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The time course of the formation of micro-
nucleated polychromatic (MNPCEs) and normo-
chromatic erythrocytes (MNNCEs) in the bone
marrow of the bank vole (Clethrionomys glareo-
lus, Schreber), a model mouse-like species, was
studied using the standard micronucleus test at 0,
6, 12, 18, 24, 30, 36 and 48 hr following
whole-body acute g-irradiation at a dose of 0.5
Gy. Based on the existing literature on laboratory
mice, it was suggested that such a dose will not
have significant effect on erythroid cell prolifera-
tion in the bank vole and hence on the time
course of the rise of micronucleated cells. In total,
�905,000 polychromatic (PCEs) and normochro-
matic erythrocytes (NCEs) from 82 adult bank
voles were analyzed. Although the mean frequen-
cies of MNNCEs were too low to allow for the
correct assessment of their time course, an analy-

sis of PCEs showed an increasing rate of MNPCE
appearance at 6 hr that reached a maximum at
18–24 hr after irradiation and subsequently
decreased. Because the kinetics of MNPCEs
reflects the process of erythropoiesis, the current
results regarding the time points of appearance of
radiation-induced MNPCEs provide the first in-
formation on the prolongation of one of the ter-
minal stages of erythrocyte formation in bank
vole specimens, namely the stage of maturation
of PCEs from erythroblasts. Moreover, the
observed time-course data, as well as the low-
background frequencies of MNPCEs and charac-
teristic level of PCEs response to radiation,
showed similarities between the two model spe-
cies: bank vole (this study) and laboratory mice
(literature data). Environ. Mol. Mutagen. 52:50–
57, 2011. VVC 2010 Wiley-Liss, Inc.
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INTRODUCTION

Some free-living species of mouse-like rodents are used

as sentinels of environmental quality and as models for

various biological studies, including the assessment of the

long-term effects of pollutants in mammalian populations.

Among them, the genus Clethrionomys, which inhabits

most parts of the northern hemisphere, attracts special in-

terest [Bashenina, 1981; Bujalska and Hansson, 2000].

Clethrionomys glareolus (Schreber) or the bank vole is

one of the most common small rodents and popular bio-

markers in Europe due to its wide range in woodland eco-

systems, its high-population density, high-reproductive

potential, and high sensitivity to pollutants [Bashenina,

1981; Petrusewicz, 1983; Iljenko and Krapivko, 1989;

Sokolov et al., 1989; Mascanzoni et al., 1990; Gonchar-

ova and Ryabokon, 1995; Bujalska and Hansson, 2000;

Chesser et al., 2000; Topashka-Ancheva et al., 2003]. In

addition to these advantages, the biological tests, which

were first developed for laboratory mice or humans, can

be successfully used for studies of bank vole [Degrassi

et al., 1999; Matson et al., 2000; Ryabokon and Gonchar-

ova, 2003; Swiergosz-Kowalewska et al., 2007]. Also,

vivarium breeding and upkeeping of the bank vole is a

well-developed method that facilitates conducting long-
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