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C. Other relevant data
No data were available on the genetic and related effects of 1,1 ,2,2-tetrachloroethane in
humans.

1,1,2,2- Tetrachloroethane did not transform BALBj c 3T3 cells and did not induce
sex-linked recessive lethal mutations in Drosophila. It induced recombination, gene
conversion and mutation in Saccharomyces cerevisiae under conditions in which endogenous levels of cytochrome P450 were enhanced. It was not mutagenic to bacteria but
caused DNA damage3.
References
lNorman, J.E., Jr, Robinette, C.D. & Fraumeni, J.F., Jr (1981) The mortality experience of army

World War II chemical processing companies. J. occup. Med., 23,818-822
2/ARC Monographs, 20, 477-489, 1979
3/ARC Monographs, Suppl. 6,511-513, 1987

TETRAeHLOROETHYLENE (Group 2B)
A. Evidence for carcinogenicity to humans (inadequate)
Tetrachloroethylene has been studied by observing laundry and dry-cleaning workers,
who may also have been exposed to other solvents, especially trichloroethylene (see p. 364),
but also petroleum solvents. ln several cohort and proportionate mortality studies, excesses
have been reported of lymphosarcomas1, leukaemias2 and cancers of the skini,2, colon3,

lungM and urogenital tract 1 -5, although in one study no excess of urogenital cancer was seen
among persons exposed mainly to tetrachloroethylene5. Some excess of Iymphomas and of

cancers of the larynx and bladder was seen in a large cohort of dry cleaners6. A familal
cluster of chronic lymphocytic leukaemia has also been related to dry-cleaning7. A large
case-control study ofbladder cancer did not show any clear associationwith dry-cleaning8.

ln other case-control studies, dry-cleaning appeared to be a risk factor for pancreatic
cancer9 and for liver cancerlO. Some excess of liver cancer was also seen in one of the
proportionate mortality studies2. ln two case-control studies of liver cancerii,12, an
increased risk with occupational exposure to organic solvents (in one of the studies in
women only12) was observed; in the first study, one case and no control had had exposure to

tetrachloroethylene; in the second, one of six female cases was in dry-cleaning workers.
Even if there is some consistency in several studies with regard to an association between

lymphatic malignancies and urogenital cancers, taken together, and exposure to tetrachloroethylene, this broad grouping and the small numbers involved do not permit any definite
conclusion to be drawn about any causal connection.
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B. Evidence for carcinogenicity to animais (sufficient)
Tetrachloroethylene was tested for carcinogenicity in mice and rats by oral administration and by inhalation. ln mice, it produced hepatocellular carcinomas in animaIs of each
sex by each route of administrationl3,14. One experiment in rats by oral administration was

considered to be inadequatel3. Exposure of rats by inhalation produced an increased
incidence of leukaemias14; the other experiment by inhalation was inadequatel3. Tetra-

chloroethylene was also tested inadequately by intraperitoneal injection in micel3.

C. Other relevant data
ln one study, tetrachloroethylene did not induce chromosomal aberrations or sister
chromatid exchanges in lymphocytes from pers

ons occupationally exposed to low

concentrations15.
Tetrachloroethylene induced DN A strand breaks in liver and kidney cells of mice treated

in vivo. It induced transformation ofrat embryo cells but not ofBALBj c 3T3 cells; it did not
induce unscheduled DNA synthesis in rat hepatocytes. It induced sex-linked recessive lethal

mutations in Drosophila. Tetrachloroethylene induced gene conversion and mitotic
recombination in yeast in one study under conditions in which endogenous levels of
cytochrome P450 were enhanced. It was mutagenic to plants but not to yeast in vitro or in a
host-mediated assay or to bacteria15.
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TOBAeeo PRODUeTS, SMOKELESS (Group 1)
A. Evidence for carcinogenicity to humans (suffcíent)
ln North America and western Europe, case reports indicate an association between
tobacco chewing and oral cancer at the site where the quid was placed habitually. ln those
the oral
cavity, pharynx and larynx has been observed, confounding by tobacco smoking or a1cohol
consumption could not be exc1uded. A slight increase in the incidence of oesophageal cancer
related to tobacco chewing has been seen in four case-control studiesl.
Case reports indicate an association between oral use of snuff and oral cancer. Four
case-control studies imply a causal association between snuff use and oral, and possibly
pharyngeal, cancer. That oral use of snuff increases the risk of nasal-sinus cancer was
suggested in one case-control studyl.
Three case series also show a high relative freq uency of smokeless-tobacco use (chewing
tobacco or oral snuff, unspecified) among oral cancer patients. Four case-control studies
have shown an association between smokeless-tobacco use and the risk of oral cancer. Two
cohort mortality studies provide evidence of a positive association with oesophageal cancer,
and one suggests an increased risk for oral and pharyngeal cancerl.
Two large case-control studies from Pakistan and India reported substantial increases in
the risk for oral cancer related to tobacco-lime (khaini) chewingl. ln addition, evidence is
available from various studies in which cancer risks were studied in relation to unspecified
case-control studies in which an association between tobacco chewing and cancer of

habits of betel-tobacco-lime chewing2.

Case series have indicated an association between use of shammah and nass and oral
cancer. Oral cancer was found to develop at the site at which nass was placed habitually.
Two case-control studies showed substantial increases in the risk of oral cancer associated
with nass use and one with naswar use; however, in these studies positive confounding by

smoking and other factors could not be excluded. Oral cancer in users of mishri and
gudakhu was studied in a prevalence survey; no case was found 1. A study of 64 patients with
squamous-cell carcinoma of the head and neck in Saudi Arabia showed that 81% were

