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ACRYLONITRILE (Group 2A)

A. Evidence for carcinogenicity to humans (limited)

In the USA, 1345 male workers potentially exposed to acrylonitrile in a textile fibre
plant and observed for 20 or more years had a greater than expected incidence of lung cancer
(8 observed, 4.4 expected). The risk was greater among workers with more than five years’
exposure (6 observed, 2.3 expected) or with jobs where exposure was likely to have been
heavier (6 observed, 2.7 expected) than among workers with shorter duration of exposure
(2 observed, 1.4 expected) or low levels of exposure (2 observed, 1.4 expected)!-2. Further
follow-up of this cohort until 1981 revealed a continued excess of lung cancer (10 observed,
1.2 expected), although during the actual follow-up period (1976-1981) there was no excess
(2 observed, 2.8 expected). The updating also showed, however, a significant excess of
cancer of the prostate (6 observed, 1.8 expected)’. In a similar study at another US textile
fibre plant, an excess of prostatic cancer (5 cases observed, 1.9 expected) was observed, but
there was no excess of lung cancer?. In the UK, a study of 1111 male workers exposed to
acrylonitrile during polymerization between 1950 and 1968 and followed for ten years or
more revealed five stomach cancers (1.9 expected), two colon cancers (1.1 expected), two
brain cancers (0.7 expected) and nine cancers of the respiratory tract (7.6 expected)’. Among
327 rubber workers exposed to acrylonitrile in the USA, excesses were noted for cancers of
the lung (9 observed, 5.9 expected), bladder (2 observed, 0.5 expected) and of the lymphatic
and haematopoietic system (4 observed, 1.8 expected). The risk for lung cancer was greatest
among workers with five to 14 years’ exposure and 215 years of latency (4 observed, 0.8
expected)®. Another study of rubber workers in the USA, however, showed no association
between exposure to acrylonitrile and lung cancer’. In the Federal Republic of Germany,
one study of 1469 workers exposed to acrylonitrile in 12 different plants showed excesses of
bronchial cancer (11 observed, 5.7 expected) and of tumours of the lymphatic system
(4 observed, 1.7 expected)?.

B. Evidence for carcinogenicity to animals (sufficient)

Acrylonitrile was tested for carcinogenicity in rats by oral administration and by
inhalation. Following its oral administration, it induced neoplasms of the brain, squamous-
cell papillomas of the stomach and Zymbal-gland carcinomas; tumours of the tongue, small
intestine and mammary gland were also reported!9-10. F ollowing its inhalation, neoplasms
of the central nervous system, mammary gland, Zymbal gland and forestomach were
observed!’1!,

C. Other relevant data

Acrylonitrile did not enhance the frequency of chromosomal aberrations in lymphocytes
of exposed workers in one study'2.

In animals treated in vivo, acrylonitrile did not induce dominant lethal mutations,
chromosomal aberrations (in bone-marrow cells or spermatogonia) or micronuclei in mice,
or chromosomal aberrations in rat bone-marrow cells. It bound covalently torat liver DNA
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in vivo and induced unscheduled DNA synthesis in rat liver but not brain. It induced sister
chromatid exchanges, mutation and unscheduled DNA synthesis but not chromosomal
aberrations in human cells in vitro. Acrylonitrile induced cell transformation in several test
systems and inhibited intercellular communication in Chinese hamster V79 cells. It did not
induce aneuploidy but induced chromosomal aberrations, micronuclei and sister chromatid
exchanges in Chinese hamster cells; in one study, it did not induce chromosomal aberrations
or sister chromatid exchanges in rat cells in vitro. It induced mutation and DNA strand
breaks in rodent cells in vitro. It induced somatic mutation in Drosophila and was weakly
mutagenic in plants. It induced aneuploidy, mutation, mitotic crossing-over and gene
conversion in fungi. Acrylonitrile was mutagenic to bacteria. Urine from treated mice and

rats, but not bile from rats, was mutagenic to bacteria. It bound covalently to isolated
DNA!,

References

1IARC Monographs, 19, 73-113, 1979

20’Berg, M..T. (1980) Epidemiologic study of workers exposed to acrylonitrile. J. occup. Med., 22,
245-252

30’Berg, M.T., Chen, J.L., Burke, C.A., Walrath, J. & Pell, S. (1985) Epidemiologic study of workers
exposed to acrylonitrile: an update. J. occup. Med., 27, 835-840

“Chen, J.L., Walrath, J., O’Berg, M.T., Burke, C.A. & Pell, S. (1987) Cancer incidence and mortality
among workers exposed to acrylonitrile. Am. J. ind. Med., 11, 157-163

SWerner, J.B. & Carter, J.T. (1981) Mortality of United Kingdom acrylonitrile polymerisation
workers. Br. J. ind. Med., 38, 247-253

SDelzell, E. & Monson, R.R. (1982) Mortality among rubber workers: VL. Men with potential
exposure to acrylonitrile. J. occup. Med., 24, 767-769

"Waxweiler, R.J., Smith, A.H., Falk, H. & Tyroler, H.A. (1981) Excess lung cancer risk in a synthetic
chemicals plant. Envzron Health Perspect., 41, 159-165

*Thiess, A.M., Frentzel-Beyme, R., Link, R. & Wild, H. (1980) Mortality study of chemical workers in
different plants with exposure to acrylonitrile (Ger.). Zbl. Arbeitsmed., 30, 259-267

Bigner, D.D., Bigner, S.H., Burger, P.C., Shelburne, J.D. & Friedman, H.S. (1986) Primary brain
tumours in Fischer 344 rats chronically exposed to acrylonitrile in their drinking-water. Food
chem. Toxicol., 24, 129-137

19Quast, J.F., Humiston, C.G., Wade, C.E., Carreon, R.M., Hermann, E.A., Park, C.N. & Schwetz,
B.A. (1981) Results of a chronic toxicity and oncogenicity study in rats maintained on water
containing acrylonitrile for 24 months (Abstract No. 467). Toxicologist, I, 129

'Maltoni, C., Ciliberti, A. & Carretti, D. (1982) Experimental contributions in identifying brain
potential carcinogens in the petrochemical industry. 4nn. N.Y. Acad. Sci., 381, 216-249

2IARC Monographs, Suppl. 6, 27-31, 1987


kajo
Pencil

kajo
Pencil

kajo
Rectangle




