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MMS/Pig-a Assay collaborative study: Genotoxicity
evaluation of Melamine

Takahiro Kyoya, Masami Hori, Megumi Terada
Life Science Research Institute Kumiai Chemical Industry Co., Ltd.

In the MMS collaborative study, 24 compounds were tested to
evaluate the usefulness of PIGRET Assay, an improved method
of Pig-a assay (RBC Pig-a assay), as a short-term genotoxicity
test. Kumiai Chemical conducted tests on Melamine, a chemical
known as a non-genotoxic urinary bladder carcinogen. RBC
Pig-a assay and PIGRET assay were conducted by administering
Melamine singly by gavage to 8-Week Cr1;CD(SD) male rats at
doses 500, 1000 and 2000 mg/kg. In both tests, increases in
mutant frequency (MF) were not observed in all treated groups.
Since increases in MF were not observed even in the group of
2000 mg/kg, the generally acknowledged limit dose for
genotoxicity tests, we judged Melamine had no mutagenicity. On
the other hand, MF in Ethyl nitrosourea, the positive control,
significantly increased from Week 2 of administration in RBC
Pig-a assay and from Week 1 in PIGRET assay. Basing on these
results, PIGRET assay was considered to be capable of more
accurately evaluating non-genotoxic carcinogens in a shorter
period of time than RBC Pig-a assay.
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The Pig-a assay is a new method to assess the mutagenicity of
compounds, and is expected to have a high degree of availability
for the evaluation of genotoxicity. In this study, to assess the
performance of the Pig-a assay targeting red blood cells (RBCs;
RBC Pig-a assay) and reticulocytes (RETs; PIGRET assay),
chlorambucil, which is a genotoxicant, was orally administered
to male rats once at doses of 10, 20 and 40 mg/kg, and the mutant
frequency (MF) of RBCs and RETs were examined, respectively,
on pre-dosing, and Days 8, 15 and 29. As a result, in the RBC
Pig-a assay, significant increases in the MF were observed at 40
mg/kg on Day 15 and at 20 mg/kg or more on Day 29. In the
PIGRET assay, the MFs increased significantly at 10 mg/kg or
more on Day 8 and 20 mg/kg on Day 15, but no difference in the
MF was observed in the treatment groups compared to the
vehicle control group on Day 29. In conclusion, the RBC Pig-a
assay and PIGRET assay are sufficiently sensitive to detect the
mutagenicity of chlorambucil in rats, and the PIGRET assay
could detect the mutagenicity of it earlier and at lower dose than
the RBC Pig-q assay.
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