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Evaluation of the repeated dose
gastrointestinal tract micronucleus
assay: Summary report of Collaborative
Study by CSGMT/JEMS.MMS.
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The Collaborative Study by CSGMT /JEMS.MMS

As a part of the CSGMT/JEMS.MMS Collaborative
study on the evaluation of the 14- and/or 28-day
repeated oral dose liver micronucleus (MN) assay in
rats with 26 chemicals, we additionally examined the
incidence of MNed cells in gastrointestinal tract (GT)
on 6 carcinogens out of them, which targeted stomach
(MNNG), kidney (KBrOs) or liver (2AAF, DMN,
quinoline, and C.I. Solvent Yellow).

MNNG was positive only in glandular stomach (GS).
KBrOgz and 2AAF also gave clear positive results in GS.
These are known to give positive results in in vitro
chromosomal aberration test without S9 mix. In
contrast, there were chemicals that showed positive
only in bone marrow or liver.

The results showed more appropriate evaluation of
genotoxic effect of test agents in vivo can be done by
MN assay with liver and/or GT, in addition to bone
marrow. This method can also be incorporated into
repeat-dose toxicological study. This also can
contribute risk characterization under 3Rs condition.
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mutation assay: establishment of human
PIG-A assay, and evaluation of
genotoxicity induced by low-dose and
long-term gamma-ray irradiation on
mouse Pig-a assay
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The emerging Pig-a assay is an in vivo gene mutation
assay targeted on endogeneous Pig-a (PIG-Ain human)
gene, which is X-linked gene across species from
rodents to human. The flow cytometric analysis
enables to enumerate GPI  anchor—deficient
erythrocytes resulted by a mutation on the Pig-a gene
from only few pL of peripheral bloods. We are applying
the PIG-A assay to human genotoxic monitoring. We
established the protocol of the PIG-A assay and
examined the gene mutations in healthy volunteers
and cancer patients treated chemotherapies. One of 13
patients exhibited significantly high mutation
frequency. We are now investigating the PIG-A
mutations in residents in Fukushima area who were
exposed to low-dose irradiation for long-term by the
3.11 accident of Fukushima Daiichi nuclear plant,
while we will also verify whether the Pig-a assay can
demonstrate the genotoxic insult by low-dose and long-
term irradiation in mouse studies.
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