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DIETHYL SULPHATE (Group 2A)

A. Evidence for carcinogenicity to humans (limited)
A historical cohort study of 335 process workers and 408 chemical mechanics and

refinery workers at a plant manufacturing isopropyl alcohol (see p. 229) and ethanol in a
petrochemical complex showed excess mortality (standardized mortality ratio, 504) from
upper respiratory (laryngeal) cancers based on four cases. These persons had spent most of
their time working in the strong acid-ethanol plant, which produced high concentrations of
diethyl sulphate1.

B. Evidence for carcinogenicity to animais (sufficient)
Diethyl sulphate produced local tumours in rats following its subcutaneous admin-

istration and produced tumours of the nervous system after prenatal exposure. A few
tumours of the forestomach occurred in rats given diethyl sulphate by gavage2.

C. Other relevant data
Diethyl sulphate is an alkylating agent2. No data were available on the genetic and

related effects of this compound in humans.
Diethyl sulphate induced chromatid breaks in mouse embryos treated transpiacentally

and dominant lethal mutationsin mice. It induced unscheduled DNA synthesis in human
cells in vitro and chromosomal aberrations, micronuc1ei, sis ter chromatid exchanges,

mutation, DNA strand breaks and DNA alkylation in rodent ce Ils in vitro. ln Drosophila, it
induced sex-linked recessive lethal mutations, crossing-over and chromosomal aberrations.
It induced chromosomal aberrations, mutation and DN A damage in plants and mutation in
fungi. It was mutagenic to bacteria3.
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3,3'-DIMETHOXYBENZIDINE (ortho-DIANISIDINE) (Group 2B)

A. Evidence for carcinogenicity to humans(inadequate)
3,3'-Dimethoxybenzidine (together with 3,3'-dichlorobenzidine (see p. 193) and ortho-

toluidine (see p. 362)) has been prepared in the same plants as benzidine (see p. 123) and may
therefore have contributed to the bladder cancer risk associated with benzidine1. No case is

on record ilÌ the USSR of an occupational urinary bladder neoplasm produced solely by this
compound2.
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B. Evidence for carcinogenicity to animaIs (suffcient)

Following its oral administration, 3,3'-dimethoxybenzidine produced tumours in rats at
various sites, including the bladder, intestine, skin and Zymbal gland; itproduced
forestomach papilomas in hamsters3.

C. Other relevant data

3,3'-Dimethoxybenzidine has been found in the urine of workers exposed to iP.

No data were available on the genetie and related effects of 3,3'-dimethoxybenzidine in
humans. It induced sister chromatid exchanges in Chinese hamster ce Ils in vitro and
unscheduled DN A synthesis in human ce 

Ils and rat hepatocytes in vitro. It was mutage nie to
bacteria4.
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DIMETHYLeARBAMOYL eHLORIDE (Group 2A)

A. Evidence for carcinogenicity to humans (inadequate)
No death from cancer was reported in an investigation of 39 dimethylcarbamoyl

chloride production workers, 26 processing workers and 42 ex-workers aged 17-65 exposed
for periods ranging from six months to 12 years1.

B. Evidence for carcinogenicity to animaIs (suffcient)
Dimethylcarbamoyl chloride was tested for carcinogenicity by skin application and by

subcutaneous and intraperitoneal injection in female mice of one strain; it induced local
tumours1. ln another experiment, exposure of rats and male hamsters to dimethyl-
carbamoyl chloride by inhalation induced a high incidence of nasal-tract carcinomas2.

C. Other relevant data
No data were avaIlable on the genetic and related effects of dimethylcarbamoyl chIo ride

in humans.
Dimethylcarbamoyl chIo ride induced mieronuc1ei but not sister chromatid exchanges in

mice treated in vivo. It did not cause unscheduled DNA synthesis in human fibroblasts
in vitro. It induced transformation of Syrian hamster embryo cells and chromosomal
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