The Environment Mutagen Society of Japan

P-011
Suitable Method for In Vitro Micronucleus Test Using
CHL Cells: Detection Method for Aneugens

Mami Ishihara, Aya Hayashi, Mizuki Kosaka, Aoi Kimura
Drug Safety Research Laboratories, Shin Nippon Biomedical
Laboratories, Ltd.

The genotoxicity guidance issued in 2012 recommends in vitro
mammalian cell micronucleus test (vitroMNT); however, this test
has many options for cells and positive control articles.
Therefore, we examined the suitable methods for vitroMNT using
CHL/U cells.

Mitomycin C (MMC) and cyclophosphamide (CP) were selected
as clastogens, and colchicine (CLC) was selected as the aneugen.
We examined (1) suitable concentrations of the articles
(0.0025-0.3, 5-15, and 0.05-1 pg/mL,respectively), (2) appropriate
cell classification, and (3) detection methods for aneugen.

As the results, (1) the suitable concentrations for MMC (-S9),
CLC (-S9), CP (+S9) in 3-hr treatment were 0.1, 0.75, and 10
ng/mL, respectively. Those for MMC and CLC in 24hr treatment
(-S9) were 0.025 and 0.1 pg/mL, respectively. (2) There were
small variations and high reproducibility by classification into 3
types: cells with micronuclei, cells with anomalous nuclei, and
cells excluded from evaluation. (3) An increase in the incidence of
cells with anomalous nuclei suggested the detection of aneugens.
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To address the problem of high false positive rates in in vitro
mammalian genotoxicity test, we have examined the usefulness of
in vitro micronucleus assay using 3D human reconstructed skin
model (RSMN). This model successfully categorized 88.4%
(23/26) of 26 chemicals as genotoxins or non- genotoxins in
results of in vivo micronucleus test. Because 3 false negative
chemicals exhibit genotoxic potential via metabolic activation, it is
considered that higher metabolic enzyme activity cells are needed
for evaluating these chemicals. In present study, we focus on
human HepaRG cells, which have normal p53 function and
express metabolic enzymes in high level. We evaluate 9 chemicals
including metabolic activation required genotoxins in
micronucleus assay, 3 genotoxins in vivo were judged positive
correctly but 2 genotoxins in vivo were not. 4 non-genotoxins in
vivo were judged as negative properly. These results suggest
HepaRG cells have potential use for testing indirect genotoxic
compounds. Furthermore, we ascertain the reason of misjudgment,
and clarify the issues of using HepaRG cells in vitro genotoxicity
test.
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