
TRIS(AZIRID INYL )-para-BENZOQ UIN ONE 367

B. Evidence for carcinogenicity to animais (inadequate)

No skin tumour was observed in mice given thrice-weekly skin applications of 4,5',8-
trimethylpsoralen followed by low doses of ultraviolet A irradiation for ni ne monthsl,2.

C. Other relevant data

No data were available on the genetic and related effects of 4,5',8-trimethylpsoralen in
humans.

ln combination with ultraviolet A radiation, 4,5',8-trimethylpsoralen bound covalently
to DNA in guinea-pig skin in vivo. It induced sister chromatid exchanges and unscheduled
DN A synthesis in human ce Ils in vitro, and DN A cross-links in human and rodent cells in
vitro. It induced mutation in yeast and DN A da mage in bacteria. Results on the induction of
mutation in bacteria were inconclusive3.

ln the absence of ultraviolet A radiation, 4,5',8-trimethylpsoralen did not induce sister
chromatid exchanges in human lymphocytes in vitro; results for induction of unscheduled
DNA synthesis were equivocal. Mutagenicity studies in bacteria were inconclusive3.
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TRIS( AZIRID INYL )-para- BEN ZOQ VIN 0 NE (TRIAZI QUO NE)

(Group 3)

A. Evidence for carcinogenicity to humans (inadequate)

No epidemiological study oftriaziquone as a single agent was available to the Working
Group. Occasional case reports of exposure to triaziquone, especially in the presence of
concurrent therapy with other putative carcinogens, such as ionizing radiation, alkylating
agents and other pote nt oncotherapeutic drugs, do not constitute evidence of carcino-
genesisl.

B. Evidence for carcinogenicity to animais (limited)
Triaziquone produced a small number of different types of malignant tumours in rats

after repeated intravenous injections or after repeated intravenous injections followed by
repeated intraperitoneal injectionsl.
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C. Other relevant data
Triaziquone is an alkylating agent2. No data were available on its genetic and related

effects in humans.
Triaziquone induced dominant lethal mutations, heritable translocations, chromosomal

aberrations and micronuclei in bone-marrow cells of mice and chromosomal aberrations in
oocytes of mice and hamsters treated in vivo. ln human cells in vitro, it induced
chromosomal aberrations and sister chromatid exchanges. ln Chinese hamster cells in vitro,
triaziquone induced chromosomal aberrations, micronuc1ei and sister chromatid exchanges;
it induced unscheduled DN A synthesis in mouse testicular cells. It induced aneuploidy,
chromosomal aberrations and sex-linked recessive lethal mutations in Drosophila,
mutation in plant cells, gene conversion in yeast and mutation and DN A damage in
bacteria 2.
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TRIS(l-AZIRIDINYL)PHOSPHINE SULPHIDE (THIOTEPA)
(Group 2A)

A. Evidence for carcinogenicity to humans (inadequate)
Occasional case reports of exposure to Thiotepa, 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 evidence of carcinogenesisl.

No increased risk of second malignancies was found among 470 patients with colorectal
cancer randomized to low-dose (four doses of 0.2 mgj kg bw) adjuvant therapy with
Thiotepa, followed for 3102 person-years (30 second noncolorectal malignancies observed,
31.4 expected)l. No increased risk of second malignancies was found among 90 patients with
breast cancer randomized to adjuvant therapy with Thiotepa for one year (0.8 mgj kg bw in
divided doses followed by 0.2 mgj kg bw weekly maintenance); after an average follow-up of
approximately five years, five nonskin, nonbreast cancers had occurred in 5819 person-
years among 90 treated subjects compared with six in 4746 person-years among the 77
nonexposed patients2.

B. Evidence for carcinogenicity to animaIs (suffcient)
Thiotepa was tested for carcinogenicity in mice by intraperitoneal injection and in rats

by intraperitoneal and intravenous injection, producing a variety of malignant tumours3,4,5.

C. Other relevant data
Thiotepa is an alkylating agent. An increased frequency of chromosomal aberrations

was observed in one study of cancer patients receiving therapeutic doses ofthis compound6.
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