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mice showed that materials extracted from carbon blacks were carcinogenic, producing local
tumours after their subcutaneous injection. A carbon black containing demonstrable
quantities of carcinogenic polynuc1ear aromatic compounds also produced local sarcomas
when injected subcutaneously in tricaprylin. Administration of the same carbon black as
pellets in the absence of that solvent produced a low incidence of subcutaneous tumours!.
Carbon black given in the diet did not enhance the incidence of colonie tumours induced in
mice and rats by intraperitoneal injection of 1 ,2-dimethylhydrazine4.

C. Other relevant data
No data were available on the genetic and related effects of carbon blacks in humans.

Extracts of various commercial carbon blacks were mutagenic to Salmonella typhimurium
in the presence and absence of an exogenous metabolic systems.
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eARBON TETRAeHLORIDE (Group 2B)

A. Evidence for carcinogenicity to humans (inadequate)
Three case reports describe the occurrence of liver tumours associated with cirrhosis in

people who had been exposed to carbon tetrachloride!. A mortality study of laundry and
dry-cleaning workers exposed to a variety of solvents suggested excesses of respiratory
cancers (17 observed, 10.0 expected), cervical cancers (10 observed, 4.8 expected), liver
tumours (4 observed, 1.7 expected) and leukaemia (5 observed, 2.2 expected)2.

B. Evidence for carcinogenicity to animaIs (sufficíent)

Carbon tetrachloride produced liver neoplasms in mice and rats after its administration
by various routes!.3 and mammary neoplasms in rats following its subcutaneous injection!.
It also produced liver tumours in trout and hamsters following its oral administration!,
although these studies were not adequate.

C. Other relevant data
No data were available on the genetic and related effects of carbon tetrachloride in

humans.
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It did not induce chromosomal aberrations, unscheduled DN A synthesis or DN A strand
breaks in cells of rodents treated in vivo. It did not induce chromosomal aberrations or sister
chromatid exchanges in rat ce Ils in vitro, but anaphase abnormalities were induced in
cultured Chinese hamster ovary cells. It induced mutation, gene conversion and mitotic
recombination in Saccharomyces cerevisiae, under conditions in which endogenous levels
of cytochrome P450 were enhanced; there was a weak induction of mitotic crossing-over
and mutation in Aspergilus. It was not mutagenic to bacteria4.
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eHLORAMBuelL (Group 1)

A. Evidence for carcinogenicity to humans (sufficient)

Many case reports and a few small epidemiological studies of malignancy after therapy
with chlorambucil have been reported among patients treated for breast cancer, juvenile
arthritis, glomerulonephritis and ovarian cancer. Although in each study an ex cess of
subsequent malignancy, especially acute nonlymphocytic leukaemia (ANLL), is inferred,
these reports are difficult to interpret because the cases are few or because they had also
received radiation or other putative carcinogensl,2. A randomized trial of therapy in 431
polycythemia vera patients3 showed a significant, 1 3-fold increase in the incidence of ANLL
in those receiving chlorambucil - 2.3 times higher than in patients receiving radioactive
phosphorus. The excess was strongly related to dose and persisted throughout the first
decade after treatment.

B. Evidence for carcinogenicity to animaIs (suffcient)

Chlorambucil has been tested for carcinogenicity in mice and rats by intraperitoneal
injection and in female rats by oral gavage. It produced tumours of the lung and probably
tumours of the haematopoietic system and ovaries in micel, and produced haematopoietic
tumours in male rats and haematopoietic and lymphatic tumours in female ratsl,4. It had an
initiating effect in a two-stage skin carcinogenesis experiment in micel.
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