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I.  Prologue 

In order to enhance animal well-being, minimize animal stress, promote consistency and fulfill regulatory obligations, the IACUC has a standing policy for minimum (or “required”) enrichment standards, specifically defining housing conditions and socialization opportunities, for all species used in research and housed at Monmouth University. 

II. Introduction 

A.	The animal’s microenvironment (i.e., in the enclosure) may influence the validity, reliability, and replicability of experiments by introducing detrimental variables that may impact the animals and the studies that they are used in. These variables may potentially increase variability within a single population of animals or between populations of the same species between laboratories.1 In the context of the research animal, the environment consists of both physical attributes (e.g., lighting, temperature, cage design, and complexity) as well as the nature of social interactions. In the proper care and use of research animals, the availability or suitability of enrichment must be considered in the provision of the environment and specifically with opportunities to exhibit species-typical behaviors and activity.

B.	When animals are unable to perform species typical behaviors and control their environment, unintended stress may adversely impact physiology and contribute to distress, resulting in abnormal behaviors, both maladaptive and malfunctional.1 Altered physiology and abnormal behaviors in a population are similarly potentially confounding to science because they are usually expressed inconsistently across the spectrum of the group.1 For example, the expression of abnormal behaviors in a species or population may vary by both genetic background, life history traits, and developmental experience..1 As such, successful social and environmental enrichments can reduce or prevent the occurrence of physiological dysfunction and malfunctional or maladaptive behaviors when employed appropriately over the lifetime of the animal (e.g., from development onward).1,3 

C.	An important enrichment caveat is that social, environmental, dietary and other supplementations intended for improvement of animal well-being may alter important aspects of an animal’s physiology and development in ways not easily predictable based on what is already known.4,5 Enrichment is a research variable that must be sensibly managed and must be biologically relevant.1,6 In essence, enrichment enables “good welfare” to equal “good science”. 

D.	In most cases, principles of training (e.g., operant conditioning or classical conditioning) may be employed to elicit voluntary cooperation with procedures. Habituating animals to routine husbandry, veterinary or experimental procedures is encouraged as it may assist the animal to better cope with a captive environment by reducing stress associated with those procedures . The type and duration of habituation or training needed will be determined by the individual species as well as by the complexity or frequency of the procedure.2 

E. 	The social and environmental enrichments prescribed in this document have been demonstrated to promote animal well-being while enabling valid research. The IACUC assumes that investigators have sufficient knowledge of the species used and their model systems to take into account their associated needs and to scientifically justify any exceptions or enhancements from the minimum. In addition, it should be noted that this enrichment plan applies specifically to animals housed within the centrally located vivarium on the Monmouth University main campus or in approved spaces at satellite locations. 

III.	Abbreviations and Definitions 

A.  “Animal” – for purposes of the default enrichment program, “animal” is defined as to comprise all vertebrate species used in research at Monmouth University. 

B.	 “Social Animals” – Animals are considered social if during the adult stages of ontogeny they are found in groups of two or more individuals under natural ecological conditions. All plans for socialization should take into account the needs and natural history of the species at hand. 

C. 	 “Enrichment” – Animal management principles that attempt to enhance the quality of care by identifying and providing the environmental stimuli necessary for psychological and physiological well-being meets the definition of “enrichment”.7 Effective enrichment is based on the species’ natural history and activity budgets, encourages beneficial species-specific behaviors, and is driven by specific goals (e.g., increase foraging behavior, decrease aggression, etc.).8 

IV.	 General Principles 

A.	Social animals will be housed in compatible pairs or groups, rather than individually, provided such housing is not contraindicated by the protocol in question and does not pose undue risk to the animals in question.2 When individuals of social species are housed in a solitary arrangement (for example, to avoid fighting/conflict), auditory, visual and/or olfactory contact with compatible individuals must be provided.2,10

B.	The structural habitat will include objects that increase opportunities for the expression of species-typical postures and activities that enhance the animals’ well-being.2

C.	When social animals must be housed alone, other forms of enrichment must be provided to compensate for the absence of other animals unless scientifically contraindicated.2 

D.	Exemptions from some or all of the requirements of the enrichment program for scientific reasons must be documented in the protocol and specifically approved by the IACUC. 9 

E.	The Attending Veterinarian (AV) or their delegate has the authority to exempt specific animals from inclusion in the enrichment program for reasons related to health, condition or well-being. The exemption and rationale must be documented in a medical record.  

F.	This program will be revised with the addition of new species to the census or in the case where significant new information emerges or approaches to enrichment come to be the norm. 

G.	Any specific enrichment devices or enrichment practices not specifically discussed in this policy must be approved by the AV and included in the approved IACUC protocol.

V.	Default Enrichment Program Description by Species

A. Aquatics (Goldfish) 

• Minimum Requirements: Goldfish must be housed at densities that promote normal feeding and other behaviors and minimize aggression; the current industry recommendation is a minimum of 10 gallons per fish16. Water currents (from filters or air stones with lights) and foliage (either artificial or live) is provided in the tanks as structural enrichment and to promote species-typical activity, as well as hiding and resting, and to promote oxygenation of the water.11,14,15 Plants should have dull edges and should be on the softer side as opposed to rough. In addition, pebbles, rocks, and artificial tank décor must be in good condition with toys and other structures commercially available for fish aquariums decorated with nontoxic paint14. Goldfish also receive positive reinforcement training and/or positive associative training on a weekly basis, which is shown to be beneficial across a range of lab animal species12. As omnivores13, goldfish are regularly provided with a variety of food choices, including brine shrimp, seaweed, vegetables, bloodworms, as well as traditional pellets and flakes.




B.  Mice: 

• Minimum Requirements: Mice must be group or pair housed unless otherwise approved by the IACUC. However, the following exceptions may apply; (1) Adult male mice which are either unfamiliar,  have been separated from stable social housing, or are aggressive must be housed individually or with female mice for breeding; a male mouse, used as a stud may not be able to be safely return to the original cage (2)Mice may be held in cages as single pregnant females to prevent cage mate trauma or overcrowding in the case of harem or trio breeding;30 and (3) the occasional finding of singly- housed mice because of the death of all others in the cohort or removal of cage mates at scheduled experimental time points. Minimum enrichment for socially housed mice consists of nesting materials in addition to the regular bedding.17 Minimum enrichment for individually housed mice consists of extra nesting materials or shelter in addition to regular bedding and regular nesting materials. Options for nesting materials include nestlet pads, shredded paper or other veterinary-approved nesting materials.5,18 

• Additional Requirements: Other enrichment options for mice include: shelters, tubes, lofts/platforms; gnawing devices (nylon chewing blocks/bones, aspen blocks, manzanita wood sticks), foraging opportunities with laboratory grade diets and running wheels.17 

C. Rats: 

Minimal Requirements: Rats must be socially housed unless otherwise approved by the IACUC.3, 17, 19-21 However, the following exceptions may apply; (1) socially incompatible animals, such as in the case of sexually-mature, unfamiliar males (2) pregnant females (3) the occasional finding of singly- housed rats because of the death of all others in the cohort or removal of cage mates at scheduled experimental time points. Care must be taken to ensure that aged rats on ad-lib diet have sufficient cage floor space based on body weight and animal number.  Please reference the Guide for cage space requirements.2 The minimum enrichment for an individually housed rat is to provide shelter and/or nesting material5,18, 17-30 Tunnels, sections of PVC pipe, some type of nesting material25 or shelters best serve this purpose. The quantity of the nesting material must be enough to cover the entire individual. When supplemented with nesting material, rats prefer long-fiber materials such as crinkled paper over nesting materials such as compressed cotton squares.23 

Additional Recommendations: As rats are highly adaptable and readily acclimate to human handling and research procedures, acclimation and handling programs may be beneficial and should be considered.28 Some research procedures may qualify as positive human animal interaction. Shelter and nesting material as described above can also be used for socially housed animals, provided it still allows animals to move normally. Other enrichment options for rats include increasing cage complexity by using lofts/platforms gnawing devices (nylon chewing blocks/bones, aspen blocks, manzanita wood sticks), foraging opportunities with laboratory grade diets,29 and positive human-animal interaction and training.28 
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