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ABSTRACT: The effects of dietary supplementation with natural honey on haematological profile, blood
sugar and final body weight of rats fed diets contaminated with hydrocarbon petroleum products
(gasoline and kerosene) were evaluated in this study. There was a significant (P<0.05) decrease in
haemoglobin (Hb) content, red blood cell (RBC) count, packed cell volume (PCV) and platelet count but a
significant increase in white blood cell count (WBCC) in rats fed gasoline and kerosene contaminated
diet compared to the control rats. Gasoline and kerosene contaminated diet also resulted in significant
(P<0.05) decrease in blood sugar and final body weight of rats as compared to the control.
Supplementation of diet and post treatment with natural honey significantly (P<0.05) restored Hb
content, RBC, PCV, platelet and WBCC close to control values. Although supplementation of gasoline
and kerosene contaminated diet did not substantially improve the final body weight and percentage
increase in weight, post treatment with natural honey significantly (P<0.05) improved the blood glucose,
final body weight and percentage increase in weight of rats compared to rats fed gasoline and kerosene
contaminated diet only. These findings indicate that natural honey has ameliorative effect on gasoline
and kerosene induced haematotoxicity, hypoglycaemia and weight loss.
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INTRODUCTION

Petroleum production began in Nigeria in 1958 and the
industry has over the years become a vast operation covering
both offshore and onshore oilfields (Awobajo, 1981). Crude
petroleum is obtained through oil drilling, and refined into a
number of consumer products such as gasoline (petrol),
kerosene, diesel, asphalt, and chemical reagents used in
making plastics and pharmaceuticals (kvenvolden, 2006;
Speight, 2007). Kerosene and gasoline contain aliphatic,
aromatic and a variety of other branched saturated and
unsaturated hydrocarbons (Speight, 2007).

A large section of the Nigerian population, especially fuel
attendants and auto mechanics, are occupationally exposed
to kerosene and gasoline without cognizance for proper
protection against possible adverse effects of these
petroleum products (Patrick—lwuanyanwu et al., 2011). The
volatile components of crude oil have been reported to burn
eyes and skin, and can irritate or damage sensitive
membranes in the nose, eye and mouth; as well as trigger
pulmonary problems when inhaled (Etkin, 1997). Moreover,
once inhaled, the volatile hydrocarbons in fuels are
transferred rapidly to the blood stream from the lungs and
can damage red blood cells, suppress immune systems,
strain the liver, spleen, and kidneys and can even interfere
with the reproductive system of animals and humans (Etkin,
1997).

A large proportion of crude oil and other petroleum products
are lipophilic in nature, a property that promotes their
interaction with biological membranes, which could be the
target sites where their adverse effects occur (Anozie and
Onwurah, 2001). Alterations in the architectural structure of
plasma membrane by hydrocarbons result in various altered
membrane properties and altered red cell behaviour in
circulation (lta and Udofia, 2011). Crude petroleum and its
refined products have been reported to cause oxidative
stress (Onwurah, 1999; Achuba and Osakwe, 2003, Achuba
and Otuya, 2006), induction of white blood cells and changes
in serum metabolites (Kori-Siakpere, 1998; Bartimeous et al,
2002; Achuba and Ahwin, 2008, Achuba and Ogwumu,
2014). A previous study indicated that the damaging effect of
crude oil is associated with its ability to induce lipid
peroxidation in organs and tissue (Achuba and Otuya, 2006).

Several studies have indicated alterations in the
hematological profile of rats fed with diets contaminated with
crude oil and its refined products (kerosene, gasoline, diesel)
(Uboh et al., 2009, 2012; Achuba and Awhin, 2008; Patrick—
lwuanyanwu et al., 2010, Adegoke et al., 2012; Achuba and
Ogwumu, 2014). Similarly, the consumption of crude
petroleum contaminated diets by experimental animals has
been found to induce hypoglycaemia (Achuba et al., 2005; Ita
et al., 2014) and reduced body weight (Patrick-lwuanyanwu
et al., 2011; Adegoke et al., 2012; Ita et al., 2014).

Earlier studies have shown that both plants and animals
products of organic and inorganic origin have ameliorative
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effect on the haematological profile and body weight of rats
fed with petroleum contaminated diet. Uboh et al. (2009)
reported significant improvement in the haematological profile
and body weights of rats fed with petroleum-contaminated
diet and supplemented with vitamin A and E. Moreover,
Achuba and Ogwumu (2014) reported a protective role of
palm oil and a replenishing role of beef liver on blood
parameters of rats fed with diesel-contaminated diets.

Natural honey is widely used for both nutritional and
medicinal purposes (Abubakar et al., 2012; Othman, 2012).
Honey has been proven to be rich in both enzymatic and non-
enzymatic antioxidants such as catalase, flavonoids and
other polyphenols, as well as vitamins such as thiamine,
riboflavin, pyridoxine, pantothenic acid, ascorbic acid, and
nicotinic acid (Haydak et al., 1942; Schepartz, 1966; Gheldof
et al., 2002; Kishore et al., 2011; Abubakar et al., 2012).

In this study, we investigated the protective and ameliorative
potential of natural honey on kerosene and gasoline-induced
haematotoxicity, hypoglycaemia and weight loss in wistar
albino rats.

MATERIALS AND METHODS

Petroleum products

The petroleum products namely gasoline and kerosene were
obtained from Port Harcourt refinery, Alesa, Eleme, Rivers
state, Nigeria. All the reagents used for this study were of
high quality analytical grades

Experimental animals

Thirty-six (36) mature male albino wistar rats were obtained
from the Animal House, Department of Anatomy, Delta State
University, Abraka, Nigeria. The experimental rats were
housed in clean wooden cages and left to acclimatize for
seven days on grower’'s mash. The rats were weighted after
the acclimatization period and their weighted ranged between
120-140 g.

Experimental design and treatment groups

The thirty-six mature male albino wistar rats were equally
divided into 6 groups of 6 rats per group. The control group
(Group T) was fed with grower’s mash only. Group F animals
were fed with gasoline-contaminated diet plus natural honey
and Group G were fed with grower’s mash supplemented
with natural honey. Rats in Group O were fed with kerosene-
contaminated diet plus natural honey; and those in Group W
received gasoline and kerosene-contaminated diet. Those in
Group Z were fed gasoline and kerosene-contaminated diet
and later treated with natural honey after four (4) weeks of
the experiment. The rats in each group were allowed free
access to clean drinking water during the experiment. The
feeds for the test groups were prepared fresh daily and stable
feed remnant were regularly discarded.
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Table 1: Effect of natural honey supplemented diet on haematological profile of rats fed p

contaminated diet

Rat Grouping Group Hb (g/dl) PCV (%) RBC WBC Platelets

(x10%pun) (x10%un) (x10%/pn)

Rat Feed only T 16.06 £ 025 4980+ 192° 692+067° 1498+0.19° 863.00+30.53°
(control)

Mixture of rat Feed, F 14442013 4280+1.29° 6.14 + 036" 17.22:0.27° 469.00 = 16.79°
natural Honey and
petrol

Mixture of rat G 1550+ 124° 43.82%1.22° 666:066° 1444:0.16° B828.60+28.99°
Feed and natural
honey

Mixture of rat Feed, o 1448:0.12° 4281:126° 569:022° 17.24:20.25° 5.94 £ 1.10°
natural Honey and
Kerosene

Mixture of rat Feed w 11,022 0.19° 30.20 % 1.30° 3.36:0.16° 20.96:0.35° 503.20+ 19.52°
with Petrol and
Kerosene

Mixture of rat Feed z 1426 £ 024" 4520+ 1.40° 6.22:0.73" 16.76£0.15" 471.2:31.79°

with Petrol and
Kerosene later
treated with natural
Honey

Each values is an average of six determinations (Mean + SEM) Means with different superscript letters in the same

column are significantly different at 0.05 (P<0.05) level.

Determination of and biochemical

parameters

haematological

At the end of the experiment, the rats were anaesthetized
with chloroform soaked in swap of cotton wool in a
desiccator. They were then slaughtered and 5 ml sterile
syringes with needle were used for collection of blood from
the vena cava into properly labeled plain sample bottles. The
haematological parameters including Haemoglobin (Hb),
Packed cell volume (PCV), White blood cell (WBC) count,
Red blood cell (RBC) count and platelet count were
determined with the aid of an automated haematology
analyzer (Mindray Hematology analyzer, BC-2300). Blood
glucose was determined using glucose oxidase-peroxidase
method as described by Cheersbrough (2006).

Statistical analysis

All the results were expressed as means + SEM and all data
were analyzed using Analysis of Variance (ANOVA).
Significant difference between the control and treatment
means were determined at 5% (P < 0.05) confidence level
using Duncan’s Multiple Range Test (Duncan, 1955).

RESULTS

Table 1 shows the effect of gasoline and kerosene
contaminated diets on the haematological paprameters
studied, as well as the protective and ameliorative effect of
honey on gasoline and kerosene toxicity. The pattern shows
a significant decrease in haemoglobin concentration, red
blood cell count, packed cell volume, and platelets, and a
significant increase in white blood cell of rats fed gasoline
and kerosene contaminated diets. Augmentation of gasoline
and kerosene contaminated diets with natural honey brought
the values of these parameters close to the values of control
rats. Treatment with natural honey after four weeks of
experiment with gasoline and kerosene contaminated diets
restored values of these parameters close to those of the
control rats.

Table 2 shows the effect of gasoline and kerosene
contaminated diets and the effect of natural honey
supplementation on blood glucose and body weight of wistar
albino rats. There was a significant (p<0.05) decrease in both
blood glucose and body weights of rats fed gasoline and
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Table 2: effect of natural honey supplemented diet on blood glucose and body weight of rats fed

petrol and kerosene diet

Rat Grouping Group Glocose Initial Final % weight

(mgidl) weight (g) Weight (g) increase

Rat Feed only (control) T 65.00 £.1.00° 122+ 8.5 152+ 11.5 24.50°

Mixture of rat Feed, natural F 55.20 = 0.83° 132+ 11.2 137+ 10.8 3.78°
Honey and petrol

Mixture of rat G 56 + 0.91° 125+ 85 165+ 11.7 32.0°
Feed and natural honey

Mixture of rat Feed, natural (o} 54.00 + 0.78° 125+ 11.3 132+ 105 5.6°
Honey and Kerosene

Mixture of rat Feed with Petrol W 45.00 £ 0.57° 135+ 116 139.0+9.9 2.96"
and Kerosene

Mixture of rat Feed with Petrol Z 53.60 £ 1.03° 135+£16.0 1520+ 115 12.50°

and Kerosene later treated
with natural Honey

Each value is an average of six determinations (Mean + SEM) Means with different superscript letters in the same column

are significantly different at 0.05 (P<0.05) level.

kerosene contaminated diets compared to the controls.
Supplementation and post treatment with natural honey
resulted in significant improvement in both blood sugar and
body weights of the wistar albino rats

DISCUSSION

The result of this present study showed a significant (p<0.05)
decrease in haemoglobin (Hb) content, packed cell volume
(PCV), red blood cell (RBC) count and platelet count in rats
fed gasoline and kerosene contaminated diets as compared
to the control rats (Table 1). This correlates with the results of
earlier studies on the haematotoxic effects of gasoline and
kerosene (Patrick-lwuanyanwu et al., 2010; Ita and Udofia,
2011). The observed decrease in haemoglobin and RBC may
have resulted from the toxic chemicals present in gasoline
and kerosene. Petroleum hydrocarbons may induce oxidative
stress (Shakirov and Farkhutdinov, 2000) with attendant
effect on red cell membrane, making it susceptible to
haemolysis (Ita and Udofia, 2011).

The decreased RBC may explain the reduction in PCV and
this agrees with the reports of Ita and Udofia (2011). The
reduction in the values of haemoglobin, RBC and PCV seen

in this study suggests that the treatment induced an anaemic
condition (Ita and Udofia, 2011). Supplementation and post
treatment with natural honey reversed the anaemic condition
as evidenced by significant improvement in the values of
haemoglobin, RBC and PCV.

The result of this study also depicted significant (P<0.05)
increase in white blood cell count (WBCC) (Table 1). White
blood cells are primarily concerned with the defense of the
body against foreign substances and this is mainly achieved
through leucocytosis and antibody production (Marieb, 1995;
Cheersbrough, 2006). The observed increase in WBCC may
therefore be the result of response to foreign and toxic
chemical substance in gasoline and kerosene. The increase
in white blood cell counts suggests induction of the immune
system defensive mechanism during disease processes
(Cheersbrough, 2006). Treatment with natural honey
significantly (P<0.05) reduced the observed increase in
WBCC close to the values obtained in control rats (Table 1).

The result of this present study also showed significant
decrease in blood glucose level, final body weight and the
percentage weight increase in rats fed gasoline and kerosene
diets (Table 2). This result agrees with the findings of Achuba
et al. (2005), Ita et al. (2014), Uboh et al. (2009), Patrick—

47



ACHUBA et al..

lwuanyanwu et al. (2011) and Sunmonu and Oloyede (2007).
Whereas Achuba et al. (2005) and Ita et al. (2014) reported
hypoglycaemia following the ingestion of petroleum products,
Patrick—Ilwuanyanwu et al. (2011) and Sunmonu and Oloyede
(2007) reported marked decrease (P<0.05) in final body
weight and daily weight gain in rats fed petroleum product
contaminated diets. The reduction in blood glucose, final
body weight and percentage weight increase may be an
indication of the inability of the rats to efficiently convert the
feed consumed into useful nutrients (such as glucose)
required by the body, resulting in the hypoglycaemia and
reduced final body weight (Patrick—lwuanyanwu et al., 2011;
Sunmonu and Oloyede, 2007). Further studies would be
necessary to establish the precise toxicity mechanisms
behind these observations.

Studies on the effect of antioxidant vitamins A and E on
petroleum product induced haematotoxicity by Uboh et al.
(2009) showed that antioxidant vitamins restored the weight
loss following exposure of rats to gasoline vapours. Natural
honey is rich in antioxidants. Even though supplementation of
gasoline and kerosene contaminated diet did not substantially
improve the final body weight and percentage increase in
weight like the post treatment, both treatments significantly
(P<0.05) improved the blood glucose of rats compared to rats
fed gasoline and kerosene contaminated
diet. Supplementation and post treatment of gasoline and
kerosene diets with natural honey significantly improved the
blood sugar and restored the weight loss.

Conclusion

The result obtained in this study suggests that ingestion of
gasoline and kerosene could possibly cause anaemia,
hypoglycaemia and weight loss. Moreover, the consumption
of natural honey could prevent anaemia and hypoglycaemia,
and restore weight loss due to gasoline and kerosene toxicity.
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