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Abstract

Vehicles refueling station workers are a class of labors prone to long term petroleum product
toxicity due to their routine work at vehicles refueling stations. Health problems posed by the
pollutants at the work environment of an individual are closely linked to the nature and level of
exposure to these hazardous chemicals. The adverse effect of the toxicants in such environment
is a common phenomenon in all the developing countries. The awareness about this problem is
lacking in Pakistan, particularly in Khyber Pakhtunkhwa. In present study, blood biochemical
parameters like calcium, cholesterol, glucose, magnesium, potassium, phosphorus and
triglyceride levels were determined among workers and control individuals. The results of the
workers showed an increase in glucose, cholesterol and phosphorus level; while significant
decrease was observed in calcium and potassium level as compared to the control group of
individuals. While the level of magnesium and triglyceride level was same in both groups. In
comparative picture, the blood biochemical parameters were normal in control as that of
workers. Further study may be conducted to investigate the effect of such environment on other
blood parameters and large size population may be included in the study.

Keywords: Blood chemistry, Vehicle Refueling Stations, Hazardous chemicals
1. Introduction

Vehicles refueling station workers are a class of labors prone to long term petroleum product
toxicity due to their routine work at vehicles refueling stations (Hobson, 1984). Petrol diesel
products affect different systems of the body (Niazi et al., 1989) because of the presence of
organic and inorganic substances (Kilburn, 2000). Paraffin’s, naphthalene’s, and aromatics are
the three groups of crude oil (Hobson, 1984). In addition to the practically infinite mixtures of
hydrocarbon compounds that form crude oil, sulfur, nitrogen, and oxygen are usually present in
small but often important quantities (Krewski et al., 2000). Sodium chloride and many metallic
elements are found in crude oils, among them the most common are vanadium and nickel;
which are potent carcinogenic and mutagenic (Mildvan, 1970). Transporting the oil can affect
the wildlife, environment and can pollute groundwater. Processing oil at the refinery can
contribute to air and water pollution. Diesel exhausts produce pollutants like hydrocarbons,
oxides of nitrogen and carbon (Ware et al., 1993). Burning gas online to fuel cars contributes
to air pollution which can alter lung function (Salvi et al., 1999).Health problems posed by
these pollutants at the work environment of an individual are closely linked to the nature and
level of exposure to these hazardous chemicals, whose exposure; can create symptoms like
chronic cough, wheezing and breathlessness (Ware et al., 1993).

The adverse effects of the toxicants in such environment, is a common phenomenon in all the
developing countries. The awareness about this problem is lacking in Pakistan, particularly in
Khyber Pakhtunkhwa. Therefore, the present study is focused to investigate, the effects of
vehicles refueling stations environment on health status of the workers, and to recommend
guidelines in case of ill effects, that will be helpful in safety measures.

2. Materials and Methods

2.1 Study Design and Data Collection
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A survey of the study area was conducted in April-August 2009, during which, primary data
and blood samples were collected from the workers of different vehicles refueling stations and the
people living all around the area near the vehicles refueling stations (control). A total of 50
individuals were randomly selected for the study irrespective of their age and working hours in
the station. A printed questionnaire regarding the age, socioeconomic status, and health status;
narcotic using habit and duration of stay at work place was completed by each participant
before the blood sample was collected after written informed consent. University of Malakand
ethical committee approved the study protocol. Furthermore, these two groups were further
subdivided into two groups on the basis of their ages (20-30 years and 30-40 years age groups).

2.2 Blood Collection

All the individuals were not informed prior to sampling; therefore, all the individuals were in
non-fasting condition. The blood samples of 3 ml were collected from each person in tubes and
after 30 minutes, the collected samples were centrifuged at 6000 rpm for 2 minutes for serum
separation. The collected serum was used for analysis of various biochemical tests. Fully
Automatic Blood Chemistry Analyzer 4000 (ltaly) and Shimadzu Double Beam
Spectrophotometer 1700 Pharma (Japan) was used for analysis of different biochemical
parameters.

2.3 Biochemical Analysis

The following biochemical parameters were measured in order to study the effect of vehicles
refueling stations on the health status of workers.

2.3.1 Calcium Level

The calcium level was determined in the serum using the method and principle described by
Pollard and Martin, (1956) and Gitelman, (1967).

2.3.2 Cholesterol

The esterified cholesterol is hydrolyzed into free cholesterol and then into cholestene-3-one
with formation of hydrogen peroxide that reacts with hydroxybenzoate and 4 aminoantipyrine
to produce a colored complex whose color intensity is directly proportional to the total
cholesterol (Trinder et al., 1969 and Kaplan et al., 1989).

2.3.3 Glucose

The glucose level is determined in the presence of glucose oxidase, formed hydrogen peroxide that
reacts with phenol and 1-aminophenazone to red violet quantifiable as indicator (Barham et al., 1972
and Teuscher et al., 1971).

2.3.4 Magnesium

The photometric determination of magnesium was carried out by using the Calorimetric endpoint
method described by Bablok et al., 1988.The color intensity was determined photometrically in
the ultra violet region (340 nm).

2.3.5 Potassium
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The amount of potassium was determined by using sodium tetraphenylboron in a specifically
prepared mixture - method documented by Hilmann et al., (1967) and Henry, (1974).

2.3.6 Triglycerides

The triglyceride level was determined after the enzymatic hydrolysis with lipases. Indicator
was quinonemine, formed of hydrogen peroxide, 4-amino antipyrine and 4-chlorophenol,
under the catalytic influence of peroxidase - a principle described by Jacobs and VVanDemark,
(1960).

2.4 Data Analysis

Data obtained was statistically analyzed by using online available software, Prism, Demo
version 05, downloaded from the site www.graphpad.com.

3. Results
3.1 History of Workers and Control

A printed questionnaire was designed to collect the information regarding the age,
socioeconomic status, narcotic use and health status of workers and their total duration at
stations, as well as from the control group (Table 1).

Table 1. History of workers and control

TB= Tuberculosis

Age Group No. Economic | Feeding Health Narcotic Exposure Time
(Years) Sample Status Condition Status % Users % (Months)
Workers
(20-30) 30 Poor Non Fasting | 2Chest Pain | 1 Snuff 12-80
2 Allergy 2 Cigarettes
1TB 0 Hashish
9 Fatigued
30-40 20 Poor Non Fasting | 4Chest Pain | 2 Snuff 36-204
3 Allergy 2 Cigarettes
2TB 1 Hashish
14 Fatigued
Control 30 Poor Non Fasting | 0Chest Pain | 2 Snuff
(20-30) 0 Allergy 1 Cigarettes 00
0TB 0 Hashish
1 Fatigued
(30-40) 20 Poor Non Fasting | 0Chest Pain | 1 Snuff
1 Allergy 1 Cigarettes 00
0TB 0 Hashish
3 Fatigued

3.2 Analysis of Calcium Level

Calcium level of the vehicles refueling station workers and control was analyzed to study the
effect of petroleum on blood calcium. The mean level of calcium for vehicles refueling stations
workers was (6.92 £ 0.56 mg/dl,P value = 0.1136) with a range of (9.1 £ 0.49to 2.5 + 1.1mg/dl).
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The mean level of calcium for the control was (8.42 + 0.90 mg/dl, P value = 0.1136) with a
range of (11.7 + 2.73 t01.45 + 0.29 mg/dl). The calcium level was low in vehicles refueling
station workers when compared to that of control group. Graphs showing mean calcium level
of control and vehicles refueling station workers have been given in figure no.01. The
calculated P value for calcium was 0.1136, while the level of significance was 0.05. The P

value 0.1136 was greater than the level of significance (0.05).
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Figure 1.The calcium level of the workers and control individuals
3.3 Analysis of Cholesterol level

The mean value of cholesterol level for vehicles refueling station workers was (166.05 + 3.66
mg/dl, P value = < 0.0325) with a range of 80.33 £5.93 to 317 £ 2.00 mg/dl. The mean value of
cholesterol for control was (148.09 + 0.397 mg/dl, P value = < 0.0325) with a range of (146.9 +
0.387 to 169.1 + 0.788 mg/dl). In figure 02, the graph has been given, showing the mean
cholesterol level of control and vehicles refueling station workers. The P value for cholesterol
was calculated < 0.0325 while the level of significance was 0.05.
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Figure 2. The cholesterol level of the workers and control individuals
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3.4 Analysis of Glucose
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The mean value of glucose for workers was (142.7 + 2.5 mg/dl, P value = 0.0213) with a range
of 64.3 £ 3.01 to 280.33 + 3.512 mg/dl. The mean value for control was (103.33 + 2.08 mg/dl,
P value = 0.0213) with a range of 73.00 + 2.08 to 124.33 + 2.5 mg/dl. Graphical presentation of
mean glucose level of control and workers has been made in figure no. 03. The P value for
glucose was calculated 0.0213 while the level of significance was 0.05.
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Figure 3. The blood glucose level of the workers and control individuals
3.5 Analysis of Magnesium level

Magnesium level of vehicles refueling station workers and control was analyzed using UV
spectrophotometer. The mean value for magnesium level of workers was (2.3 £ 0.27 mg/dl, P
value = 0.0057) with a range of 0.83+ 0.045 to 4.33 + 0.07 mg/dl. The mean value for
magnesium level of control was (1.92 + 0.082 mg/dl, P value = 0.0057) with a range of 1.487 +
0.075 to 2.087 + 0.035 mg/dl. Vehicle refueling environment has no significant effect on the
magnesium level of the workers. Graph showing mean magnesium level of control and
workers has been given in figure no. 04. The P value for magnesium was calculated 0.0057
while the level of significance was 0.05.
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Figure 4. The Magnesium level of the workers and control individuals

239 www.macrothink.org/jbls



1 Journal of Biology and Life Science
A\ Mac_rotthl;lk ISSN 2157-6076
Institute 2013, Vol. 4, No. 1

3.6 Analysis of Phosphorus level

Mean value for phosphorus level of workers was (8.6 + 2.32 mg/dl, P value = 0.0150) with a
range of 1.02 +0.230 to 8.6 + 2.32 mg/dl. Mean value for phosphorus level of control group
was (4.937 + 0.076 mg/dl, P value) with a range up to 4.7 + 0.087 to 5.180 + 0.060 mg/dIl. A
significant increase in blood phosphorous level was detected in workers exposed to vehicle
refueling station environment when compared with control group (P value = 0.0150). Graph
showing mean phosphorus level of workers and control has been given in figure no 05. The P
value for phosphorus was calculated 0.0150 and the level of significance was 0.05.
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Figure 5. The phosphorus level of the workers and control individuals
3.7 Analysis of Potassium level

Mean value for potassium level of workers was (1.73 £+ 0.36 mg/dl, P value = 0.0331) with a
range of 0.65 +0.04 to 8.5 +1.5 mg/dl. Mean value for potassium level of control group was
(3.14 £ 0.111 mg/dl, P value = 0.0331) with a range up to 1.33 + 0.16 to 4.9 + 0.11 mg/dl. The
potassium level of workers was less than that of control, which showed that exposure to such
environment, may decrease the blood potassium level of workers. Graph showing mean
potassium of control and workers has been given in figure no. 06. The P value for potassium
was calculated 0.0331 and the level of significance was 0.05.
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Figure 6. The blood potassium level of the workers and control individuals
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3.8 Analysis of Triglyceride level

Mean value for triglycerides level of workers was (167.5 + 5.1 mg/dl, P value = < 0.0012) with
a range of 35.6+5.5 to 288.03+3.01 mg/dl. Mean value for triglycerides level of control group
was (147.4 + 3.86 mg/dl, P value = << 0.0012) with a range of 109.9 +0.202 to 178.8 +0.563
mg/dl. There is no significant difference between triglyceride level of workers and that of
control, which shows that, exposure to petroleum may have no effect on blood triglycerides
level of workers. Graphs showing mean triglycerides of control and workers have been given in
figure no. 07. The P value for triglycerides was calculated < 0.0012 and the level of
significance was 0.05.
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Figure 7. The blood triglyceride level of the workers and control individuals
3.9 Comparative Analysis of Blood Chemistry of Workers and Control Individuals

The comparison has also been made among the worker’s and control’s blood chemical
parameters, and also age wise comparison of different blood chemical parameters among
control and workers has been sorted out. These have been shown in table no. 02 and 03
respectively.

Table 2. Comparative analysis of blood chemistry of workers and control individuals

Parameters | Workers | Control
Mean £SD p 95% C.1 Mean £SD p 95% C.1

Calcium (mg/dl) 6.92+056 0.1136 -2.6t00.29 8.42 £ 0.901 0.1136 -2.6t00.29
Cholesterol (mg/dl) 166.05+3.66 0.0325 -34to-15 148.09 + 0.397 0.0325 -34 to -15
Glucose (mg/dl) 142.7+25 0.0213 161062 103.33£2.080 0.0213 16 to 62
Magnesium (mg/dl) 2.3 £0.27 0.0057 -0.87t0-0.16  1.92 £ 0.082 0.0057 -0.87 t0 -0.16
Phosphorus (mg/dl) 8.6 +2.32 0.0150 0.13t01.1 4.937+0.076  0.0150 0.13t01.1
Potassium (mg/dl) 1.73+0.36 0.0331 -20t0-0.89 3.14+0.111 0.0331 -20t0 -0.89
Triglyceride (mg/dl) 167.5+5.1 0.0012 4.410 35 147.4 + 3.86 0.0012 4.41t0 35

SD= Standard Deviation, C.I= Confidence Interval
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Table 3. Age wise comparative analysis of blood chemistry of workers and control individuals

A\ MacrOthlnk Journal of Biology and Life Science

Parameters
Calcium  Cholesterol ~ Glucose ~ Magnesium  Phosphorus Potassium  Triglyceride
(mg/dl) (mgy/dl) (mgy/dl) (mg/dl) (mgydl) (mgydl) (mg/dl)
Workers
Age Group
(20-30)

Mean+SD  8.615+5.394 149.4+57.99 42.7+69.85 2.251+1.358 3.775+1.908 2.093+1.561 153.5+62.55

Lower 2.560 80.30 32.33 0.800 1.210 0.570 35.67
Upper 18.23 309.5 280.2 7.600 8.660 8.530 288.1
Workers

Age Group

(30-40)

Mean+SD  7.545+4.604 191.1+54.01 142.8+61.88 2.670+1.085 5.126+0.988 1.201+0.508 187.2+25.46

Lower 2.560 119.6 71.00 1.000 2.780 0.690 119.2
Upper 17.56 317.0 319.0 4.330 6.530 2.960 2259
Control

Age Group

(20-30)

Mean+SD  8.240+2.797 146.5+13.10 100.1+14.44 1.888+0.161 4.948+0.2048 2.853+1.079 146.3+10.58

Lower 1.460 106.7 73.00 1.490 4.070 1.330 109.9
Upper 11.70 169.2 125.0 2.090 5.180 6.050 178.8
Control

Age Group

(30-40)

Mean +SD  8.712+1.177 150.4+2.975 96.68+12.40 1.926+.0898 4.920+0.200 3.621+0.836 149.2+3.776

Lower 5.580 1442 81.00 1.660 4.400 2.330 138.8

Upper 11.10 157.2 1243 2.020 5.180 5.070 158.9
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4. Discussion

A questionnaire was designed to collect the information about the age, economic status, and
health status and exposure time of the workers to petroleum. The workers were of different age
groups ranging from 20-40 years. All the workers had poor economic status. Among the
workers, 16% were narcotics users. They used different kinds of narcotics including snuff,
cigarettes and hashish etc. The information about their health status revealed that 12% of
workers had chest pains, 10% had allergies and 6% had TB (Tuberculosis). Most of the
workers were suffering from muscular pain and fatigue. All of them were having full time duty.
Control group had also allergy as well as muscular fatigue. All the individuals were in non
fasting state. The blood samples were collected randomly. The serum samples of the workers
were analyzed for calcium level. The mean level of calcium for workers was (6.92 + 0.56
mg/dl). The calcium level was low in vehicles refueling station workers when compared to that
of control group. The difference between the two groups might be due to exposure of the
workers to vehicle refueling station environment. Same results have been found by Shakirov
(2001), by mentioning that calcium level was low in the workers engaged in oil refueling
industry. From the present result of calcium, and after the comparison with the previous
research work done on the same aspect, it is revealed that the exposure to such environment
leads to decrease in blood calcium level. The reason may be that lead is added to petroleum as
anti knocking agent and it has adverse effect on calcium level. Lead increases the mobility of
calcium to come out from the bones and enters into the blood stream. There will be the high
level of calcium in blood and elimination from the body leads to deficiency of
calcium(hypocalcemia). The mean value for cholesterol level of the workers was (166.05 +
3.66 mg/dl), which represents high cholesterol level that might be exposure to petroleum
environment. The present study is in correlation with the study of Tsai et al., (2009) in which a
positive association between several health risk factors and mortality was recorded. The
present study is not in correlation with the study of Raza et al., (1995), who reported a
decreased cholesterol level in workers exposed to gasoline. The deviation from the study cited
may be due to the exposure time of the workers, difference in sample sizes or subject; or
exposure to other chemicals present in the environment. The high level of cholesterol may be
due to the leaded petroleum which has positive co-relation with each other. Lead alters the
cholesterol level. When lead level increases, cholesterol level also rises up. The mean value for
glucose level of workers was (142.7 + 2.5 mg/dl). The mean value for glucose level of control
was (103.33 £ 2.082 mg/dl). The results showed that there is significant increase in glucose
level of workers. Increase glucose level in petrochemical industry workers has also been
reported by Pollini et al., (1986), which is in co-relation with the present findings. The present
study is also in agreement with the study of Tsai et al., (2009), who reported an increased level
of glucose in petroleum industry population. The present study is not in correlation with
Alonso-Alvarez et al., (2007), who found a reduced glucose level after acute exposure to heavy
fuel oil in seabird. The deviation may be due to exposure time, or may be also due to
differences in experimental subjects. Mean value for Magnesium level of workers was (2.3 £
0.27 mg/dl and for control group was (1.92 + 0.082 mg/dl). The results showed that there was
no significant difference among the two groups. The present study is not in correlation with the
study of Shakirov (2001), by observing an increased level of magnesium in workers engaged in
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oil refining industry. The present study is also not in correlation with the study of Katsumiti et
al., (2009). This deviation may be due to certain factors like exposure time of the workers in the
environment, experimental subject, chemicals and equipment used in evaluation of magnesium
level. The mean value of Phosphorus for workers was (8.6 + 2.32 mg/dl) and for control was
(4.937 £ 0.076 mg/dl dI). Phosphorus level of workers was high as compared to control. The
present study is in correlation with the study of Shakirov (2001), that workers, who had been
exposed to oil-refining industry showed a remarkable increase in phosphorus level among all
exposed workers. The mean value of potassium for workers was (1.73 + 0.36 mg/dl) and for
control was (3.14 + 0.111 mg/dl). Potassium level of workers was low as compared to control.
The present study is in correlation with the study of Brauner et al., (1999). Workers, who had
been exposed to crude oil, were examined and decrease in Potassium level was found among
exposed workers. The present study is also in agreement with the study of Shakirov (2001),
who examined the electrolyte metabolism in workers engaged in oil-refining industry. The
mean value of triglycerides for workers was (167.5 + 5.1 mg/dl) and for control was (147.4 +
3.86 mg/dl). From the present results it was concluded that there was no any significant
difference among the two groups (P Value = < 0.0125). The present study is not in correlation
with the study of Raza et al., (1995) by detecting decreased blood triglycerides level after
exposure of workers to gasoline. The deviation from the study cited may be due to difference in
exposure time of the workers, difference in sample sizes or subject, or exposure to other
chemicals present in the environment.

5. Conclusion

From the present study it was concluded that vehicle refueling station environment have
adverse effects on health status of workers. Biochemical tests (calcium, cholesterol, glucose,
magnesium, potassium, phosphorous and triglycerides) of workers showed that such
environment have ill effects on workers’ health. Glucose, cholesterol and phosphorous level of
workers were high and there was a decrease in calcium and potassium level. Exposure of
workers to such environment may cause bone deformity due to effect on calcium and
phosphorous level, as well as, can also cause heart problem due to high cholesterol level.
Increased glucose level may lead to diabetes. These ill effects are due to lack of safety
measures, poor hygiene and lack of basic health education.

Limitations

Limitations of the present study are, small population size was studied, and, the compounds
present in the petroleum products were not measured in the workers due to lack of facilities.
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