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Abstract

The effect of Bonny light crude oil on some haematological parameters (red cell count, white cell
count, platelet count, packed cell volume and hemoglobin concentration) were studied in guinea
pigs. The two experimental groups were gavaged with 4ml/kg and 6ml/kg respectively for seven
days while the control group was gavaged with olive oil (6ml/kg) for seven days. The red cell
count in the 4ml/Kg group was significantly lower (P<0.05) when compared with control and
6ml/Kg group. The platelet count showed statistically significant difference (P<0.05) when the
two test groups were compared with the control and also when compared to each other (P<0.05).
Haemoglobin concentrations were significantly increased (P<0.05) in high dose group compared
with low dose group and control. There were no significant differences in haemoglobin
concentrations of low dose group when compared with control. The results indicate that
gavaging of guinea pigs with Bonny light crude oil cause changes in some hematological
parameters due to the injurious effect of the toxic components of the crude oil.
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INTRODUCTION

Crude oil has been described as a complex
mixture of over 6000 potentially different
hydrocarbons and metals' and the chemical
composition varies in different geologic
formation®. The major fraction of crude oils is
polycyclic aromatic hydrocarbon e.g.
naphthalene, anthracene phenanthrene and
benzo[a]pyrene’. The Nigerian Bonny crude
oils are classified as light crude oils, with
hydrocarbons accounting for up to 45% of the
total hydrocarbons®. Aromatic hydrocarbons are
relatively soluble in water’ and have the high
adverse effect on the body than the heavier, less
water-soluble crude oils®.

Beyond the normal environmental and
ecological shocks of normal oil activities, oil
operations have had other far reading
implication and pathological effects, especially
on the oil province of Nigeria the Niger Delta’.
The cells of many species including man are
continually exposed to industrial pollutants and
other compounds7. The land, air and water
pollution resulting from gas flares or common
oil blowouts and spillage are regular occurrence
in the Niger Delta®.

Previous studies have shown that
petroleum hydrocarbons can have both lethal
and sublethal effects on a wide range of marine
organisms.  The sublethal effects include:
interference with chemotactic response in
bacteria resulting in inhibition of biodegradation
in sea water®, depressed photosynthetic rate in
algae’, interference with reproduction in
sanddolars’ and reduced resistance  to
environmental stress in crabs'’.  Eyong'' has
also reported haematotoxic effect of crude oil in
rats following ingestion of Bonny light crude oil.
Many shellfish including clams and oysters have
been shown to accumulate these hydrocarbons
and hence are able to transfer these compounds
to higher trophic levels including man'"'.
Apart from reaching man through the food chain
(bioaccumulation), crude petroleum is taken
orally in many oil-producing communities for
the “laxative effect” or as a general antidote
‘l‘3against poisonous substances” and witchcraft®

It has been reported that hydrocarbon
compounds, which are the major components of
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crude oil are metabolically transformed by
cytochrome P-450-linked polysubstrate
monooxygenase system to highly reactive and
carcinogenic compounds'* . The metabolites
of benzene and polycyclic aromatic hydrocarbon
have been shown to be very potent
carcinogens'“'®. The present study, investigates
the effect of Bonny light crude oil on some
hematological parameters in guinea pigs.

MATERIALS AND METHODS

Source of crude oil

Crude oil (Bonny light) used in this study was
obtained from Shell Petroleum Development
Company, Port Harcourt, River State, with
permission from the Department of Petroleum
Resources (DPR), NNPC, Lagos, Nigeria.

Experimental Animals

Eighteen Guinea pigs weighing between 400-
550g were obtained from the animal house of
the College of Medical Sciences, University of
Calabar, Calabar, Nigeria and were randomly
placed into three groups of six animals each, one
control and two test groups. The animals were
housed individually in stainless steel mesh-
bottomed cages kept in the animal room at
ambient temperature of 29+ 2 °C, 12h light, 12h
dark cycle and were acclimatized to housing
condition for two week before the
commencement of the experiment. Water and
food were provided ad libitum for the animals.

Administration of Crude Oil

The two test groups of animals received by
gavage for seven days freshly prepared Bonny
light crude oil dissolved in olive oil at doses of
4ml/kg (group I) and 6ml/kg (group 2) while the
last group received olive oil at 4ml/kg as control.
Administration was done between O8hrs and
0%hrs GMT each day. These doses were based
on that used by the local population in folkloric
medicine.

Collection of Blood Samples

The animals were anesthetized with chloroform
on the morning of the 8" day and blood was
collected from the abdominal aorta and
immediately transferred into anticoagulant
bottles containing EDTA.



Analysis of haematological parameters

Red blood cells and white blood cells and
platelets were estimated by the haemocytometer
method under light microscope using the
improved Neuber chamber method of Dacie and
Lewis". Packed cell volume and haemoglobin
concentration were determined using the
methods of Alexander and Grifiths®*'. The
MCV and MCH were calculated from the
standard relationship of haematocrit and red cell
count.

Statistical Analysis

Data from the studies were expressed as mean +
standard error of mean (SEM). Multiple
comparisons of means were carried out using
one-way analysis of variance followed by
student’s t-test for significant values and P<0.05
was considered statistically significant.

RESULTS

The red cell counts in guinea pigs gavaged with
crude oil are shown in Table 1. The results
revealed that group I had a significantly
(P<0.05) low red cell count when compared with
control and group II. However, there was no
significant difference between group II and
control.

The results presented in table I also show white
blood cell count values of the control, groups I
and II animals. Group II had a significantly
(P<0.05) higher count when compared with the
control. The two test groups were significantly
(P<0.05) different from each other with
group I having a lower value. There was

however no significant difference between group
I and control.

The platelet counts of both control and
experimental groups are also presented in the
Table. Groups I and II had significantly
(P<0.05) higher platelet counts when compared
with control. The platelet count of group II was
also significantly (P<0.05) higher than that of
group I.  The haematocrit values for all the
groups is presented in the Table and shows that
Group I animals had a significantly (P<0.05)
lower values of haematocrit when compared
with the control value. There was no significant
difference in haematocrit values between group
IT and Group I. The value of haemoglobin
concentration of the group II was significantly
(P<0.05) higher than that of group I and control
group. There was however no significant
difference in haemoglobin concentration when
group I was compared with the control group.

The values for mean corpuscular volume (MCV)
and mean corpuscular haemoglobin (MCH) of
control and two experimental groups are
presented in the Table. Group I had a
significantly (P<0.05) higher MCV compared
with the control while group II was not
significantly different from the control. The
MCV value of group II animals was
significantly (P<0.05) lower in when compared
with group I. There was no statistically
significant difference between the MCV of
group II and control animals. The MCH in
group II was significantly (P<0.05) higher
compared to control. There was no significant
difference in MCH when group I was compared
with control and group II.

Table 1: Various haematological parameters in Guinea pig treated with Bonny light crude oil

Parameters | PCV RBC WBC HB MCV MCH Platelets
(%) (x10"/L) (x10/L) | (g/L) (fL) (pg) (x10°/L)
Control 45.67 6.15+0.52 | 3.2340.69 | 7.98 7746.6 | 13+1.0 | 233.67
+0.22 +0.10 +18.8
Group 1| 44.33* 4.74% 4.7010.20 | 7.43 93.0%* 15.5 342.17%
(4ml/kg) +0.22 +0.08 +0.25 *1.5 +0.2 +19.3
Group 11 | 46.17 5.30 5.58% 9.66"* 86.5" 18.0%* 431.3"*
(6ml/kg) +0.87 10.10 +0.34 +0.15 *1.5 0.4 +13.87

Values are presented as mean * SEM, n = 6 animals per group; * Significantly different from
(P<0.05), * Significantly different from Group 1 (P<0.05)

control
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DISCUSSION

Alterations in some haematological indices have
been observed following oral gavaging of Bonny
light crude oil to Guinea pigs. Several studies
have shown that lipophilic hydrocarbons are
absorbed with dietary fat across the intestinal
tract of animals such as mallard ducklings (Anas
platyrhynchos) and river otters (Lontra
Canadensis)™>.  Additionally, volatile low-
molecular weight components diffuse into the
blood through the respiratory tract®. — After
absorption via the pulmonary or gastrointestinal
routes, crude oil is transported in plasma initially
boun4d to albumin and other larger proteins to the
liver™.

Exposure of Guinea pigs to crude oil caused a
significant reduction in red blood cell and
haematocrit values. The observed reduction in
red cell count in this study is in line with the
study of Leighton et al” who reported Heinz
body formation and development of haemolytic
anaemia in young herring gulls and Atlantic
puffins five days after daily oral doses of a
Prudhoe Bay crude oil. Similarly, decreased
erythrocyte and platelet counts, and packed cell
volume have been reported in rabbits exposed
chronically to Nigerian crude oil®. The
observed reduction in erythrocyte count may be
attributed to the cytotoxic effects caused by
compounds in crude oil. This could arise due to
oxidative stress since crude oil is known to
cause oxidative stress and increased membrane
permeability in red cells. Exposure or contact
with chemicals in oil-refining industry have also
been associated with changes in the red cell
adenyl and blood monooxygenase system’ .
The observed decrease in packed cell volume
corresponds with the decrease in red cell count™.

The values obtained for mean corpuscular
volume (MCV) and mean corpuscular
hemoglobin (MCH) serve to indicate variations
in erythrocyte shape, size and haemoglobin
content. In this study there was an increase in
MCYV and MCH. The increased MCH is in line
with a previous study® that reported that stained
smears of red blood cells from nestling herring
gulls that ingested Prudhoe crude oil were
characterized by anisocytosis, poikilocytosis and
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reticulocytosis. Reticulocytes are larger in size
than mature red blood cells, hence the increased
MCYV noted in this study could be attributed to
the presence of larger number of reticulocytes in
circulation than the mature red blood cells.
However, it was noted that the haemoglobin
concentration was significantly higher in the
group II animals when compared with control.
This elevation also reflects the higher value of
MCH in this group when compared with control.
The rise in haemoglobin despite the reduced red
blood cell count is indicative of haemolytic
anaemia®. Crude oil is known to increase
membrane permeability in red cells® and reduce
the osmotic resistance of red blood cells’' and
this could lead to excessive haemolysis and
release of haemoglobin. This may in part
explain the increase in haemoglobin despite the
decrease in red cell count.

The total white blood cell counts increased
linearly with increased concentration of crude
oil. The present result is contrary to the findings
of Ovuru and Ekweozor’® who reported a
reduction in total white blood cell counts in
rabbits exposed to crude oil. This difference
may be due to different experimental design and
duration of exposure. The observed increase in
white blood cells and platelets count could be
attributed to acute response of the myeloid and
megakaryotic stem cells to high dosage of the
oil. Studies have shown that these stem cells
have the selective advantage of proliferation and
resistance to acute toxicity of crude oil and its
metabolites'® >,

In conclusion, acute exposure of Guinea pigs to
crude oil significantly decreased the red blood
cell count and haematocrit while increasing the
white blood cell and platelet counts. Bonny
light crude oil causes haemolytic anaemia which
is attributed to the toxic effects of various
components of the oil.
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