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The Possible Risk of Benzene, Toluene and Xylene in the
Worksite: the Application of the Biological Mnitoring
Technique and the Neurobehavioral Evaluation System

ABSTRACT

From Oct. 1992 to Feb. 1993, we perform a large prospective field study to
evaluate the exposure of organic solvents and it's health effect for the workers at 6 paint
manufacturing factories in Taipei and Tao-Yuan areas. 479 of 514 workers in the 6
factories received health examination with mean age of 38 years old (range: 16 - 74) and
mean education years of 11 (range: 0 - 19). The collected data included health
questionnaire, occupational questionnaire, blood sampling, physical examination,
neurological examination, vibration threshold test and thermal threshold test. 298
workers received neurobehavioral test and liver function test was performed in 402
workers. Voluntary personal passive sampling for detecting the exposure of organic
solvents was done in 284 workers. Pre-shift and end-of-shift urine samples was
collected also at the same day. Air sampling was analyzed by gas chromatography and
the metabolites of toluene and xylene was analyzed by high performance liquid

chromatography.

The results of air sampling showed that the exposed organic solvents in the paint
manufacturing environment included benzene, toluene, xylene, n-hexane, methyl-iso-
butyl-ketone, n-butyl acetate and acetone. The factors affecting the degree of exposure
were consuming amount of organic solvents, exposure duration of workers, and the
distance between the workers and the sources of organic solvents. The urinary hippuric
acid and methyl-hippuric acid represented the biological exposure index of toluene and
xylene and the result showed that, after correcting the creatinine concentration, the
correlation coefficient between toluene and hippuric acid was 0.9 while that between
xylene and methyl-hippuric acid was 0.92.

According to the results of air sampling and after considering the individual
exposure condition in different work zone and job, we divided the exposure index in

three degree: 0, 1, 2 (the median of hygienic effect: 0, 0.03, 0.25). We divided the



workers in the paint factories into direct and indirect workers. By using the multiple
regression and logistic regression model to control the confounders i.e., age, education
level, sex and alcohol drinking, worse performance to non-verbal stimulation was found
in both direct and indirect workers with higher exposure to organic solvents.

As to liver function test, by using the multiple regression and logistic regression
model to control the effect of sex, drug, alcohol intake, and hepatitis B and C, we found
the exposure to organic solvents would cause elevated alkaline phosphatase and serum
bile acid level and high abnormal rate of serum bile acid. On the other hand, the
exposure to organic solvents would not higher abnormal rate of liver function test in
hepatitis B carrier.

keywords  neurobehavioral test, non-verbal stimulation, liver function test,

alkaline phosphase, serum bile acid
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