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Abstract

When introducing environmental enrichment in laboratory animals, positive and/or negative effects on behavioural and physiological
parameters should be evaluated. This three-step randomised controlled trial in male C57BL/6 mice investigated the effect of supple-
menting the environment with one or more hemp ropes. In part 1, the effect of a hemp rope on aggressive and social behaviour,
stress and anxiety levels was assessed by social interaction test, elevated plus maze behaviour, and faecal corticosterone metabolites,
respectively (n = 224 mice). In part 2, the effect of 1, 2 or 7 hemp ropes on aggressive behaviour in mice subjected to routine
handling was evaluated by assessing the number of wounded companion animals and wounds per animal (n = 224). In part 3,
climbing activity in the rope and amount of material shredded from the rope was assessed (n = 56). Mice housed with one hemp
rope engaged in social behaviour for longer time than mice housed without a hemp rope, while no difference was detected in stress
and anxiety levels. No difference was seen in the number of wounded animals or wounds per animal when adding 1, 2 or 7 hemp
ropes to the existing environment in mice undergoing minimal human handling. The mice continuously shredded and climbed the
rope, even when provided with a new rope, although time spent climbing decreased slightly over time. Thus, a hemp rope can be
used as additional environmental enrichment amongst male C57BL/6 mice.
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Introduction
Environmental enrichment (EE) is increasingly being used
to enhance well-being among laboratory animals (Olsson &
Dahlborn 2002; Baumans 2005; Baumans & Van Loo
2013), and is incorporated into European legislation
(Directive 2010/63/EU 2010). The cage itself is a restricting
element and a lack of environmental complexity deprives
the mice of the possibility of controlling their physical and
social environment (Sørensen et al 2004; Balcombe 2006;
Fox et al 2006). This can possibly cause stress and suppres-
sion of natural behaviours that the mice are highly
motivated to perform (Olsson & Dahlborn 2002; Sørensen
et al 2004). Therefore, EE is used to counteract the suppres-
sion of natural behaviours. However, changes in caging are
not always beneficial, since animals may not respond to the
enrichment item as intended and fail to perceive enrichment
as being meaningful. The introduction of EE has been
shown to increase and, in few cases, reduce agonistic
behaviour (Haemisch & Gärtner 1997; Ambrose & Morton
2000, Marashi et al 2003; Kaliste et al 2006; Abou-Ismail
2011; Akre et  al  2011; McQuaid et  al  2012; Mesa-Gresa
et  al 2013). The increase in agonistic behaviour is most
commonly related to territorial defence (Olsson & Dahlborn

2002; Hutchinson 2005) and, in such cases, the provision of
EE seems to counteract the goal of improving welfare
(Haemisch & Gärtner 1994; Haemisch et  al  1994a). It is
therefore important to evaluate the effects of EE on both
behaviour and physiological parameters (Van de Weerd et al
2002; Baumans 2005; Baumans & Van Loo 2013). 
To optimise the welfare of laboratory mice at our research
unit, we have introduced a hemp rope hanging from the lid
in some cages to see if this would create an opportunity for
the mice to access the extra space available in cages with
raised lids. The caretakers have observed that the mice use
the hemp rope as an escape route from aggressive cage-
mates. Moreover, the caretakers have not noticed a rise in
aggression after introduction of the rope, which may
indicate that a hemp robe as EE can be a means of reducing
agonistic behaviour. Therefore, the aim of the current study
was to investigate: i) the effect of supplementing the envi-
ronment with a hemp rope on aggressive and social
behaviour, stress and anxiety levels; ii) the effect of supple-
menting the environment with 1, 2 or 7 hemp ropes per cage
on aggressive behaviour in mice only subjected to routine
handling; and iii) the duration and frequency of climbing a
hemp rope and material shredded from it.
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