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Object. Measurement of urinary trans, trans muconic acid (T,t-MA) excretion is considered a reliable biomarker of occupational exposure to benzene, although diet might be an important contributor at low level occupational exposure. Monitoring urinary benzene requires technical precautions, and numerous non occupational sources of exposure might make it difficult using it as an indicator of low level occupational exposure. We measured pre-shift and end-shift urinary excretion of benzene and t,t-MA in two groups of workers with different levels of exposure to benzene.

Methods. We monitored benzene exposure in 33 petrochemical workers and 26 military and civil personnel of the Italian Air Force, employed in refuelling helicopters and ground motorvehicles. All subjects provided an urine samples at the beginning and at the end of a workshift, during which benzene exposure was monitored with a passive personal sampler (Radiello). Urinary cotinine has been also assessed as a biomarker of tobacco smoking. Results. The median benzene exposure in petrochemical workers was 22.5 microg/m3 (interquartile (I.Q.) range: 11.9-47.5 microg/ m3), while it was almost 4-fold lower among the Air Force personnel (median: 6.0 microg/m3; I.Q. range: 5.6-7.0 microg/m3). Compared to subjects with undetectable cotinine levels, both pre-shift urinary benzene and T,t-MA were increased among subjects with detectable urinary cotinine levels (cotinine lower than detection limit: urinary benzene median 129.5 ng/l, I.Q.range 103.7 – 242.2; T,t-MA: median 16.4 microg/gC I.Q. range 9.7 – 27.3; cotinine greater than detection limit: urinary benzene median 724.5 ng/l, I.Q.range 370.2 – 1550.7; T,t-MA: median 49.6 microg/gC, I.Q. range 19.1 – 74.1). Post shift benzene and T,t-MA were not related to workplace benzene exposure in the overall population, while urinary benzene (r = 0.622; p <0.05) but not T,t-MA showed a correlation among non smokers. Conclusion. Our results suggest that, once taking into account smoking effect, post shift urinary benzene is a more reliable biomarker of low level occupational exposure to benzene than T,t-MA excretion.
