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Of more interest is the absence of those neoplasms, such as acute nonlymphocytic leukaemia
and non-Hodgkin's Iymphoma, which have been linked to chemotherapy and immuno-
suppression3.

Thus, the evidence for a carcinogenic action of prednisone was not compellng. The
evidence did not, however 'suggest lack of carcinogenicity', because there is no well-designed
analytical study of prednisone alone.

B. Evidence for carcinogenicity to animaIs (inadequate)
Prednisone was tested for carcinogenicity in mice and rats by intraperitoneal adminis-

tration. A significant increase in the total number of tumours was reported in female rats,
but the study suffered from limitations in both design and reporting'.

C. Other relevant data
No data were available on the genetic and related effects of prednisone in humans. It did

not induce chromosomal aberrations in bone-marrow ce Ils of rats treated in vivo. It was not
mutagenic to bacteria4.
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PRoeARBAZINE HYDROeHLORIDE (Group 2A)

A. Evidence for carcinogenicity to humans (inadequate)
No epidemiological study of procarbazine as a single agent was available to the W orking

Group. ln various combinations with other chemotherapeutic agents, given for Hodgkin's
disease, procarbazine use has repeatedly been shown to lead to the appearance of acute
nonlymphocytic leukaemia. These combinations usually also include nitrogen mustard (see
p. 269), an alkylating agent which is also a potent animal carcinogen, and these many
observations do not permit conclusions about the independent effect of either drug'.

B. Evidence for carcinogenicity to animaIs (suffcient)
Procarbazine hydrochloride administered by repeated intraperitoneal injections

produced malignant tumours ofthe nervous system and haematopoietic system in mice and
rats of each sex and adenocarcinomas of the mammary gland in rats onlyl. Repeated
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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.
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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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