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Nanomaterials have been used in various industrial fields,
however, genotoxicity to higher animals is still unknown.

In the present study, we evaluated genotoxicity of multiwalled
carbon nanotubes (MWCNTS), fullerenes, ferrites and kaolines
to mammalian cells by the micronucleus (MN) assay, the sister
chromatid exchange (SCE) assay and phosphorylation of
histone H2AX. In the MN assay and the SCE assay, all four
nanomaterials induced MN and SCE, and the nanomaterials
except for MWCNTSs caused phosphorylation of histone H2AX
(YH2AX). In A549 cells treated with 200 pg/mL MWCNTs,
fullerenes, ferrites and kaolines for 6 hours, the frequencies of
cells with MN were 7.3, 13.8, 2.9 and 5.1 times higher than that
of the solvent control, respectively. Similarly, the frequencies
of SCE (in CHO cells treated with 2 pg/mlL of the
nanomaterials for 1 hour) rose to 2.6, 11.2, 5.7 and 7.3 times.
Also, yYH2AX levels (in A549 cells treated with 200 pg/mL of
the nanomaterials for 1 hour) increased 2.8, 2.1, and 2.6-fold.
We will further clarify the mechanisms of DNA repair and
mutagenesis from the results of various assays using DNA
repair-deficient cells.
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Carbon black (CB) is used as a nanomaterial in industry, and
causes lung cancer in experimental animals. There is a
growing concermn of carcinogenicity of nanomaterials via
chronic inflammation in the lung. In this study, we performed
immunocytochemistry to examine the formation of
8-nitroguanine, a mutagenic DNA lesion formed during
inflammation, in CB (56 and 95 nm)-treated RAW 264.7
macrophage cell line. CB was sonicated and centrifuged to
remove coarse agglomerates, and the supernatant was used for
the experiment. We confirmed that most agglomerates in the
supernatant were less than 1 pm in diameter. CB induced
8-nitroguanine formation in the nucleus. CB of different sizes
tended to exhibit different time courses in 8-nitroguanine
formation. The addition of 1400W, an iNOS inhibitor,
completely inhibited 8-nitroguanine formation. These results
suggest that macrophages phagocytose CB and then iNOS is
expressed, resulting in nitrative DNA damage and
carcinogenesis in adjacent airway and alveolar epithelial cells.
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