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The Pig-a gene mutation assay, a powerful tool for evaluating in vivo genotoxicity, is based on flow
cytometric enumeration of red blood cells (RBCs), which are deficient in glycosylphosphatidylinositol
anchored proteins caused by mutation(s) in the Pig-a gene. Various approaches for measuring cells with
mutated Pig-a gene have been developed. The Pig-a assay targeting concentrated reticulocytes - the
PIGRET assay - has the potential to detect genotoxicity in early stages of the study. To verify the poten-
tial and usefulness of the PIGRET assay for short-term testing, we conducted a joint research with the
Mammalian Mutagenicity Study (MMS) Group of the Japanese Environmental Mutagen Society. As part
of this study, we evaluated the genotoxicity of a single oral administration of acrylamide (AA) at 25, 50,
100, 137.5, and 175 mg/kg using the PIGRET and Pig-a assays targeting RBCs (RBC Pig-a assay) at 7, 14,
and 28 days after dosing. Toxic effects induced by AA, such as hind limb weak-paralysis, reduction of
body weight gain, and reticulocytosis, were observed in AA-treated groups. However, we detected no
significant increases in Pig-a mutant frequencies using either the PIGRET or RBC Pig-a assay. Therefore,
we concluded that the genotoxicity of AA could not be detected by these assays under our experimental

conditions.

© 2015 Elsevier B.V. All rights reserved.

1. Introduction

Because gene mutations are implicated in the etiology of can-
cer and other diseases, in vivo genotoxicity tests are important as
public health management tools. The recently developed Pig-a gene
mutation assay is a powerful and useful tool for evaluating in vivo
genotoxicity. Because the Pig-a gene is on the X-chromosome and
involves the first step of glycosylphosphatidylinositol (GPI) anchor
biosynthesis, mutation(s) in the Pig-a gene can result in the loss
of expression of GPI-anchored proteins on the cell membrane;
this phenotype can be detected by flow cytometry [1-3]. Various
approaches for measuring Pig-a mutant cells by flow cytometry
have been developed, particularly those focused on peripheral red
blood cells (RBCs) and reticulocytes (RETs) [4-14]. Although the

Abbreviation:  %RET, percent of reticulocyte; AA, acrylamide; APC, allo-
phycocyanin; ENU, N-ethyl-N-nitrosourea; FITC, fluorescein isothiocyanate; GA,
glycidamide; GPI, glycosylphosphatidylinositol; HSC, hematopoietic stem cell;
JEMS, the Japanese Environmental Mutagen Society; LD50, median lethal dose;
MN, micronucleus; MF, mutant frequency; MMS, Mammalian Mutagenicity Study
Group; PBS, phosphate-buffered saline; PE, phycoerythrin; PNH, paroxysmal noc-
turnal hemoglobinuria; RBC, red blood cell; RET, reticulocyte.
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fluorescent SYTO 13 dye was used to label RETs in many reports,
there was a limited capacity for counting RETs by flow cytometry.
Conversely, the PIGRET assay, a recently developed assay for mea-
suring Pig-a mutant RETSs, is capable of allowing flow cytometric cell
counting of >1 x 106 RETs for the Pig-a mutant by concentrating
RETs [15,16]. Additionally, due to the characteristics of erythro-
poiesis, the PIGRET assay can detect increases in Pig-a mutant
frequency (MF) sooner after exposure compared with the Pig-a
assay targeting RBCs (RBC Pig-a assay) [15-21]. To evaluate the
usefulness of the PIGRET assay as a short-term genotoxicity test,
we evaluated the genotoxicity of acrylamide (AA) as part of the
joint study organized by the Mammalian Mutagenicity Study Group
(MMS), a subgroup of the Japanese Environmental Mutagen Society
(JEMS).

The International Agency for Research on Cancer classifies AA
as 2A, a probable human carcinogen [22]. The in vivo genotoxicity
of AA has been demonstrated by various rodent genotoxicity tests,
including micronucleus (MN) tests in peripheral blood, gene muta-
tion, and comet assays in various organs [23-30]. AA is metabolized
to glycidamide (GA), presumably by cytochrome P450 2E1, which
quickly reacts with cellular DNA and proteins [31-33] and forms
several specific DNA adducts [34-36]. Therefore, GA is considered
responsible for the majority of AA genotoxicity [28,37,38]. How-
ever, it was mentioned that in vivo AA genotoxicity analyzed by
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