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Purpose: Bitumens (asphalts) used for road pavement in Hungary have a low tar content since the 1980s. However, bitumens, as a substance belong to the IARC Group 2B of carcinogens. Other carcinogens in the working environment are crude oils (Group 1) and diesel exhaust gases (Group 2A). Lifestyle factors also affect the health status of road pavers. The aim of this study was to investigate the changes in health status and geno- and immunotoxicology parameters of road pavers.

Methods: Two sets of multiple end-point follow-up genotoxicology monitoring were performed in Hungarian road pavers between 1996-1999 and 2003-2004. The latter set was supplemented with immunotoxicological endpoints. Donors were interviewed by a physician to collect data on age, medication, smoking and drinking habits, medical and work histories, and took part in a routine clinical laboratory check-up, including haematology, liver and kidney function tests and risk factors. The multiple end-point genotoxicology monitor, developed in our laboratory includes the determination of chromosome aberration (CA), sister-chromatid exchange, and HPRT mutation frequencies and the measurement of DNA repair performed in peripheral blood lymphocytes according to the standard methods. Immunotoxicology monitoring was completed by determination of lymphocyte subpopulations, activation markers (CD25, CD71) and the measurement of oxidative burst of leukocytes. Altogether 72 asphalt-exposed workers (25 hand pavers, 30 finishers and 17 mixers) were investigated. The results were compared to those of 17 asphalt industry (management) controls and 87 non-exposed industrial controls. Half of the donors were active smokers and 80% were regular drinkers.

Results: Among the exposed the most frequent clinical symptoms were liver and kidney dysfunctions, hypertonia, hyperglycaemia, hypercholesterinaemia and rheumatoid complaints. However, the management controls also suffered from hypertension, hyperglycaemia and high cholesterol. For genotoxicology monitoring the most significant changes were in the mean CA yields. At the start (1996) CA was increased in exposed donors. The highest CA (3.67%) was found among finishers working in closed cabins and pavers cleaning equipment with crude oil (3.60%). By 1999 the CAs of exposed donors decreased (1.23%) and remained at the level of industrial controls, except that of mixers still above the control level in 2004. The immunotoxicological tests showed the activation of lymphocytes both in the exposed workers and management controls. Oxidative burst decreased significantly among mixers.

Conclusions: Alterations found in clinical parameters except rheumatoid complaints can be attributed to the lifestyles of the donors. Data suggest that the main genotoxic agents were exhaust gases in the closed cabins among finishers and crude oil used for cleaning in pavers, as proper ventilation and the use of harmless detergents resulted in the decrease of CA yields. However, mixers still have increased CAs and decreased oxidative burst indicating worksite related exposures. The observed individual variations were attributed to smoking and inadequately used personal protection. These results suggest that tar-free asphalts under the used conditions have no effects on the health status and indicate that improvement of working conditions can prevent exposures and thus decrease cancer risk.
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