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ABSTRACT

The exposure of Nigerians to crude oil and its refined products is in the increase following
incessant oil spills and proliferation of sales outlet. Against this backdrop, comparative effects of
Nigerian Bonny Light Crude Oil and some of its refined products (gasocline, kerosene and diesel)
on some haematological parameters of male rats of Wister strain were investigated. A total of
twenty-five male rats were grouped into five groups, with group 1 serving as control. The
remaining four groups were oral gavaged with 8 mL kg™! body weight of petrol, kerosene, diesel
and crude petroleum, respectively. The result obtained showed that Eed Bloed Cell (RBC), Packed
Cell Volume (PCV) and Haemoglobin (Hb) content were significantly lower in petrol (p<0.001),
kerosene (p<0.01) and diesel {(p<0.05) than the control group. Crude oil also recorded lower values
for these parameters which were not statistically different from the control values. Significantly
(p<0.05) Mean Corpuscular Volume (MCV) and Mean Corpuscular Haemoglobin (MCH) higher
values were recorded for petrol and kerosene groups. Platelets values were significantly higher in
all the test groups (p<0.001), than control. White Blood Cell (WBC) was significantly higher in
petrol group (p<0.05) but significantly (p<0.01), lower in kerosene diesel and crude petroleum
groups. Lymphocytes was significantly (p<0.001) lower in petrol group and recorded marginal
reduction in kerosene and diesel but marginal increased in crude petroleum. Neutrophils and
eosinophil values were significantly higher (p<0.001) in petrol group and marginally higher in
kerosene and diesel groups but marginally lower in crude petroleum group than contrel group.
Values obtained for monoecytes in the test groups were not statistically different from the control
value. It is, therefore concluded that erude petroleum and some of its products are highly toxic and
are potential damaging agents to the haematopoietic system and could cause anaemia, particularly
petrol and kerosene when ingested.
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INTRODUCTION

Contamination of the environment by petroleum hydrecarbons is widespread and frequent.
Similarly exposure of animals including humans to crude oil and its refined products are
widespread and frequent. Petroleum products account for a large fraction of the contamination
at hazardous waste sites. Road side automobile mechanics have formed wrong habits such as
sucking of petrol with their mouth to wash their hands after work. Also, patients with sore throat
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are wrongly advised to lick sugar soaked in kerosene because it is claimed to cure sore throat. It
is reported that crude petroleum are taken orally against toxic venom such as snakebites
{(Chileott and Chapd, 2007). Buch acclaimed uses ceccur with little or no care at all about its
hazardous effects on health, which may result from accumulation of toxic substances in them.
According to Eyong et al. (2004), ingestion of aquatic species exposed to spillage poses the risk of
possible bioaccumulation and bie-concentration of toxic components of crude oil.

The metabolisms of aliphatic and aromatic hydrocarbons which are the major components of
crude petroleum and petroleum products and even other xenobiotics result in generation of free
radical species in various tissues (Achuba and Osakwe, 2003). In red blood cell, free radicals are
known to alter erythrocyte membrane as well as other cell membranes as a consequence of
oxidative stress by Shakirov and Farkhutdinov (2000).

A large proportion of erude cil and other petroleum produets are lipophilic in nature and
biological membrane may, therefore be the target sites where their adverse effects occur
{Anozie and Onwurah, 2001). Many compounds exert considerable dangerous influence on the
membrane integrity by the direct chemieal contact with biomolecules particularly the protein
that constitute the architectural structure of plasma membrane (Anozie and Onwurah, 2001;
Khan ei al., 2001).

Perturbations of this architectural assembly by exogenous insult such as cigarette smoking,
carbon monoxide and polycyclic aromatic hydrocarbons lead to various altered membrane material
properties and altered red bleod cell behavior in the circulation. Cellular deformability is one of the
major parameters that determine red cell life span and certain xencbiotic have been known to
compromised the capacity of red blood cell to withstand osmotic stress (Ojo et al., 2006), in this
regard.

Anaemia has been reported to occur in birds following ingestion of crude oil (Suzanne, 2003;
Becki, 2007) due to massive blood cell destruction. Udonwa et al. (2009) reported that a high level
of met. haemoglobin concentration was observed in station attendants and auto-mechanies exposed
to premium motor spirit fumes. In fact, anaemia is said to occur in experimental animals few days
after oil ingestion, as a result of oxidant chemical damage to haemoglobin, resulting in
haemoglolysis (Suzanne, 2003). This is seen more commonly with crude oil and less evidence with
diesel.

This research was designed to study comparative effects of crude a1l (Nigerian Bonny Light) and
some of its refined products (gasoline, kerosene and diesel) on some haematological parameters of
male rats of Wister strain.

MATERIALS AND METHODS

Chemicals: This study was conducted in year 2010, Ihesel, kerosene and petrol were purchased
from the NNPC MEGA station Itam, Uyo; the Crude petroleum was obtained from EXXON Mobil
Laboratory Ibeno, all in Akwa Ibom State, Nigeria.

Experimental animals: Mature male albino Wister rats were obtained from the animal house of
the department of Physiology, University of Calabar, Nigeria and were kept in a well-ventilated
experimental section in the animal house of the Faculty of Pharmacy, University of Uyo, Nigeria
for fourteen days to acclimatize. After the acclimatization period, the animals were weighed and
their weight ranges between 150-170 g. These animals were kept in wooden cages of 50x30 cm
dimension. They were fed with rat chow from vital feed and they were equally allowed free access
to drinking water while the experiment lasted.
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Experimental design and treatment of animals: A total of twenty five adult male Wister rats
with weight range of 150-170 g were randomly assigned to five groups, group I as the contrel and
1I-V as test groups. It was experimentally designed thus; each of the test group (II-V) was
administered 6 mL kg™ of bedy weight of petrol, kerosene, diesel and crude petreleum, respectively.
In order to know the actual dose to be administered to each animal in a group, calculation was done
according to the body weight before administration. The weight which was in grams was first
converted to kilogram by dividing through by 1000, then multiply by the dose of the substances
(6 mL kg™ to be administered.

The animals in groups II-V were repeatedly exposed by cral gavage to 6 mL kg™ of petrol,
kerosene, diesel and crude petroleum for 21 days. Rats in the control group were similarly oral
gavaged with 6 mL kg ™! of normal saline as control vehicle for the same 21 days.

Determination of haematological parameters: After twenty one days of administration, the
rats were suffocated with chloroform scaked in swap of cotton wool in a desiceator. A 5 mL sterile
syringe with needle was used for collection of blood from the heart, by a process known as cardiac
puncture. The blood sample was transferred into properly labelled, EDTA sample bottles. The anti-
coagulated blood was used for the determination of erythrocyte count, Packed Cell Volume (FCV),
Haemoglobin (HB), White Blood Cell (WBC) and haematological indices with the aid of an
automatic haematology analyzer (Mindray Hematology analyzer, BC-2300).

Statistical analysis: Statistical analysis was carried out using Window SPSS. One way analysis
of variance was adopted for comparison and results were subjected to post hoc test using Least
Square Deviation (I.SD). The data were expressed as MeantStandard Error and values of p<0.05
were considered significant.

RESULTS

The results for the mean values of RBC in (x10° uL.™") are 7.7240.21 in centrol, 6.21+£0.04 in
petrol, 6.614£0.10 in kerosene, 6.81+£0.15 in diesel and 7.12+0.30 in crude oil. The EBC values were
significantly lower in petrol (p<0.001), kerosene (p<0.01) and diesel (p<0.05) groups when compared
to the control value. The mean PCV wvalues in % are 46.38+1.37 control, 40.863+0.85 petrol,
40.6240.72 in kerosene, 42.58+2.24 in diesel and 41.92+1.49 in crude oil. These values were
significantly (p<0.05) lower in petrol and kerosene groups. The mean Hb values in g dL™" are
13.62+0.31 control, 11.83+0.28 petrol, 11.64+0.14 in kerosene, 11.95+0.30 in diesel and 12,
3840.55 in crude oil. In petrol and diesel groups, these values were significantly (p<0.05) lower
than control group and significantly (p<0.01) lower in kerosene group than the control group.
Crude o1l group recorded values that were not statistically different from the control values. The
mean MCV values in flu are 59.90£1.08 control, 65.47+1.59 petrol, 61.46+£0.99 in kerosene,
62.43+2.00 in diesel and 58.95+0.73 in crude oil. The mean MCH values in pg are 17.66+0.33
control, 19.10+0.49 petrol, 17.60+£0.08 in kerosene, 17.60+0.08 in diesel and 17.404+0.17 in crude
oil. While MCV and MCH recorded significantly (p<0.05) higher values for the petrol group MCH
recorded significantly (p<0.05) lower value in diesel group than the control group. The mean
MCHC values in g dL™! are 29.3840.24 control, 29.10#0.58 petrol, 28.70+0.44 in kerosene,
28.2040.87 in diesel and 29.80+£0.29 in crude oil, these values were not significantly different from
the control value as shown in Table 1.

The mean platelet counts in (x10° pL™") are 867.80+2.67 control, 1444.50+1.50 petrol,
986.20+£2.15 in kerosene, 983.30+£2.40 in diesel and 995.404+0.40 in crude oil. These values were
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Table 1: Total RBC: Red Plood Cell counts, PVC: Packed cell volume, Hb: Haemoglobin content and red cell indices responses
(Mean+SEM) of Wister male rats after ingestion of crude petroleum, refined petrol, kerosene and diesel after 21 days
Red blood indices

Groups RBEC (x10° pLi %) PCV (%) Hb (g dL ) MCV (L) MCH(pg)  MCHC (g dLb
Contral 7.72:0.21 46.38+1.37 13.62+0.31 50.00+1.08 17.66+0.33 20.38+0.24
Petral (6 mL kg™ 6.21£0.04° 40632085  11.83+0.28° 65.47£1.50° 19.10+0.49° 20.10+0.58
Kerosine (6 mL kg% 6.61£0.10° 4062£0.76°  11.64£0.14 61.46£0.99 17.60£0.08¢ 28.70+0.44
Diesel (6 mL kg™ 6.8120.15° 42584224 11.95+0.30° 62.43+£2.00 17.60£0.08° 28.2040.87
Crude petroleum (6 mL kg™ 7.12+0.30° 41.92+1.49 12.38+0.55 58.05+0, 73 17.40+0.17° 29.800.20

a: significantly different from control (p<0.05), b: significantly different from control (p<0.01), ¢ significantly different from control
(p=0.001), d: significantly different from petrol (p<0.05), e: significantly different from petrol (p<0.01)

Table 2: Platelets, total white blood cell counts and differential counts responses (Meant+SEM) of Wister male rats after ingestion of crude
petroleum, refined petrol, kerosene and diesel after 21 days

Differential counts

Platelets WBC
Groups ((10°puL 7Y (x10°uLY) Lymphocytes (%) Monocytes (%) Neutrophils (%) Eosinophils (%)
Control 867.80+£2.67 15.54+2.28 75.40+£1.83 2.00+£0.58 20.40+1.44 2.75+£0.48
Petrol (6 mL kg™%) 1444.50+£1.50° 24.904+0.162 48.50+£2.10¢ 1.33+£0.33 45.504+1.19° 7.30+£0.88%
Kerosine (6 mL kg™t) 986.20+2.15%1 14.3242.20° 70.80+1.74% ** 3.00+£0.00 22.80+2.82f 3.25+0.25°
Diesel (6 mL kg 083.3042.14%  14.00+1.85  71.25:2.60 * 2.33=1.20 23.5022.73 3500060
Crude petroleum (6 mL kg™  995.40+0.40% 11.32+1.24¢ 81.60+1.23" 2.00+0.58 15.20+1.20° 2.67+0.67

a: significantly different from control (p<0.05), b: significantly different from control (p<0.01), ¢ significantly different from control
(p=0.001), d: significantly different from petrol (p<0.05), e: significantly different from petrol (p<0.01), f: significantly different from petrol
(p=<0.001), *: significantly different from crude petroleum (p<0.05), **: significantly different form crude petroleum (p<0.01)

significantly higher in all the test groups (p<0.001), than control (Table 2). The mean WBC counts
in (x10° uL.™") are 15.5442.28 control, 24.90+0.16 petrol, 14.32+2.20 in kerosene, 14.00+1.85 in
diesel and 11.3241.24 in crude oil. Only the petrol group recorded significantly (p<0.05) higher
value than control group. The mean lymphocytes counts in % are 75.40+1.83 control, 48.50+2.10
petrol, 70.80+1.74 in kerosene, 71.25+2.69 in diesel and 81.60+1.23 in crude cil. Again only the
petrol group recorded a significantly (p<0.001) lower value than the control group. Lymphocyte
values in kerosene, diesel and crude oil were significantly (p<0.001) higher than petrol group. The
mean monocytes counts in % are 2.00£0.58 control, 1.32+0.33 petrol, 3.00+0.00 in kerosene,
3.33+1.20 in diesel and 2.00+£0.58 in crude ail. Values obtained for monocytes in the test groups
were not statistically different from the control value. The mean neutrophils counts in % are
20.40+1.44 control, 45.5041.19 petrol, 22.80£2.82 in kerosene, 23.50+£2.73 in diesel and 15.20+1.20
in crude oil. Neutrophils recorded significantly (p<0.001) higher value only in petrol group. The
mean eosinophils counts in % are 2.752+0.48 control, 7.30£0.88 petrol, 3.25+0.25 in kerosene,
3.5040.96 in diesel and 2.67+).67 in crude cil. This value was significantly (p<0.01) higher in petrol
group than control group, these results are as shown Table 2.

DISCUSSION

Alteration in some haematological parameters and indices were recorded in male albino rats of
Wister strain that were oral gavaged with Nigerian Bonny light Crude il (NBLCO) and some of
its refined products (petrol, kerosene and diesel). In the light of this, consideration of the analysis
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of haematological parameters and red cell indices provide useful information on the general state
of the blood after such exposure to exogenous insult,

The mean RBC values showed significant reduction in the refined product groups compared
with the control. The RBC reduction was significant in the following descending order; petrol,
kerosene and diesel groups. These results are in agreement with previous reports by Eyong ef al.
{2004) and Ovuru and Ekweozor (2004}, these researchers observed a similar haematoxic effects
in rats and rabbits, respectively following ingestion of crude oil.

The PCV was significantly lower in both petrol and kerosene groups but with marginal
reduction in the diesel and crude petroleum groups.

Like the RBC, haemoglobin conecentration showed significant reduction in the refined product
groups but with marginal reduction in crude petroleum group. The result 1s consistent with the
work of Suzanne (2003), who reported that chronic ingestion of petreleum oil by birds caused
oxidative chemical damage to haemoglobin causing reduction haemoglobin level in birds.

MCYV value was significantly higher in petrol group, significantly lower in crude petroleum
group but marginally higher in both kerosene and diesel groups than the control. The mean MCH
value was significantly higher in petrol group than the control and other test groups. The values
obtained in kerosene, diesel and crude petroleum were significantly lower than petrol group.

The observed reduction in EBC may be attributed to the cytotoxic effects of compounds present
in petrol, kerosene and diesel. Oxidative stress may be induced by petroleum products with its
attendant effect on red cell membrane, this could possibly have accounted for the susceptibility of
the red cell membrane to oxidative attack giving way to haemolysis. In some other studies carried
out by Shakirov and Farkhutdinov (2000), exposure or contact with chemicals in oil-refining
industry have been established to caused changes in the red cell adenyl and blood moncoxygenase
system. They suggested that such effect could alter the integrity of the red cell membrane to cause
cellular haemaolysis. Therefore, the result of this study particularly with petrol and kerosene agreed
with their claim.

The observed decrease in PCV 1s believed to be as a result of the decreased RBC which 1s
consistent with the findings of Eyong et al. (2004). The MCV and MCH served to indicate
variations in erythrocyte shape, size and haemoglobin content. The increase in MCV values
obtained in this study could have been due to the presence of larger number of reticulocytes in the
circulating blood than the mature red blood cells. Even though reticulecyte counts was not
estimated in this study, elevated reticulocyte count is an indication of an extensive presence of
immature RBCs in circulation to replace destroyed RBCs (Bernard et al., 2008). Reticulocytes are
known to be larger than the mature erythrocytes and present larger volume. The number of
circulating reticulocytes spontaneously increased to carry sufficient oxygen to meet cellular
demands where substantial number of mature red bleod cells were destroyed, this perhaps may
have accounted for the MCV result recorded in this study. Reduction in the values of RBC, PCV
and Hb content as recorded in this study is suggestive of anaemic conditions which agrees with the
report of Kyong et al. (2004) on the haematoxicity of crude oil. The haemopoietic system, in
response to this likely anaemic condition may have flooded the system with reticulocytes which has
the ability to carry oxygen to meet the body’s demand as earlier stated.

Most constituents of petroleum are highly toxie to biological membranes and proteins,
naphthalene for example, has been reported to cause haemoglobin denaturation and 1s one of the
compound groups responsible for the development of haemolytic anaemia in oiled wild life (Debra,
2003). This may possibly explains the low values of haematological parameters recorded in petrol
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and kerosene groups in this study; these refined products are known to contain high level of
naphthalene. It also amongst other toxicants, suppresses the immune system, causes disruption or
suspension of haematopoiesis (Hodgson and Smart, 2001); which collaborate the results in this
study (Table 1, 2).

It has also been established that; the toxic constituents of petroleum such as benzene and lead
are activated in the bone marrow, where these substances exert cytotoxic effects that could be
mediated through disturbance in DNA function (Okoro et al., 2008). The resultant bone marrow
depression is characterized by inadequate production of red cell and other formed elements. This
is in line with the findings in this study, as each of the refined products showed a significant
reduction of RBC from the control value. The crude petroleum also fell in line with this assertion,
even though the decrease in this group was only marginal.

The mean platelet and WBC count were significantly higher in the petrol group than control
group.

The mean values of lymphoeytes recorded in kerosene, diesel and crude oil groups were within
the normal lymphocytes range for rats (£9-86%). Lymphocytopenia was observed in the group that
ingested petrol (gasoline) with a mean value (48.5%) and this was accompanied by high value of
WBC (24.940.16x10° pL ™) sugpestive of leukemia. In this study, it is pessible that the membranes
of these lymphocytes were oxidized as the rats were subjected to petrol ingestion as a low normal
to low absolute lymphocyte concentration 1s associated with increased rates of infection after trauma
{Abbas and Lichtman, 2003). This is likely due to the fact that high percentage of deadly benzene
vapours 1.77%w/w and toluene 1.63%w/w amongst other toxic elements is found in petrol.

There was neither increase nor decrease in the percentage of monocytes in this study. This
might be due to short circulation period of monocytes in blood stream; monocytes circulate for only
about one to three days and then typically move into tissues throughout the body, it 1s likely most,
of the monocyte would have moved into tissue before the blood was obtained for analysis.

The mean percentage neutrophils cbtained in this study was significantly higher in petrol group
than the control and other test groups. This is suggestive of high degree of infection. The normal
to almost normal neutrophils levels in the control, kerosene, diesel and crude petroleum groups
suggest a low or no damagefinflammation, as neutrophils are the first-responders to inflammation
and cell damage. Ingestion of erude petroleum and some of its refined products, as a matter of fact,
may have induced an increased in the metabolic rate, with the resultant increased in the
generation of free radicals with the attendant cellular damage. The immune system responds to this
damages caused by production of oxidants during stressful conditions. During such responses, free
radicals are produced by the neutrophils the first-responders to inflammatory cells to remove
damage cells. Being highly mobile, neutrophils quickly congregate at a focus of infection, attracted
by cytokines expressed by activated endothelium, mast cells and macrophages (Kar and McDonald,
2008). Neutrophils also recruit and activate other cells of the immune system.

The mean eosinophils obtained in this study were significantly higher in petrol group than
control and other test groups. The values were marginally higher in kerosene, diesel and crude
petroleum groups than control but significantly lower than petrol groups. Eosinophils primarily are
associated with parasitic infections and an increase in their number may indicate such (Alberts,
2005). Kosinophils along with basophils and mast cells are important mediators of allergic responses
and associative pathogenesis in the development of asthma (Rothenberg and Hogan, 20086). The
increased in eosinophils percentage (7.3+0.88), in petrol ingested group above normal range in this
study is suggestive of a high level of infection the rats might have been exposed to coupled with
depressed immune system.
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CONCLUSION

The present study has provided insight into the possible toxicity of petroleum and some of its
refined products (Petrol, kerosene and diesel) and the degree to which they can alter the integrity
of haematological responses by the effects of the toxc constituent of these products on the
haematopoietic system.

It has been cbserved that chronic ingestion of crude petroleum and seme of its refined product
might result in anaemia, as the haemapoietic system is the major target of challenge.

Also reduced lymphocytes percentage in petrol group suggests that some constituents in this
product can suppress the immune system following chronic digestion therefore practice of ingesting
petrol for whatever reason might render the subject susceptible to infection. However, the increase
in the WBC counts following exposure to gasoline, cbserved in this study, may be one of the
mechanisms devised to defend the body against the toxicity of the gasoline constituents. It is,
therefore, concluded that crude petroleum and some of its products are highly toxic and damaging
to haematopoietic system.
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