



Consumption of Goat Carcass Singed with Petrol Fire or Scrap Tyre Fire Increases Metabolic Syndrome Risk in Male and Female Wistar Rats

Abstract
Introduction: Goat is a hollowed horn animal of the family Capra aegagrus. In the preparation of goat meat, goat is slaughtered and the carcass dehaired using different methods depending on  cultures and countries. Removal of hair by shaving with sharp objects such as razor blade or knife is a traditional method practiced, mostly in the northern and south western part of Nigeria
Purpose: The present study was designed to investigate the effect of consumption of goat carcass dehaired using razor blade, petrol fire or scrap tyre fire on lipid profile and oxidative stress markers in male and female Wistar rats. 
Methodology: A total of 42 rats consisting 18 males and 18 females were divided into four groups (1- 4) with 2 sub-groups male and female of 6 rats in each group. Group 1 was normal control, fed with normal rat chow. Group 2 was fed with diet prepared using goat carcass dehaired with razor. Group 3 and 4 were fed with diet prepared using goat carcass singed with petrol fire or scrap tyre fire respectively. Feed and water were given ad libitum and feeding lasted for 28 days after which the animals were fasted overnight, sacrificed the next morning and blood collected into plain tube for sera. Sera harvested were stored frozen and analyzed the following morning for lipid profile, lipid peroxidation and oxidative stress markers using standard methods. 
Results: Results obtained showed that diet prepared using razor to dehair goat carcass for meat did not alter lipid profile nor cause lipid peroxidation and oxidative stress as the parameters monitored were not significantly different (P< 0.05) compared to the normal control. Diets prepared using petrol fire or scrap tyre fire caused unfavorable alterations in lipid profile, lipid peroxidation and oxidative stress markers compared to groups on razor diet and normal rat chow. Scrap tyre fire group had more deleterious effect compared to petrol fire group. The females appeared to withstand alterations in lipid profile, lipid peroxidation and oxidative stress due to consumption of diet prepared using goat meat obtained by processing with petrol fire or scrap tyre fire than the males. 
Contribution to Knowledge: In conclusion, consumption of goat carcass singe with petrol fire or scrap tyre increases lipid profile and oxidative stress markers in male and female Wistar rats. Further studies are recommended to generate enough evidence as this could be a matter of serious public health hazard.
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1.0 Introduction
Goat is a hollowed horn animal of the family Capra aegagrus. In the preparation of goat meat, goat is slaughtered and the carcass dehaired. There are different methods of dehairing as seen in different cultures and countries (Buhariet al., 2023). Removal of hair by shaving with sharp objects such as razor blade or knife is a traditional method practiced, mostly in the northern and south western part of Nigeria.  In this method, the goat carcass is soaked in hot water and shaved with razor or sharp knife. As an alternative, the Hausas remove the entire skin with knife to expose the meat. These methods of using sharp object to dehair goat carcass take a lot of time and are not effective for butchers. The goat meat obtained through dehairing using sharp objects does not give the desired flavor when the meat is cooked.  Singeing which involved burning the carcass with fire is largely favored because it evokes flavors in meat that are highly desirable (Adam et al., 2013; Aya and Nwite, 2016). The method is fast and very efficient in removing hairs. Traditional singeing methods involve the use of firewood, dry leave or grass.  Because of relative scarcity of firewood in recent time, butchers have turned to fire sources that are available and cheaper. The use of petrol fire and scrap tyre fire are widely practiced in Nigeria. Apart from being cheap and easily sourced they produced high energy or heating value.  

Studies on the health consequences of using petrol or scrap tyre fire to singe carcass for meat has been limited. It is suspected that fumes petrol and scrap tyre fires which are known to contain toxic substances (Samet et al.,2006) may contaminate the hide and render the meat toxic to health. Singeing usually requires very short time so that the skin is not destroyed. This duration may likely expose the meat to incomplete petrol and tyre fumes combustion (Martin et al., 2021) known to generate toxic materials like heavy metals, polychlorinated dibenzo-p-dioxins (PCDDs) and polychlorinated dibenzofurans (PCDFs) (Martin et al., 2021, Ojekunle et al., 2023). These compounds are considered as some of the most toxic chemicals known to man (Martin et al., 2021). Polychlorinated biphenyls (PCBs) and polychlorinated dibenzo‐p‐dioxins and dibenzofurans (PCDD/Fs) are three classes of toxic polyhalogenated aromatic hydrocarbons characterized by high chemical and metabolic persistence (Linda and Michael, 1995). These compounds are associated with several health challenges like diabetes mellitus, endocrine disruptions, infertility, liver disease, kidney diseases, and cancers (Linda and Michael, 1995).

The effects of consumption of goat meat obtained through singeing goat carcass with petrol or scrap tyre fire on lipid profile and oxidative stress markers of Wistar rats have not been previously demonstrated. Toxicants found in partially combusted petrol and scrap tyre fires are lipophilic (Linda and Michael, 1995) and bio accumulate in tissues (Linda and Michael, 1995), therefore may affect lipid profile and oxidative status. How the concentrations of total cholesterol, triacylglycerol, high density lipoprotein cholesterol, low density lipoprotein cholesterol and markers of oxidative stress change upon consumption of goat meat obtained through singeing goat carcass with petrol or scrap tyre fire has not been investigated. The present study investigates the effect of consumption of diets prepared using goat meat obtained through singeing goat carcass with petrol or scrap tyre fire on lipid profile and oxidative stress markers of male and female Wistar rats. 
The objective of this study is to determine the concentration of total cholesterol, triacylglycerol, high density lipoprotein cholesterol, low density lipoprotein cholesterol, Glutathione, Glutathione peroxidase, Catalase, Superoxide dismutase and Malondialdehyde in rats that consumed diets containing goat  meat obtained through singeing goat carcass with petrol or scrap tyre fire and compared to those that consumed diets containing  goat  meat obtained through dehairing goat carcass  with razor and normal rat chow as controls. From the results, the effects of processing of goat carcass using petrol fire or scrap tyre fire and razor on lipid profile and oxidative stress markers of male and female Wistar rats may be evaluated.
The study is significant because it will provide data which could help to identify risk of cardiovascular diseases, pancreatitis, obesity, diabetes mellitus, certain genetic modifications, and cancers, that may be associated with these meat processing methods, and even for development of therapeutic options. The study is therefore justified because it will provide data for non-governmental organizations, nutritionists, researchers, governmental, and international organizations working on public health to develop interventions to reduce exposure to harmful substances. 
Goat meat is a delicacy in many countries. The consumption of goat meat has increased largely and will continue to rise due to its distinct nutritional attributes when compared to other forms of red meat, such as low total fat and saturated fatty acids, low cholesterol content, and high omega-3- fatty acids, vitamins and minerals (USDA, 2021). There are also no religious and cultural restrictions when it comes to consumption of goat meat. The need for this assessment cannot be overemphasized based on increasing poverty level in Nigeria and many sub-Saharan Africa, which promotes the use of petrol fire and scrap tyre fire to process meat, and the large population of consumers that may be involved.  Possible contamination may result in wide scale public health hazards.

2.0 Materials and Methods
 Three (3) live goats were obtained from T-Klobe Farms Ltd located in Mbiabong Itam, Itu Local Government Area of Akwa Ibom State situated between Latitude 4-140 N and Longitude 2-160 E.  These animals were taken to the Department of Animal and Environmental Biology, University of Uyo, Uyo where they were identified and authenticated. The animals were confined in the experimental farms of T-Klobe Farms Ltd in Mbiabong Itam for three months and fed using the same forage found in the farm and were not allowed to stray to avoid eating contaminated forage or foods. The animals were cared for using the permission, approval and instructions for care and use of animal obtained from the College of Health Sciences Animal Ethics Committee, University of Uyo, Uyo
After the three months, the goats were slaughtered and de-haired separately; one using razor while the other two (2) were singed using petrol fire or scrap tyre fire. The duration for singeing was sixty (60) minutes for each animal. After dehairing, each of the carcasses was separately and thoroughly washed and rinsed with plenty tap water to remove all the black soothes. 2.0 kg of meat were obtained from the abdominal region of each goat and used for preparation of “afang” soup (Gnetum africana leave soup - a popular Akwa Ibom cuisine (Akwa Ibom State, Nigeria).
0.5kg of Afang leaves were placed in a large bowl and covered with tap water and allowed to soak for 10 minutes to soften and remove all dirt. There were then washed, drained and cut into pieces and pounded. 1.6kg of Talinum triangulare (water leaf) was washed with tap water and cut into pieces.  2.0kg of each goat meat was parboiled with 0.03kg of onion, 0.03kg pepper, 0.05kg of maggi, and 0.025kg of salt for 10 minutes to tender the meat. Then 0.03kg of shredded fish (cat fish), 0.06kg of crayfish and 0.45kg of palm oil was added to the mixture and stirred well to ensure all the ingredients were combined. 2.40kg of water was added and boiled for five minutes before the 0.5kg of afang was added into the mixture and stirred. Then the 1.6kg of water leaves was added and mixed well. The mixture was allowed to cook for 15 minutes before the pot was removed from fire. 6.08kg of garri was added to each pot and mixed well with the soup. The mixtures were oven dried separately at 45- 50 degree Celsius, pelleted and stored in air- tight sealed cellophane for use to feed the experimental rats. Gnetum Africana leaves were obtained from Forestry Research Institute, Umuahia. Other feed ingredients were sourced from the same location. Samples of the diets were collected and proximate composition analysis done.
The percentage composition of the diets is shown in Table 1.

Table 1. Percentage composition of experimental diets
	Ingredient (%)
	Diet 1 
	Diet 2 
	Diet 3

	Afang
	3.77
	3.77
	3.77

	Water leaf
	12.07
	12.07
	12.07

	Crayfish
	0.45
	0.45
	0.45

	Fish
	0.23
	0.23
	0.23

	Palm oil
	3.39
	3.39
	3.39

	Maggi                                            
	0.38
	0.38
	0.38

	Pepper                                              
	0.23
	0.23
	0.23

	Onion
	0.23
	0.23
	0.23

	Salt
	0.19
	0.19
	0.19

	Goat meat
	15.09
	15.09
	15.09

	Garri
	45.87
	45.87
	45.87

	Water
	18.11
	18.11
	18.11

	Total
	100.00
	100.00
	100.00



N/B: The diets differ only in terms of the method of processing the meat. Diet 1 contained goat meat obtained through dehairing with razor blade, diet 2 contained goat meat obtained through dehairing with petrol fire while diet 3 contained goat meat obtained through dehairing with scrap tyre fire. All diets had similar feed ingredients in terms of quantity and source.


Table 2. Proximate composition of experimental diets prepared using goat meat processed with razor, petrol fire or scrap tyre fire
	Diets/ meat processing method
	Moisture (%)
	Ash (%)
	Ether Extract (%)
	Protein (%)
	Fibre
(%)
	Carbohydrate (%)
	Metabolic energy(kcal/g)

	Normal Rat chow
	8.9
	10.6
	5.0
	18.5
	10.0
	47
	307

	Diet1 (RAZOR)
	30.1
	9.30
	7.50
	16.7
	3.5
	32.9
	265.9

	Diet2 (PETROL FIRE)
	30.9
	9.74
	7.02
	16.5
	3.8
	32.08
	260.38

	Diet 3 (SCRAP TYRE FIRE)
	30.4
	9.49
	6.98
	16.6
	3.6
	32.93
	260.94




  2.1 Experimental Animals
Forty-two (42) Wistar rats, 21 males and 21 females weighing between 90 – 180 g were used for the study. The animals were purchased from the Animal House, Faculty of Basic Medical Sciences, University of Uyo, Uyo. They were divided into seven groups of 6 Wistar rats each based on sex and body weight and labeled appropriately. They were housed in a well-ventilated room in wooden cages under 12hr light/ dark cycle and acclimatized for 7 days during which they were maintained on standard animal pellets and water. Permission and approval for care and use of animal were obtained from the College of Health Sciences Animal Ethics Committee, University of Uyo, Uyo. 
 2.2 Experimental Design 
The animals were divided into Four (4) main groups: 1, 2, 3 and 4 with two (2) sub groups of male and female as shown in Table 2. Group 1 served as normal control and were fed with normal rat chow. Group 2 fed with Diet 1. Groups 3 and 4 were fed with Diets 2 and 3 respectively. Feeding lasted for 28 days. Feed and water were given ad libitum.




Table 3: Experimental design

	Group
	Sex
	No. of animals
	Treatment

	Group 1
	Male
	6
	Fed with normal rat chow

	
	Female
	6
	Fed with normal rat chow

	Group 2
	Male
	6
	Fed with Diet 1

	
	Female
	6
	Fed with	 Diet 1

	Group 3
	Male
	6
	Fed with Diet 2

	
	Female
	6
	Fed with Diet 2

	Group 4
	Male
	6
	Fed with Diet 3

	
	Female
	6
	Fed with Diet 3


		
2.3 Collection of Blood Samples
At the end of the 28 days, rats were fasted overnight and sacrificed the next morning using ketamine as anesthesia. Blood samples were collected by cardiac puncture into labeled sterile plain bottles and allowed for 30 minutes to clot. Serum was separated by centrifugation at 3000 rpm for 15 minutes using a Bench Top Centrifuge (MSE minor, England). The serum samples were stored frozen and analyze the following day.   
2.4 Biochemical Assay
[bookmark: _Hlk162515978]Total cholesterol was determined using Randox assay kit (NCEP 2001 method) based on Pasternak (2002).  Triacylglycerol was determined using Randox assay kit (GPO_PAP method) based on Tietz (1990). High Density Lipoprotein cholesterol was determined using Randox assay kit (NCEP 2001 method) based on Pasternak (2002). LDL and VLDL cholesterol were estimated by calculation using the formula of Friedewald et al. (1972).       
[bookmark: _Hlk162520878][bookmark: _Hlk165365244][bookmark: _Hlk165365264][bookmark: _Hlk165899339] Total (Free and Protein-Bound) Malondialdehyde (MDA) was determined using assay kit from Bioxytech Bioxytech® MOA- 586 TM based based on Gernard- Monnier et al. (1998).  Superoxide Dismutase (SOD) was determined Spectrophotometrically using assay Kit from Bioxytech® SOD- 525 TM based on Nebot et al., (1993). Glutathione peroxidase was determined. colorimetrically using Assay   Kit from Bioxytech® Gpx-340 TM, based on Paglia and Valentine (1967). Catalase (CAT) was determined using Assay Kit from Bioxytech® Catalase – 520 TM based on Aebi (1984).				
[bookmark: _Hlk165363803]2.5 Statistical Analysis
The data were analyzed statistically for statistical significance by one-way ANOVA and least square test (LSD) between groups using the statistical program software, SPSS version 15.0 for window and MS excel program. All data were expressed as mean + SEM. P value<0.05 was considered significance

3.0 Results
The results of the effects of the processing methods on lipid profile and oxidative stress markers are presented in Table 3 and 4 respectively. The results of the proximate composition of the experimental diets are shown in Table 5.

Table 4: Lipid profile of male and female Wistar rats fed with diet prepared using goat meat processed with razor, petrol fire or scrap tyre fire
	Groups
	Treatment
	Total Cholesterol
(mmol/l)
	Triacylglycerol (mmol/l)
	HDL-Cholesterol 
(mmol/l
	LDL-Cholesterol 
(mmol/l)
	VLDL-Cholesterol 
(mmol/l)

	Group 1
	Male (normal chow)
	2.95± 0.01a
	1.40 ± 0.5a

	1.53 ± 0.1a
	0.65 ± 0.1a
	0.55 ± 0.1a

	
	Female (normal chow)
	2.89 ± 0.01a
	1.41 ± 0.4a
	 1.50± 0.2a
	0.64 ± 0.1 a
	0.60 ± 0.1a

	Group 2
	Male (diet 1)
	2.90± 0.153a
	1.42 ± 0.07a

	1.57 ± 0.11a
	0.65 ± 0.01a
	0.65 ± 0.03a

	
	Female(diet1)
	2.90 ± 0.28a
	1.40 ± 0.04a
	1.42  ± 0.09a
	0.84 ± 0.02 a
	0.63 ± 0.01a

	Group 3
	Male (diet 2)
	3.43 ± 0.45b
	2.45 ± 0.05b
	0.47 ± 0.01b
	1.85 ± 0.01b
	1.11 ± 0.01b

	
	Female(diet2)
	2.90 ± 0.28a
	1.70 ± 0.52a
	0.60 ± 0.25b
	1.53 ± 0.02b
	0.77 ± 0.01a

	Group 4
	Male (diet 3)
	4.96± 0.10b
	1.60 ± 0.09a

	0.45 ± 0.04b
	3.78 ± 0.01c

	0.73 ± 0.04a

	
	Female(diet3)
	3.96± 0.13b,c
	1.41 ± 0.06a
	0.50 ± 0.06b
	1.82± 0.01b,c
	0.64 ± 0.03a


The results are presented as Mean ± Standard Error of Mean (SEM). Mean within the same column with different superscript are significantly different (p < 0.05).

Table 5: Lipid peroxidation and Oxidative stress markers of male and female wistar rats fed with diet prepared using goat meat processed with razor, petrol fire or scrap tyre fire
	Groups
	Treatment
	MDA
(µmol/l)
	[GSH
(U/l)
	GPx
(U/l)
	CAT
(U/l
	SOD 
(U/l)

	Group 1
	Male (normal chow)
	4.56 ± 0.1a
	6.29± 0.3a
	55.00 ± 0.1a

	200.24 ± 0.01a
	130.05 ± 0.1a

	
	Female (normal chow)
	4.53 ± 0.1a
	6.30 ± 0.3a
	55.05± 0.1a
	209.20± 0.1a
	132.02 ±0.1 a

	Group 2
	Male (diet 1)
	4.48± 0.12a
	6.29± 0.53a
	55.10 ± 0.16a

	200.35 ± 0.51a
	130.25±0.10a

	
	Female(diet1)
	4.43± 0.15a
	6.35± 0.34a
	58.05± 0.02a
	260.39± 0.64a
	123.32 ±0.10 a

	Group 3
	Male (diet 2)
	6.49± 0.07b
	0.59± 0.39b
	20.05 ± 0.15b
	80.54± 0.38b
	300.57 ± 0.08b

	
	Female(diet2)
	6.07± 0.01b
	1.37± 0.15b
	20.09 ± 0.01b
	80.60 ± 0.63b
	290.52 ± 0.05b

	Group 4
	Male (diet 3)
	6.55± 0.02b
	0.67± 0.22b
	20.07 ± 0.01b

	80.43 ± 0.30b
	413.67 ± 0.01b

	
	Female(diet3)
	6.51± 0.04b
	1.31± 0.14b
	20.10 ± 0.01b
	90.45 ± 0.20b
	300.44± 1.21b


The results are presented as Mean ± Standard Error of Mean (SEM). Mean within the same column with different superscript are significantly different (p < 0.05).
















Table 4 shows that the lipid profile of group 1 and group 2 rats, both male and female were not significantly different (P<0.05). The mean total cholesterol concentration of group 2 male rats, 2.90 ± 0.153 mmol/L was significantly (p < 0.05) lower compared to group 3 and 4 males (3.43 ± 0.45 mmol/ L and 4.97 ± 0.10 mmol/ L respectively). The mean total cholesterol concentration of females in group 2, 2.90 ± 0.28 mmol/L was not significantly different (p< 0.05) compared to group 3 female, but was significantly (p<0.05) lower compared to group 4 females, 3.96 ± 0.13 mmol/L. The mean total cholesterol concentration of the males in group 3, 3.43 ± 0.45 mmol/L was significantly higher (p<0.05) compared to the female counterpart, 2.90 ± 0.28mmol/L, but was not significantly different (P<0.05) compared to the female rats in group 4.
The mean triacylglycerol concentration of group 2 males, 1.42 ± 0.07 mmol/L was significantly lower (P<0.05) compared to group 3 males, 2.45± 0.05 mmol/L, but was not significantly different (P<0.05) compared to group 4 males. Group 2 female had mean triacylglycerol concentration that was not significantly different (P<0.05) compared to group 3 and 4 females. It was only the male rats in group 3 that had mean triacylglycerol concentration that was significantly higher compared with the females.
The mean HDL cholesterol concentration for group 2 male, 1.57± 0.11 mmol/L was significantly higher (P<0.05) compared to group 3 and 4 males (0.47± 0.01 mmol/L and 0.45± 0.04 mmol/L respectively). Comparing group 3 and 4 males, the mean HDL cholesterol concentration was not significantly different (P<0.05). The females in group 2 had mean HDL cholesterol concentration, 1.42± 0.09 mmol/L, that was significantly higher (P<02005) compared to the females in group 3 and 4 (0.60± 0.2 mmol/L and 0.5± 0.06 mmol/L respectively),
Variation in the mean LDL cholesterol concentration between and among the groups followed the same pattern of the mean HDL cholesterol concentration. The mean VLDL cholesterol concentration of the male in group 2, 0.67± 0.03 mmol/L, was significantly (P<0.05) lower compared to group 3 males, 1.11± 0.01 mmol/L, but was not significantly different (P<0.05) compared to group 4 males, 0.73± 0.04 mmol/L. The mean VLDL cholesterol concentration of the females in group 2, 0.63± 0.01 mmol/L, was not significantly different (P<0.05) compared to the females in group 3 and 4, 0.77± 0.01 mmol/L and 0.64± 0.03 mmol/L respectively.
Table 5 shows that the mean malondialdehyde concentration of the male rats in group 2, 4.48± 0.12 µmol/L, was significantly lower (P<0.05) compared to group 3 and 4 males, 6.49± 0.07 µmol/L and 6.51± 0.04 µmol/L respectively. Comparing the males to females in group 3 and in group 4, there were no significant differences (P<0.05) in their mean malondialdehyde concentrations.
The oxidative stress makers namely: Glutathione, Glutathione peroxidase, catalase and superoxide dismutase showed similar variation between and among the groups. Groups 3 and 4 were significantly lower (P<0.05) compared to group 2.

4.0 Discussion 
The results of this study revealed the effect of using petrol fire or scrap tyre fire to process goat carcass for meat on lipid profile and oxidative stress markers of experimental rats. There were distortions in the lipid profile and oxidative stress markers especially in the male groups compared to the females. The lipid profile of the Wistar rats in group 2, consuming goat meat processed using razor had normal levels of total cholesterol, triacylglycerol, HDL cholesterol, LDL cholesterol, and VLDL cholesterol (Table 4).  The lipid profile of the male Wistar rats in group 3, consuming goat meat processed using petrol fire had abnormal high TC, TG, LDL-c and VLDL-c concentrations and abnormal low HDL-c concentration. The females had normal TC, TG and VLDL-c concentrations but abnormal high level of LDL-c and low level of HDL cholesterol concentrations. The LDL cholesterol was abnormally higher for both the male and female but the VLDL cholesterol was abnormal high for the male but normal for the females. These results show that using petrol fire to singe goat carcass for meat may cause metabolic derangements which may results in dyslipidemia. Excessive cholesterol, particularly low- density lipoprotein cholesterol may accumulate in arterial walls leading to plaque formation and reducing blood flow, an increased risk of atherosclerosis. Plaque build-up in coronary artery can restrict oxygen supply to the heart increasing the risk of angina and myocardial infarction (Niranjan and Amit, 2023). Narrowing of the artery may lead to hypertension (Hack- Lyoung, 2023). High TC especially LDL-c fraction coupled with low HDL-c is a risk factor for stroke (Lily et al., 2023). Extreme high TC and TG may lead to pancreatic inflammation and insulin resistance which also increases cardiovascular risk (Lily et al., 2023).

The presentation of normal total cholesterol (TC), triglyceride (TG), and very low-density lipoprotein cholesterol (VLDL-c), but abnormal high low- density lipoprotein cholesterol (LDL-c) and low high- density lipoprotein cholesterol (HDL-c) in the females suggests a progressive dyslipidemia pattern ultimately associated with increased cardiovascular risk. This shows some kind of delay in the alteration of the lipid profile in females suggesting sex influence. This result is in line with earlier findings that sex is a risk factor for cardiovascular diseases, as biological and hormonal differences between men and women influence risk levels, disease presentation and outcome (Jannie and Michelle, 2022). Our results suggest that females are more tolerable to cardiovascular risk from consumption of goat meat obtained through singeing with petrol fire than men. There is high risk of cardiovascular diseases in men at younger ages but in women after menopause (Jannie and Michelle, 2022). Testosterone may contribute to higher LDL-c and lower HDL-c in men (Jun et al.,2023). Estrogen in premenopausal women offers protective effects, reducing LDL and HDL (Jun et al.,2023). Consumption of goat meat obtained through singeing with scrap tyre fire also resulted in dyslipidemia in the experimental rats (Table 4, group 3) in both the males and females. The severity was more in the scrap tyre fire compared to petrol fire group as the total cholesterol and particularly the LDL- c fraction was significantly higher (P<0.05) when group 3 and 4 were compared.

There was significantly higher (P<0.05) level of MDA in the rats that consumed goat meat obtained through singeing with petrol fire or scrap tyre fire. Abnormally high MDA value is a marker of oxidative stress and lipid peroxidation (Gawal et al., 2004). This indicates an increased level of reactive oxygen species (ROS) damaging lipids, proteins and DNA which can contribute to various diseases as elevated MDA levels are found in conditions like cardiovascular diseases, diabetes, neurodegeneration and cancers (Nicola et al., 2004). 

Free radical attack initiates lipid peroxidation leading to the production of MDA. Lipid peroxidation significantly affect lipid profile and may be the cause of dyslipidemia and risk of cardiovascular disease. Lipid peroxidation is known to increase LDL-c concentration, a key cause of oxidized LDL (Rui-Li et al.,2008). It decreases HDL-c by damaging HDL structure and function (Nicola et al., 2004). Dysfunctional HDL loses its ability to remove cholest6erol from tissues (Rui-Li et al.,2008). Lipid peroxidation also alters triacylglycerol metabolism by impairing lipoprotein lipase (LPL), an enzyme that breaks down triacylglycerol (Rui-Li et al.,2008). Lipid peroxidation also increases total cholesterol (TC) and VLDL-c (Rui-Li et al.,2008). The oxidative stress stimulates hepatic lipid production, increasing VLDL synthesis (Rui-Li et al.,2008). VLDL, a precursor of LDL, contributes to higher total cholesterol level (Rui-Li et al.,2008). The activity of the free radical scavengers studied: glutathione, glutathione peroxidase, catalase and superoxide dismutase were significantly lower (P< 0.05) compared to the group 2. Group 3 and 4 animals tended to be overwhelmed by the free radicals produced by the diets in group 3 and 4 and may be the reason for the increase in the MDA in group 3 and 4. 
Proximate analysis of all the diets show that there were isocaloric and isonitrogenous. Therefore, the method of processing was likely the reason behind the observed difference in the experimental results. In conclusion, this study demonstrates that consumption of goat carcass singed with petrol fire or scrap tyre fire increases cardiovascular risk in male and female Wistar rats. This research is recommended for further studies.





5.0 Conclusion and Recommendation 
This study holds clinical finding, suggesting that consumption of goat carcass singed with petrol fire or scrap tyre fire increases cardiovascular risk in male and female Wistar rats. This research is recommended for further studies. 
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