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Abstract

The aim of this study was to assess the effects of specific regimens of enrichment on the behaviour of C57BL/6J mice in the elevated
plus-maze test (EPM). A total of 192 male C57BL/6J mice were allocated randomly to 32 cages. Three different items of cage furniture
(CF) made of aspen — a mouse corner, nestbox and stairs — were added stepwise to different cages at intervals of one week so that
the mice were exposed to an item of CF for one, two, three or four weeks. On the fifth week, all the mice were subjected to the EPM
test. Overall, the presence of the nestbox or stairs for the three weeks appeared to have an anxiolytic effect on the behaviour of the
mice, as evidenced by an increase in the number of entries made into the open arms and the time spent in the open arms of the EPM.
The effects of these items of CF on the behaviour of the mice depended on the item used and on the duration of exposure. The items
of CF that were used in this study appeared to improve the quality of life of C57BL/6J mice, as assessed using the EPM.
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Introduction
Early definitions of environmental enrichment (EE) were
made on the basis of a technical viewpoint, eg Hebb (1947)
described EE as “any modification of a captive animal’s
environment by providing physical or social stimuli”. Later
definitions have emphasised the performance of the animal,
hence they focus on the outcome of the procedure rather
than the type of stimulus. For example, Belz et al (2003)
defined EE as “using different objects to improve the
quality of life of animals by distracting them from an
otherwise monotonous environment”, whereas Baumans
(2005) defined it as “any modification in the environment of
the captive animals that seeks to enhance physical and
psychological well-being by providing stimuli meeting the
animals’ species-specific needs”. Nonetheless, in consid-
ering the effects of items of cage furniture (CF) that are
added to the environment of an animal, it is perhaps better
to revert to the technical definition of EE, and to use the
term ‘cage furniture’ (Olsson & Dahlborn 2002) because
this term explains clearly the type of stimulus used.

The main aim of adding items to the environment of labora-
tory animals is to improve their quality of life. CF has
numerous effects on the behaviour and physiology of

rodents (for reviews, see Key & Hewett 2002; Olsson &
Dahlborn 2002; Key 2004). For example, a decrease in the
level of stress hormones (Belz et al 2003; Benaroya-
Milshtein et al 2004), the attenuation of anxiety responses
(Fox et al 2006), and a reduction in stereotypic behaviour
(Turner et al 2003) have been reported.

CF should be considered an experimental variable
(Hutchinson et al 2005) and may increase the variability of
results (Van de Weerd et al 2002; Marashi et al 2004).
Therefore, it may be difficult to compare results between
studies with or without EE, or even between studies using
different designs of CF (eg single versus many CF items).
Indeed, it has been suggested that CF should be a component
of a well-designed and critically evaluated programme that
benefits the animals, in addition to having an effect on the
outcome of the experiment (Baumans 2005).

The effect of CF on the behaviour of mice in the elevated
plus-maze (EPM) test has been investigated in a number of
studies. The results have ranged from an apparent anxiolytic
effect (Caston et al 1999; Roy et al 2001; Benaroya-
Milshtein et al 2004; Friske & Gammie 2005; Zhu et al
2006) to an apparent anxiogenic effect (Kobayashi et al
2006; Pietropaolo et al 2006), or no apparent effect
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