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ABSTRACT

Background:Lead and cadmium are important occupational and environmental pollutants. Increase plasma levels of these toxic
metals were found to be associated with chronic diseases. Lead causes chronic diseases through generation of reactive oxygen
species (ROS) and alteration of antioxidant defense system in occupationally exposed workers through its effects on cell
membrane and DNA, while the toxic effects of cadmium are mediated via blocking the biocatalytic antioxidant actions of copper,

zinc and cobalt.
Aims And Objectives: Evaluate risk of lead and Cadmium toxicity among roadside dispensers of petrol in Gombe state, Nigeria.

Materials And Methods: Plasma levels of heavy metals (lead and cadmium) were compared between 90 road side dispensers of
petrol and 90 controls. Lead and cadmium ware analyzedusing Atomic Absorption Spectrophotometer (AAS).

Results: The mean age of the exposed and control groups were 29.03 £ 3.7years and 29.24 + 3.5 years respectively. The mean
plasma levels of lead (20+ 0.54 ug/dl) and cadmium (20+ 0.45 ug/dl) were significantly higher (p< 0.001) among the road side
dispensers of petrol compared to the controls (10+0.24 ug/dl and 10+0.2 ug/dl respectively)

Conclusion: Our data has demonstrated higher level of lead and cadmium in road side dispensers of petrol compared to the
controls. This is an indication that roadside petrol dispensing is associated with high plasma lead and cadmium and may
predispose to diseases associated with those heavy metals. We suggest that legislation on road side petrol dispensing should be
enforcedto reduce incidence of long term complications from exposure.

BACKGROUND almost always stay by the road side waiting for their customers

. . . . . which in itself is associated with increased levels of exposure
xposure to toxic chemicals in petrol is a major

. . 45
occupational health concern worldwide' due to its toppetrol and its constituents. "-

frequent utilization in automobiles and other
machines especially in developing nations.” One of such
exposures is among roadside petrol dispensers which are
common sight in Nigeria, most especially in the Northern part
of the country.” Most local petrol dispensers have little
knowledge on the safe handling and transportation of
chemicals and do not use any form of protection against the

fumes emanating from the petrol which they dispense. They

Lead and cadmium are important occupational and
environmental pollutants and which appear to be of public
health importance in Nigeria when compared to other heavy
metals.’Chronic toxicity to these heavy metals can be acquired
through exposure to petrol. Increased plasma levels of these
toxic metals have been associated with many chronic
diseases.”” Lead causes chronic diseases through generation of

reactive oxygen species and alteration of antioxidant defense

27



Gombe Medical Journal

system in occupationally exposed workers through its effect
on cell membrane and DNA. The toxic effects of cadmium are
mediated via blocking the biocatalytic antioxidant actions of

copper, zinc and cobalt.’

In Nigeria, especially in the north, must studies were carried
out on acute exposure to lead, associated with gold mining in
Zamfara among children.”’ None, to our knowledge involved
chronic exposure to lead and cadmium, especially among
roadside dispensers of petrol. An understanding of the plasma
levels of these heavy metals among exposed individuals will
help in generating data useful for the prevention and timely
intervention of chronic heavy metal toxicity especially among

roadside petrol dispensers.
AIMS AND OBJECTIVES

The aim of this study was to evaluate the risk of lead and
cadmium toxicity among roadside dispensers of petrol in
Gombe, Nigeria.

MATERIALSAND METHODS
SETTING

The subjects in the study were drawn from Gombe State,
North-East Nigeria using multi-staged sampling technique.

DESIGN

This was a cross sectional analytical study approved by the
Gombe State Ethical Committee. Ninety healthy known road
side dispensers of petrol were recruited and also ninety age and
sex matched controls.

INCLUSION CRITERIA

Only apparently healthy, full time roadside dispensers of
petrol were included in the study.

EXCLUSION CRITERIA

People who had other occupational exposure to heavy metals
were excluded from the study. These include those working in
welding, battery, painting, auto mechanics industries."Petrol
station attendants were also excluded from the study.

SELECTION OF CONTROLS

Sex and age matched controls were selected from the general
population in the same environment.

SAMPLE COLLECTION AND LABORATORY
PROCEDURES

Structured questionnaire requesting bio data, anthropometric
measurements, duration of petrol dispensing and use of
apparel was administered by the researcher at the site of petrol
dispensing participants were asked to fast for sample

collection the following morning.

Smls of fasting venous blood was collected from each
participant into a heparinised plastic sample bottle. Plasma
was separated by centrifugation and frozen within 30minutes
at-20C"till the time of analysis.

Plasma levels of heavy metals (lead and cadmium) were
analyzed using Atomic Absorption Spectrophotometer
(AAS)" and levels were compared between 90 road side
dispensers of petrol and 90 controls.

Statistical analysis

The data was analyzed on a computer using the system for
SPSS version 20.00 for windows. The mean (X) and standard
deviation (SD) for age, lead and cadmium of the gasoline of
exposed and non-exposed were computed for comparison.
Student T-test was used to determine significant difference
between means of the two groups. Pearson correlation
coefficient was used to establish correlation between the
plasma levels of the heavy metals (lead and cadmium) and the
duration of exposure to gasoline. The level of significance was

fixed at the 5% probability level.

RESULTS

The mean age of the exposed and control groups was 29.03 +
3.7 and 29.24 + 3.5 years respectively. Ninety respondents
were roadside dispensers of petrol. Among the controls, 20
(22.2%) were teachers, 25(27.8%) were famers, 17(18.9%)
were students and 28(31.1%) were other occupations. None of
the exposed population used protective apparatus. The
demographic data for the study participants can be seen in

Table 1

Table 1: Occupational distribution of the control

group
Occupation Frequency Percent (%)
Trader 34 37.8
Teacher 10 11.1
Farmer 9 10.0
Student 17 18.9
Others 20 22.2

Thek®tth plasma levels 80lead (20+ 0.534Q0:M1) and cadmium

0+ 045 na/d ere-sianificanth hicher (o< 0.001) amona
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the road side dispensers of petrol compared to the controls
(10+0.24 pg/dl and 10+0.2 pg/dl respectively).
Table 2: Student's t- test for equality of means between

exposed and controls

VARIABLE EXPOSED  CONTROLS

There was positivdESN¢ERIon BEANRDihe RIYALGE of
e;&%‘é{g}lg/ dMa heavyz%)e%Ps (lead ia%%f(gc))ldmium)oﬂ% 0.05).

pSadmium(ug/d) “20045) 000

TABLE 3: Pearson correlation of duration of exposure

(hours) and other measured parameters
Discussion

VARIABLE r p

Leaé Qaﬂﬁm}ium are part of he@gain threats 12 human health
frorﬂ el;eén.ly metal ?x'posurez.2 o %ifity occyys; gt lower levels

metals have been regularly reviewed for a long period of time'"
12

In this study, it was found that lead and cadmium levels were
significantly higher among the petrol exposed group
compared to the controls. This finding was similar to other
studies where Bayraktar et-al” found significantly higher
levels of lead in petrol exposed subjects compared to controls,
similar findings were made by Naeher et-al."

The plasma levels of lead and cadmium found in this study
were far above the U.S Centers for Disease Control and
Prevention's advisory level of concern (10 ig/dl)”’, many have
even suggested that lead and cadmium should not have
threshold limits and that their ideal plasma levels should be
zero.” The significantly higher levels of lead and cadmium
among the exposed group is therefore far from the ideal.

In Nigeria, especially in the North most studies are about lead
and cadmium and were related to acute toxicities associated
with mining activities.”” These studies found high levels of
toxicity in more than 90% of children in villages around
mining sites. This study, found occupational exposure that is
chronic in nature and mainly affects adults. Lead and cadmium
toxicity may be both occupational and environmental, both
acute and chronic and may affect both children and adults.
Exposures to these heavy metals has been found to be
associated with oxidative stress and several chronic diseases

including malignancies.'”” Some studies have demonstrated
association of lead toxicity with iron deficiency anemia, low
birth weight and chronic hearing loss, kidney and bone

diseases. >

The toxicity is higher among children due to
higher intestinal absorption and more permeable blood brain
barrier. Therefore, the observed higher levels of these heavy
metals in the exposed group in our study may predict oxidative
stress and risks associated with it.

The association of lead toxicity with oxidative stress has been
further demonstrated by some studies that show reduction of
plasma lead after supplementation with the antioxidant
vitamin C.*

There is a strong need for going further to find out the effect of
antioxidant supplementation on the heavy metal toxicity
demonstrated among road side dispensers of petrol. This is
because many studies have shown a decrease in oxidative
stress in people who are exposed.”* If found to be useful;
antioxidant supplementation can be advocated to reduce the
risk of heavy metal toxicity among the people that are exposed
to petrol. This may be effected by the consumption of fruit and
vegetables that are rich in antioxidants ranging from tomatoes,

grapes, orange, melon and tea.” ™

CONCLUSION

The data from this study has demonstrated higher level of lead
and cadmium in road side dispensers of petrol compared to the
controls. This is an indication that roadside petrol dispensing is
associated with high plasma lead and cadmium and may
predispose to diseases associated with those heavy metals.

The roadside petrol dispensers should be educated about the
risk of chronic lead and cadmium toxicity involved in their
trade. Legislation on roadside petrol dispensing should also be
enforced to reduce incidence of long term complications from

exposure.
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