – TC, LDL-C, HDL-C, and TGs. 
 
2.7 Fasting Lipid Profile
Agappe diagnostic reagent kits were used for cholesterol, Triglycerides, and High density lipoprotein estimation. Full automation equipment, Selectra PRoS was used for determining the lipids. Total cholesterol (TCH) kit (Agappe diagnostics, Switzerland. Catalogue Number:51403003. Triglycerides (TG) kit (Agappe diagnostics, Switzerland. Catalogue Number: 51410004.  High density lipoprotein (HDL–C) Agappe diagnostics, Switzerland. (Catalogue Number: 51009003).
 
2.8 Determination of Total Cholesterol (TCH)
The determination of TCH was by enzymatic and colourimetric method according to Allan et al., (1974).
 
2.9 Determination of Triglycerides (TG)
The determination was by enzymatic activity according to the method of  Shettler and Nussel  (1975) using Agappe diagnostic kit.
 
2.10 Determination of High Density Lipoprotein Cholesterol (HDL-C)
The determination of HDL-C according to the method of Micheal et al., 2006 using Agappe diagnostic kit.
 
2.11 Calculation of Low Density Lipoprotein (LDL-C)
The LDL-C was by calculation with lipid ratio according to the method of Friedwald et al.,1972  as follows:

LDL= TCH 	-     T G       -  HDL             
                                         [image: C:\Users\User\AppData\Local\Temp\ksohtml8080\wps1.png]   
2.2
2.12 Determination of Atherogenic Indices and Lipid Ratios
Atherogenic Index of Plasma
The determination of atherogenic index of plasma was calculated by substituting the values of fasting lipid parameters into the lipid ratio according to the method of Bhardwaj et al .(2013)  using the following formulae:
                                           TG
                   AIP = Log       [image: C:\Users\User\AppData\Local\Temp\ksohtml8080\wps2.png]             
                                           HDL–C
The normal value for AIP is up to 0.1.
 
Determination of the Castelli Risk Index 1 (CRI-1)
The determination of the Castelli Risk Index 1 (CRI-1) was calculated by substituting the values of fasting lipid parameters into the lipid ratio according to the method of Bhardwaj et al., (2013) using the following formulae:
          
                                                  TC
                        CRI-I  =          [image: C:\Users\User\AppData\Local\Temp\ksohtml8080\wps3.png]                       
                                                HDL-C
The normal value for CRI-I is up to 3.5 in males and up to 3.0 in females.
 
 Determination of the Castelli Risk Index 11 (CRI-11)
The determination of the Castelli Risk Index 11 was calculated by substituting the values of fasting lipid parameters into the lipid ratio according to the method of Bhardwaj et al., (2013) using the following formulae:
                                                   LDL-C
                         CRI-II  =     [image: C:\Users\User\AppData\Local\Temp\ksohtml8080\wps4.png]                            
	           		             HDL-C
The reference value for CRI-II is up to 3.3.  
Determination of Atherogenic coefficient	                
 The determination of Atherogenic coefficient was calculated substituting the values of fasting lipid parameters into the lipid ratio according to the method of Bhardwaj et al. (2013) using the following formulae:
                			TC – HDL-C 
		       AC =   [image: C:\Users\User\AppData\Local\Temp\ksohtml8080\wps5.png]                                    
				   HDL-C
The reference value for AC is 2.0-4.0 (Bhardwaj et al. (2013)
 
2.13 Statistical Analysis
The statistical software used for the analysis is the Statistical Analysis System (SAS), STAT 15.1, developed by SAS Institute, North Carolina State University, USA. Data are presented as Means ± SD, comparison of means of more than groups was done using analysis of variance (ANOVA), and the Tukey test of multiple comparisons were used to test for variance within and across groups. Comparison of mean values between two groups was done using the Student t-test.   Bivariate Regression analysis and Pearson correlation was carried on the  parameters. Variation in means of parameters was considered statistically significant at p < 0.05.
 
 
 
 
 
 

 
3.0 RESULTS
 
Table 1: Mean Values of Body Mass Index and Fasting Lipid Profile of Auto mechanics and the Control Subjects.
 
 
	Parameter
	
	

	
	Auto mechanic (Exposed) [n=120]
	 Non-auto mechanic (Control) [n=100]

	P-Value

	
	Mean ± SD

	Mean ± SD
	

	
BMI
	
24.1±0.35

	
24.6±0.41
	
0.3350ns

	Fasting Lipid Profile
	
	

	

	TCH (mmol/L)

	             4.5 ± 0.11 
	             4.1±0.10   

	   0.0095**

	TG (mmol/L)

	1.3 ± 0.07
	              1.3±0.07

	0.6588 ns

	HDL-C (mmol/L)

	1.2 ± 0.05
	1.3±0.14

	0.4064 ns

	LDL-C (mmol/L)

	2.6 ± 0.11 
	2.3±0.10  

	0.0318*


Keys: SD:  Standard deviation, body mass index, TCH: total cholesterol, TG: triglyceride, HDL-C: high density lipoprotein, LDL-C: low density lipoprotein. Significance Level: *= p<0.05, ns = not Significant (p>0.05).
	


Atherogenic Indices  and Risk Ratios of Auto mechanics and the Control Subjects 
The atherogenic indices; atherogenic index of plasma (AIP) and atherogenic coefficient (AC) and the risk ratios; castelli risk index I (CRI-I) and castelli risk index II (CRI-II) calculated for both the auto mechanics and the non auto mechanics (control group) is shown in Table 2. There was no significant difference in the mean ±SD of AIP between the exposed and the control group (p=0.4075). There was no significant difference in the mean ±SD of AC between the exposed and the control groups (p = 0.1012). The mean ± SD for CRI-I of the exposed was significantly higher compared to control group (p = 0.04).  There was no significant difference in the mean ±SD of CRI-II between the exposed and the control groups (p=0.068).Also the Lipid profile results considering duration of exposure are shown in Table 3 and the overlay plots expressed in Figure 1 with no significant difference observed.
 





Table 2: Atherogenic Indices and Risk Ratios of  by Automechanics and the Control Subject
 
	
Characteristic


	
N
	AIP

Mean ± SD
	CRI-I

Mean ± SD
	CRI-II

Mean ± SD
	AC

Mean ± SD

	Treatment Group

Auto mechanic (Exposed)


Non-auto mechanic
 (Control)
	

120



100
	

0.043±0.039



0.041±0.031


	

4.467±0.227 



3.861±0.166
	

2.828±0.200



2.335±0.134
	

3.477±0.264



2.900±0.158

	
P value
	
	
0.4075 ns
	
0.04*
	
0.0685 ns
	
0.1012 ns


Keys: SD:  Standard Deviation, AIP: Atherogenic Index of Plasma, CRI-I: Castelli Risk Index-I, CRI-II: Castelli Risk Index-II, AC: Atherogenic Coefficient. Significance Level:  *=p<0.05;  ns=Not Significant (p>0.05).
 
Table 3: Body Mass Index and Fasting Lipid Profile of Automechanics Based on Duration of Exposure     
 
	Duration of Exposure (Years)

	
N
	BMI
	TCH (mmol/L)
	TG (mmol/L)
	HDL-C (mmol/L)
	LDL-C (mmol/L)

	
	
	
Mean ± SD
	
	
Mean ± SD
	
	
Mean ± SD
	
	
Mean ± SD
	
	
Mean ± SD
	

	


<=5 

6-10

11-20

21+
	


31

13

33

43
	


24.2±0.68

22.8±0.94

24.1±0.70

24.5±0.60
	
	


4.3±0.17

4.4±0.27

4.4±0.26

4.7±0.16
	
	


1.2±0.14

1.3±0.25

1.5±0.13

1.3±0.12
	
	


    1.4±0.12 a

1.0±0.06b

1.1±0.10b

1.1±0.06b
	









	


2.4±0.21

2.7±0.29

2.6±0.25

2.8±0.16
	

	P-value
	
	0.5968 ns
	
	0.6264 ns
	
	0.3846 ns
	
	0.0322*
	
	0.6368ns
	


 
Keys: SD:  Standard Deviation, BMI: Body Mass Index, TCH: Total Cholesterol, TG: Triglyceride, HDL-C: High Density Lipoprotein, LDL-C: Low Density Lipoprotein. Means ± SD with different superscripts are significantly different at p<0.05. Significance Level: *=p<0.05; ns=Not Significant (p>0.05).
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Figure 1: Overlay Plots of Fasting Lipid Profile according to the  Duration of Exposure of Automechanics to Petroleum Product.
 
Atherogenic Indices  and lipid Ratios of the Automechanics based on Duration of Exposure to Petrol and Petroleum Products.
The atherogenic indices; atherogenic index of plasma (AIP) and atherogenic coefficient (AC) and the lipid ratios; castelli risk index I (CRI-I) and castelli risk index II (CRI-II) calculated for exposed individuals based on duration of exposure to petrol and petroleum products is shown in table 4.  It was observed that the mean ±SD of AIP significantly increased as the years of duration increased (p=0.0216). Graphic representation with bivarate regression analysis of AIP against duration of exposure of automechanics to petroleum products is shown in Figure 2. There  was no significant difference in the mean ± SD of AC between the groups of duration of exposure (p >0.05). Graphic representation with bivariate regression analysis of AC against duration of exposure of automechanics to petroleum products is shown in Figure 3. There was   no significant difference in the mean ± SD of CRI-I between the groups based on duration of exposure (p >0.05). Graphic representation with bivariate regression analysis of CRI-1 based on duration of exposure of automechanics to petroleum products is shown in Figure 4.  There was no significant difference (p >0.05) in the mean values of the CRI-II between exposed and the control. Graphic representation with bivariate regression analysis of CRI-II based on duration of exposure of automechanics to petroleum products is shown in Figure 5
 
 
 
Table 4:Comparison of  Atherogenic indices and Risk Ratios of the Automechanics based on Duration of Exposure
 
	[image: C:\Users\User\AppData\Local\Temp\ksohtml8080\wps7.png]
Characteristic

	
N
	AIP
	CRI-I
	CRI-II
	AC

	
	
	      Mean ± SD
	
	Mean ± SD
	
	Mean ± SD
	
	Mean ± SD
	

	
Duration of Exposure 
(Years)

<=5 

6-10

11-20

21+
	



31

13

33

43
	



      -0.107±0.066 a
     
     0.046±0.079b

0.149±0.064c

0.066±0.042b
	
	



3.697±0.287

4.014±0.291

5.035±0.660

4.715±0.289
	










	



2.090±0.273

     2.357±0.186

3.317±0.552

3.121±0.280
	
	



2.590±0.299

3.048±0.256

4.097±0.808

3.756±0.304
	

	
P-value
	
	
0.0216*
	
	
0.1379 ns
	
	        
        0.0877 ns
	
	
0.167 ns
	


Keys: SD:  Standard error of mean, AIP: Atherogenic Index of Plasma, CRI-I: Castelli Risk Index-I, CRI-II: Castelli Risk Index-II, AC: Atherogenic Coefficient Means ± SD with different superscripts are significantly different at p<0.05. Significance Level:  *=p<0.056; ns=Not Significant (p>0.05).
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Figure 2: Bivariate Regression analysis of Atherogenic Index of Plasma (AIP) based on Duration of Exposure of Automechanics to Petroleum Products and Showing the fitted line, and confidence regions for the fitted line and individual predicted values
 
 
  
Figure 3: Bivariate Regression analysis of Atherogenic Coefficient (AC) based on the Duration of Exposure of Automechanics to Petroleum products and Showing the fitted line, and confidence regions for the fitted line [image: C:\Users\User\AppData\Local\Temp\ksohtml8080\wps9.jpg]and individual predicted values
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Figure 4: Bivariate Regression analysis of Castelli Risk Index-I (CRI-I) based on the Duration of Exposure of Automechanics to Petroleum Proucts and Showing the fitted line, and confidence regions for the fitted line and individual predicted values.
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Figure 5: Bivariate Regression analysis of Castelli Risk Index-I (CRI-I1)  based on the Duration of Exposure of Automechanics to Petroleum products and Showing the fitted line, and confidence regions for the fitted line and individual predicted values
 
 

 
 Pairwise Correlation Analysis Between Body Mass Index and  Fasting Lipid Profile in the Control (Non-Auto mechanics) and Exposed (Auto mechanics) Groups
Pairwise Correlation Analysis between body mass index and fasting Lipid profile in the control (Non-Auto mechanics) and exposed (Auto mechanics) groups is shown in table 5. There were ten possible pairs of parameters both in the control and the exposed. In the control group there was only one pair , TG/TC which showed significantly positive correlation (p < 0.05). There was also another significantly different pair, LDL-C/TG (p < 0.05) with negative correlation. In the exposed group there were three pairs of fasting lipid profile parameters that showed significant correlation (p<0.05). Two positively correlated pairs, TG/TCH and LDL-C/TCH and the third pair LDL-C/HDL-C which showed negative correlation. 
  
 Table 5: Pairwise Correlation Analysis Between Body Mass Index and Fasting Lipid Profile in the Control (Non-Auto mechanics) and  Exposed (Auto mechanics) Groups
	Parameter
	By Parameter

	Correlation (r)
	P-value
	
	

	[image: C:\Users\User\AppData\Local\Temp\ksohtml8080\wps12.png]Control group (Non-Automechanics )
	
	
	
	
	

	TG (mmol/L)
	TCH (mmol/L)
	0.2884
	0.0090**
	
	

	LDL-C (mmol/L)
	TCH (mmol/L)
	0.7220
	<.0001****
	
	

	Exposed group (Automechanics)
	
	
	
	
	

	TG (mmol/L)
	TCH (mmol/L)
	0.2899
	0.0011***
	
	

	LDL-C (mmol/L)
	TCH (mmol/L)
	0.8117
	<.0001****
	
	

	[image: C:\Users\User\AppData\Local\Temp\ksohtml8080\wps13.png]LDL-C (mmol/L)
	HDL-C (mmol/l)
	-0.2978
	0.0008***
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Keys :BMI: Body Mass Index, TCH: Total Cholesterol, TG: Triglyceride, HDL-C: High Density Lipoprotein, LDL-C: Low Density Lipoprotein. Significance Level: *=p<0.05
 
 
Pairwise Correlation Analysis Between Atherogenic and Risk Indices for the Control (Non-  Automechanics) and Exposed (Automechanics) Groups.

Table 6 shows pairwise correlation analysis between atherogenic and risk indices for the control (non- automechanics) and exposed (automechanics) groups. There were six possible pairs of parameters for each treatment group including CRI-II/AIP, CRI-II/AIP, CRI-II/CRI-I, AC/AIP, AC/CRI and AC/CRI-II. All these paired parameters between Atherogenic and risk lipid indices  , showed significant  positive correlation both in the control group and in the exposed group (p<0.05). 
 
 
Table 6: Pairwise Correlation Analysis Between Atherogenic and Risk Indices for the Control (Non-  Auto mechanics) and Exposed (Auto mechanics) Groups.
	
Parameter
	
By Parameter
	
Correlation (r) 
	
P-Value


	Control group
(Non-Automechanics
	
	
	

	CRI-I
	AIP
	0.5591
	<.0001****

	CRI-II
	AIP
	0.4080
	0.0002***

	CRI-II
	CRI-I
	0.9014
	<.0001****

	AC
	AIP
	0.5830
	<.0001****

	AC
	CRI-I
	0.9752
	<.0001****

	AC
	CRI-II
	0.9258
	<.0001****

	Exposed group (Automechanics)
	
	
	

	CRI-I
	AIP
	0.5951
	<.0001****

	CRI-II
	AIP
	0.4392
	<.0001****

	CRI-II
	CRI-I
	0.8576
	<.0001****

	AC
	AIP
	0.4452
	<.0001****

	AC
	CRI-I
	0.5282
	<.0001****

	AC
	CRI-II
	0.4099
	<.0001****


Keys: AIP: Atherogenic Index, CRI-I: Castelli Risk Index I, CRI-II:       Castelli Risk Index II, AC: Atherogenic Coefficient. Significance Level: *=p<0.05
 
 
 
 
 
 
 
 
4.0 DISCUSSION
Body mass index (BMI) is a parameter that measures overweight or obesity(WHO,2004; Okonugbe et al., 2022). In this study, there was no significant differences in the  mean BMI value between the exposed and the control group (P >0.05).Studies have shown BMI as a determinant of health because it impacts on the physical aspect of life (Gabriel, 2019, Nuttaill,2015). This findings corroborates the  prospective cohort study of Veronese et al., (2016)  where the BMI values were between the normal range of 18.5- 24.9 and this leanness can be attributed to the healthy diets and physical activities against high BMI that could have been linked to metabolic and pathological conditions caused by exposure to sedentary lifestyle and unhealthy diets which is unlikely in most automechanics. However, this study disagrees with the study by Chukwuonye et al., (2015) that cited a significantly high prevalence of obesity in Abia State, South east in which gender and locality were predictors of the obese nature observed. In this study,one could have expected a high BMI value considering the life style of most automechanics regarding consumption of a higher carbohydrate rich foods for energy however the automechanics  are seen  to be very active because of their various activities in the garage which might have resulted to the burnout of fats and any fat deposits in the body hence assumed as the factor affecting the BMI as reflected in the result observed. The observations in the study concerning the BMI being within normal could be attributed to the physical activities engaged by the auto mechanics as highlighted by a study by Davies et al. (2017) which stated physical activities accounting for about 30–50% of an individual’s daily energy expenditure and one of the factors contributing to a positive energy balance by decreasing energy and fat intake and the prevention of lifestyle diseases .Physical exercise has been shown to be unfavourable to storage of fat via loss of calories (Harris & Kuo ,2021, Iyanu et al., 2023).
Fasting lipid parameters (TCH, LDL-C, HDL-C and TG) are biomarkers for assessing the cardiac  health status mohammdshdi et al., 2023 ; Georgeoulis et al., 2022 ;Sharma et al., 2012). In this study there was significant increase in the mean TCH level of the exposed compared to the control (P < 0.05).   This study is at variance with the work done by Olamoyegun et al. (2016) considering the males because the lipid profile status (TCH, TG, HDL, LDL) of the automechanics were far higher than the presentation in their study.The increases observed might be attributed to exposure to petrol and petroleum products used by these automechanics which could have predispose them to a dyslipidemic state from alterations in the body system.There has been proven evidence of contaminants from petroleum products in mechanic garage complicating lipid profiling (Unosson et al., 2021). A study carried out by Alaba et al. (2015) also showed the ability of petroleum altering the lipid profile in rats. 
There was a significant increase in the mean levels of  LDL-C and other lipid fractions of the exposed group compared with control group (P< 0.05) which is in concordance with the study by Obi- Ezeani et al., (2019). Contrary, HDL levels were not increased in this study. The change could be  attributed to occupational exposure because these auto mechanics might have  possibly ingested or inhaled some of the toxic substances in the petrol or on the other hand, apart from not making use of personal protective equipment, they must have  engaged in some unhealthy practices such as sucking of gasoline and washing their hands with the petrol which is a significant source of exposure.Increased levels of low density lipoprotein cholesterol suggest greater risk of atherosclerosis or other forms of cardiovascular issues in the exposed group.  Similar observation was reported in occupational studies in India (Kumar et al., 2013). 
The value of atherogenic index and risk index parameters are useful tools, often used for assessment and prediction of the risk of atherosclerosis and as a marker of CVD pathologies (Niroumand et al., 2015). There was no significant difference in the mean levels of AIP, AC and CRI-11  between the exposed and unexposed groups (P > 0.05) in contrary to the study by osaretin et al.(2020) where there was significant increases in the parameters in the exposed groups compared to the control. The Castella risk index -1 (CRI-1 or TCH / HDL-C ) was the only lipoprotein ratio that showed significant increase in the mean CRI-1 of the exposed compared with the control group (p< 0.05). This difference could be  attributed to occupational exposure of the automechanics which coroborates a similar observation reported  in an occupational studies by Ajani et al., (2011) which also confirms that increase in any of the lipid risk indices is an indication of risk of cardiac disease. 
 TCH correlated positively with LDL-H and TG both in the exposed and control subjects. However correlation studies of the lipid profile indices show strong negative association between HDL-C with LDL-C. This is possible since increase or decrease in either of the two produces an opposite effect to the other in agreement with the study by Holzer et al., (2013). There was also strong positive correlation between the atherogenic lipid risk indices AIP, CRI-I, CRI-II, AC at (p < 0.05) suggesting future potential for developing cardiovascular diseases.
 5.0 CONCLUSION 
 The blood levels of biochemical parameters TCH, LDL-C, CRI-  showed significant differences in the exposed subjects compared to the control who are not exposed to petrol or petroleum products.This is an indication of possible future CVDs in Aba compared to the non auto mechanics hence, auto mechanics are encouraged to wear protective gadgets while at work. Periodic workshop training is recommended to create the desired awareness of the dangers in the exposure to toxic chemicals in petrol, also the need to comply with the standard procedure of practice in the mechanic workshops.  
[bookmark: _GoBack] 
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