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(see p. 120) and ethylene chlorohydrin), there was no statistically significant excess of cancer
deaths. The study is uninformative in relation to the carcinogenicity of propylene oxide1.

B. Evidence for carcinogenicity to animaIs (sufficíent)

Propylene oxide was tested by oral gavage in rats and produced local tumours, mainly
squamous-cell carcinomas and papillomas of the forestomachl. When tested by inhalation
in mice and in rats, it produced haemangiomas and haemangiosarcomas of the nasal
submucosa in mice and an increased incidence of papilary adenomas of the nasal turbinates
in ratsl,2. ln one ex periment by inhalation in male rats, an increased incidence of adrenal
pheochromocytomas and of peritoneal mesotheliomas was observed 1. Propylene oxide was
also tested by subcutaneous administration in mice, inducing local sarcomas, mainly
fibrosarcomasl.

C. Other relevant data

Propylene oxide is structurally related to ethylene oxide.

No data were available on the genetic effects of propylene oxide in humans.
Haemoglobin alkylation was observed in exposed workers3.

Propylene oxide induced micronuclei in mice but did not cause dominant lethal
mutations in mice or rats exposed in vivo. It induced chromosomal aberrations in human
cells in vitro and DNA strand breaks, mutation, sister chromatid exchanges and
chromosomal aberrations in rodent cells in vitro. It induced sex-linked recessive lethal
mutations in Drosophila, mutation in fungi and bacteria and DN A damage in bacteria3.
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PROPYLTHIOURAelL (Group 2B)

A. Evidence for carcinogenicity to hum ans (inadequate)

ln one survey of 331 hyperthyroid patients treated with antithyroid drugs, including
propylthiouracil, and later with thyroidectomy, four thyroid cancers (an excess of
unspecified proportion) were diagnosed more than one year after the beginning of drug
therapy'. There has been one case report of acute myeloblastic leukaemia following
propylthiouracil treatment2.
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B. Evidence for carcinogenicity to animais (suffcient)

Propylthiouracil produced thyroid tumours in mice, rats, hamsters and guinea-pigs and
pituitary adenomas in mice after its oral administration3. When administered orally to rats
with N-methyl-N-nitrosourea given intravenously4 or N-nitrosobis(2-hydroxypropyl)-
amine intraperitoneally5, it induced malignant thyroid tumours.

C. Other relevant data

No adequate data were available to the Working Group.

References
IDobyns, B.M., Sheline, G.E., Workman, J.B., Tompkins, E.A., McConahey, W.M. & Becker, D.V.

(1974) Malignant and benign neoplasms of the thyroid in patients treated for hyperthyroidism: a
report of the cooperative thyrotoxicosis therapy follow-up study. J. clin. Endocrinol. Metab.,
38, 976-998

2Aksoy, M., Erdem, S., Tezel, H. & Tezel, T. (1974) Acute myeloblastic leukaemia after
propylthiouraciL. Lancet, i,928-929

3/ARC Monographs, 7,67-76, 1974
4Milmore, J.E., Chandrasekaran, V. & Weisburger, J.H. (1982) Effects of hypothyroidism on

development of nitrosomethylurea-induced tumors of the mammary gland, thyroid gland, and
other tissues. Proc. Soc. exp. Biol. Med., 169,487-493

5Kitahori, Y., Hiasa, Y., Konishi, N., Enoki, N., Shimoyama, T. & Miyashiro, A. (1984) Effect of

propylthiouracil on the thyroid tumorigenesis induced by N-bis(2-hydroxypropyl)nitrosamine
in rats. Carcinogenesis, 5, 657-660

RESERPINE (Group 3)

A. Evidence for carcinogenicity to humans (inadequate)
Sixteen case-control and three cohort studies on the relationship between reserpine and

breast cancer were available to the Working Groupl-6. Between and within studies,
estimates of relative risk for different degrees of reserpine use varied from 0.6 to over 3.
Many of the positive findings were not coherent with one another; and the studies
considered to be most satisfactory methodologically showed little or no evidence of
increased risk. However, a recent, large case-control study of breast screening participants
showed that, although use of rauwolfia (reserpine) was not significantly associated with an
overall increase in risk (odds ratio, 1.2; 95% confidence interval, 0.9- 1.8), users for ten years
or more had a risk ratio of 4.5 (2.3-11.6)7. A study of prolactin levels in 15 women who had
taken reserpine for five years or longer showed only 50% greater elevation of levels than in
15 women ta king non-reserpine-containing medications and in 15 women ta king no
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