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Abstract 

Crude oil has been implicated in causing many physiological effects when it is ingested directly or 

indirectly. The effects of ingesting varying concentrations of Excravos light crude oil on the 

activity of some liver marker enzymes and lipid peroxidation was studied in rats. The experiment 
was carried out for two weeks. Albino rats (n-24) were grouped into six of four rats per group in 

five different concentrations of the crude oil (0.1%, 0.25%, 0.50%, 0.75% and 1.00%) per body kg, 

which were administered by oral intubation, leaving out the last group as the control. The rats were 
fed on normal diet and water ad libitum. From the results, the malondialdehyde (MDA) level 

increased significantly (p<0.05) as the concentration of the crude oil increased in both days 7 and 

14; indicating increased risks of lipid peroxidation and consequent rise in oxidative stress at high 
concentration of ingested crude oil. The effect of crude oil on liver function was also ascertained as 

indicated by a significant increase in the activities of some liver marker enzymes (AST and ALT) 

at low concentration of crude oil (0.10%) per body weight (Kg). Observed difference in the 
activities of ALP across the groups for days 7 and 14 was not statistically significant (p>0.05). 

These results are indicative of cases of increased lipid peroxidation during long term accumulation 

of ingested crude oil and a consequent emergence of serious hepatotoxic effects amongst other 
haematological effects. 
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INTRODUCTION 

Crude oil is a naturally occurring complex mixture of 

flammable liquid hydrocarbons of various molecular 

weights often found together with natural gas formed 

by organic substances (especially those of plants and 

fossils origin) which were buried under the earth’s 

surface thousands of years ago. This mixture of 

complex hydrocarbons contain various petroleum 

products such as Gasoline, Kerosene, Fuel oil, 

Lubricating oil, Gas Oil, Wax Distillate, Cylinder Stock 

or Bottoms and Asphalt. Moreover, among the 

hydrocarbons described so far, the Polyclyclic 

Aromatic Hydrocarbons (PAHs), present in crude oil, 

are amongst the most dangerous environmental 

contaminants due to their toxic, carcinogenic, and 

mutagenic effects [1]. Crude oil spillage is known to 

have constituted several environmental and 

physiological toxicity effects such as the pollution of 

the aquatic and terrestrial ecosystems; either due to the 

physical nature of the crude oil (chemical 

contamination and smothering) or by its chemical 

components which cause toxicity effects leading to 

tainting, thereby, affecting aquatic lives by the various 

clean-up operations or indirectly through physical 

damage to the habitats in which plants and animals live 

[2]. Consequently, terrestrial lives are hampered by the 

pollution of the aquatic habitat as many animals 

(including humans) and plants are at the risk of getting 

in contact with the polluted water and contaminated 

soil. Effect of consuming fish (Clarias gariepinus) 

cultivated in water contaminated with equal 

concentrations (10µg/ml) of phthalate, benzene and 

cyclohexane respectively on the liver of rats has been 

investigated. Standard enzyme assays conducted for 

selected liver enzymes followed by histological 
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examination of liver section shows that Serum albumin 

and globulin concentrations are found to be 

significantly lower in rats fed with contaminated C. 

gariepinus than control [3]. Growing evidence also 

revealed that animals placed on water contaminated 

with leachate from waste gain considerable body 

weight [4. 5, 6, 7, and 8]. Moreover, various 

environmental pollutants, particularly those associated 

with crude oil cause many biochemical and toxic 

effects in marine and terrestrial animals [9]. The liver is 

the principal organ of metabolism and has a role to play 

in many body processes most especially detoxification 

of chemical compounds [6, 10]. The effects of crude oil 

pollution are varied and may lead to various levels of 

liver damage. Increased ALT/AST ratio may be 

indicative of the extent of liver cell damage. Loss of 

AST and ALT activity in tissues may be interpreted as 

a compromise of the tissues integrity [11]. Crude oil 

consumption has also been found to inhibit protein 

metabolism in the liver [11]. Ovuru et al., [12] 

observed that ingestion of crude oil or crude oil 

contaminated fish leads to a decrease in liver – body 

weight ratio in rat. Other research studies have shown a 

variety of adverse effects on the hepatocytes of rats and 

catfish following exposure to environmentally toxic 

compounds [6, 10]. However, little or no attention has 

been given to effect of components of crude oil on 

public health. This work aims at divulging the belief 

(which lacks basic scientific backing) that crude oil 

ingestion and bath confers some therapeutic effects 

such as anti-poison, anti-convulsion or anti-fever 

effects on individuals; thus, ascertaining the 

toxicological effects associated with crude oil ingestion 

and re-establishing the above claims on proper findings 

within the limits of scientific experimental evidences. 

MATERIALS AND METHODS 

Experimental Protocol/Design 

A total of twenty (24) Wistar rats were divided into six 

(6) groups of four (4) rats. The animals were grouped 

as: 

Group 1: Rats administered 0.1% Escravos light crude 

oil 

Group 2: Rats administered 0.25% Escravos light crude 

oil 

Group 3: Rats administered 0.50% Escravos light crude 

oil 

Group 4: Rats administered 0.75% Escravos light crude 

oil 

Group 5: Rats administered 1.00% Escravos light crude 

oil 

Reference/Normal Control: Rats fed normal diet and 

water ad libitum. 

 

Collection of test sample 

The test sample for the study was Warri Excravos light 

crude oil, obtained from the Department of Petroleum 

Resources (DPR), Nigeria National Petroleum 

Cooperation (NNPC), Port Harcourt in Rivers state of 

Nigeria and reported to have been extracted from 

Warri, in Delta state; also in Nigeria. 

 

Determination of relative density of the crude oil 

The relative density bottle was first weighed empty, 

and then 10ml of the crude oil sample was added into 

the bottle and weighed. The weight of oil was obtained 

by taking the difference between the weight of the 

empty bottle and the weight of the bottle containing 

10ml of the crude oil. The weight of 10ml of water was 

also obtained using similar procedure. 

The relative density was determined as follows:  

Relative density =  

The density of the Excravos light crude oil was 

determined to be 0.988. 

 

Mode of administration and collection of the samples 

The crude oil was administered to the rats in the 

specified concentrations by oral intubation while the 

blood needed was collected by ocular bleeding. 

 

Lipid Peroxidation (Malondialdehyde) Assay 

Lipid peroxidation was determined 

spectrophotometrically by measuring the level of the 

lipid peroxidation product, malondialdehyde (MDA) as 

described by Wallin et al. [13]. 

 

Assay of Alkaline Phosphatase Activity  

This was done using the QCA Commercial Enzyme Kit 

which is based on the phenolphthalein monophosphate 

method of Klein et al.[14]; Babson [15].  

 

Assay of Alanine aminotransferase (ALT) and 

Aspartate aminotransferase (AST)Activities  

A Randox Commercial Enzyme Kit based on the 

methods of Reitman and Frankel [16] and Schmidt and 

Schmidt [17] was used to test the activities of ALT and 
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AST. 

 

Statistical Analysis 

Data were reported as means ± SEM, where 

appropriate. Two-way analysis of variance (ANOVA) 

was used to analyse the experimental data. Students’ t-

test was used to analyse the differences between the 

two durations (Days 7 and 14) of the experiment. 

Differences were considered significant when p ≤ 0.05.  

RESULTS  

Effect of Excravos light crude oil on 

Malondialdehyde (MDA) level 

Figure 1 shows a significant decrease(p<0.05) in the 

percentage of MDA in groups 2,3 and 5 when 

compared to the control in day 7 and the difference 

between groups 1 and 4 is not statistically significant 

(p>0.05) when compared to the control at day 7. Also 

there is a significant increase (p<0.05) in group 1,2,3,4 

when compared to the reference control in day 14 and 

the observed difference in group 5 when compared to 

the control in day 14 is not significant (p>0.05).  

 

Effect of Excravos light crude oil on the alanine 

aminotransferase (ALT) activity in rats. 

Figure 3 depicts a significant increase (p< 0.05) in 

alanine amonotransferase (ALT) or Serum Glutamate-

Pyruvate transaminase (SGPT) activity in group 1 for 

both days 7 and 14 when compared to the control and a 

subsequent decrease (p>0.05) in groups 2 and 3 at day 

7 while the observed difference in ALT activity 

between days 7 and 14 in groupd 4 and 5 are not 

statistically significant when compared to the control. 

Also, the difference in ALT activity across the groups 

were not significant (p>0.05). 

 

Effects of Excravos light crude oil on the alkaline 

phosphatase (ALP) activity in rats. 

Figure 2 shows a relative decrease (p> 0.05) in the 

serum alkaline phosphatase (ALP) activity in groups 2 

and 3 at day 7 and not in day 14; while the observed 

difference in the activity of alkaline phosphatase (ALP) 

in groups 1, 4 and 5 were not statistically significant at 

day 7. Also, at day 14, there was no significant 

difference in ALP activity across the groups. 
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Figure 1. Effect of Excravos light crude oil on Malondialdehyde 
(MDA) level 
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Figure 2. Effects of Excravos light crude oil on the alkaline 
phosphatase (ALP) activity in rats. 

 

Effect of Excravos light crude oil on the aspartate 

transaminase (AST) activity in rats. 

Figure 4 shows a significant increase (p<0.05) in 

aspartate transaminase (AST) activity in group 1 and a 

decrease in groups 2 and 3 while the observed 

difference between groups 4 and 5 was not significant 

for both day 7 and 14 when compared to the control. 

Day 14 also shows a relative increase (p>0.05) in 

groups 1, 2 and 3 when compared to the reference 

control. 
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Figure 3. Effect of Excravos light crude oil on the alanine 
aminotransferase (ALT) activity in rats. 
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Figure 4. Effect of Excravos light crude oil on the aspartate 
transaminase (AST) activity in rats. 

 

DISCUSSION  

Crude oil is believed to elicit some therapeutic effects 

and functions in the treatment of various skin 

diseases, rheumatism, arthritis, fever and even 

constitutes an antidote in detoxifying (attenuating) 

ingested poisons [18]. Also, majority of the people in 

the Warri and Bonny communities ingest crude oil 

either directly as curative agents for anti-poisoning 

(snake venom antidotes), anti-convulsion, treatment 

of skin infection e.g. scabies or indirectly by eating 

marine animals found in surrounding coastal waters as 

source of protein [18]. However, the adverse effects 

of crude oil spillage on the environment, health and 

ecological biodiversity is overwhelming. In the 

present study, hepatotoxicity model in wistar rats was 

successfully produced by administering varying 

concentrations of Excravos light crude oil (0.1%, 

0.25%, 0.50%, 0.75% and 1.00%). Evidences are 

presented in this study to further buttress the fact that 

the ingestion of crude oil, whether directly or 

indirectly, poses great health risks. The alanine 

aminotranferase (ALT) activity was found to increase 

significantly (p<0.05) in group 1 (0.01%) for both 

days 7 and 14. There was also a significant increase 

(p<0.05) in aspartate transaminase (AST) activity in 

group 1 as was the case with ALT. This marked rise 

above the normal upper limits in the measured 

transaminases in group 1 on both day 7 and 14 of the 

experiment was as a result of crude oil administration 

and thus, a biochemical indication of liver injury [19]. 

Also from this experimental investigation, it was 

found that there was a relative decrease (p>0.05) in 

the alkaline phosphatase (ALP) activity in groups 2 

and 3. However, the decrease in ALP activity was not 

statistically different. Therefore, other environmental, 

genetic or nutritional factors may be responsible for 

the changes in the concentration of the enzyme 

marker. A progressive significant decrease (p<0.05) in 

the MDA levels across groups 2, 3 and 5; is indicative 

of increased possibilities of lipid peroxidation and a 

consequent increase in oxidative stress. Crude oil 

ingestion has also been reported to result in higher 

rate of inhibition of biliary secretion and an increase 

in liver cell lipid peroxidation. Also, oxidative stress 

is one of the mechanisms for crude oil induced hepatic 

injury. Metabolism of chemicals takes place in the 

liver, which accounts for the organ’s susceptibility to 

metabolism-dependent, substance induced 

hepatotoxicity. A previous study on the 

bioaccumulation index of Bonny light crude oil in cat 

fish [20] had revealed that incessant consumption of 

sea foods exposed to crude oil pollution could lead to 

disease conditions caused by the carcinogenic, 

mutagenic or even teratogenic properties of crude oil 

and its derivatives. The fact that 0.1% crude oil 

contamination caused remarkable increase in the 

levels of the liver marker enzymes as suggested in the 

report of Ubani and Joshua [21] who observed a dose 

dependent effect of kerosene mixed with feed in rats 

and the same 0.1% contaminants of crude oil showed 

no significant difference (p>0.05) when compared 

with the control, suggests that the route of 

administration also play an important role in the levels 

of toxicity of crude oil to rats. Hence, in this study, 

0.1% crude oil administered by oral intubation, gives 
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no significant toxicological effect. The crude oil 

ingested or its free radicals generated, undergo or 

promote a variety of chemical reactions, such as 

depletion of reduced glutathiones or inducing lipid 

peroxidation. Increased levels of lipid peroxidation is 

indicative of severe liver, kidney and heart damage 

such as acute myocardial infarction, artherosclerotic 

plaque stability [22]. Haematological studies of the 

effects of crude oil on African cat fish (Clarias 

gariepinus) and rats [3] had revealed significant 

decrease (p<0.05) in both RBC and PCV counts and a 

consequent increase in methaemoglobin formed. 

CONCLUSION 

From the aforementioned toxicological effects of crude 

oil on various physiological parameters of fishes, aves 

and mammals, it should be noted that ingestion of 

crude oil elicit more adverse health hazards than the 

assumed therapeutic benefits within the limits of 

available experimental evidences outlined herein. 

Therefore, there is need to employ working health and 

environmentally friendly techniques to adequately 

reduce the escalating global pollution of the 

environment and ecological biodiversity.  

 

REFERENCES 

1. Adeyemi O, Ololade IA, Adebayo EA. 

Toxicological Evaluation of the Effect of Water 

Contaminated with Lead, Phenol and Benzene on 

Liver, Kidney and Colon of Albino Rats. J. Food. 

Chem. Toxicol. 2009, 47:885-887. 

2. Bradshaw AD. What the Ecologist Has to Offer, in 

Terrestrial and Aquatic Ecosystems Perturbation and 

Recovery (ed.O. Ravera) Ellia Horwood, Chichester, 

1991. PP. 27-40. 

3. Sunmonu TO, Oloyede OB. Biochemical assessment 

of the effects of crude oil contaminated catfish 

(Clarias gariepinus) on the hepatocytes and 

performance of rat. Afr. J. Biochem. Res 2007. 1(5): 

083-089. 

4. Bakare AA, Mosuro AA, Osibanjo O. Effect of 

simulated leachate on chromosomes and mitosis on 

roots of Allium cepa. J. Environ. Biol. 1999. 21(3): 

263-271. 

5. Oloyede OB, Adeyemi O, Sunmonu TO, Bakare AA 

The Effect of Polluted Oba Water on Selected Rat 

Liver Enzymes. NISEB Journals 2003; (3) 91-97. 

6. Oloyede OB, Sunmonu TO, Adeyemi O, Bakare AA. 

A Biochemical Assessment of the Effects of Polluted 

Water from Asa River in rat Kidney. Nigerian 

Journal of Biochemistry and Molecular Biology. 

2003b. 18 (1) 25-32. 

7. Oladiji AT, Adeyemi O, Abiola OO. Toxicological 

Evaluation of the Surface Water of Amilegbe River 

Using Rats. Biokemistri, 2004. 16(2):94-101. 

8. Adeyemi O, Oloyede OB, Oladiji AT. 

Physicochemical and Microbial Characteristics of 

Leachate-contaminated Groundwater. Asian. Journal 

Biochemistry. 2007a. 2(5): 343-348. 

9. Ngodigha EM, Olayimika FO, Oruwari BM, 

Ekweozor IKE, Wekhe SN. Toxic effects of crude oil 

on organs and blood cells of West Africa Dwarf 

Goat. Nig. Vet. J. 1999. 20 (1) 82 - 91. 

10. Sunmonu TO, Oloyede OB. Changes in liver enzyme 

activities in African catfish (Clarias gariepinus) 

exposed to crude oil. Asian Fishing Science, 2006. 

5(19): 104-109. 

11. Adeyemi O, Oloyede OB, Oladiji AT. Effect of 

Leachate- Contaminated Groundwater on the Growth 

and Blood of Albino Rats. Int. J. Hematol. 2007b. 

3(2): 1-6. 

12. Ovuru SS, Ekweozor IKE. Haematological changes 

associated with crude oil ingestion in experimental 

rabbits. African Journal of Biotechnology 2004; 3 

(6), pp. 346-348. 

13. Wallin R, Stanton C, Hutson SM. Intracellular 

maturation of the gamma-carboxy glutamic acid 

(Gla) region in prothrombin coincides with the 

release of propeptide. Biochemistry journal,  1993. 

291, 723-727. 

14. Klein B, Read PA, Babson AL. Rapid Method for the 

Quantitative Determination of Serum Alkaline 

Phosphatase. Clinical Chemistry 1960. 6: 269-275. 

15. Babson LA. Phenolphthalein monophosphate method 

for the ‘in vitro’ determination of alkaline 

phosphatase in serum Clinical chemistry, 1965. 11: 

789. 

16. Reitman S, Frankel S, Amer J. Aspartate 

Aminotransferase manual. Journal of Clinical 

Pathology 1957. 28: 56. 

17. Schmidt E, Schmidt FW. Glutamic-Pyruvic 

Transaminase manual. Enzyme Biology Clinical. 

1963. 3: 1. 

18. Dede EB, Igboh NM, Ayalogu OA. Chronic study of 

crude petroleum bonny light, kerosene, and gasoline 

using hematological parameters. J Applied Sci and 

Environ Mgt. 2002. 6(1): 60-66. 

19. Mohamed Saleem TS, Ramkanth S, Alagusundaram 

S, Gnanaprakash K, Angalaparameswari S, 

Thiruvengadarajan VS, Gauthaman K. Protective 

effect of methanolic extract of Annona squamosa 

Linn. in isoniazid-rifampicin induced hepatotoxicity 

in rats. Pak J Pharm Sci 2011. 24:129-134. 

20. Ubani CS, Onwurah INE, Alumanah E. 

Octanol/Water Partition Coefficient And 

Bioaccumulation Index Of Bonny Light Crude Oil In 



Journal of Environmental and Occupational Science. 2012; 1(3):161-166 

166  http://www.jenvos.com 

Cat Fish Clarias Agboyiensis In Laboratory-Dosed 

Sediments. Animal Research International 2006. 

3(1): 422 – 425. 

21. Ubani CS, Joshua PE. Biochemical assessment of 

kerosene contaminated Diet on the Liver Enzyme 

Markers of Albino Rats. Asian Journal Research 

Chem. 2010. 3(3): 795 – 800. 

22. Sudakov KV. Stress postulate: analysis from the 

position of general theory of functional systems. 

Pathophysiol. Exp. Ther. 1992. 4: 86- 93. 

 

This is an open access article licensed under the terms of the Creative Commons Attribution Non-Commercial License which permits 

unrestricted, non-commercial use, distribution and reproduction in any medium, provided the work is properly cited. 


