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Basic principle: application of the 3R rule

REPLACE animal models
ÅNeed to use animals?
ÅAre there alternative methods?

REDUCE the number of animals to the minimum
ÅExperimental scheme?
ÅStatistical analyses?

REFINE (improve) procedures and methods
ÅHousing conditions of animals in experimentation?
Å!ƴƛƳŀƭǎΩ monitoriting?
ÅManagement of suffering, if it exists?
ÅEnd points? 

Already discussed



Constraints imposed on animals 
& regulations relative to 
experimental animals



Constraints imposed on animals (ruminants) used for 
experimental purposes

ÅIndoor breeding(0 pasture): time spentby a cowlookingfor food and ingestion on pasture6 to 
12h / dayVS in a stable 4h 

ÅContainment: reduction of movement and "play" activities (galloping, jumping, pawing)

ÅNoise pollution: metallic noise, machine noise, etcΧΦΦ

ÅSocial instability: allotment and re-allotment that disrupt the hierarchical structure and 
social affinities



Constraints imposed on animals used for 
experimental purposes

Social isolation: gregarious animals
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Constraintscaninduceabnormalbehavior:



Housing Animals, except those which are naturally solitary, shall be socially housed in stable 
groups of compatible individuals. 
In cases where single housing is allowed in accordance with article 33(3) the duration shall be 
limited to the minimum period necessary and visual, auditory, olfactory and/or tactile 
contact shall be maintained. 

The introduction or re-introduction of animals to established groups shall be carefully 
monitored to avoid problems of incompatibility and disrupted social relationships

Housing and enrichment



Housing and enrichment



Housing and enrichment



Regulations for the accommodation of 

animals

ïMinimum surface 

ïFood Χ

ïΧ

and

ïenrichment



Enrichment



5ŜŦƛƴƛǘƛƻƴ ƻŦ Ψenvironmental enrichmentΩ

Newberry (1995)

« An environmental enrichment is an 
improvement in the biological functioning of 
captive animals resulting from modifications to 
their environments»

Proofs of biological functioning improvements:
- Increased lifetime reproductive success
- Increased inclusive fitness*
- Improved health

« Behavioural ecology» approach « Cognitiveethology » approach

AnsesςAnimal welfare working group (2013) 
[Report on environmental enrichment for pigs by the provision of 

manipulablematerials] & Boissy et al (2007)

«ώΧϐ environment is to be enriched for the 
behaviouralbenefit of the animals. This 
enrichment reduces the expression of 
inappropriate behaviourand stimulates positive 
emotions and cognitive functions »

* Inclusive fitness = the ability of an individual organism to pass on its genes to the next 
generation, taking into account the shared genes passed on by the organism's close relatives

Approach based on capacity of the 
individual to pass on his genes (or those of 
his close relatives) and on his health

Approach based on the individualand on his 
behaviours, to minimise negative emotions 
et maximise positive ones



Animal needs and expectations 
to be fulfilled on farm and during experiments!

ÅIngestion (food and water)
ÅEvacuation (urine & faeces)
ÅThermoregulation
ÅHealth
ÅReproduction/maternal behaviour
ÅBody care/grooming
ÅLocomotion
ÅRest
ÅSocial relationship
Å9ȄǇƭƻǊŀǘƛƻƴ όƛƴŎƭǳŘƛƴƎ ŦƻǊŀƎƛƴƎκƎǊŀȊƛƴƎΧύ
ÅPlay
ÅSafety
ÅΧ

(adaptedfrom Bracke et al ,1999)

ά¢ƘŜ ǿŜƭŦŀǊŜ ƻŦ ŀƴ ŀƴƛƳŀƭ ƛǎ ƛǘǎ ǇƻǎƛǘƛǾŜ 
mental and physical state as related to 

the fulfilment of its physiological 
and behaviouralneeds

in addition to its expectations
This state can vary depending on the animal's 

perception of a given situationέ
(Anses, 2018)

Enrichmentæ Improveanimal welfare

Relatedto eventanticipation



Why enrich the environment 
of experimental animals?
For both animals AND scientists



Slide from L. Bezin
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WHY SUCH A VARIABILITY BETWEEN LABS & EXPERIMENTS?

Open field test T maze test

/ƻƳǇŀǊƛǎƻƴ ƻŦ у ƳƛŎŜ ǎǘǊŀƛƴǎΩ ǊŜŀŎǘƛǾƛǘȅ ƛƴ о ŘƛŦŦŜǊŜƴǘ ƭŀōǎ

(Crabbe, Wahlsten& Dudek, 1999)



Slide from L. Bezin

how to explain such experimental variability

insignificant and 

random events boredom

random results

new objective: bring the interest back inside the cage, trying to 

maximize the significance of the elements introduced



Slide from L. Bezin

Tumor
dissection 17 days after inoculation


