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Abstract

The aim of our study was to assess the nest-building behaviour of two mouse (Mus musculus) strains using different nesting materials 
and examine possible sex- and housing-specific effects. Adult mice of two strains (C57BL/6J; n = 64 and BALB/cAnNCrl; n = 99) were 
randomly allocated to the following housing groups: single-housed male, single-housed female, pair-housed male and pair-housed female. 
One of the following nest-building materials was placed in each home-cage in a random order: nestlets (Plexx BV,  The Netherlands), cocoons 
(Carfil, Belgium), wooden wool, crinklets and compact (all three, Safe, Germany). The following day, nests were rated applying a nest-scoring 
scale ranging from 0 to 10, the nests were removed, and a different nest-building material provided. In both tested strains, nestlets achieved 
the highest nest-building scores when compared to the other four nest-building materials. All nest-building materials scored higher in BALB/c 
mice compared to C57BL/6J animals reaching statistical significance in crinklets only. Sex comparison revealed that female C57BL/6J mice 
only scored significantly higher using crinklets than males and BALB/c female mice were rated significantly higher using wooden wool, 
cocoons and compact than their male counterparts. While pair-housed C57BL/6J animals built higher-rated nests than single-housed mice 
in the C57BL/6J strain in all five materials tested, the scores were not significantly different in the BALB/c strain. Results of the present 
study reveal significant strain-, sex- and housing-related influences on the complexity of nests using different standardised building materials. 
Such observations need to be taken into account when planning the optimal enrichment programme for laboratory animals. 
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Introduction 
The mouse (Mus musculus) represents the most commonly 
used animal in research. Driven by economic needs (labora-
tory space, equipment and resulting costs), ergonomics (ease 
of handling, visibility of animals) and hygiene (easiness to 
sanitise) these animals have been housed in small cages 
equipped with bedding material, food and water (Bailoo et al 
2018). Nevertheless, the principles of 3Rs (replacement, 
reduction, refinement) governs the provision of environmental 
stimulation by providing optimal housing conditions (Aske & 
Waugh 2017). This is supported by European Union (EU) 
legislation that states “any restrictions on the extent to which 
an animal can satisfy its physiological and ethological needs 
are kept to a minimum” (European Union 2010).  
To provide optimal housing conditions associated with 
more comfort than simply regulated temperature and 
humidity, a growing number of research facilities use 
nesting materials such as nestlets, wooden wool and fizzle 
nests. These readily applicable materials facilitate ther-
moregulation, provide shelter and enable the mice to 
express their specific nest-building behavioural repertoire 
(Bult & Lynch 1997; Olsson & Dahlborn 2002; Gaskill 

et al 2012). Concerns that this form of environmental 
stimulation might negatively influence results in scientific 
studies have proven unsubstantiated. The scientific litera-
ture overwhelmingly supports the notion that housing 
conditions of laboratory mice can be markedly improved 
without affecting the standardisation and variability of 
results (Wolfer et al 2004). 
In order to choose the optimal enrichment programme, consid-
eration must be given to the possibility that the effects of envi-
ronmental enrichment on mice behaviour are strain-specific. 
Goto et al (2015) have shown a significantly different nest-
building behaviour in three different murine strains 
(C57BL/6NCrl, DBA/2NCrlCrlj and B6D2F1/Crl) using a 3-
D depth camera and a conventional scoring system. Moreover, 
genetic modification also seems to influence nest-building 
behaviour. For instance, impaired nesting behaviour was noted 
by a group using nestlets with mice lacking Dvl1 (a homologue 
of the Drosophila dishevelled gene) (Lijam et al 1997) and in 
Vitamin D receptor mutant mice (Keisala et al 2007) in 
comparison to their unmodified controls. Consequently, it 
would appear to be a mistake to approach mouse enrichment as 
a one‐size‐fits‐all husbandry procedure (Bayne 2018). 
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