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intravenous injections induced malignant tumours in different organs of ratsl. Oral adminis-
tration produced pulmonary tumours and leukaemias in micel,2 and mammary tumours in
ratsl,3. Leukaemias, haemangioendothelial sarcomas and osteogenic sarcomas were
induced in rhesus, cynomolgus and African green monkeys of each sex by intraperitoneal,
subcutaneous, intravenous or oral administration of procarbazine hydrochloridel,4.

C. Other relevant data
Procarbazine generates an alkylating speciesl.
No data were available on the genetic and related effects of procarbazine hydrochloride

in humans.
Procarbazine gave positive results for germinal mutation in the mouse specifie-locus test

and caused mutation in the mouse spot test. It induced micronuclei and structural
chromos omal aberrations in mice treated in vivo, but conflcting results were obtained in
tests for dominant lethal mutations and negative results in the heritable-translocation test. It
induced sister chromatid exchanges in mice and Chinese hamsters and caused DNA damage
in rodents treated in vivo. Procarbazine did not transform Syrian hamster embryo cells. It
induced mutation but not sister chromatid exchanges in rodent cells in vitro. It induced
aneuploidy, dominant lethal mutations, sex-linked recessive lethal mutations and somatic
mutation and recombination in Drosophila, but did not cause heritable translocations. It
induced mutation, gene conversion and mitotic recombination in fungi. Conflcting results
were obtained for mutation in bacteria, both in vitro and in host-mediated assays; it induced
DNA damage in bacteria5.

References
IIARC Monographs, 26, 311-339, 1981
2Bacci, M., Cavaliere, A. & Fratini, D. (1982) Lung carcinogenesis by procarbazine chlorate in

BALBlc miceo Carcinogenesis, 3, 71-73
3Bacci, Mo, Cavaliere, A. & Amorosi, A. (1984) Procarbazine hydrochlorate earcinogenesis in

Osborne-Mendel rats. Oncology, 41, 106-108
4Adamson, RoH. & Sieber, S.M. (1982) Studies on the oncogenicity of procarbazine and other

compounds in nonhuman primates. ln: Rosenberg, S. & Kaplan, Ho, eds, Malignant
Lymphomas: Eliology, Immunology, Pathology, Treatment (Bristol-Myers Cancer Symposia
Series Vol. 3), Orlando, FL, Academie Press, pp. 239-257

5IARC Monographs, Suppl. 6,474-478, 1987

PROPYLENE OXIDE (Group 2A)

A. Evidence for carcinogenicity to humans (inadequate)
ln a cohort study of 602 workers, some of whom were exposed to propylene oxide, as

well as to ethylene oxide (see p. 205) and a mixture of other chemicals (inc1uding benzene
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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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