
Vol 47, No 6
November 2008

Pages 25�31  

Journal of the American Association for Laboratory Animal Science
Copyright 2008
by the American Association for Laboratory Animal Science

25 

Environmental enrichment of laboratory mice has the po-
tential to improve mouse wellbeing, the public perception of 
mouse research, and the quality of scienti�c data.2,16,32 However 
considerable debate exists over how to provide enrichment 
for mice, as well as the bene�ts and costs of practical enrich-
ments.4,16,24,27,31 This controversy stems from 2 related issues: 
most of the enrichments examined in the mouse literature are 
impractical in a real housing facility; and most commercial �en-
richments� have simply been assumed to be bene�cial, without 
testing their effects on the animal. The concept of �biological 
relevance� provides a way to address these issues as well as a 
framework for developing practical, effective enrichments.16,27,32 
Here we illustrate this approach, using the development of a 
nest-building enrichment as an example.

The term environmental enrichment, at its broadest, is used 
for any change in husbandry or caging intended to bene�t the 
animal�s wellbeing.5 Changes in husbandry intended to bene�t 
the animal may not always do so for 2 main reasons.32 First, 
the animal may not respond to the enrichment in the way in-
tended. An animal may simply fail to perceive an enrichment as 
meaningful, it may �nd it aversive (as is the case for defensive 
burying of objects placed in the cage14), or it may try to defend 
the enrichment from its cage mates. For example, providing 
mice with shelves and nest boxes (resources that are thought 
to be bene�cial but can be monopolized) can lead to increased 
aggression, immunosupression, and prolonged infections.1,23,27 
Second, an enrichment may improve one measure of wellbeing 
but compromise another. For example, individually ventilated 
cages (IVC systems) reduce ammonia levels, airborne disease 
transmission, and the amount of human handling, but mice �nd 
the increased ventilations rates aversive,3 show elevated levels 
of fear or anxiety,21 and demonstrate immune suppression.25

Several authors have argued that only biologically relevant 
enrichments�those that allow animals to control stressors in their 
environment�will actually bene�t wellbeing.16,27,32 For example, 
when provided with nesting material in ventilated cages, mice no 
longer �nd ventilation aversive.3 Furthermore, by giving animals 
homeostatic control over these stressors, such enrichments should 
reduce variability and bene�t scienti�c outcomes16,32 because 
the environment in which the animal lives considerably affects 
all aspects of physiology. For example, unenriched or socially 
isolated animals typically show altered brain development and 
physiology,28 and the behaviors associated with unenriched en-
vironments may indicate altered brain function.16 Various lines of 
evidence suggest enrichment renders brains more �normal,� not 
merely �different,� in comparison to standard-housed animals. For 
instance, marsh tits (Parus palustris), which are naturally food-
storing birds, have a greater hippocampus size than do nonfood 
storing Parus species. In captivity, however, only marsh tits with 
food-storing experience show greater hippocampal volume and 
neuron number, as well as fewer apoptotic cells, compared with 
those maintained with standard housing.11

A subset of biologically relevant enrichments incurs unintend-
ed costs. For example, shelters are biologically relevant, but they 
can induce aggression in group-housed animals.27,32 These and 
other conditionally bene�cial enrichments may bene�t certain 
types of animals under certain conditions�for example, shelters 
may provide excellent enrichment for singly housed mice.32 Al-
though some forms of enrichment may be detrimental to some 
animals, providing nesting material to mice does not appear to 
incur these kinds of disadvantages 27,32 (but also see reference 
20). Mice show strong preferences for cages that provide nesting 
material (reviewed in references 19 and 27), and nest building 
plays a central role in the natural history of wild mice, suggesting 
that nesting material may be a highly bene�cial enrichment.

In the wild, pregnant females tend to build the most complex 
nests, but nest-building ability extends to males and nonpreg-
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Environmental enrichment of laboratory mice can improve the quality of research, but debate arises over the means of 
enrichment and its ability to be used in a sterile environment. One important form of enrichment is nesting material. Mice 
in the wild build dome-shaped, complex, multilayered nests, but this behavior is not seen in the laboratory, perhaps due 
to inappropriate nesting material rather than the nest-building ability of the mice. Here we focus on the use of naturalistic 
nesting materials to test whether they improve nest quality through the use of a �naturalistic nest score� system; we also focus 
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build naturalistic nests when given shredded paper strips. We then compared these shredded paper strips with other com-
monly used nesting enrichments (facial tissues and compressed cotton squares). Nests were scored for 6 d. We found that the 
shredded paper strips allowed the mice to build higher quality nests than those built with any of the other materials. Nests 
built with tissues were of intermediate quality, and nests built with compressed cotton squares were of poor quality, similar 
to those built by the control group. These results suggest that C57BL/6J mice given appropriate nesting materials can build 
nests similar to those built by their wild counterparts.

Abbreviation: GLM, generalized linear model

Received: 29 Jan 2008. Revision requested: 12 March 2008. Accepted: 19 May 2008.
Department of Animal Sciences, Purdue University, West Lafayette, IN

*Corresponding Author. Email: hesss@purdue.edu







28

Vol 47, No 6
Journal of the American Association for Laboratory Animal Science
November 2008

Figure 2. Sample nests and their corresponding scores.








