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c. Other relevant data

No data were available on the genetic and related effects of benzal chloride,
benzotrichloride or benzyl chloride in humans.
Benzyl chloride did not induce micronuclei in mice treated in vivo. It induced DNA
omal aberrations in cultured

strand breaks but not unscheduled DN A synthesis or chromos

human cells; confIicting results were obtained for the induction of sister chromatid
ride induced sister chromatid exchanges, chromosomal aberrations,
mutation and DNA strand breaks in cultured rodent cells. It induced somatic and sex-linked
exchanges. Benzyl chIo

recessive lethal mutations in Drosophila and mitotic recombination, gene conversion,
mutation and DNA da

mage in fungi. Benzyl chloride induced mutation and DNA damage

in bacteria5.

Benzal chloride and benzotrichloride induced mutation and DNA damage in bacteria5.
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eHLORODIFLUOROMETHANE (Group 3)
A. Evidence for carcinogenicity to humans (inadequate)
A small study of 539 refrigeration workers exposed t~ a mixture of chlorofIuorocarbons,
inc1uding chlorodifIuoromethane, for at least six months with up to 30 years' follow up was
uninformative with regard to the carcinogenic hazard of this chemical (6 deaths due to
cancer, 5.7 expected; 2 deaths from lung cancer, 1.0 expected)l.
B. Evidence for carcinogenicity to animais (limited)
ChlorodifIuoromethane was tested for carcinogenicity in rats by oral administration and

in miee and rats by inhalation. Oral administration to rats yielded no increase in tumour
incidence in one study. A study by inhalation in mice gave inconc1usive results for males and

negative results for females. One study by inhalation in rats was inadequate, while, in
another, males exposed to the highest concentration had a marginal increase in the
incidence of subcutaneous fibrosarcomas and Zymbal-gland tumours and negative results
were obtained for femalesl.
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C. Other relevant data
No data were available on the genetic and related effects of chlorodifIuoromethane in
humans. It did not induce dominant lethal mutations in rats or chromosomal aberrations in
bone-marrow ce
human ce

Ils of mice treated in vivo. It did not induce unscheduled DN A synthesis in
Ils in vitro or mutation in cultured Chinese hamster V79 cells. It did not induce

mutation or mitotic gene conversion in yeast, either after direct exposure or in a hostmediated assay. It was mutage

nie to plants and bacteria2.
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eHLOROETHYL NITROSOUREAS:
BISeHLOROETHYL NITROSOUREA (BeNU) (Group 2A)
1-(2-eHLO R 0 ETHYL )-3-eY eLO HEX YL-1- NITR 080 UREA

(eeNU) (Group 2A)
1-(2-eHLO R 0 ETHYL )-3-( 4- METHYLCY eLO HEX YL )-1-

NITROSOUREA (METHYL-CeNU) (Group 1)
A. Evidence for carcinogenicity to humans (limited for BCNU; inadequate for CCNU;
sufficient for methyl-CCNU)

ln seven randomized trials of treatment for brain tumours, two cases of acute
nonlymphocytic leukaemia (ANLL) occurred among 1628 patients treated with BCNU
(0.08 expected) within the first two years of treatment, whereas no such case occurred
among 1028 patients not treated with BCNUI.
No epidemiological study of CCNU as a single agent was available to the Working
Group2.

Adjuvant treatment with methyl-CCNU has been evaluated in 3633 patients with
gastrointestinal cancer treated in nine randomized trials. Among 2067 patients treated with
methyl-CCNU, 14 cases of ANLL occurred (relative risk, 12.4; 95% confidence interval,

1.7-250), whereas one occurred among 1566 patients treated with other therapies.
Cumulative (actuarial) risk was 4% at six years and was not affected by concomitant

radiotherapy or immunotherapy3. A subsequent report described a strong dose-response
relationship, adjusted for survival time, giving a relative risk of almost 40 fold among
patients who had received the highest dose4.
B. Evidence for carcinogenicity to animais (sufficíent for BCNU and CCNU; limited for
methyl-CCNU)
BCNU produced malignant tumours of the lung and an increased risk for neurogenic

tumours in rats after its repeated intraperitoneal or intravenous administration, and

