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Benzene is a volatile organic compound that is found in petroleum. Its main sources
include automobile refueling operations, automobile exhaust, and industrial emission. Since
benzene is known to be a human carcinogen and able to cause adverse health effects such as
aplastic anemia and- leukemia, it is important to study the effects of benzene exposure in some
occupations where there is routine exposure to this compound, such as gasoline service attendants.
This study was designed to evaluate the level of occupational exposure to benzene at gasoline
stations and the relationship of environmental exposure to benzene and biomarkers of exposure
through the levels of blood benzene and urinary t.t-muconic acid (1,i-MA).

This study was conducted in 11 gasoline stations, ultilizing 3 offices as control sites.
Study subjects consisted of 47 healthy male non-smokers. Gasoline service attendants (n=29) and
office workers (n=18) were selected for benzene-exposed and control groups, respectively. The
environmental benzene levels in workplaces and in the breathing zone of individual subjects were
monitored simultaneously. The results showed that the median and range of benzene levels in the
gasoline stations was 22.70 (1.60-216.95) ppb while the median and range of benzene in control
sites was 2.08 (0.00-59.42) ppb. The median and range of benzene levels in breathing zones of
exposed and control subjects were 84.78 (2.80-439.56) and 10.10 (0.25-167.38) ppb, respectively.
A correlation between benzene levels in the workplace and benzene levels in breathing zone was
statistical significant at p<0.01. For biomarkers, blood benzene levels at the end of the workshift
(8hrs) and urinary t,t-MA at the begining and end of the workshift were measured. The median
and range of benzene in blood samples for exposed and control subjects were 507.36 (178.27-
1697.30) and 217.50 (34.44-267.00) ppt, respectively. The median and range of urinary tt-MA of
exposed and control subjects after the workshift were 118.44 (11.65-523.68) and 43.62 (0.00-
266.87) ng/ml, respectively. The median and range of t,t-MA expressed as mg/g creatinine was
0.098 (0.007-0.253) for exposed subjects and 0.071 (0.000-0.315) for the control group. The levels
of two biomarkers and benzene detected in the exposed group were significantly higher than those
in the control group (p<0.01-0.05) Correlation of benzene level in breathing zone with benzene
level in blood or level of urinary t,t-MA was statistical significant (p<0.01-0.05).

Assessment of health effects in the study subjects was performed on blood chemistry
analysis of liver function (total and direct billirubin, AST, ALT), kidney function (BUN,
creatinine, uric acid), and hematological parameters (ESR, CBC, red blood cell indices) as well as
pulmonary function (FEV1, FVC, FEV1/FVC ratio) using a spirometer. The results showed that in
all subjects all of these parameters were in the normal range; however, some significant alterations,
i.e. decreased Hb and Hct in the benzene-exposed group was observed. The study of confounding
factors revealed that alcohol consumption and working duration did not significantly correlate to
the level of biomarkers in each group of subjects.

In conclusion, the 8 hrs TWA of benzene exposure, blood benzene concentration and
urinary tt-MA of the gasoline service attendants were significant higher than those of office
workers. The present study also demonstrated a good correlation between levels of benzene
exposure and levels of blood benzene or t,1-MA suggesting that these parameters could be used as
biomarkers of benzene exposure. However, adverse health effects from occupational exposure to
benzene as measured by the chosen indicators in this study in gasoline service attendants were not
observed.
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