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Stannous fIuoride, sodium monofluorophosphate and sodium silicofIuoride did not
induce sex-linked recessive lethal mutations in Drosophila, and sodium monofIuoro-
phosphate did not induce dominant lethal mutations in Drosophila7.
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5-FLUOROURAeIL (Group 3)

A. Evidence for carcinogenicity to humans (inadequate)
No epidemiological study of 5-fluorouracil as a single agent was available to the

W orking Group. Occasional case reports of exposure to 5-fIuorouracil, especially in the
presence of concurrent therapy with other putative carcinogens, such as ionizing radiation,
alkylating agents and other potent oncotherapeutic drugs, do not constitute eviàence of
carcinogenesis t.

No increased risk of second malignancies was found among 276 patients with colorectal
cancer randomized to low-dose (20 mgj kg bw) 5-fIuoro-2'-deoxyuridine adjuvant therapy,
followed for 1774 person-years (14 second noncolorectal cancers 0 bserved, 15 expected)2.

B. Evidence for carcinogenicity to animais (inadequate)
5-Fluorouracil was tested by intravenous administration in mi ce and rats and by oral

administration in rats. No evidence of carcinogenicity was found, but the studies suffered
from limitations with regard to duration or dose!. It was reported that ingestion of
5-fIuorouracil prevented or delayed the appearance of spontaneous mammary and pituitary
tumours in old female rats; no histopathological evaluation was made of the tumours that
developed3. A study in which 5-fIuorouracil was given intraperitoneally to rats in
combination with methotrexate (see p. 241) and cyclophosphamide (see p. 182) resulted in
induction of tumours in the nervous system, haematopoietic and Iymphatic tissue, the
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urinary bladder and the adrenal glands; however, because of the lack of matched controls, it
could not be concluded whether tumour induction was due to a combined effect of the three
chemicals or of any one of them4.

C. Other relevant data
Neither chromosomal aberrations (in two patients) nor sister chromatid exchanges (in

three patients) were induced following administration of 5-fIuorouraciI5.

5-Fluorouracil induced micronuc1ei but not specifie locus mutations in mice treated in
vivo. It induced aneuploidy, chromosomal aberrations and sister chromatid exchanges in
cultured Chinese hamster cells. It did not induce sex-linked recessive lethal mutations in
Drosophila, but caused genetic crossing-over in fungi. Studies on mutation in bacteria were
inco ncl usive5 .
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FORMALDEHYDE (Group 2A)

A. Evidence for carcinogenicity to humans (limited)
A number of epidemiological studies using different designs have been completed on

persons in a variety of occupations with potential exposure to formaldehydeI-4. Cancers
that occurred in ex cess in more than one study are: Hodgkin's disease, leukaemia, and
cancers of the buccal cavity and pharynx (particularly nasopharynx), lung, nose, prostate,
bladder, brain, colon, skin and kidneyl. The studies reported are not entirely independent;
the plant studied by Liebling et aU and Marshl,3 is also inc1uded in the study by Blair et al. 

4;
the case-control study of Fayerweather et al. 5 includes some subjects who were later studied
by Blair et al.4. Detailed estimates of formaldehyde exposure levels were made in the studies
of British chemical workers6, US formaldehyde producers and users4, Finnish wood
workers7 and US chemical workers5, and for the case-control studies of Vaughan et al.8,9 and
Hayes et al.lO.

ln the study of US producers and us ers of formaldehyde, 11% of the subjects were not
exposed, 12% had an estimated time-weighted average (TW A) exposure of -(0.1 ppm
(-(0.12 mgjm3), 34%a TW A of 0.1,,0.5 ppm 

(O. 12--(0.6 mgjm3),40%a TW A of 0.5--(2 ppm
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