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The medicinal importance of oil palm leaf is attracting attention. The present study explored the
role of various solvent extracts of the oil palm leaf in conferring protection in rats consuming
crude oil adulterated food. The study comprised the use of forty (40) albino rats assigned
randomly to eight (8) groups with five in each group. Rats in the control group (Group 1) served
as control and were neither exposed to crude oil contaminated diet nor pre-treated with oil palm
leaf extracts. Rats in group 2 were initially maintained on a normal diet. Rats in group 3-7 were
pre-treated with 250 mg/kg bodyweight of various solvent extracts (aqueous, methanol, ethanol,
acetone, and petroleum ether), while rats in group 8 were pre-treated with 250 mg/kg
bodyweight of a blended mixture of (aqueous, methanol, ethanol, acetone, and petroleum ether)
extracts of palm leaves. Each treatment was for four weeks. Thereafter, the rats in groups 2-8
were exposed to crude oil contaminated diets (4 mL per 100 g of feed) for another four weeks.
The body weight of the rats and biochemical indices: hematological, liver function indices and
oxidative stress indicators were determined using standard biochemical protocols. The results
showed crude oil-mediated derangement of hematological parameters, liver function indices in
addition to increased tissue malondialdehyde and depletion of tissue antioxidants. Pretreatment
with oil palm leave extracts, however, reduced the trend in these metabolic derangements. Thus,
pretreatment of animals with oil palm leaf extract confers protection against crude oil poisoning.
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Introduction
The occurrence of petroleum and its’ product contamination
is not limited to exploration activities but includes poor product
handling and spillage.1-5 These contaminations when not properly
handled is often left to enter the food chain and have been proven to
have different heights of noxiousness on both man and animals as
several metabolic disease conditions have been linked to these
contaminants as well.6-8 This trend makes food chain petroleum
contamination a high-risk burden in areas where ever crude oil
exploration occurs as the breakdown of petroleum hydrocarbons have
led to the release of free radical generating compounds and activated
oxygen, nitrogen, hydrogen, and carbon metabolites into the cells
leading to different types of autoimmune disease conditions often
manifested as growth impairment, oxidative stress, diabetes,
neurodegeneration, and cancer.9-14
In a bid to come to the rescue of man, researchers’ all over the world
have increasingly advocated the use of natural products as alternatives
to synthetic adjuvants against toxic compounds as these synthetics
aside being expensive may have some element of contribution to
counter drug reactions occurring in biological systems.15-17 Some of
the most recent adjuvants used include Vernonia amygdalina extracts,
18-20
Monodora myristica extracts, 21-23 Moringa oleifera extracts,24,25
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Honey7 and Oil palm leaf powder.26, 27 The oil palm leaf - a major
agricultural waste have been identified to generate large tones of
biomass and constitutes a high level of an environmental nuisance
when left after the oil palm fruit has been harvested.28,29 In a bid to
contribute to the continual craving for re-use of agricultural waste into
useful products; the present study explored the role of various solvent
extracts of the oil palm leaf in conferring protection in rats consuming
crude oil contaminated diets.

Materials and Methods
Materials
The crude oil (Escravos blend) was obtained from Warri Refining and
Petrochemical Company. Harvest of Elaeis guineensis leaves was
done at Ovwor Mixed Secondary School Oil palm Plantation in
Ughelli, Delta State, Nigeria. This was immediately rinsed with water
to remove all traces of sand particles and unwanted debris. The leaf
was identified at Forestry Research Institute of Nigeria, Ibadan with a
voucher number of F101173. Chemicals of high-quality analytical
grade were employed for analysis.
Experimental animals
Forty (40) mature albino Wistar male rats were purchased from the
animal house of the Department of Anatomy, Delta State University,
Abraka, Nigeria. The experimental rats were kept in wooden cages
and their weights were recorded. Acclimatization was allowed for two
weeks and the rats were fed on grower’s mash (Rainbow Feed
Limited, Sapele, Nigeria). Approval to embark on this study involving
Wistar rats was granted by the ethical committee of Faculty of
Science, Delta State University, Abraka with registration number
REC/FOS/19/01.
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Extraction of oil palm leaves
Plant extraction was carried out using five solvents namely; water,
ethanol, methanol, acetone, and petroleum ether. These solvents were
chosen to establish the one that will contain more active ingredient
against crude oil-contaminated food toxicity. Before extraction, the
collected palm leaves were dried to constant weight and ground into
smooth particles with the aid of an electric waring blender (Model:
38BL54, Waring Laboratory Science, USA). The leaves (100 g each)
were then weighed into 400 mL of the different solvents and allowed
to dissolve for 48 h in an air-tight conical flask. The aqueous extract
was soaked in water of 40oC as previously described by George et al.30
while the ethanol, methanol, acetone, and petroleum ether extracts
were carried out in a 95% v/v solvent as previously described by
Okpoghono et al.21 and Achuba.18 At the end of the 48 h period, the
various samples were filtered using a clean muslin cloth and the
filtrate transferred to a rotary evaporator (Model R1180, Superfit
continental (P) Ltd, Mumbai, India) at 45oC for concentration. The
concentrated filtrates were further concentrated to dryness using a
water bath and stored in a refrigerator until needed.
Preparation of extracts for pretreatment
From the crude extracts (dry samples) 2.5 g of each (water, ethanol,
methanol, acetone, and petroleum ether extract) was dissolved in 25
mL of aqueous tween 80 (1% in 99 mL of distilled H2O (v/v) which
brings the concentration of each extract to 0.1 g/mL. The blended
mixture was prepared by the addition of 0.5 g of each extract to give
2.5 g which was dissolved in 25 mL of aqueous tween 80.
Experimental distribution and design
The forty (40) albino rats were assigned randomly to eight (8) groups
with five rats in each group after the acclimatization period. Rats in
the control group (Group I) served as control and were neither
exposed to crude oil contaminated diet nor pre-treated with oil palm
leaf extracts. Rats in group II were initially maintained on a normal
diet. Rats in group 3-7 were pre-treated with 250 mg/kg bodyweight of
various solvent extracts (aqueous, methanol, ethanol, acetone, and
petroleum ether) of oil palm leaf for four weeks while rats in group 8
were pre-treated with 250 mg/kg bodyweight of a blended mixture of
(aqueous, methanol, ethanol, acetone, and petroleum ether) extracts of
palm leaves for four weeks. This dose was chosen as a representative
of equal amount of each extract administered. The extracts were
administered through oral gavage for four weeks. Exposure to crude
oil contaminated food (4 mL per 100 g of feed) was carried out as
previously described by Achuba et al. (2018b) to rats in groups 2-8 for
four weeks after oil palm leaf extract pre-treatment period.
Animal sacrifice, sample collection and preparation
The rats were allowed to fast overnight on the last day of the
experiment. They were sacrificed by cervical decapitation and 5 mL
sterile syringes with a needle were used for the collection of blood
from the vena cava into properly labeled plain sample bottles and
EDTA bottles for biochemical and hematological tests, respectively.
The collected blood samples were spurn using a centrifuge (TGL16E,
Changsha Yingtai Instrument Company Ltd, China ) at 3500 g for 15
min as previously done by Achuba18 and the serum collected for
various biochemical assays. Liver wet tissue measuring 0.5 g was
homogenized in 9.0 mL of normal saline using pre-chilled mortar and
pestle and the supernatant obtained was stored in the refrigerator and
used for biochemical analysis following standard procedures within 48
h.
Hematological and biochemical analysis
All reagents and chemicals used for assay were of analytical grade
while laboratory analysis was carried out by standard laboratory
methods outlined below:
Determination of Packed cell volume (PCV); White blood cell count
(WBC) and Red Blood Cell counts (RBC) were by the methods of
Thrall and Weiser 32 while Hemoglobin (Hb) determination was by the
protocol documented by Tietz.33 The assay for alanine amino
transferase (ALT) and aspartate amino transferase (AST) used
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available commercial diagnostic kit (Randox diagnostic kit) according
to the manufacturers’ instruction and this method was based on the
method of Reitman and Frankel34 while alkaline phosphatase (ALP)
activities were carried out based on the method described by Kaplan
and Righetti35 on the principle of Alkaline phosphatase being able to
catalytically break down p-nitrophenyl phosphate at pH 10.4, releasing
p-nitrophenol and phosphate. Total protein (TP) was determined
employing the method of Droumas36 and Tietz33 for albumin (ALB)
levels in serum and liver of rats. Level of lipid peroxidation (MDA)
was determined according to the method of Gutteridge, and Wilkins37
while the method of Ellman38 was used for the assay of reduced
glutathione. The methods of Misra and Fridovich39 were used for
superoxide dismutase (SOD), Kaplan et al.40 for Catalase.
Statistical analysis
Analysis of data was carried out with the aid of the Statistical Package
for Social Sciences (SPSS). Data were presented as Mean ± SD while
group comparison were done using the bonferonni Posthoc test at a
significant level of p < 0.05.

Results and Discussion
The consumption of crude oil contaminated food caused significant (p
< 0.05) reductions in the average body weight of rats at the end of the
experimental periods. However, these reductions in weight of rats
were not significantly reduced in rats pretreated with oil palm leaf
extracts (Table 1).
The observed petroleum-induced changes in body weight of
experimental rats follow similar patterns previously reported by Ogara
et al.41 and Sumonu and Oloyede in rats6, 42 and Ugwu et al. in
Clarias species.43 Crude oil-induced metabolic derangement in the
environment and biological samples have been well elucidated by
various studies10,21,20,25, 41 all of which have established that foodborne
petroleum cross-contamination has serious negative effects on the
wellbeing and safety of all forms of life. This is buttressed by the
closeness in weight of rats pretreated with the blended mixture and the
rats in the control group. The efficacy of the blended mixture had been
established GC-MS analysis as well as genotoxicity studies.44,45
Findings in the present study is a further contribution to the continual
search for possible protection and solution to the dangers encountered
by those in oil-spill prone areas who are at all times stands a risk of
being exposed to petroleum-contaminated food substances. Also, this
study reported a drop in hematological indices PCV, HB, and RBC in
rats while there was an observed increase in WBC parameters due to
COAF consumption. The observed increase in WBC could be said to
have occurred as a result of immune responses against the toxicity
potentials of crude oil adulterated food (Table 2).
The white blood cell has been previously reported to be a central point
of an immune boost since they contain significant amounts of
leucocytes that often act as macrophages for external substances
attacking the cell.46-48 Petroleum-induced changes in hematological
indices have also been reported by some authors19, 25 which were
linked to reduced hematopoiesis and increased hemolysis and
destruction of the erythrocyte membrane. Moreover, pretreatment of
rats with various extracts of oil palm leaf confers some protections
against crude oil toxicity. This assertion is in agreement with earlier
study by this same authors.45 Also, the potency of the blended mixture
relative to other extracts had been explained above. Also observed in
this study is the petroleum-induced increase in liver function
parameters in the liver and the serum of the experimental rats (Tables
3 and 4).
These results revealed upsurge trends in ALT, AST, and ALP
activities and a concomitant reduction in protein profiles (total protein
and albumin) which are consistent with petroleum contaminated dietinduced toxicity that is reported previously.21,24,27 As earlier reported,
the rise in the activities of serum aminotransferases and the alkaline
phosphatase is first-line indicators of probable liver damage while
their rise in the liver is often occasioned in the presence of substances
that may be injurious to the hepatic cells.49 The alkaline phosphatase
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on the other hand is a significant contributor to the detoxification
process and synthesis of several energetic macromolecules needed for
metabolic balance.50 Thus when altered their leakage into the serum
may be indicative of an increase in membrane permeability.51,52
Protein profile is a significant marker of food conversion efficiency as
its drop often gives an insight into possible weight loss and liver
malfunction. Bearing in mind that the liver is the primary center of
metabolism, the inability of the tissues to absorb enough protein from
consumed food may explain the observed trend in weight loss due to
COAF consumption. The observed reduction in the increasing trend
of these enzyme activities in the serum and liver may not be farfetched from the high-level mobilization of several antioxidant
potentials in an oil palm leaf and may also account for the prevention
of the drop in total protein and albumin in the serum and liver. All of
the above are similar to the protection conferred on rats by
incorporation of powdered oil palm leaf in petroleum-contaminated
diets in rats by Achuba.26; 27
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In another development, crude oil diet contamination is often
occasioned with the generation of oxidative radicals which is often
culminated in the depletion of several enzymatic and non-enzymatic
antioxidants and increased lipid peroxidation6,14,18,19,25-27 and is said to
be no different from the one reported in this study (Table 5).
However, the use of plant materials by various studies have also been
reported to contribute significantly to averting the free radical
generating potentials of crude oil-induced oxidative damage to
animals. It is also important to note that although the pretreatment
with the various solvent extracts of oil palm leaf had varying levels of
potencies for antioxidant enzyme depletion and increased
malondialdehyde generation, the blended mixture of all solvent
extracts had a better ability to confer this protection which was
followed by the petroleum ether extract. The possible reason for the
above trend may be linked to the extraction efficiency of the various
solvent extracts used in the study thus a blended combination of the
various extracts may have improved the quantity and quality of active
components capable of sequestering crude oil mediated free radical
generation.45

Table 1: Average Body Weight of Rats Pre-treated with Oil Palm Leaf Extracts before COAF consumption
Groups

Week 1

Week 4

Week 8

1

180.00 ± 44.24a

190.43 ± 41.24a

219.28 ± 23.98a

2

170.30 ± 14.12b

149.65 ± 23.22b

150.53 ± 32.99b

3

170.52 ± 42.12

b

c

187.76 ± 21.66c

4

175.60 ± 12.43a

170.00 ± 23.12a

181.70 ± 43.89c

5

156.00 ± 18.13c

177.50 ± 44.12a

187.55 ± 34.98d

6

180.00 ± 54.11

a

d

212.63 ± 26.93c

7

158.00 ± 19.14c

177.80 ± 52.12a

187.87 ± 42.54c

8

179.15 ± 41.43a

205.10 ± 32.75d

208.69 ± 13.54d

175.70 ± 33.32

200.10 ± 12.43

Values are represented in mean ± SD. n=5. Mean values with a different superscript alphabet in the same column differ significantly at p < 0.05.
Key: Group 1: Control, Group 2: COAF only. Group 3: 250 mg/kg water extract of E. guineensis leaves + COAF, Group 4: 250 mg/kg methanol
extract of E. guineensis + COAF, Group 5: 250 mg/kg ethanol extract of E. guineensis leaves + COAF, Group 6: 250 mg/kg acetone extract of E.
guineensis leaves +COAF, Group 7: 250 mg/kg petroleum ether extract of E. guineensis leaves + COAF, Group 8: 250 mg/kg blended mixture of E.
guineensis leaves extracts + COAF.

Table 2: Effect of Oil Palm Leaf Extracts on Selected Hematological Indices of Rats consuming COAF
Groups
1

PCV (%)
48.00 ± 4.74a

Hb (mg/dL)
42.14 ± 7.18a

WBC (x10 9/L)
7.82 ± 5.71a

RBC (x1012/L)
36.33 ± 4.57a

2

23.00 ± 5.09b

11.31 ± 3.67 b

25.24 ±12.45b

10.45 ± 3.46b

3

32.60 ± 8.08c

26.24 ± 5.68 c

18.50 ± 6.16 c

18.30 ± 4.03c

4

38.00 ± 3.53 c

36.45 ± 5.76 d

12.52 ± 3.67 ac

24.28 ± 3.09d

5

36.00 ± 4.74

c

d

6

39.00 ± 3.16 c

33.53 ± 2.65 c

13.42 ± 4.58 c

22.14 ± 5.18cd

7

41.00 ± 3.60ac

35.44 ± 3.27 cd

11.51 ± 5.56 c

27.40 ± 5.57d

8

ac

44.10 ± 4.72

38.42 ± 3.97

ad

41.10 ± 5.18

15.39 ± 5.16

8.61 ± 5.43

c

ac

20.26 ± 7.89c

34.32 ± 4.55a

Values are represented in mean ± SD. n=5. Mean values with a different superscript alphabet in the same column differ significantly at p < 0.05.
Key: Group 1: Control, Group 2: COAF only. Group 3: 250 mg/kg water extract of E. guineensis leaves + COAF, Group 4: 250 mg/kg methanol extract
of E. guineensis + COAF, Group 5: 250 mg/kg ethanol extract of E. guineensis leaves + COAF, Group 6: 250 mg/kg acetone extract of E. guineensis
leaves +COAF, Group 7: 250 mg/kg petroleum ether extract of E. guineensis leaves + COAF, Group 8: 250 mg/kg blended mixture of E. guineensis
leaves extracts + COAF.
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Table 3: Effect of Oil Palm Leaf Extracts on Serum Selected Liver Functions Parameters of Rats Consuming COAF
Groups

ALT
(Units/mL)
50.10 ± 6.18 a

1

AST
(Units/mL)
30.10 ± 8.44a
b

2

121.30 ± 16.53

3

100.10 ± 7.55

c

4

65.10 ± 4.95d

68.10 ± 4.97d

5

80.30 ± 6.12

e

e

6

68.30 ± 9.66d

77.20 ± 4.82f

7

61.10 ± 6.38d

8

a

51.20 ± 5.15

110.10 ± 7.82

ALP
(Units/mL)
180.43 ± 5.70a
b

328.22 ± 71.25

ALB

56.38 ± 4.76a
b

18.38 ± 5.4

7.80 ± 5.49 b
17.36 ± 1.66 c

44.32 ± 3.02d

28.96 ± 3.00a

c

19.28 ± 4.35 c

261.47 ± 9.77f

39.42 ± 3.22 d

24.34 ± 2.43 d

58.30 ± 6.15d

200.15 ± 7.79g

39.36 ± 19.81ad

31.43 ± 8.00a

a

a

84.10 ± 5.20

298.47 ± 2.76

c

38.26 ± 3.54a

b
c

80.10 ± 7.79

c

TP

34.46 ± 2.93

228.41 ± 6.03 d
283.59 ± 9.70

49.20 ± 6.44

e

36.22 ± 4.78

ae

183.46 ± 8.92

39.05 ± 3.62 a

52.07 ± 2.75

Values are represented in mean ± SD. n=5. Mean values with a different superscript alphabet in the same column differ significantly at p < 0.05.
Key: Group 1: Control, Group 2: COAF only. Group 3: 250 mg/kg water extract of E. guineensis leaves + COAF, Group 4: 250 mg/kg methanol extract
of E. guineensis + COAF, Group 5: 250 mg/kg ethanol extract of E. guineensis leaves + COAF, Group 6: 250 mg/kg acetone extract of E. guineensis
leaves +COAF, Group 7: 250 mg/kg petroleum ether extract of E. guineensis leaves + COAF, Group 8: 250 mg/kg blended mixture of E. guineensis
leaves extracts + COAF.

Table 4: Effect of Oil Palm Leaf Extracts on Selected Tissue Liver Functions Parameters of Rats Consuming COAF
Groups
1

ALT
(Units/mL)
60.10 ± 6.89a

AST
(Units/mL)
35.10±5.85a

2

140.20 ± 3.58b
c

ALP
(Units/mL)
190.21 ± 10.98a

TP

ALB

58.36 ± 3.99a

40.38 ± 3.83a

111.00±8.49b

370.14 ± 36.08b

23.61 ± 4.94b

15.52 ± 7.06b

c

c

c

22.69 ± 1.44c

227.36 ± 15.06d

49.36 ± 3.39d

31.40 ± 2.20d

260.30 ± 12.79e

37.30 ± 2.47e

22.85 ± 2.87c

f

d

26.38 ± 3.75e

3

111.30 ± 12.60

90.10 ± 18.9

4

78.10 ± 12.70d

54.20 ± 5.46d

5

100.20 ± 7.71c

76.70 ± 8.95e

6

90.30 ± 11.39

d

7
8

300.54 ± 19.16

31.40 ± 2.23

d

240.30 ± 15.50

71.11 ± 7.56e

44.20 ± 11.15a

217.20 ± 8.38g

54.29 ± 2.57a

35.49 ± 3.15ad

62.47 ± 8.20a

34.20 ± 6.19a

198.10 ± 19.21a

56.66 ± 4.73d

39.24 ± 3.36a

60.10 ± 14.69

42.28 ± 3.82

Values are represented in mean ± SD. n=5. Mean values with a different superscript alphabet in the same column differ significantly at p < 0.05.
Key: Group 1: Control, Group 2: COAF only. Group 3: 250 mg/kg water extract of E. guineensis leaves + COAF, Group 4: 250 mg/kg methanol extract
of E. guineensis + COAF, Group 5: 250 mg/kg ethanol extract of E. guineensis leaves + COAF, Group 6: 250 mg/kg acetone extract of E. guineensis
leaves +COAF, Group 7: 250 mg/kg petroleum ether extract of E. guineensis leaves + COAF, Group 8: 250 mg/kg blended mixture of E. guineensis
leaves extracts + COAF.

Table 5: Effect of Oil Palm Leaf Extracts on Liver Lipid Peroxidation and Antioxidants of Rats Consuming COAF
CAT (nmolg_1tissue)

1

MDA
(nmolg_1tissue)
3.62 ± 0.13

2

15.43 ± 0.23

Groups

GSH

89.21 ± 7.95 a

SOD
(unitsg_1tissue)
58.31± 7.71 a

35.53 ± 8.02 b

16.30 ± 4.52 b

0.68 ± 0.36 b

b

35.38 ± 11.31

11.19 ± 1.54 a

c

3.30 ± 0.58 c

3

9.89 ± 1.23

49.41 ± 3.48

4

6.34 ± 1.26

68.20 ± 8.96 c

50.42 ± 7.90 a,d

7.16 ± 2.44 a

5

8.62 ± 2.45

51.26 ± 7.17 d

40.43 ± 12.05 e

4.81 ± 1.57 c

6

6.17 ± 0.93

59.27 ± 9.51

d

7

5.4 ± 0.32

69.25 ±15.35c

48.47 ± 6.79 e

9.24 ± 2.95 a

8

3.4 ± 0.99

84.36 ± 7.49 a

54.52 ± 13.20 a

10.45 ± 1.08 a

45.26 ± 8.12

e

6.28± 4.12 a,c

Values are represented in mean ± SD. N = 5. Mean values with a different superscript alphabet in the same column differ significantly at p < 0.05.
Key: Group 1: Control, Group 2: COAF only. Group 3: 250 mg/kg water extract of E. guineensis leaves + COAF, Group 4: 250 mg/kg methanol extract
of E. guineensis + COAF, Group 5: 250 mg/kg ethanol extract of E. guineensis leaves + COAF, Group 6: 250 mg/kg acetone extract of E. guineensis
leaves +COAF, Group 7: 250 mg/kg petroleum ether extract of E. guineensis leaves + COAF, Group 8: 250 mg/kg blended mixture of E. guineensis
leaves extracts + COAF.
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Conclusion
The search for a more effective way of averting the negative effects of
crude petroleum cross-contamination is a continuum. This study
however has established that the increased fortification of biology
systems by way of increased consumption of plant materials could be
a major turning point in this search. However, a major takeaway from
the present study is that the high efficiency of the blended mixture of
different solvent extracts of the oil palm leaf gives an insight into
possible effectiveness of a blend and combination of different
antioxidant metabolites in the management of crude oil-stimulated
metabolic derangement and the increased exploration of agricultural
wastes into useful components for the management of crude petroleum
toxicity.

Conflict of interest
The authors declare no conflict of interest.

Authors’ Declaration
The authors hereby declare that the work presented in this article is
original and that any liability for claims relating to the content of this
article will be borne by them

Acknowledgements
The technical assistance of Dr. Joel Okpoghono and staff of
Biochemistry laboratory, Delta State University, Abraka is highly
appreciated.

References
1.

2.

3.
4.

5.

6.

7.

8.

9.

Shirneshan G, Bakhtiari AR, Memariani M. Identifying the
source of petroleum pollution in sediment cores of southwest of
the Caspian Sea using chemical fingerprinting of aliphatic and
alicyclic hydrocarbons. Marine Pollut Bull. 2017; 115(1-2):383390.
Medubari BN and Elijah IO. The effects of crude oil
contaminated forage on breeding behavior and reproductive
performance of female rabbits. Int J Plant Anim Environ Sci.
2014; 6:462–472.
Eneh OC. A Review on Petroleum: Source, uses, processing,
products and the environment. J Appl Sci. 2011; 11:2084-2091.
Nikanorov AM, Stradomskaya AG. Identification of petroleum
pollution sources of water bodies and streams. Water Resour.
2009; 36(2):163–169.
USDE Environmental benefits of advanced oil and gas
exploration and production technology. U. S. Department of
energy. Office of fossil energy. 1993; 168 pp
Ogara AL, Joshua PE, Omeje KO, Onwurah IN. Effects of
ingested crude oil contaminated diets on antioxidant enzyme and
lipid profile in Wistar albino rat. J Appl Sci Environ Manage.
2016; 20(4):927-932.
Achuba FI and Nwokogba CC. Effects of honey supplementation
on hydrocarbon-induced kidney and liver damage in Wistar
albino rats. Biokemistri. 2015: 27(1):50-55.
Achuba FI and Ogwumu MD. Possible protective role of palm
oil and beef liver on the kidney and liver of Wistar albino rats fed
diesel-contaminated diet. Biokemistri. 2014a; 26(4):124–129.
Kori-Siakpere O. Petroleum-induced alterations in the African
catfish, Clarias gariepinus (Teugels, 1984) I: Haematology. Nig
J Sci Environ. 1998; 1:49-55.

ISSN 2616-0684 (Print)
ISSN 2616-0692 (Electronic)

10. Achuba FI and Osakwe SA. Petroleum-induced free radical
toxicity in Africa catfish (Clarias gariepinus) Fish Physiol.
Biochem. 2003; 29(2):97-103.
11. Uboh FE, Ebong PE, Akpan HD, Usoh IF. Hepatoprotective
effect of vitamins C and E against gasoline vapor-induced liver
injury in male rats. Turkish J Biol. 2012; 36:217-223.
12. Patrick-Iwuanyanwu KC, Onyemaenu CC, Wegwu MO,
Ayalogu EO. Hapatotoxic and nephrotoxic effect of kerosene and
gasoline-contaminated diet in the Wistar albino Rats. Res
Environ Toxicol. 2011; 5:49–57.
13. Ujowundu CO, Kalu FN, Nwaogu LA, Ezeji EU, Igwe KO.
Management of changes in liver chemistry in male rats acutely
exposed to crude petroleum oil. J Appl Pharm Sci. 2012;
2(06):116-120.
14. Achuba FI. Modulation of crude oil induced alteration of
oxidative stress indices in rat by red palm oil. J Appl Sci Environ
Manage. 2018a; 22(6):929-932.
15. Nisar B, Sultan A, Rbab SL. Comparison of medicinally
important natural products versus synthetic drugs-A short
commentary. Nat Prod Chem Res. 2017; 6:308.
16. Karimi A, Majlesi M, Rafieian-Kopaei M. Herbal versus
synthetic drugs; beliefs and facts. J Nephropharmacol. 2015;
4(1):27–30.
17. Stratton CF, Newman DJ, Tan DS. Cheminformatic comparison
of approved drugs from natural product versus synthetic origins.
Bioorganic Med Chem Lett. 2015; 25(21):4802–4807.
18. Achuba FI. Role of bitter leaf (Vernonia amygdalina) extract in
prevention of renal toxicity induced by crude petroleum
contaminated diets in rats. Int J Vet Sci Med. 2018b; 6(2):172177.
19. Achuba FI. Evaluation of the protective effects of bitter leaf
(Vernonia amygdalina) on haematological indices of rats fed
with crude oil treated diet. J Appl Environ Manage. 2018c;
22(4):489 – 492.
20. Achuba FI. Bitter leaf (Vernonia amygdalina Del) extract
potentiates testicular metabolic stress induced by petroleumtainted diets in rats. Nig J Pharm Appl Sci Res. 2019; 8(1):44-51.
21. Okpoghono J, Achuba FI, George BO. Protective effects of
Monodora myristica extracts on crude petroleum oilcontaminated catfish (Clarias gariepinus) diet in rats. Int J Vet
Sci Med. 2018a; 6:117–122.
22. Okpoghono J, George BO, Achuba FI.
Assessment of
antioxidant indices after incorporating crude oil contaminated
catfish and African nutmeg (Monodora myristica) extracts into
rat diet. J Appl Sci Environ Manage. 2018b; 22(2):197 – 202.
23. Okpoghono J, Achuba FI, George BO. Influence of Monodora
myristica extracts on lipid profile of rats fed crude petroleum oil
contaminated catfish diet. Sokoto J Med Lab Sci. 2018c; 3(1):1927.
24. Achuba FI, Ubogu LA, Ekute BO. Moringa oleifera treatment
prevents crude oil tainted diet imposed toxicity in rats. Sokoto J
Med Lab Sci. 2018; 3(3):99 – 105.
25. Achuba FI. Effect of Moringa oleifera on crude oil mediated
haematotoxicity in Wistar albino rats. Nig J Pure Appl Sci.
2018d; 31(2):3192-3196.
26. Achuba FI. Protective Influence of Elaesis guineensis leaf in diet
on petroleum-mediated kidney damage in rat. Nig J Pharm Appl
Sci Res. 2018e; 7(2):33-38.
27. Achuba FI. Powdered Oil Palm (Elaesis guineensis Jacq) leaf as
remedy for hydrocarbon induced liver damage in rats. Nig J
Pharm Appl Sci Res. 2018f; 7(3):89-95.
28. Yin NS, Abdullah S, Phin CK. Phytochemical constituents from
leaves of Elaeis guineensis and their antioxidant and
antimicrobial activities. Int J Pharm Pharm Sci. 2013; 5:137-140.
29. Mohamed S. Oil palm leaf: A new functional food ingredient for
health and disease prevention. J Food Proc Technol. 2014; 5:300.
30. George BO, Osioma E, Okpoghono J, Aina OO. Changes in liver
and serum transaminases and alkaline phosphatase enzyme
activities in Plasmodium berghei infected mice treated with
aqueous extract of Aframomum sceptrum. Afr J Biochem
Res.2011; 5(9):277-281.

647
© 2020 the authors. This work is licensed under the Creative Commons Attribution 4.0 International License

Trop J Nat Prod Res, September 2020; 4(9):643-648

31. Achuba FI and Obaremi C. Effects of selenium fortified diet on
inflammatory markers in Wistar albino rats exposed to crude oil.
Nig J Pharm Biomed Res. 2018; 3(3):209-216.
32. Thrall MA and Weiser MG. Haematology. In: Hendrix C. M.
(Ed.) Laboratory Procedures for Veterinary Technicians,4th
Edition, Mosby Incorporated, Missouri, USA. 2002. 29 – 74 p.
33. Tietz NW. Fundamentals of clinical chemistry, W B Saunders
Co. Philadelphia, 1976. 723 p.
34. Reitman S and Frankel SA. A colomentric method for
determination of serum glutamic oxaloacetic acid and glutamic
pyruvic transminases. Am J Clin Pathol. 1957; 28(1):56-63.
35. Kaplan MM and Righetti A. Assay for alkaline phosphatase. The
J Clin Invest. 1955; 34:126-127.
36. Droumas BT, Waston WA, Biggs HG. Albumin standard and the
measurement of serum albumin with bromocresol green. Clinica
Chimica Acta. 1971; 31:87-96.
37. Gutteridge JMC and Wilkins C. Copper dependent hydroxyl
radical damage to ascorbic acid. Formation of a thiobarbituric
acid reactive products. FEBS Lett.1982; 137:327-340.
38. Ellman GL. Tissue sulfhydryl groups. Arch Biochem Biophy.
1959; 82:70-77.
39. Misra HP and Fridovich I. The role of superoxide anion in the
autooxidation of epinephrine and a sample assay for superoxide
dismutase. J Biol Chem. 1972; 247:3170-3175.
40. Kaplan A, Dembiec D, Cohen G, Marcus J. Measurement of
catalase activity in tissue extracts. Analy Biochem. 1972; 34:3038.
41. Achuba FI and Ogwumu MD. Effect of palm oil and beef liver
on diesel-induced haematotoxicity in wistar albino rats.
Biokemistri. 2014b; 26(4):120–123.
42. Sunmonu TO and 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.

ISSN 2616-0684 (Print)
ISSN 2616-0692 (Electronic)

43. Ugwu LLC, Ude EF, Nwamba HO, Chima IN. Effect of crude oil
and some petroleum products on Clarias gariepinus Fingerlings
(Catfish: Claridae) Continent J Fisher Aquat Sci. 2011; 5(1):24 –
30.
44. Onakurhefe P, Achuba FI, George BO. Phytochemical analysis
and chemical characterization of extracts and blended mixture of
palm oil leaf. Trop J Nat Prod Res. 2019; 3(9):282-297.
45. Onakurhefe P, Achuba FI, George BO, Okpoghono J Effect of
Elaeis guineensis (Jacq) leaf extracts on crude oil-induced
genotoxicity in Wistar albino rats. Sci Afr. 2020; 7:e00280.
46. Falcone FH, Haas H, Gibbs BF. The human basophil: a new
appreciation of its role in immune responses. Blood 2000;
96(13):4028–4038.
47. Alberts B, Johnson A, Lewis M, Raff M, Roberts K, Walter P.
Leukocyte also known as macrophages functions and percentage
breakdown. Molecular Biology of the Cell (4th ed.). New York:
Garland Science. 2002. 712 p.
48. Saladin K. Anatomy and Physiology: the Unit of Form and
Function. (6 ed.). New York: McGraw Hill. 2012. 417 p.
49. Ichipi-Ifukor PC, Asagba SO, Nwose C. Potentiating role of
palm oil (Elaeis guineensis) and its extracts in cadmium-induced
alteration of aminotransferases in albino rats. Thai J Pharm Sci.
2019; 43(1):36-48.
50. Kweki GR, Ichipi-Ifukor PC, Asagba SO. High caffeinecontaining energy drink- induced metabolic stress in rats. Sokoto
J Med Lab Sci. 2018; 3(3):86-93.
51. Rahman MF, Siddiqui MK, Jamil K. Acid and alkaline
phosphatase activities in a novel phosporothionate (RPR 11)
treated male and female rats; evidence of dose and time
dependent response. Drug Chem Toxicol. 2000; 23:497-509.
52. Rezg R, Mornagui B, Kamoun A. Effect of sub-chronic exposure
to malathion on metabolic parameters in rat. Comptes Rendus
Biologies. 2007; 330:143-147.

648
© 2020 the authors. This work is licensed under the Creative Commons Attribution 4.0 International License

