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Refinement of 
painful procedures 
– are we good 
enough?



When do we cause pain in the animals?

• Injections, marking and blood sampling
• Surgical procedures
• Induction of models (focus on pain models)

We inflict anything from mild acute pain to substantial 
chronic pain on the animals

Tremendous need for refinement!
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Injections, marking and blood sampling

• How much does it hurt?
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Injections, marking and blood sampling

• Associated with pain and stress of varying degree

• Least invasive method should be used

• Technical skillfulness minimizes trauma and should
give less pain and stress

• Where possible – local anaesthetics should be used
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Injections, marking and blood sampling

• Examples of various invasiveness in the methods
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Injections, marking and blood sampling

Examples of use of local anaesthetics
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When do we cause pain in the animals?

• Injections, marking and blood sampling
• Surgical procedures
• Induction of models (focus on pain models)

We inflict anything from mild acute pain to substantial 
chronic pain on the animals

Tremendous need for refinement!
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Surgical procedures

• Surgery is associated with pain and stress that can be 
anything from mild to moderate to severe

• Peri- and postoperative analgesia shall always be 
given whenever applicable

• Non-invasive delivery of analgesics if possible

• Technical skills and aseptic technique minimizes 
trauma and risk of infections and thereby less pain and 
stress
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Pain and stress from surgical procedures 
and effect of analgesia
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Lykkegaard et al, Res. Vet. Sci. 79, 2005
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Effect of laparotomy on behaviour
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Non-invasive delivery of analgesics 
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Reduced stress levels and more stable serum concentrations 
after delivery through voluntary ingestion in hazel nut spread
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High and stable
serum 

concentration of
buprenorphine after
voluntary ingestion

also in mice
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Asepsic and hygiene 

Lack of studies – but here is a couple
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Lyte et al. Physiology and Behaviour vol. 65 1998

Bradfield et al. Lab Anim Sci vol. 42 1992

Infected animals
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When do we cause pain in the animals?

• Injections, marking and blood sampling
• Surgical procedures
• Induction of models (focus on pain models)

We inflict anything from mild acute pain to substantial 
chronic pain on the animals

Tremendous need for refinement!
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Induction of models

• Some animal models are associated with pain and stress that is 
part of the model and can be anything from mild to moderate to 
severe

• Analgesic treatment should be provided whenever possible, 
provided that is does not interfere with experimental data or 
development of model parameters

• Method for indiction should be refined to minimize trauma

• Well-defined humane endpoints and proper welfare monitoring

• Tender love and care!
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Analgesia to a neuropathic pain model
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https://doi.org/10.1371/journal.pone.0188113
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• Regardless of which peri-and/or operative 
analgesic treatment applied – the desired 
phenotype (circled in green) was always 
achievable

• However, the possible effect on specific 
pathophysiological mechanism or effect of 
drug candidates were not investigated

• Nevertheless, analgesia should not be 
withheld due to suspicion of adverse effect on 
experimental read-outs – any such suspicion 
should be confirmed!

Is there a reasonable excuse?



Models for arthritis
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Analgesic treatment
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Analgesic treatment

• Buprenorphine (oral 
and subcutaneous) 
gives pain relief

• No observable effect 
on model parameters 
or disease progression
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Analgesic treatment
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Analgesic treatment

• Transdermal fentanyl gives pain relief to the animals

• No observable effect on model parameters or disease progression

• Associated with adverse effects – use with caution

10/07/2023Klas Abelson 29

D-1 T6 T24
0

50

100

150

Female Left EVF

Time

****
***

Transdermal fentanyl



Refinement of induction method

• Injection in the knee joint 
instead of tibio-tarsal 
joint: Less leakage and less 
adverse and irrelevant 
effects

• No observable effect on 
model parameters or 
disease progression

• Injection volume can be 
considerably reduced, 
which is a considerable 
refinement without 
negative effects on the 
model

• Manuscript in progress
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And we do the same for mice
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We may not be here 
yet, but we might be on 
the right track.

Refinement of painful 
procedures 
– are we good enough?
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