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—— Carcinogenicity of Urethane (Ethyl Carbamate) in the Lung is Determined by a Specific Gene
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Urethane (ethyl carbamate) was contained as a solvent of drugs in more than 200 injections, which
were commonly used for the patients as analgesics after surgical operation instead of morphine, and
about 100-million ampoules containing carcinogenic doses of urethane were injected to 50,000,000
peoples from 1950 in Japan and also in some countries until it’s medical use was banned in 1975
(Nomura, 1975), while its carcinogenicity, teratogenicity and clastogenicity had been reported in
experimental animals.  Urethane specifically induces adenocarcinoma in the mouse lung.  Although
mutagenicity of urethane has not been detected in bacteria, cell transformation assays and other in
vitro systems, our previous studies revealed potent mutagenic effects of urethane in various in vivo
experimental systems in mice, such as coat color mutations and transgenerational effects.
Furthermore, urethane is volatile and sublimed urethane gas induced high incidence of
adenocarcinoma in the mouse lung (Nomura et al, 1990). In humans, highest increasing rate of lung
cancer incidence in the world is observed in Japan and majority is adenocarcinoma, but not squamous
cell carcinoma which links to cigarette smoking. Our preliminary hospital study (Osaka University
Hospital) from 1984 to 1987 revealed that lung cancer patients (adenocarcinoma) had received
surgical operations in significantly higher incidence in the patient’s past history from 1950 to 1975
than non-lung cancer patients (p<0.001), and an increased type of cancer was adenocarcinoma, but not
squamous cell carcinoma, indicating that urethane may specifically induce adenocarcinoma in the
lung of mice and humans. Epidemiological study in the industry workers who were specifically
exposed to urethane has not yet been permitted by that industry and Japanese Ministry. Small
amounts of urethane are formed spontaneously in wine, Japanese sake, brandy, whisky and fermented
beverages and foods. Further studies should be conducted. (Supported by the Sumitomo Foundation)




