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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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Several studies have shown elevated standardized mortality ratios for cancers at various
sites among workers in the rubber industry (see p. 332), where there is potential exposure to
1,3-butadiene, among other chemicals3.

B. Evidence for carcinogenicity to animaIs (suffcíent)
1 ,3-Butadiene was tested for carcinogenicity in mice by inhalation. It was carcinogenic

to animaIs of each sex, producing haemangiosarcomas of the heart, malignant lymphomas,
alveolar j bronchiolar adenomas and carcinomas, papilomas and carcinomas of the
stomach, hepatocellular adenomas and carcinomas, mammary-gland carcinomas and
granulosa-cell tumours of the ovaryl. Exposure of rats to 1,3-butadiene by inhalation
resulted in increased incidences of tumours of the mammary gland, thyroid and pancreas4.

C. Other relevant data
No data were available on the genetic and related effects of 1 ,3-butadiene in humans. It

induced micronuc1ei and sister chromatid exchanges in bone-marrow ce Ils of mice but not of
rats treated in vivo. It was mutagenic to bacteria5.

References
lIARC Monographs, 39, 155-179, 1986
2Matanoski, G.M. & Schwartz, L. (1987) Mortality of workers in styrene-butadiene polymer

production. J. OCCup. Med., 29, 675-680

3IARC Monographs, 28, 183-230, 1982
40wen, P.E., Glaister, J.R., Gaunt, I.F. & Pullnger, D.H. (1987) Inhalation toxicity studies with

1,3-butadiene. 3. Two year toxicity / carcinogenicity study in rats. Am. ind. Hyg. Assoc. J., 48,
407-413

5IARC Monographs, Suppl. 6, 126-128, 1987

1,4-BUTANEDIOL DIMETHANESULPHONATE (MYLERAN)
(Group 1)

A. Evidence for carcinogenicity to humans (suffcíent)
Leukaemia patients who had been treated with Myleran developed many different

cytological abnormalities, and some developed carcinomasl-8. A follow-up study of patients
with bronchial carcinoma who were randomized to chemotherapy after pulmonary
resection showed that of 69 who had been given Myleran and had survived five years, four
developed acute nonlymphocytic leukaemia (three myelomonocytic leukaemias and one
erythroleukaemia) and 15 others developed pancytopenia in the succeeding four years;
among 148 other survivors at five years who had not been given Myleran, one case of
pancytopenia appeared. Risk was not dose-related, although the cases were confined to
those who had received no radiation and no other cytotoxic agent9.--
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