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Abstract  Gasoline is largely a mixture of hydrocarbon and hydrocarbon consists of mixture of n-paraffins, 
naphthalene, olefins and aromatics. Aromatics is mostly a mixture of benzene, toluene and xylene. Fuel attendants 
and auto mechanics are exposed to gasoline either by direct contact or inhalation. The effect of this exposure in fuel 
attendants and auto mechanics is determined using haematological parameters. 35 fuel attendants and 35 auto 
mechanics were used as test group and compared with 30 apparently healthy individuals of same age range. Some 
haematological parameters were determined using standard manual methods. RBC, Hb, MCH and MCHC were 
reduced (p < 0.05) in fuel attendants and auto mechanics when compared with control. Fuel attendants exposed to 
gasoline fumes beyond 2 years have lower (p < 0.05) PCV, Hb, MCH and MCHC than those exposed for 2 years or 
less while auto mechanics of over two years had their RBC, Hb, MCH and MCHC significantly lower (p < 0.05) 
than auto mechanics of two years and below. Auto mechanics and fuel attendants are exposed to gasoline vapour 
leading to decreased haematological indices. Fuel attendants are more at risk than auto mechanics and could be at 
risk of developing anaemia over time. 
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1. Introduction 
Gasoline is a complex manufactured mixture that does 

not exist naturally in the environment. Chemicals that are 
in gasoline are generally present in several physical states 
(gaseous, liquid or others) in human settlements [1]. 
Gasoline is produced from petroleum in the refining 
process. Exposure to automotive gasoline most likely 
occur from breathing in its vapour at a service station 
while filling a car’s fuel tank, sniffing by activities of 
mechanics, while refuelling generators at home, by 
activities of black market gasoline dealers, workers 
involved in the clean up and maintenance of underground 
storage tanks, using equipment that runs on gasoline e.g. 
lawn mower and drinking gasoline contaminated water [2]. 
Occupational exposure to petroleum fumes have been 
reported to have toxic effects on various organs and 
systems and these include respiratory, immune and 
nervous system. Organs such as the heart, lungs, skin and 
kidneys are affected by these toxic effects resulting in 
various diseases [3]. 

The haematotoxic effect of benzene have been reported 
to involve both bone marrow depression and 
leukaemogenesis caused by damage to multiple classes of 

haematopoietic cells with a variety of functions [4]. 
Inhalation exposure of rats to gasoline are irritating to the 
lungs when breathed in and irritating to the lining of the 
stomach when swallowed [5]. 

Breathing in high levels of gasoline for short period of 
time or swallowing large amounts of gasoline may also 
cause harmful effects on the nervous system [6]. These 
effects become more serious as the amount of gasoline 
breathed in or swallowed increases. 

Fuel attendants also called filling station attendants, gas 
station attendant, gas tender [7], perform duties at 
automobile service stations as requested by customers; 
they fill fuel tank vehicles with gasoline or diesel fuel to 
level specified by customers; observes level of oil in 
crankcase and amount of water in radiator and adds 
required amount of oil and water; adds necessary amount 
of water to battery and washes windshield of vehicle. 
Checks tires for correct air pressure and handling cash 
payments or preparing charge slips for credit card 
customers [7]. 

An auto mechanic is a mechanic with a variety of car 
makes or in a specific make of car. In repairing cars, their 
main role is to diagnose the problem accurately and 
quickly; they often have to quote price for their customers 
before commencing work or after partial disassembly for 
inspection. The mechanic uses both electronic means of 
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gathering data as well as their senses. Their job may 
involve the repair of a specific part or the replacement of 
one or more parts as assembly [8]. The auto mechanics are 
commonly exposed to gasoline by sucking with their 
mouth through a tube in an attempt to siphon gasoline 
from the vehicle tank. They also wash vehicle parts with 
gasoline without any gloves. Fuel attendants are exposed 
by dispensing the fuel into vehicles without any protective 
device to minimize their exposure. In the process auto 
mechanics and fuel attendants inhale and have skin/eye 
contact with gasoline and auto mechanics are also at risk 
of ingesting the gasoline [9]. 

Human exposure to gasoline usually present with 
adverse effects on health depending on the route of 
exposure and quantity of gasoline involved. Various 
degrees of toxicities are also associated with gasoline 
inhalation and sometimes anaemia and other disease 
condition may result. We therefore set out to determine 
these effects in our immediate environment. 

2. Materials and Methods 

2.1. Study Area 
The study was carried out in Elele, Rivers State, South-

South of Nigeria. 

2.2. Research Population 
This study was carried out on adult volunteers aged 

between 18-30 years, who gave informed consent to the 
study. The test subjects were randomly selected from 
several fuel stations and mechanic workshops in Elele, 
Rivers State, while the control group is made up of 
students within the same age bracket. 

Questionnaires were distributed and accurately filled. A 
total of One hundred subjects participated in this study. Of 
the seventy test group, thirty five were fuel attendants 
while the remaining thirty five consists of auto mechanics. 
The control group consists of thirty subjects. Both males 
and females were used in this study. 

Each test group was further divided into: 
Test 1(T1) (fuel attendants that have worked for two 

years or less) 
Test 2(T2) (fuel attendants that have worked for more 

than two years) 
Test A(TA) (auto mechanics that have worked for two 

years or less) 

Test B(TB) (auto mechanics that have worked for more 
than two years). 

2.3. Inclusion / Exclusion Criteria 
The study was limited to fuel attendants who were 

exposed to gasoline and/or inhaled gasoline when 
dispensing to automobiles and auto mechanics that use 
gasoline to wash engine parts, siphon gasoline from fuel 
tank and in the process inhale gasoline and are willing to 
participate. Those fuel station attendants and other groups 
that form part of the mechanic workshop who are not 
exposed to gasoline were excluded from the study. 

2.4. Sample Collection 
Five millilitres (5 mls) of venous blood was taken from 

a peripheral vein on the arm of each subject and 
immediately transferred into sterile Potassium EDTA 
anticoagulant bottles. 

2.4.1. Ethical Clearance 
This research was approved by the ethical committee of 

the institution and was monitored during the duration of 
the research. Rules and guidelines governing sample 
collection from humans and processing for research 
purposes were strictly adhered to. 

2.4.2. Sample Analysis 
The blood samples were analysed within 4 hours of 

collection. Packed Cell Volume (PCV) and haemoglobin 
concentration (Hb) were analysed using microhaematocrit 
and cyanmethaemoglobin methods respectively. While 
Red Blood Cell count (RBC) and White Blood Cell count 
(WBC) were analysed by diluting with formol-citrate and 
Turks fluid respectively using standard manual methods 
[10]. Mean Cell Volume (MCV), Mean Cell Haemoglobin 
(MCH) and Mean Cell Haemoglobin Concentration 
(MCHC) were calculated by substituting the values of 
PCV, Hb and RBC appropriately. 

2.4.3. Data Analysis 
The results gotten were analysed using Statistical 

Package for Social Science (SPSS) version 14. P values < 
0.05 were considered significant while p values > 0.05 
were considered as not significant. 

3. Result 
Table 1. Age and sex distribution of study subjects 

Age range(Years) 
Fuel attendants 

N (%) 
Auto mechanics 

N (%) 
Control 
N (%) 

Male Female Male Female Male Female 
15-20 7 (20) 4 (11) 15 (43) 0 (0) 9 (17) 7 (23) 
21-25 5 (14) 8 (23) 10 (29) 0 (0) 6 (20) 4 (13) 
26-30 5 (14) 6 (17) 10 (29) 0 (0) 4 (13) 4 (13) 
Total 17 (49) 18 (51) 35 (100) 0 (0) 15 (50) 15 (50) 
Grand total 35(100) 35(100) 30(100) 

Table 2. Haematological indices of auto mechanics, fuel attendants and control 
Haematological indices Control Auto mechanic Fuel attendants (p value) 

RBC (×1012/l) 5.42 ± 0.71 5.28 ± 0.60 4.88 ± 0.67 P < 0.05 
WBC (×109/l) 5.65 ± 1.34 5.04 ± 1.13 5.50 ± 1.37 P > 0.05 
PCV (%) 43.09 ± 4.93 43.34 ± 3.60 39.29 ± 3.98 P > 0.05 
Hb (g/dl) 13.55 ± 1.49 13.68 ± 1.14 12.50 ± 1.33 P < 0.05 
MCV (fl) 79.63 ± 6.12 79.10 ± 6.79 77.91 ± 5.78 P > 0.05 
MCH (pg) 25.99 ± 2.24 24.37 ± 2.82 24.67 ± 2.64 P < 0.05 
MCHC (g/dl) 31.74 ± 0.98 30.89 ± 1.21 31.43 ± 1.96 P < 0.05 

Results are presented as Mean ± S.D. P value is significant at p < 0.05 
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Table 3. Haematological indices in fuel attendants exposed through inhalation to gasoline fumes 
Haematological 

indices 
Non-fuel attendants 

(control) 
Fuel attendants exposed to fume ≤ 

2years (T1) 
(p Value) Fuel attendants exposed to 

fume > 2years (T2) 
(p Value) 

RBC (×1012/l) 5.42 ± 0.71 5.00 ± 0.78 P > 0.05 4.76 ± 0.52 P < 0.05 
WBC (×109/l) 5.65 ± 1.34 5.55 ± 1.23 P > 0.05 5.45 ± 1.53 P > 0.05 
PCV (%) 43.09 ± 4.93 39.38 ± 4.29 P < 0.05 39.20 ± 3.69 P < 0.05 
Hb (g/dl) 13.55 ± 1.49 12.69 ± 1.44 P < 0.05 12.31 ± 1.20 P < 0.05 
MCV (fl) 79.63 ± 6.12 78.01 ± 5.72 P > 0.05 77.81 ± 5.91 P > 0.05 
MCH (pg) 25.99 ± 2.24 24.86 ± 2.72 P > 0.05 24.48 ± 2.60 P < 0.05 
MCHC (g/dl) 31.74 ± 0.98 31.52 ± 1.83 P > 0.05   

Results are presented as Mean ± SD. p value is significant at p < 0.05 

Table 4. Haematological indices in Auto mechanics exposed through inhalation to gasoline fumes 
Haematological 

indices 
Non-Auto mechanic 

(control) 
Auto mechanic exposed to fume ≤ 

2years (p Value) Auto mechanic exposed to 
fume > 2years (p Value) 

RBC (×1012/l) 5.42 ± 0.71 5.38 ± 0.64 P < 0.05 5.18 ± 0.55 P < 0.05 
WBC (×109/l) 5.65 ± 1.34 4.87 ± 1.01 P < 0.05 5.22 ± 1.34 P > 0.05 
PCV (%) 43.09 ± 4.93 43.78 ± 4.23 P > 0.05 42.88 ± 2.77 P > 0.05 
Hb (g/dl) 13.55 ± 1.49 13.79 ± 1.32 P < 0.05 13.57 ± 0.92 P < 0.05 
MCV (fl) 79.63 ± 6.12 79.31 ± 7.72 P > 0.05 78.88 ± 5.77 P > 0.05 
MCH (pg) 25.99 ± 2.24 24.41 ± 2.87 P < 0.05 24.33 ± 2.80 P < 0.05 
MCHC (g/dl) 31.74 ± 0.98 30.94 ± 1.06 P > 0.05 30.84 ± 1.36 P < 0.05 

Results are presented as Mean ± S.D. p value is significant at p < 0.05 

4. Discussion 
As expected, the number of females involved in auto-

mechanic in nil compared to the male counterparts in our 
study area (Table 1). This demonstrates that auto-
mechanic is still regarded as male profession though there 
are still very few females venturing into the profession. 
This is in agreement with societal norms that pre dispose 
the male folk to more difficult tasks than females. From 
Table 2, RBC, Hb, MCH and MCHC are more reduced in 
fuel attendants than auto mechanics when compared with 
the control (p < 0.05). These could be due to the effects of 
benzene and xylene, as reported by [11], benzene causes 
pancytopenia and could lead to bone marrow aplasia, 
while xylene has been found to cause leucopenia. These 
changes could lead to impaired migration of phagocytic 
cells, lower resistance to viruses, bacteria and foreign 
bodies [12]. Gasoline is largely a mixture of hydrocarbon 
and hydrocarbon consists of mixture of n-paraffins, 
naphthalene, olefins and aromatics. Aromatics is mostly a 
mixture of benzene, toluene and xylene [13]. 

Previous studies have also documented significant 
changes in RBC, Hb, MCH and MCHC in subjects who 
are exposed to gasoline [14,15]. The toxic components 
especially those in petroleum fumes, have been reported to 
change blood chemistry and induce anaemia by causing 
bone marrow hypoplasia in experimental animals [12]. 
This study suggests a similar effect on humans. Benzene 
and lead are toxic constituents of gasoline. They become 
activated in the bone marrow and the cytotoxic effects 
observed are mediated through disturbance in DNA 
function. The resultant bone marrow depression is 
characterized by inadequate production of red cell and 
other formed elements [16]. This correlates with the 
findings in this study. 

Fuel attendants exposed to gasoline fumes beyond 2 
years have lower (p < 0.05) PCV, Hb, MCH and MCHC 
than those exposed for 2 years or less (Table 3). 
Length/duration of exposure plays a role in affecting 
haematological indices. This conforms to previous works 
of [3,9]. This is due to bone marrow depression which is 
characterized by inadequate production of red cell and 
other formed elements as reported by [16]. A similar 

scenario was also observed in the auto mechanics group as 
shown in Table 4. Auto mechanics of over two years had 
their RBC, Hb, MCH and MCHC significantly lower (p < 
0.05) than auto mechanics of two years and below. This 
shows an association between length of exposure and 
effect on haematological indices. 

The fuel attendants had slightly lower (p < 0.05) mean 
values for some haematological indices than auto 
mechanics. Some of them admitted going into the 
underground storage to measure the volume of gasoline, a 
very dangerous practice. Equally, some of them are 
involved in offloading gasoline supplies from the supply 
truck to the underground storage which also predisposes 
to heavy exposures. The heat generated in the 
underground facility produces more gasoline fumes which 
have little escape route. It is therefore hazardous to enter 
into such enclosure. 

4.1. Conclusion 
This study has shown that auto mechanics and fuel 

attendants are exposed to gasoline vapour leading to 
decreased haematological indices. Fuel attendants are 
more at risk than auto mechanics and could be at risk of 
developing anaemia. 

List of Abbreviations 
Pg - picogram 
Fl - femtolitre 
RBC - Red blood cell count 
WBC - White blood cell count 
PCV - Packed cell volume 
HB – Haemoglobin concentration 
MCV – Mean cell volume 
MCH – Mean cell haemoglobin 
MCHC – Mean cell haemoglobin concentration 
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