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Species-specific sections – Rodents

1.   Introduction

Mouse

The laboratory mouse is derived from the wild house mouse (Mus musculus) a largely nocturnal burrowing and climbing animal which build nests for regulation of the microenvironment, shelter and reproduction. Mice are good climbers. Mice do not readily cross open spaces, preferring to remain close to walls or other structures. A wide range of social organisations has been observed depending on population density and intense territoriality may be seen in reproductively active males. Pregnant and lactating females may prove aggressive in nest defence. As mice, particularly albino strains, have poor sight they rely heavily on the sense of smell and create patterns of urine markings in their environment. Mice also have very acute hearing and are sensitive to ultrasound. There are considerable strain differences in the expression and intensity of behaviour. 

Rat

The laboratory rat is derived from the wild Brown Rat (Rattus norvegicus) and is a highly social animal. Rats  avoid open spaces, and use urine to mark territory. Their senses of smell and hearing are highly developed, and rats are particularly sensitive to ultrasound. Daylight vision is poor, but dim-light vision is effective in some pigmented strains. Albino rats avoid areas with light levels > 25 lux. Activity is higher during hours of darkness. Young animals are very exploratory and often engage in social play. 

Gerbil

The gerbil or Mongolian jird (Meriones sp.) is a social animal and is largely nocturnal, although in the laboratory it is also active during daylight. In the wild, gerbils build burrows with tunnel entrances as a protection against predators, and in the laboratory often develop stereotypic digging behaviour unless provided with adequate facilities. 

Hamster

The wild ancestors (Mesocricetus sp.) of the laboratory hamster are largely solitary. The female hamster is larger and more aggressive than the male and can inflict serious injury on her mate.  Hamsters often make a latrine area within the cage, mark areas with secretions from a flank gland, and females frequently selectively reduce the size of their own litter by cannibalism. 

Guinea Pig

Wild guinea pigs (Cavia porcellus) are social, cursorial rodents which do not burrow, but live under cover and may use burrows made by other animals. Adult males may be aggressive to each other, but generally aggression is rare. Guinea pigs tend to freeze at unexpected sounds and may stampede as a group in response to sudden unexpected movements. Guinea pigs are extremely sensitive to being moved and may freeze as a result for 30 minutes or more. 

2.  The environment and its control

2.1.  Ventilation  (See item 2.1. of the General section of Appendix A)

2.2.  Temperature

Rodents should be maintained within a temperature range of 20 to 24°C. Local temperatures among groups of rodents in solid floored cages will often be higher than room temperatures. Even with adequate ventilation the cage temperatures may be up to 6 oC above room temperature. Nesting material/nestboxes give animals the opportunity to control their own microclimate. Special attention should be paid to the temperature in containment systems as well as to that provided for hairless animals.

2.3.  Humidity 
The relative humidity in rodent facilities should be kept at 55(10%. Excepted from this principle are gerbils, which should be kept at a relative humidity of 45(10%.

2.4.  Lighting

Light levels within the cage should be low. All racks should have shaded tops to reduce the risk of retinal degeneration. This is of particular importance for albino animals.

A period of red light at frequencies undetectable to the rodents can be useful during the dark period so that staff can monitor the rodents in their active phase.

2.5.  Noise

As rodents are very sensitive to ultrasound, and use it for communication, it is important that this extraneous noise is minimised. Ultrasonic noise (>20 kHz) can be produced by many common laboratory fittings, including dripping taps, trolley wheels and computer monitors and can cause abnormal behaviour and breeding cycles. It may be advisable to monitor the acoustic environment over a broad range of frequencies and over extended time periods.

2.6.   Alarm system (See item 2.6. of the General section of Appendix A)

3.  Health (See items 4.1. and 4.4 of the General section of Appendix A)
4.  Housing and enrichment

4.1.  Housing

Gregarious species should be group housed as long as the groups are stable and harmonious. Such groups can be achieved, albeit with difficulty, when housing male mice, adult hamsters or gerbils, as this can result in severe conspecific aggression.

Animals may be housed individually if adverse effects or damage are likely to occur. Disruption of established stable and harmonious groups should be minimised, as this can be very stressful.

4.2.  Enrichment

The cages and their enrichment should allow the animals to express normal behaviours and to enable conspecifics to reduce competitive situations adequately. 

Both bedding as well as nesting material and refuges are very important resources for rodents in breeding, stock or under procedure and should be provided unless there is a justification on veterinary or welfare grounds against doing so. Withholding of such materials on experimental grounds should be agreed with the animal technician and with the competent person charged with advisory duties in relation to the well-being of the animals . Nesting materials should allow the rodents to manipulate the material and construct a nest. Nest boxes should be provided if insufficient nesting material is provided for the animals to build a com​plete, covered nest. Bedding materials should absorb urine; they may be used by the rodents to lay down urine marks. Nesting material is important for rats, mice, hamsters and gerbils as it enables them to create appropriate microenviron​ments for resting and breeding. Nest boxes or other refuges are important for guinea pigs, hamsters and rats.  

Guinea pigs should always be provided with manipulable materials such as hay for chewing and concealment.

Wood sticks for chewing and gnawing may be considered for enrichment for all rodent species.

Many rodent species attempt to divide up their own cages into areas for feeding, resting, urination and food storage. These divisions may be based on odour marks rather than physical division but partial barriers may be beneficial to allow the animals to initiate or avoid contacts with other group members. To increase environmental complexity the addition of some form of cage enrichment is strongly recommended. Tubes, boxes and climbing racks are examples of devices, which have been used successfully for rodents, and these can have the added benefit of increasing utilisable floor area.

Gerbils need comparatively more space than other rodent species in order to allow them to build and/or use burrows of sufficient size. Gerbils require a thick layer of litter for digging and nesting or a burrow substitute, which needs to be at least 20 cm long. 

Consideration should be given to the use of translucent or tinted cages and inserts which permit good observation of the animals without disturbing them.

The same principles regarding quality and quantity of space, environmental enrichment and other considerations in this document should apply to containment systems such as individually ventilated cages (IVC), although the design of the system may mean that these may have to be approached differently.

4.3.  Animal enclosures – dimensions and flooring

The cages should be made of an easy to clean material and their design should allow proper inspection of the animals without disturbing them. 

Once young animals become active they require proportionally more space than adults do.
Dimensions


In this and subsequent tables for all rodent  recommendations “cage height” means the vertical distance between the cage floor and the upper horizontal part of the lid or cage, and this height should apply over greater than 50% of the cage floor area.

When designing procedures, consideration should be given to the potential growth of the animals to ensure adequate room according to this table in all phases of the procedures

Table 1  Guidelines for caging mice in stock, during procedure and breeding
	
	Body weight

g
	Minimum floor area

cm2
	Minimum cage height

cm
	Floor area

per animal

cm2

	In stock and during procedure
	≤ 20

21-25

26-30

> 30
	330

330

330

330
	12

12

12

12
	60

70

80

100

	Breeding
	
	330

For a monogamous pair or a trio.

For each additional female plus litter 180 cm2 should be added.
	12
	

	Stock at breeders*

Cage size

950 cm²
	< 20


	950


	12


	40



	Cage size

1500 cm²
	< 20
	1500
	12
	30


* Post-weaned mice may be kept at these higher stocking densities, for the short period after weaning until issue, provided that the animals are housed in larger enclosures with adequate enrichment. The housing conditions should not cause any welfare deficit such as: increased levels of aggression, morbidity or mortality, stereotypies and other behavioural deficits, weight loss, or other physiological or behavioural stress responses.

Table 2  Guidelines for caging rats in stock, during procedure and breeding

	
	Body weight

g
	Minimum floor area

cm2
	Minimum cage height cm
	Floor area

per animal

cm2

	In stock and during procedure *
	≤200

201-300

301-400

401-600

> 600
	800

800

800

800

1500
	18

18

18

18

18
	200

250

350

450

600

	Breeding
	
	800

Mother and litter. For each additional adult animal permanently added to the cage add 400 cm2
	18
	

	Stock at breeders**

Cage size 1500 cm²
	≤ 50

51-100

101-150

151-200
	1500

1500

1500

1500
	18

18

18

18
	100

125

150

175

	Stock at breeders**

Cage size 2500 cm²
	≤100

101-150

151-200
	2500

2500

2500
	18

18

18
	100

125

150


* In lifetime studies, animals should be provided with cages of a suitable size to enable the animals to be socially housed. As stocking densities towards the end of such studies may be difficult to predict, consequentially there may be occasions where space allowances per individual animal may fall below those indicated above. In such circumstances priority should be given to maintaining stable social structures.

** Post-weaned rats may be kept at these stocking densities, for the short period after weaning until issue, provided that the animals are housed in larger enclosures with adequate enrichment. The housing conditions should not cause any welfare deficit such as: increased levels of aggression, morbidity or mortality, stereotypies and other behavioural deficits, weight loss, or other physiological or behavioural stress responses.
Table 3  Guidelines for caging gerbils in stock, during procedure and breeding
	
	Body weight

g
	Minimum Floor area

cm2
	Minimum

cage height

cm
	Floor area

per animal

cm2

	In stock and during procedure
	≤ 40

> 40
	1200

1200
	18

18
	150

250

	Breeding
	
	1200

Monogamous pair or trio with offspring
	18
	


Table 4  Guidelines for caging hamsters in stock, during procedure and breeding
	
	Body weight 

g
	Minimum floor area

cm2
	Minimum

cage height cm
	Floor area

per animal

cm2

	In stock and during procedure
	≤ 60

61-100

> 100
	800

800

800
	14

14

14
	150

200

250

	Breeding
	
	800

Mother or monogamous pair with litter
	14
	

	Stock at breeders*
	< 60
	1500
	14
	100


* Post-weaned hamsters may be kept at these stocking densities, for the short period after weaning until issue, provided that the animals are housed in larger enclosures with adequate enrichment. The housing conditions should not cause any welfare deficit such as: increased levels of aggression, morbidity or mortality, stereotypies and other behavioural deficits, weight loss, or other physiological or behavioural stress responses.

Table 5 Guidelines for housing guinea pigs in stock, during procedures and breeding in cages or floor pens



	
	Body weight g
	Minimum floor area cm2
	Minimum

Cage height

cm
	Floor area

per animal 

cm2

	In stock and during procedure
	≤ 200

201-300

301-450

451-700

> 700
	1800

1800

1800

2500

2500
	23

23

23

23

23
	200

350

500

700

900


	Breeding
	
	2500

Pair with litter. For each additional breeding female add 1000 cm2
	23
	


Flooring
Solid floors with bedding or perforated floors are preferable to grid or wire mesh floors. If grids or wire mesh are used, a solid bedded or, as an alternative in the case of guinea pigs, a slatted area, should be provided for the animals to rest on unless specific experimental condi​tions prevent this. Bedding may be withheld as part of time-mating practices.

As mesh floors can lead to serious injuries, the floors should be closely inspected and maintained to ensure that there are no loose or sharp projections. 

During late pregnancy, parturition and lactation, breeding females should only be kept on solid floors with bedding.

4.4.  Feeding (See item 4.6. of the General section of Appendix A)

4.5.  Watering (See item 4.7. of the General section of Appendix A)

4.6.  Substrate, litter, bedding and nesting material  (See item 4.8. of the General section of Appendix A)

4.7.  Cleaning

Although high hygiene standards should be main​tained, it may be advisable to maintain some odour cues left by animals. Too frequent changing of cages should be avoided particularly where pregnant ani​mals and females with litters are con​cerned. Such disturbances can result in mis-mothering or cannibalism. 

Decisions on frequency of cleaning should therefore be based on cage system, type of animal, stocking densities, and the ability of ven​tilation systems to maintain suitable air quality.

4.8.  Handling 
When handling, care needs to be taken to minimise disturbance of the animals or their cage environment. This is of particular importance with hamsters. 

4.9.  Humane killing (See item 4.11 of the General section of Appendix A)
4.10.  Records (See item 4.12 of the General section of Appendix A)
4.11. Identification (See item 4.13 of the General section of Appendix A)
Species-specific sections - Rabbits

1.   Introduction

The rabbit (Oryctolagus cuniculi) is a naturally gregarious species. Rabbits should be allowed adequate space and an enriched environment which, if denied, can result in loss of normal locomotor activity, and in skeletal abnormalities.

2.  The environment and its control

2.1.  Ventilation (See item 2.1. of the General section of Appendix A)

2.2.  Temperature 

Rabbits should be maintained in a temperature range of 15 to 21°C. Local temperatures among groups of rabbits in solid floored cages will often be higher than room temperatures. Even with adequate ventilation the cage temperatures may be up to 6 oC above room temperature. 

Nesting material/nestboxes give animals the opportunity to control their own microclimate. Special attention should be paid to the temperature in containment systems. 

2.3.  Humidity  
The relative humidity in rabbit facilities should not be less than 45%.

2.4.  Lighting (See item 2.4. of the General section of Appendix A)

2.5.  Noise (See item 2.5. of the General section of Appendix A)

2.6.  Alarm systems (See item 2.6. of the General section of Appendix A)

3.  Health (See items 4.1. and 4.4. of  the General section of Appendix A)

4.  Housing and enrichment

4.1.  Housing

Young and female rabbits should be housed in harmonious social groups. Single housing should only occur if there is justification on veterinary or welfare grounds. Single housing on experimental grounds should be determined in consultation with the animal technician and with the competent  person charged with advisory duties in relation to the well-being of the animals. Adult males may perform territorial behaviour and should not be housed together with other entire males. Enriched floor pens have been used with success to house young rabbits and adult female rabbits although groups may need to be carefully managed to avoid aggression. Ideally rabbits for group housing should be littermates that have been kept together since weaning. Where individuals can not be group housed, consideration should be given to housing them in close visual contact. 

4.2.   Enrichment

Suitable enrichment for rabbits includes roughage, hay blocks or chew sticks as well as an area for withdrawal. In floor pens for group housing, visual barriers and structures to provide refuges and look out behaviour should be provided. For breeding does nesting material and a nestbox should also be provided. 

4.3.   Animal enclosures – dimensions and flooring

It is preferable for cages to be rectangular. A raised area should be provided within the cage. This shelf should allow the animal to lie and sit on and easily move underneath, it should not cover more than 40 % of the floor space. While the cage height should be sufficient for the rabbit to sit upright without its ears touching the roof of the cage, this degree of clearance is not considered necessary for the raised area. If there are good scientific or veterinary reasons for not using a shelf then cage size should be 33% larger for a single rabbit and 60% larger for 2 rabbits. Wherever it is possible, rabbits should be kept in pens.

Dimensions

Table 1.  Cages and pens for rabbits > 10 weeks of age
	The final body weight kg that any rabbit will reach in this housing
	Minimum floor area for one or two socially harmonious animals

cm2
	Minimum height

cm

	< 3

3-5

> 5
	3500

4200

5400
	45

45

60


The table is to be used for both cages and pens. In cages a raised area should be provided (see Table 4). Pens should contain structures that subdivide the space to allow animals to initiate or avoid social contacts. The additional floor area is 3000 cm2 per rabbit for the third, the fourth, the fifth and the sixth rabbit, while 2500 cm2 should be added for each additional rabbit above a number of six.

Table 2.  Cages  for a doe plus litter
	Doe weight

kg
	Minimum floor area cm2
	Addition for nestboxes 

cm2
	Minimum height

cm

	<3

3-5

>5
	3500

4200

5400
	1000

1200

1400
	45

45

60


At least 3-4 days before giving birth does should be provided with an extra compartment or a nestbox in which they can build a nest. The nestbox should preferably be outside the cage. Straw or other nesting material should be provided. The cage should be designed such that the doe can move to another compartment or raised area away from her pups after they have left the nest. After weaning the littermates should stay together in their breeding cage as long as possible. Up to 8 littermates may be kept in the breeding cage from weaning until 7 weeks old, and five littermates may be kept on the minimum floor area from 8 to 10 weeks of age.

Table 3.  Cages and pens for rabbits < 10 weeks of age

	Age
	Minimum floor area 

cm2
	Maximum number of animals on minimum floor area
	For each additional animal add

cm2
	Minimum height

	Weaning ‑

7 weeks old

8‑10 weeks
	4000

4000
	5

3
	800

1200
	40

40


The table is to be used for both cages and pens. Pens should contain structures that subdivide the space to allow animals to initiate or avoid social contacts. After weaning the littermates should stay together in their breeding cage as long as possible.

Table 4.   Recommended shelf dimensions for rabbit cages
	Age 

weeks
	Final body weight 

kg
	Approximate size cm x cm
	Approximate height above cage floor 

cm

	< 10
	-
	55 x 25
	-

	> 10
	<3

3-5

>5
	55 x 25

55 x 30

60 x 35
	25

25

30


To allow proper use of the shelf and of the cage as a whole the approximate shelf size is an optimum with minima and maxima very close (+/- 5-10%). If there are scientific or veterinary justification for not using a shelf then the floor area should be 33% larger for a single rabbit and 60% larger for 2 rabbits, to facilitate the rabbit’s locomotor activities and to enhance the opportunity to escape from a more dominant animal.

Flooring

Wire floors should not be used without the provision of a resting area large enough to hold all the rabbits at any one time. Solid floors with bedding or perforated floors are preferable to grid or wire mesh floors. 

4.4.  Feeding (See item 4.6. of the General section of Appendix A)

4.5.  Watering (See item 4.7 of the General section of Appendix A)
4.6.  Substrate, litter, bedding and nesting material (See item 4.8 of the General section of Appendix A)
4.7.  Cleaning (See item 4.9 of the General section of Appendix A)
4.8.  Handling (See item 4.10 of the General section of Appendix A)
4.9.  Humane killing (See item 4.11 of the General section of Appendix A)
4.10.  Records (See item 4.12 of the General section of Appendix A)
4.11.  Identification (See item 4.13 of the General section of Appendix A)
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 We seem to have omitted provision for guinea pig pens. Should there be a minimum area e.g. 2 square m?. Vera queries my figure but it is just a suggestion which seems to me to be the minimum pen size that is practical.








