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Stroke

No widely effective treatments



The ongoing impact of stroke

Data for the UK - from the Stroke Association



Effects of stroke on the brain

Core 
dead tissue

• Cells in immediate area
• Die within minutes-hours
• Beyond rescue

Penumbra
Vulnerable tissue

• Surrounding regions
• Blood supply compromised but 

not cut off
• Cells under “threat” but not dead
• Potential for rescue
• Must start treatment early

‘Toxins’



Stroke symptoms



Do we have good models for stroke?

RatHuman

• Paralysis/motor control

• Sensory disturbance (pain)

• Language problems

• Memory impairment

• Depression/anxiety



Rodent models of ischaemic stroke

Macrae (2011) B J Pharmacol



Choose the right model
• Use model with minimum amount of damage necessary 

to address research question
Øimpact on animal correlates with amount of brain damage

• Use model so damage can be targeted to brain region of 
interest e.g. motor cortex

• Use model to best represent clinical scenario e.g. if testing 
clot-busting drug need to have clot model

• Optimise procedures



NC3Rs Working Group on Stroke Models
Aim: to provide recommendations which might reduce the level of severity 
experienced by animals in the most common models of middle cerebral artery (MCA) 
occlusion whilst at the same time sustaining or increasing the value of the science

Terms of reference:
1. To review the most commonly used rodent (mouse and rat) models of stroke

2. To identify the animal welfare issues

3. To recommend opportunities for refinement

4. To publish the deliberations of the Working Group and promote its 
recommendations within the international stroke research community



The IMPROVE Guidelines



Summary of guidelines

List of 43 recommendations in the following categories:

• Pre-surgery (15 items)

• Anaesthesia and analagesia (8 items)

• Intraoperative care (12 items)

• Postoperative care (8 items)



Post-operative care



'Traffic light’ monitoring system



'Traffic light’ monitoring system - anytime



'Traffic light’ monitoring system - 24-48h



'Traffic light’ monitoring system- 1 week



Available as easily-accessible pdf



Key points

• Choose the right stroke model to answer your question

• Minimise damage to brain wherever possible

• Reduce unwanted variability as much as possible

• Optimise pre-, intra- and post-surgery procedures

• Implement careful monitoring post-surgery
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