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Refinement 2009

Refinement

“Reducing pain, suffering and harm in animals used in experiments.”



Refinement 2009

Animal Experiments

“Animal experiments are conducted to ensure that chemicals, drugs, 
cosmetics, pesticides and foods are safe.”

from: 20 Jahre ZEBET, BfR Pressestelle
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Housing and animal welfare

Animal welfare

„The welfare of an individual is its state as regards its attempts to cope 
with its environment“

Broom 1986 Br Vet J 142: 524-526



Housing and animal welfare

Coping with the environment

depends on:

External stressors (climate, predators, social conflict, pathogens, etc.)

Internal factors (capacity to cope with external stressors)

…resources to control the stressors (shelter, nesting material, etc.)



Housing and animal welfare

The significance of environmental control

paired

no shock control no control



Housing and animal welfare

The significance of environmental control



Housing and animal welfare

Failure to cope: Behavioural disorders

•Stereotypies: repetitive, invariant, goalless behavioural patterns

•Single most frequent behavioural disorder in captive animals





Housing and animal welfare

Cage-induced behavioural disorders: Stereotypies

Würbel et al. 1996 Ethology 102: 371-385



Housing and animal welfare

Human stereotypies:

Key signs of psychiatric disorders
(e.g. schizophrenia, autism) and lesions 
associated with basal ganglia dysfunction

recurrent perseveration

Mouse stereotypies also correlate with 
recurrent perseveration

Garner et al. 2009 Behav Brain Res, under revision







Housing and animal welfare

Environmental enrichment

“Any change in husbandry or caging intended to benefit the animal's 
wellbeing”

Enrichment may fail, because it…

• …is not perceived as meaningful (e.g. toys)

• …is aversive (e.g. marbles)

• …creates social conflict (e.g. defensible resources such as a shelter)



Housing and animal welfare

Effective enrichment: adequate nesting material for mice





Enrichment and standardization

No effect on variability and reproducibility
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Enrichment, animal welfare and scientific validity

Conclusions

Adequate environmental enrichment has the potential to improve

• animal welfare

• the public perception of animal experiments

• the validity of experimental results


