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not in human cells in vitro. It did not induce unscheduled DNA synthesis in human cells in
Syrian hamster embryo cells
Ils but not to Chinese hamster cells in vitro.
Methotrexate induced genetic crossing-over but not sex-linked recessive lethal mutations in
Drosophila. It was not mutagenic to Salmonella typhimurium but gave conflicting results in
Escherichia coli and was mutagenic to Bacilus subtils. It did not induce DN A damage in
vitro. It caused transformation ofC3H lOTI j2 cells but not of

and was mutagenic to mouse Iymphoma ce

bacteria6.
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5-METHOXYPSORALEN (Group 2A)
A. Evidence for carcinogenicity to humans (inadequate)
ln a survey of 87 persons employed in the production of bergamot oil (of which

5-methoxypsoralen is a constituent), 19% of 79 exposed workers. and 16% of a comparison
group of 31 people resident in the same area were observed to have 'keratomas' or

'epitheliomas' of the skin. Possible confounding effects of age, sex and outdoor employment

were not considered in this analysis1.

B. Evidence for carcinogenicity to animais (suffiáent)

5-Methoxypsoralen was tested in mice by skin application in combination with
ultraviolet A radiation or solar-simulated radiation, producing skin papilomas and
carcinomas; in these studies, no or few skin tumours were observed with ultraviolet A
radiation or solar-simulated radiation alone. The studies were inadequate to evaluate the
local and systemic carcinogenic effects of the compound itself1.
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C. Other relevant data
No data were available on the genetic and related effects of 5-methoxypsoralen in
humans.
ln the presence of ultraviolet A radiation, 5-methoxypsoralen induced chromos

omal

aberrations, sister chromatid exchanges and unscheduled DN A synthesis in human cells in
vitro; sister chromatid exchanges, mutation and DN A cross-links in rodent cells in vitro;
mutation, gene conversion and DN A cross-links in yeast; and mutation and prophage in

bacteria2.

5-Methoxypsoralen, tested in the absence of ultraviolet A radiation, was reported to be
weakly mutagenic to bacteria2.
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8-METHOXYPSORALEN (METHOXSALEN) PLUS ULTRAVIOLET
RADIATION (Group 1)
A. Evidence for carcinogenicity to humans (sufficíent)

The development of nonmelanocytic skin cancer (basal- and squamous-cell skin
cancers) has been reported in patients treated with 8-methoxypsoralen and long-wave

ultraviolet light (UV A) (PUV A) for psoriasis or mycosis fungoidesl-s. Three cases of
malignant melanoma of the skin have been reported in patients with psoriasis treated with
PUV A6,7. The strongest evidence for a causal association between PUV A treatment and

nonmelanocytic skin cancer comes from the follow-up of 1380 psoriatic patients treated in
the USA. The standardized incidence ratio (SIR) for squamous-cell carcinoma increased
from 4. 1 (95% confidence interval, 2.3-6.8) at low doses to 22.3 (13.5-34.1) at medium doses /

and 56.8 (42.7-74.2) at high doses; this effect was independent of possible confounding
effects of therapy with ionizing radiation and topical tar. The effect on basal-cell cancer
incidence was much weaker (high doses: SIR, 4.5; 2.8-6.9)8. One cohort study of 525

psoriatic patients treated with PUV A did not suggest an increase in the incidence of skin
cancer (mean follow-up period, 2.1 years)9. This 'negative' result could have been due to lack

of statistical power and to the low doses used in the study. Another study with a five-year
follow up showed no skin tumour in 94 patients treated with PUV A for psoriasis or mycosis
fungoides1o.

8-Methoxypsoralen alone did not alter the incidence of new skin cancer over two years in
two small controlled trials of its use as a prophylactic for skin cancerl.

