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Stereotypic mice are aggressed by their cage-mates, and tend to be poor
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Abstract

Stereotypic behaviours (SBs) are linked with behavioural inflexibility and resemble symptoms of autism, suggesting that stereotypic
animals could have autistic-like social impairments. SBs are also common in caged mice. We therefore hypothesised relationships
between stereotypic and social behaviours, predicting that highly stereotypic mice would give/receive more agonism and be less
effective in social learning tasks. Experiment One used C57BL/6 and DBA/2 mice in non-enriched or enriched housing (15 cages
each); Experiment Two, more cages (six non-enriched, 44 enriched) plus a third strain (BALB/c). Across both experiments, enrichment
reduced SB and agonism (aggression, plus ‘displacements’ where one mouse supplants another at a resource). These effects appeared
related: housing effects on agonism became negligible when SB was statistically controlled for; and, at least in enriched cages, SB
covaried with receiving aggression. In Experiment Three, 20 DBAs varying in SB from Experiment Two acted as demonstrators in a
‘social transmission of food preferences’ task. They were fed a novel flavour (shatavari powder), then each mingled with a familiar
but flavour-naïve C57 observer. Observers were subsequently offered two novel flavours: shatavari or marjoram. Those spontaneously
choosing more shatavari (n = 10) tended to have had less stereotypic demonstrators than the other ten observer mice. Overall, highly
stereotypic mice thus received more agonism — an effect with obvious welfare implications that can be reduced with enrichment — and seemed potentially less effective at inducing flavour preferences in conspecifics. Such effects are consistent with social
impairment, suggesting that reducing SB may perhaps enhance interactions between conspecifics.
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Introduction

Most laboratory rodents are housed in small, barren environments. These conditions are associated with poor
welfare, as well as impaired learning and memory (Mason
& Latham 2004; Simpson & Kelly 2011), and reduced
levels of normal activity that are replaced by spending more
time standing still, doing nothing (Tilly et al 2010) and/or
performing stereotypic behaviours, SBs (eg Sørensen 1987;
Mason & Latham 2004; Tilly et al 2010): repetitive activities arising from frustration, needs to cope, or central
nervous system dysfunction (eg Campbell et al 2013).
Whether environments are enriched or impoverished can
also affect laboratory rodents’ interactions with cage-mates.
For example, male bank voles (Clethrionomys glareolus)
housed in enriched rather than barren environments were
less aggressive (Sørensen 1987); social play that had been
reduced by prenatal stress in rats (Rattus norvegicus) was
restored to normal levels through enrichment (MorleyFletcher et al 2003); and in laboratory mice
(Mus musculus), enriched caging can also improve maternal
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care (Whitaker et al 2009). Enrichment can also affect
aggression: in male mice, adding a shelter increased levels
of aggression (Van Loo et al 2002), perhaps by increasing
resource competition, but providing nesting material significantly decreased it, and more recently, providing diverse
enrichments has been shown to reduce aggression in mice
of both sexes (Turner et al in press).
Our aims were therefore to study how providing enrichments affects interactions between mice within their cages,
and to investigate how any changes relate to alterations in
SB. This is because SBs in captive animals share similarities with the repetitive behaviours seen in certain socially
disabling human disorders, especially schizophrenia and
autism (Lam et al 2008; Dallaire et al 2011): both have been
linked to changes in basal ganglia function (eg Tanimura
et al 2008, 2011) that help cause behavioural inflexibility
and perseveration (the repetition of responses when no
longer appropriate) (eg Lopez et al 2005; Campbell et al
2013). Thus, to give examples from caged rodents, high
levels of SB correlate with elevated perseveration in extinc-
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