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Effect of combined exposure to side stream of cigarette smoke and 3-nitrobenzanthrone,

a potent mutagen in diesel exhaust particulates on the development of lung cancer

MIZOI Miho + ADACHI Shuichi

Abstract : The age adjusted death rate of lung cancer has evidently increased recent four
decades in Japan. It is generally suggested that cigarette smoking is the most reasonable
factor for this trend. This trend has been observed not only in males but also in females,
however, we should not underestimate the risk of environmental factors including inhalable
particulate matters. Especially, it is important to establish the risk assessment which
considers the synergistic effect in combined exposure to cigarette smoke and other
environmental carcinogens. Aim of this study is to demonstrate a hypothesis that the
combined effect of multiple exposures produced the recent trend of lung cancer. As an
example of the combined exposures, we focus on diesel exhaust and the environmental
tobacco smoke.

Regarding the combined exposure to diesel engine exhaust and environmental tobacco smoke,
male F344 rats administered 3-nitrobenzanthrone (3-NBA, a strong mutagen in diesel exhaust)
were exposed to side stream cigarette smoke. Comparison of the lung tumor incidence among
the exposure groups demonstrated the mutual interaction of 3-NBA as the initiator and
cigarette smoke as the promoter in carcinogenesis. These results suggest that cigarette
smoke exposure has modified the risk of an environmental carcinogen regarding the recent
trend of lung cancer in Japan.

Key words : environmental tobacco smoke (ETS), 3-nitrobenzanthrone (3-NBA), lung cancer,
diesel exhaust
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