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aberrations in Chinese hamster cells; confIicting results were obtained with regard to the
induction of sister chromatid exchanges. It was mutagenic to mouse Iymphoma cells; it did
not induce unscheduled DNA synthesis in rat hepatocytes but did indu ce DNA strand
breaks in Chinese hamster cells. Dimethylcarbamoyl chloride did not induce sex-linked
recessive lethal mutations in Drosophila; it induced aneuploidy, mutation, gene conversion
and DNA da mage in yeast. It was mutagenic to bacteria and caused DNA damage3.
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DIMETHYL SULPHATE (Group 2A)

A. Evidence for carcinogenicity to humans (inadequate)
Four cases of bronchial carcinoma were reported in men exposed occupationally to

dimethyl sulphatel. Additional case reports have since appeared: a case of pulmonary
carcinoma in a man exposed for seven years to 'small amounts' of dimethyl sulphate but to
larger amounts ofbis(chloromethyl)ether and chloromethyl methyl ether(see p. 131)2, and a
case of choroidal melanoma in a man exposed for six years to dimethyl sulphate3.

B. Evidence for carcinogenicity to animais (sujJicient)
Dimethyl sulphate produced mai nI y local tumours in rats following its inhalation or

subcutaneous injection; it produced tumours of the nervous system after prenatal
exposurel.

C. Other relevant data
Dimethyl sulphate is an alkylating agent4. No data were available on the genetic and

related effects of this compound in humans.
Dimethyl sulphate induced both structural and numerical chromosomal aberrations in

bone-marrow cells of rats treated in vivo and chromatid breaks in mouse embryos treated
transplacentally. It alkylated DNA in rats treated in vivo and in cultured rodent cells. It
induced sister chromatid exchanges, unscheduled DNA synthesis and DNA strand breaks
in human and rodent cells in vitro, and chromos omal aberrations and mutation in cultured
rodent cells. It induced sex-linked recessive lethal mutations in Drosophila and mutation
and mitotic recombination in yeast. Conflcting results were obtained for chromosomal
aberrations and mutation in plants. It induced mutation and DNA damage in bacteria4.
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1,4-DIOXANE (Group 2B)

A. Evidence for carcinogenicity to humans (inadequate)

ln a mortality study of 165 workers who had been exposed to low concentrations of
1,4-dioxane since 1954, seven deaths had occurred by 1975, two ofwhich were from cancerl.

B. Evidence for carcinogenicity to animaIs (sufficient)
Administration of 1 ,4-dioxane in drinking-water at several dose levels to rats and male

guinea-pigs produced adenomas and carcinomas of the liver in rats of each sex, hepatomas
in guinea-pigs, carcinomas of the nasal cavity in male and female rats and carcinomas ofthe

gall-bladder in guinea-pigs. No increase in the incidence of tumours was observed in rats
following its inhalation. It increased the incidence of skin tumours in mice when applied
after 7, 12-dimethylbenz(a)anthracene2. ln a mouse-Iung adenoma assay, 1,4-dioxane
produced a statistically significant increase in the incidence of tumours in males given an
intermediate intraperitoneal dose; no such increase was noted in males given a lower or
higher intraperitoneal dose or in females given three intraperitoneal doses or in either males
or females given 1,4-dioxane orally3.

C. Other relevant data
No data were available on the genetic and related effects of 1,4-dioxane in humans. It

induced DN A strand breaks in rat hepatocytes in vitro. It did not induce sex-linked recessive
lethal mutations in Drosophila or aneuploidy in yeast. It induced chromos 

omal aberrations

in plants. It was not mutagenic to bacteria4.
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