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reporting1. A study in rats by repeated subcutaneous injections showed that bleomycin
produced renal tumours (adenomas, adenocarcinomas, sarcomas) and fibrosarcomas at the
site of application at significantly dose-related incidences3.

C. Other relevant data

Bleomycins induced chromos omal aberrations in lymphocytes oftreated patients in one
study4.

ln mice treated in vivo, bleomycin induced chromos omal aberrations (including
heritable translocations) and sister chromatid exchanges but gave conflcting results in tests
for micronuclei. It induced chromosomal aberrations and DNA strand breaks in human
cells in vitro but gave confIicting results in tests for unscheduled DNA synthesis and sister
chromatid exchange. It induced transformation of mouse C3H lOTlj2 cells, and induced
aneuploidy, chromos omal aberrations, mutation and DNA damage in rodent cells in vitro;
a weakly positive response was observed for the induction of sister chromatid exchanges. ln
Drosophila, bleomycin induced aneuploidy, chromosomal aberrations, sex-linked recessive
lethal mutations, somatic mutations, genetic crossing-over and recombination, but not
heritable translocations. It induced chromosomal aberrations but not sister chromatid
exchanges in plants. Bleomycin was mutagenic to fungi and induced gene conversion,
recombination and genetic crossing-over. It was mutagenic and caused DNA damage in
bacteria4.
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BRAeKEN FERN (Group 2B)

A. Evidence for carcinogenicity to humans (inadequate)
ln a case-control study of 98 oesophageal cancer patients and 476 controls in Japan, a

relative risk of 2.7 was found for daily consumption of bracken fern. Interpretation of this
study is hampered by the absence of detail about the survey and the method of selecting
controls, and by failure to take account of consumption of alcohol, a risk factor for cancer of
the oesophagus1.
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B. Evidence for carcinogenicity to animais (sufficíent)

Bracken fern was tested for carcinogenicity in mice, rats, guinea-pigs, cows and toads by
oral administration, producing leukaemia, intestinal tumours, lung adenomas and gastric
tumours in mice, small-intestinal tumours, urinary bladder carcinomas and mammary
adenocarcinomas in rats, urinary bladder tumours in guinea-pigs, alimentary-tract and
bladder cancers in cows, and intestinal carcinomas and hepatomas in toads. Processed
bracken fern produced intestinal tumours in rats; boiling-water extracts of bracken fern
produced intestinal and bladder tumours in rats; and hot-ethanol extracts produced

intestinal tumours in quailsl.

Shikimic acid isolated from bracken fern induced neoplasms of the glandular stomach in
mice after a single intraperitoneal injection. Ptaquiloside derIved from bracken fern induced
mammary and small-intestinal carcinomas in female rats after administration by gavage!.

Most of these studies involved small numbers of animaIs and were incompletely
reported; however, they indicate that bracken fern is associated with cancers of the intestine
and urInary bladder in many different species.

C. Other relevant data

No data were available on the genetic and related effects of bracken fern in humans.
An acetone extract of bracken fern was mutagenic to Salmonella typhimurium in the

presence of an exogenous metabolic system. Light-petroleum and methanol extracts of
bracken fern activated by alkaline treatment were also mutagenic to S. typhimurium2.
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1,3-BUT ADIENE (Group 2B)

A. Evidence for carcinogenicity to humans (inadequate)
A retrospective cohort study conducted in two styrene-butadiene rubber plants showed

a slight excess of lymphatic and haematopoietic tissue cancers in one plant but not in the
other, where exposure levels had been ten-fold higher. Concomitant exposure to styrene (see
p. 345) and to traces of benzene (see p. 120) had occurred at least in the first plantl.

Another cohort study comprised 13 920 men who had worked in eight styrene-butadine
rubber polymer manufacturing plants in the USA and Canada for at least one year and who
had been followed for deaths from 1943 to 1979. There was no excess of mortafity from aH
cancers or from cancer at any specifie site, either in the total cohort or in subcohorts defined
on the basis ofmajor work area or salaried and hourly pay grade2.
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