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C. Other relevant data

No data were available on the genetic and related effects of talc in humans.

Talc did not induce dominant lethal mutations or chromosomal aberrations in bone-
marrow cells of rats treated in vivo, or chromosomal aberrations in human cells in vitro.
Talc was not mutagenic to yeast or to bacteria in a host-mediated assay3.
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2,3,7,8-TETRAeHLORODIBENZO-para-DIOXIN (TCDD) (Group 2B)

A. Evidence for carcinogenicity to humans (inadequate)
The epidemiological studies and case reports considered with regard to producers and

users of 2,4,5-trichlorophenol and 2,4,5-trichlorophenoxyacetic acid (2,4,5- T) (see also
summaries on chlorophenols and chlorophenoxy herbicides, pp. 154 and 156) also relate to
TCDD exposure, since those products may contain TCDD as an impurity. Only studies of
particular relevance to TCDD exposure are considered here.

Aggregation of six relatively small cohortsl-6 shows 37 deaths from cancer, with 33.3
expected, among 956 men likely to have been exposed to TCDD during the manufacture or
use of2,4,5-trichlorophenol andj or 2,4,5-T. The total number of deaths was 135, with 157.3

expected. Two of the deaths were from Hodgkin's Iymphoma and two from soft-tissue
sarcoma. Five more cases of soft-tissue sarcoma have been reported in men with potential
exposure to TCDD during the manufacture of 2,4,5-trichlorophenol or 2,4,5-T7-9. A
histological review and a reassessment of the exposure in seven of the cases in these various
reports indicated that only five were actually soft-tissue sarcomas, and that only two of the
cases had had definite exposure to 2,4,5-trichlorophenol or ~,4,5- T; the population
background for these two cases was assumed to be fewer than 1000 workerslO.

Three other small cohorts with potential exposure to TCDD have been studied. ln one,
there were two non-Hodgkin's Iymphomas, with 0.3 expected, in 158 individuals with
chloracnell, whereas another, similar group of 79 individuals with chloracne had no
cancerl2. ln the third group of 55 individuals with chloracne, there were two lung cancers 

13 .

A cohort study of 2189 men involved in the manufacture of 2,4,5-trichlorophenol and
2,4,5-T showed no excess of deaths from all cancers (61 observed, 63.5 expected;
standardized mortality ratio (SMR), 96), but five non-Hodgkin's lymphomas were seen
(SMR, 238; 95% confidence interval, 77-556), although there was no dose-response
relationship with TCD D exposurel4. ln the USA, 14 cases of soft-tissue sarcoma among the
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employees of a large chemical company showed no association with potential TCDD
exposure in reference to nine controls per case from the same company15.

ln Seveso, Italy, 15 cases of soft-tissue sarcoma were observed in polluted and 44 cases in
unpolluted areas, resulting in rates of 5.7 and 3.2 per 100 000 inhabitants, respectively.

However, the rate in the polluted area was high even before the accident, possibly reflecting
earlier emissions16. Three cases of soft-tissue sarcoma have been reported in Viet Nam
veterans who had been in contact with TCDD-containing defoliants17.

ln view of these findings and with regard to chlorophenoxy herbicides, it may be noted
that sorne excesses of soft-tissue sarcoma, nasal cancer and non-Hodgkin's Iymphoma,
respectively, have been observed in two cohort and one case-control studies, in which no
substantial TCDD exposure was likely to have occurred18-20. No association between
soft-tissue sarcoma and military service in Viet Nam could be demonstrated in the published
studies in this respect, despite potential exposure to the heavily TCDD-contaminated
chlorophenoxy herbicides that were used21,22.

B. Evidence for carcinogenicity to animaIs (suffcient)

TCDD was tested in several studies in mice and rats by oral administration and in mice
by skin application, but no evaluation of its carcinogenicity could be made23. ln subsequent,
more complete reports and in other studies in mice, oral administration ofTCDD alone or,
in one study, in combination with 2,4,5-trichlorophenoxyethanol increased the incidence of
liver tumours24-26 and, in one study, produced thyroid tumours in female mice26. ln rats, oral
administration of TCD D increased the incidences of a variety of tumours, inc1uding
hepatocellular carcinomas, squamous-cell carcinomas of 

the lung and tumours of the hardpalate j nasal turbinates, tongue and thyroid26-29. Application of TCD D to the skin of mice
was associated with an increased incidence of fibrosarcomas in the integument in females3o.

Intraperitoneal administration ofTCDD to infant mice induced thymic lymphomas and
liver tumours. Oral administration ofTCDD to infant mice increased the incidence ofliver
tumours31.

ln female rats, TCDD given subcutaneously enhanced the incidences of foci of altered
hepatocytes and ofhepatocellular carcinomas induced by N-nitrosodiethylamine32. TCDD
did not increase skin carcinogenesis when applied to the skin of mice before administration
of polycyc1ic aromatic hydrocarbons33,34 or after administration of 7, 

12-dimethylbenz(a)-
anthracene35, but it enhanced the incidence of subcutaneous tumours induced by 3-methyl-
cholanthrene36.

C. Other relevant data
Conflicting results have been reported from studies of chromos omal aberrations in

peripheral blood lymphocytes of individuals exposed to TCDD occupationally or as a result
of industrial accidents. No convincing evidence for the induction of chromosomal
aberrations was obtained in a study of abortuses of women accidentally exposed to

TCDD37.

kajo
Rectangle



352 IARC MONOGRAPHS SUPPLEMENT 7

TCDD did not induce dominant lethal mutations, chromosomal aberrations, micronuclei
or sister chromatid exchanges in rodents treated in vivo. It did not induce transformation of
mouse C3 H lOT 1 j 2 cells in vitro but did enhance transformation induced by N-methyl- N'-
nitro-N-nitrosoguanidine. ln another study using the same cell type, it did not inhibit
intercellular communication. It was mutagenic to mouse Iymphoma cells but did not induce
unscheduled DNA synthesis in rat hepatocytes in vitro. TCDD was not mutagenic to
bacteria37.
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1,1,2,2- TETRAeHLOROETHANE (Group 3)

A. Evidence for carcinogenicity to hum ans (inadequate)
The only epidemiological study available evaluated the mortality experience of Second

W orld War army personnel engaged in treating c10thing as a defence against gas warfare. ln
one treatment process, tetrachloroethane was the solvent used for the impregnate. Of the
3859 persons assigned to this process, 1099 whites and 124 blacks had had job duties with
probably exposure to the solvent. Among these persons, no statistically significant excess
mortality from cancer occurred. Slight excesses were reported for leukaemia (standardized
mortality ratio (SMR), 272; based on four deaths) and cancer of the genital organs (SMR,
158; based on three deaths)l.

B. Evidence for carcinogenicity to animaIs (limited)
1,1,2,2- Tetrachloroethane was tested for carcinogenicity in one experiment in mice and

in one in rats by oral administration. ln male and female mice, it produced hepatocellular
carcinomas. No significant increase in the incidence of tumours was observed in rats of
either sex. The compound was inadequately tested in one experiment in mice by
intraperitoneal injection2.

kajo
Rectangle

kajo
Rectangle




