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METRONIDAZOLE (Group 2B)

A. Evidence for carcinogenicity to humans (inadequate)
Two epidemiological studies1,2 of women treated with metronidazole showed sorne

excesses of cancers of the uterine cervix, a neoplasm that has risk factors in common with
vaginal trichomoniasis, the main indication in women for treatment with this drug. ln one
studyl, a greater excess of cervical cancer was observed in women with trichomoniasis who
were not exposed to metronidazole than in those who were (relative risk, 2.1 vers us 1.7). An
excess oflung cancer (4 observed, 0.6 expected) seen in one ofthese studies1 was not found in
the other (2 observed, 2.6 expected)3. ln the former, the excess was mainly of adeno-
carcinoma (3 j 4 cases) and was concentrated after at least ten years from first use of

metronidazole (3 observed, 0.3 expected)4. Further follow-up and analysis of these data
have suggested that the ex cess could be explained entirely by confounding with smoking5.
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Another study in which 12280 users of metronidazole were followed up for two and one-half
years gave a relative risk of 0.9 (95% confidence interval, 0.5-1.9) for aIl cancers6.

B. Evidence for carcinogenicity to animaIs (sufficíent)

Metronidazole has been tested for carcinogenicity by oral administration to mice and
rats. It significantly increased the incidences of lung tumours in mice of each sex, of
lymphomas in female mice7,8 and of mammary, pituitary, testicular and liver tumours in
rats7,,IO. It increased the incidence of colonie tumours induced in rats by subcutaneous
administration of 1 ,2-dimethylhydrazinel 1,12.

C. Other relevant data
Studies on bone-marrow ce Ils and lymphocytes from a series of patients treated with

metronidazole showed no increase in the incidence of chromosomal damage. Metronidazole
was active in body fluid assays using sweat, faeces and urine from humans exposed in vivo
and urine from rodents exposed ín vívoI3.

Metronidazole did not induce micronuclei in bone-marrow ce Ils of mice or rats, sister
chromatid ex changes in bone-marrow cells of Chinese hamsters or unscheduled DN A
synthesis in germ ce Ils of male rabbits treated ín vivo. Human cells exposed to
metronidazole in vitro did not show increased incidences of chromosomal aberrations,
whereas results with respect to sister chromatid exchanges were inconclusive. Metronidazole
did not induce sis ter chromatid exchanges in cultured hamster cells; conflicting results were
reported for the induction of mutation and DN A damage in rodent ce Ils ín vitro. It did not
induce sex-linked recessive lethal mutations in Drosophila or recombination in yeast. It
induced mutation in fungi and bacteria and induced prophage in bacteriaI3.
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MINERAL OILS:
UNTREATED AND MILDLY-TREATED OILS (Group 1)
HIGHLY-REFINED OILS (Group 3)

A. Evidence for carcinogenicity to humans (sufficíent for untreated and mildly-treated oils;
inadequate for highly-refined oils)

Exposure to mineraI oils that have been used in a variety of occupations, including
mulespinning, metal machining and jute processing, has been associated strongly and
consistently with the occurrence of squamous-cell cancers of the skin, and especially of the
scrotum 1. Production processes for these oils have changed over time, and with more recent
manufacturing methods highly-refined products are produced that contain smaller amounts
of contaminants, such as polycyclic aromatic hydrocarbons.

Excess mortality or morbidity from gastrointestinal malignancies was seen in two out of

three cohort studies of metal workers (stomach cancer in two studies, large-bowel cancer in
one); however, the only significant excess was for the sum of stomach cancer plus large-
bowel cancer in one study. Four cases of scrotal cancer were detected in one relatively small
cohort study of metal industry workersl. Among 682 turners with five or more years of
exposure to mineraI oils, five cases of squamous-cell carcinoma of the skin (four of the
scrotum) occurred, with 0.3 expected2. ln a case-control study, a relative risk of 4.9 was
reported for the association of scrotal cancer with potential exposure of metal workers to
mineraI oils. Neither the actual levels of exposure nor the classification of the mineraI oil to
which the machine workers were potentially exposed was available in the reports of the
epidemiological studiesl.

ln a case-control study, an ex cess of sinonasal cancers was seen in toolsetters, set-up men
and toolmakersl. ln a series of 344 cases of scrotal cancer from 1936 to 1976, 62% had held
occupations in which exposure to mineraI oils was likely to have occurred. The median
latent period was 34 years3.

An examination of the incidence of second primary cancers among men wIth scrotal
cancer demonstrated excesses ofrespiratory, upper alimentary tract and skin cancers; when
the occupations were grouped, the excess was largely confined to those with exposure to oH 1.
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