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 APPLICATION FOR A PROJECT LICENCE 

 

UNDER THE ANIMALS (SCIENTIFIC PROCEDURES) ACT 1986 
 
PROJECT TITLE Section 1 (<50 characters including spaces) 
Combination therapies in Stroke 

 
 
A. PROJECT LICENCE HOLDER 
 
Under ASPA 5(2), project licences are granted to the person who has overall responsibility for 
the programme of work specified in the licence 
 
 
a. Title (e.g. Professor, Dr, Mr) Professor 
b. Surname Gray 
c. Forename(s) Bianca 
d. Qualifications  BA PhD DSci 
e. Position or appointment Professor of Physiology 
 
If you have previously been known by another name, give that name: 
 
a. Surname  
b. Forenames  
  
 
 
CONTACT DETAILS 

Department of Biomedical Sciences 
University Walk 
University of X 

a. Address for correspondence 
    This will normally be the address               
    of the establishment where you are           
    working and must be within the UK            X 
    Post Code XXX XXX 
 
b. Telephone number and extension XXXXX XXXXXX 
c. Mobile phone number (optional) XXXXX XXXXXX 
d. Fax number  XXXXX XXXXXX 
e. E-mail address Bianca.Gray@X.ac.uk 
 
 
DATE OF BIRTH    (dd, mm, yyyy ): 01/04/1960 
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Your relevant knowledge, skills and experience  
 
Give brief details of your knowledge, skills and experience.  Indicate your position within your 
organisation which makes you a suitable person to take responsibility for this programme of work. 
 
Qualifications 
 
BA (Natural Sciences), University of Y (1981); PhD (Physiology), University of Z (1984) 
Experience 
 
Cruelty to Animals Act 1876 licence holder since 1981 
PIL holder since 1987 
PPL holder since 1991 
 
Competent in experimental design and data analysis.  159 full scientific papers on neuroscience published 
since 1983: see publications file attached. 

 
Unless you hold/have held a project licence within the last 5 years, list the relevant modular training 
(Modules 1, 2, 5) you have completed successfully within the last five years, with dates and enclose 
copies of the certificates with your application. 
Modular Training 
 
Modules 1-4 passed (2000); Module 5 passed (2000)  
 

 
Funding, expertise and other resources  
 
What resources do you have for this project?  What expertise, staffing, facilities, equipment and 
funding are available to you?  Has the proposed work been peer-reviewed?  If so, by whom? 
Technical expertise acquired through 29 years relevant experience.  The research team consists of myself 
as principal investigator, four post-doctoral scientists, three PhD students and two laboratory technicians.  
Laboratory space is made available by the University of X.  I possess the required  equipment, and have 
access to shared facilities for the production and maintenance of genetically altered animals.  Funding has 
been obtained from Research Council X and Charity Y after peer review. 

 
Personal licences 
 
Provide the number of your current or previously held ASPA personal licence. 
PIL XX/XXXX 
 

 
Project licences 
 
Provide the number(s) and expiry date(s) of your current or previously held (in the last 5 years) 
ASPA project licence(s). 
PPL AA/AAAA expires DD/MM/YYYY 
 

 



Version Date   PPL No.     / 
  Applicant to complete version date  

Version 1.3 
3 

 

Continuation of work 
 
If you are seeking authority in this application to continue work under one or more current ASPA 
project licences, provide the number of the relevant expiring project licence(s) and expiry date(s). 
PPL AA/AAAA expires DD/MM/YYYY 

 
Duration of project  
 
Under ASPA 5(7), the maximum allowable duration of a project licence is five years 
 
Specify the duration of licence you require if less than five years 
 

 
HOME OFFICE LIAISON CONTACT (if you have one; this must be someone at your 
establishment) 
a. Name Jane White 
b. Telephone number and extension XXXXX XXXXXX 
c. Fax number XXXXX XXXXXX 
d. E-mail address Jane.White@X.ac.uk 
 

 
In your absence, who may we contact if we have any questions about the management of your 
project?  
a. Name  
b. Position held  
c. Telephone number and extension  
d. E-mail address  
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B.  PLACE(S) 
 
Under ASPA 5(1), a project licence must specify a place or places (so-called ‘availabilities’) 
where the regulated procedures will be carried out.  

 
Primary availability  
 
 
a. PCD number: XX/XXXX 
b. Name of designated establishment: University of X 
 

 
Additional availability (if any) 
 
If you intend carrying out regulated work at more than one additional designated establishment paste in a copy 
of this section for each establishment.  You should note that the relevant parts of this application must 
complete the ethical review process at each additional establishment and that the Certificate Holder at 
each of these must complete a declaration in Part F (3) of this application. 
 
 
 
a. PCD number:  
b. Name of designated establishment:  
 

 
Why do you need this additional availability?  Please indicate whether you intend to move animals 
between establishments during the course of a series of regulated procedures and if so describe the 
reasons for such transfers. 
 

 
Who will be responsible for supervising the work at this additional establishment? 
a. Title (e.g. Professor, Dr, Mr, Ms)  
b. Surname    
c. Forename(s)  

 
 
 

d. Address for correspondence 
    This will normally be the address               
    of the establishment where the supervisor is           
    working and must be within the UK             
    Post Code  
 
e. Telephone number and extension  
f. Mobile phone number (optional)  
g. Fax number  
h. E-mail address  
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Places other than a designated establishment (PODEs) (if any)  
 
List any place(s) that is not a designated establishment and where you intend to carry out regulated 
procedures 
 
 

 
Why do you need to undertake regulated work at this PODE? 
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C.  SCIENTIFIC BACKGROUND  Section 17 
 
Once the licence is granted, you should only need to amend Part C if you are significantly 
changing your project’s purpose. 
  
The total response to this Part must not exceed 2000 words 
 
Background 
 
 For research projects: What is the current position in your area of work and how will this project 

help to advance knowledge or meet a clinical need? 
 For testing or screening projects: What are the relevant statutory requirements or regulatory 

guidelines? 
 For service or production projects: What are the likely demands for the service or product in the 

lifetime of the licence? 
 Where applicable, summarise relevant progress under any previous project licence. 
The prime goal of the project is to determine whether a combination of treatment strategies is more 
effective than any single treatment strategy for ischaemic stroke.  We aim to explore primarily the 
potential for neuroprotection. 
 
Stroke 
 
Ischaemic stroke results most commonly from a transient or permanent reduction in cerebral blood flow 
that is usually restricted to the territory of a major brain artery.  The reduction in flow is, in most cases, 
caused by the occlusion of a cerebral artery, either by an embolus or by local thrombosis. 
 
Treatment of ischaemic stroke 
 
In stroke patients, only three interventions have convincingly improved the outcome: thrombolysis, using 
tissue plasminogen activator (tPA) given within 3 h of stroke onset; aspirin, given within 48 h of stroke 
onset (though the outcome is poorer than that using tPA); and management within a dedicated Stroke 
Care Unit. 
 
Potential therapeutic approaches to the treatment of stroke include: 
 re-perfusion - re-instating blood flow using thrombolytics 
 neuroprotection - inhibiting pathways promoting neuronal death, or augmenting endogenous 

protective mechanisms 
 promoting plasticity, repair and regeneration 
 
We aim to explore primarily the potential for neuroprotection. 
 
Pathophysiology of ischaemic stroke 
 
Brain tissue has a relatively high consumption of oxygen and glucose, and depends almost exclusively on 
oxidative phosphorylation for energy production.  Ischaemic brain injury results from a complex 
sequence of events, which evolve over time (minutes to days).  The major mechanisms include 
excitotoxicity, inflammation and apoptosis. 
 
Excitotoxicity 
 
As reduced blood flow impairs the energetics required to maintain ionic gradients, membrane potentials 
are lost, neurones and glia depolarise, and excitatory amino acids (eg glutamate) are released into the 
extracellular space; concurrently, the presynaptic and astrocytic reuptake of excitatory amino acids is 
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impaired.  The result is overactivation of glutamate receptors, and excitotoxicity which may trigger 
ischaemic cell death (necrosis), the expression of genes that initiate post-ischaemic inflammation, and 
molecular events that lead to apoptosis (a delayed type of cell death). 
 
Inflammation 
 
The expression of pro-inflammatory genes is triggered by the numerous factors including excitotoxins, 
Ca2+ related activation of intracellular second messengers, the increase in free oxygen radicals, and 
hypoxia that follow ischaemia and excitotoxicity.  Injured brain cells produce inflammatory mediators 
(eg cytokines such as  interleukin 1β, tumour necrosis factor α, chemokines, platelet activating factor).  
The expression of adhesion molecules (eg intercellular adhesion molecule 1, P-selectins, E-selectins) on 
the endothelial surface is induced.  Neutrophils adhere to the endothelium, cross the vascular wall and 
enter the brain parenchyma.  Macrophages and monocytes follow, migrating into the ischaemic brain and 
becoming the dominant cell type about 5-7 days after ischaemia.  Chemokines (eg interleukin 8, 
monocyte chemoattractant protein 1) produced in the injured brain guide the migration of the blood borne 
inflammatory cells.  Resident brain cells (astrocytes, microglia) are also involved in the inflammatory 
response.   
 
Post ischaemic inflammation contributes to ischaemic brain injury.  Cerebral ischaemic damage is 
reduced when: 
 the infiltration of neutrophils is prevented by induction of systemic neutropaenia 
 adhesion molecules or their receptors are blocked by neutralising antibodies 
 ICAM-1 is deleted (in mice) 
 the action of IL-1 is blocked 
 the gene encoding interferon regulatory factor 1 (which coordinates the expression of inflammation-

related genes) is deleted 
 many other inflammatory mediators are inhibited eg cyclooxygenase products 
 
The mechanisms by which post-ischaemic inflammation may contribute to ischaemic damage are not 
fully known but may include the production of: 
 toxic amounts of NO, by infiltrating neutrophils producing inducible NOS (iNOS) 
 superoxide and toxic prostanoids, by ischaemic neurones expressing cyclooxygenase 2 
 NO, reactive oxygen species and prostanoids, by activated microglia 
 
Recent research findings suggest that most of these events happen within a few hours, and contribute 
significantly to the early outcome (eg neutrophil invasion and microglial activation occur within hours), 
though there is also a later phase of inflammation (eg 5-7 days). 
 
Apoptosis 
 
Brain cells compromised by excessive glutamate receptor activation, Ca2+ overload, oxygen radicals or 
by mitochondrial and DNA damage can die by necrosis, or by apoptosis (where cell death may lie on a 
continuum between necrosis and apoptosis).  After acute, permanent vascular occlusion, brain cells are 
compromised by the ischaemia, and necrosis tends to be the predominant mechanism.  In milder injury, 
cell death resembles apoptosis, particularly in the ischaemic penumbra. 
 
The genes for caspases (aspartate-specific cysteine proteases that play essential roles in apoptosis) are 
activated in both the early and late stages of ischaemia.  Caspases become activated when cytochrome C, 
released from mitochondria, activates an apoptosome complex (APAF1 plus pro-caspase 9) in the 
presence of dATP.  After brief (30 min) reversible middle cerebral artery occlusion, cytochrome C 
release and caspase processing are detectable at 6 h and 9 h respectively, and cell death becomes 
prominent between 24 h and 72 h.  Blocking caspase family members, by genetic manipulation (eg 
deletion of caspase) or drugs (eg zDEVD.FMK), confers resistance to ischaemic injury. 
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The genes that suppress (eg Bcl2, Iap) or augment (eg Bax, Trp53) cell death are also activated in both 
the early and late stages of ischaemia.  Enhancement of the action of Bcl2 also confers resistance to 
ischaemic injury. 
 
Neuroprotection 
 
The experimental therapeutic window for anti-excitotoxic agents is narrow eg 1-2 h for NMDA 
antagonists, and 1-2 h+ for AMPA antagonists (though some are effective slightly later).  Further, most 
anti-excitotoxic agents cause psychotomimetic or cardiovascular side effects, which severely limit the 
tolerated dose (so that humans reach only a fifth of the effective concentration in rodents).  Though 
excitotoxicity appeared to be a prime target for stroke therapy, experience suggests this approach has 
significant limitations.  There is some evidence that activation of group II and group III metabotropic 
glutamate receptors may be neuroprotective, but this has yet to be investigated in detail.  Metabotropic 
glutamate receptors are not ion channels, but activate biochemical cascades, leading to the modification 
of other proteins (eg ion channels, which may lead to changes in the excitability of the synapse).  Group 
II (mGluR2, mGluR3) and Group III (mGluR4-mGluR8) receptors decrease NMDA receptor activity and 
risk of excitotoxicity. 
 
Post ischaemic inflammation is a promising target for therapeutic intervention in ischaemic stroke.  
Treatments aimed at downregulating neutrophil infiltration, or inhibiting enzymes that produce toxic 
mediators (eg iNOS, COX2), may be of benefit in the later stages of injury (provided that the treatment 
does not impair tissue repair and remodelling, which also follow inflammation). 
 
Inhibition of post ischaemic apoptosis is a further possible intervention.  Caspase activity may be blocked 
by small peptides that bind covalently and irreversibly to the catalytic pocket.  Caspase inhibitors not 
only attenuate the volume of dead tissue in focal ischaemia, but also decrease neurological deficit.  
Moreover, caspase inhibitors reduce injury when injected many hours after brief ischaemia.  Such an 
approach may also be of benefit (provided that neurones without function are not saved, or at least that 
their presence is not harmful). 
 
Given that tissue damage following cerebral ischaemia results from the interaction of complex 
pathophysiological processes such as excitotoxicity, inflammation and apoptosis, it is at least plausible 
that a combination of treatment strategies will be more effective than any single treatment strategy.   
 
[1167 words] 

 
Benefits  
 
Under ASPA 5(4), the Secretary of State is required to weigh the likely adverse effects on the animals to 
be used in the programme against the benefit likely to result from the programme to be specified in the 
licence.  
 
What are the likely benefits of this project?  Why are they worthwhile? 
Advancement of biological knowledge 
 
The prime goal of the programme of work is to determine whether a combination of treatment strategies 
for excitotoxicity, inflammation and apoptosis is more effective than any single treatment strategy for 
ischaemic stroke.  Clearly, the effectiveness of the single and combined strategies on infarct volume and 
behaviour over an extended period (28 days) will be determined in a rigorous way, so that the 
information obtained should have a high value, particularly to other pre-clinical scientists working in this 
area.  But this programme is only one step along the way, because the limitations of modelling stroke in 
rodents do not allow a direct translation of the laboratory findings to the clinic. 
 
Treatment of ill-health 
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More than 2400 years ago, Hippocrates wrote that it is impossible to remove a strong attack of apoplexy 
(stroke) and difficult to remove a weak one.  Until relatively recently, very little has changed.  The 
proportion of deaths caused by stroke is 10-12% in western countries; about 12% of these deaths are in 
people less than 65 years of age.  In 2002, stroke related disability was judged to be the sixth most 
common cause of reduced disability-adjusted life-years (DALYs - the sum of life-years lost as a result of 
premature death, and years lived with disability adjusted for severity).  Because of the expected 
demographic changes, it is estimated that by 2030 stroke related disability will be ranked the fourth most 
important cause of DALYs.  Effective treatments may reduce the mortality and morbidity of stroke. 
However, there are still very few effective treatments for stroke.  Though the programme of work is not 
specifically designed to deliver new treatments to the clinic, application of the new knowledge about the 
pathophysiology of ischaemic brain injury may, in the longer term, make some contribution towards that 
goal. 
 
[299 words] 
 
 

 
  
TOTAL NUMBER OF WORDS (PART C): 1490  
 
References 
 
List up to 10 key references and/or regulatory guidelines supporting the need for the work and/or 
benefits set out above and relevant references for any specific models proposed in your programme 
of work. 

The information in this example has been taken from published articles, but no references have 
been cited.   
 
In your application, the references must be listed below.  
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D. PLAN OF WORK  Section 18 
 
The total response to this Part must not exceed 2000 words 
 
For the purposes of this application, a “plan of work” is defined as a series of steps designed to 
achieve specified scientific purposes. 
 
Purpose 
 
What are you aiming to achieve, find out, establish, or produce by undertaking this project?  
Express this either as a single programme purpose, or as an overall aim with one or more key 
elements.  The purpose should be specific to this project, unambiguous, realistic and achievable.  
To determine whether a combination of treatment strategies for excitotoxicity, inflammation and 
apoptosis is more effective than any single treatment strategy for ischaemic stroke. 
 
[24 words] 

 
Project plan 
 
 Provide an outline of the stages of the plan of work and indicate clearly, by using the protocol 

numbers, how each protocol will be used to achieve your objectives. Where it would aid clarity, 
illustrate the steps of the programme using an annotated flow diagram or process map. 

 Indicate how in vitro and ex vivo work integrates with the in vivo work, the relationship between 
each component of the project and the sequence of the work. 

 In broad terms, what data or products are needed to achieve the purpose of the project? 
 How will those data or products be generated? 
Outline of programme 
 
Stroke is induced by temporary or permanent occlusion of a middle cerebral artery (MCAo) in animals 
which are normal (protocols 2 and 4), or which have an additional condition (diabetes, hypertension) 
(protocols 3 and 5), using an occlusive intraluminal blunt tipped suture inserted via the external carotid 
artery into the middle cerebral artery.  The efficacy of agents used to treat excitotoxicity, inflammation 
and apoptosis, given singly or in combination, will be assessed.  We will incorporate the STAIR (Stroke 
Treatment Academic Industry Roundtable) and CAMRADES (Collaborative Approach to Meta Analysis 
and Review of Animal Data from Experimental Stroke) principles in study designs, to minimise bias and 
to increase the relevance of the results. 
 
Protocol 1, done under terminal general anaesthesia, is aimed at determining the early expression of 
mediators and the modification of excitotoxic events.  Protocol 6 is for breeding and maintaining 
hypertensive genetically altered animals. 
 
In-vitro work 
 
The main aim is to determine whether a combination of treatment strategies for excitotoxicity, 
inflammation and apoptosis is more effective than any single treatment strategy for ischaemic stroke.  
Because of the complexity of doing this in-vivo, we will first use in-vitro methods combined with 
computational approaches, before doing in-vivo studies.  Some progress on excitotoxicity and 
neuroprotection can be achieved in-vitro, using brain slices taken from animals killed by Schedule 1 
(cervical dislocation) followed by decapitation, removal of the brain from the cranium, and the use of an 
oscillating microtome or tissue chopper. 
 
Experimental measures 
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The primary in-vivo experimental measures are: 
 light microscope histopathology: infarct volume, pixel based regional infarct assessment 
 autoradiography: local cerebral glucose metabolism (2-deoxyglucose), local cerebral blood flow (14C 

labelled iodoantipyrine), receptor densities 
 immunohistochemistry: protein expression 
 PCR: gene expression 
 telemetry: temperature, blood pressure 
 behaviour: motor, motivational and cognitive tests 
 
[297 words] 

 
THE 3Rs 
 
Under ASPA 5(5)(a), the Secretary of State cannot grant a project licence unless he/she is 
satisfied that the purpose of the programme to be specified in the licence cannot be achieved 
satisfactorily by any other reasonably practicable method not entailing the use of protected 
animals.  
 
Under ASPA 5(5)(b), the Secretary of State cannot grant a project licence unless he/she is 
satisfied that the regulated procedures to be used are those which use the minimum number 
of animals, involve animals with the lowest degree of neurophysiological sensitivity, cause the 
least pain, suffering, distress or lasting harm, and are most likely to produce satisfactory 
results. 
 
Replacement 
 Why is it not possible to achieve the objectives of your project without using animals? 
 What alternatives have you considered and why are they not suitable?  What alternatives will be 

used in achieving your objectives? 
The objective is to determine whether a combination of treatment strategies for excitotoxicity, 
inflammation and apoptosis is more effective than any single treatment strategy for ischaemic stroke.   
The events which follow cerebral ischaemia after occlusion of the MCA are complex, involving changes 
in blood flow, tissue oxygenation, excitotoxicity, necrosis, inflammation and apoptosis.  The therapeutic 
windows for each of the experimental treatments are uncertain but are likely to differ.  We are not aware 
of any alternative which does not use animals that would allow progress to be made towards the 
objective.  The uncertainties about stroke and the experimental treatments are too great for mathematical 
modelling to replace the use of experimental animals.  Similarly, the state of knowledge about the 
experimental treatments is not sufficient to allow any form of clinical trial in human stroke patients.  
 
We intend to use brain slices taken from animals killed by Schedule 1 (cervical dislocation) followed by 
decapitation, removal of the brain from the cranium, and the use of an oscillating microtome or tissue 
chopper, to look at specific events, eg the effect of treatments on the cellular events associated with 
excitotoxicity.  However, the limitations of these in-vitro methods do not allow them to replace the use of 
experimental animals: for example, whole animal behaviour cannot be modelled using brain slices, so the 
clinical effects of the experimental treatments for stroke cannot be assessed using brain slices. 
 
[231 words] 
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Reduction 
 What measures have been or will be taken to ensure that the minimum number of animals will be 

used in this project? 
 Explain the principles of experimental design you will use and any sources of advice you will 

consult e.g. on statistics 
The proposed methods experimental designs and methods of analysis of the results have been discussed 
with the Statistical Services Unit.  The design of individual experiments will generally involve factorial 
designs, which maximise the information obtained from the minimum resource.  Some of the measures 
are essentially qualitative.  Others are quantitative, for which statistical analysis (eg RM ANOVA) may 
be appropriate. 
 
For most of the quantitative experiments, sample sizes may be set using power analysis.  Generally, the 
significance level will be 5%, and the power 80%.  For example, in a four-group experiment, if the least 
practicable difference between groups is chosen to be 25% and if the coefficient of variation is estimated 
to be 15%, then about 7 animals/group would be required.  Clearly, the exact numbers of animals 
required will vary with the particular experimental design, and the estimate of the coefficient of variation, 
and so on.  The use of diabetic animals, or animal with hypertension, introduces further variation into the 
experiments.  Statistical advice on dealing with this additional variation will be taken.  For the qualitative 
experiments, the amount of material required will be the minimum necessary to provide an adequate 
description. 
 
It is known that infarct volume is affected by blood pressure, blood gases and body temperature.  Further, 
good laboratory practice should prevent, or at least minimise, the introduction of bias into the 
experiments.  Accordingly, individual experiments will include: 
 randomisation of treatment or control 
 allocation concealment 
 blinded assessment of outcome 
 explicit inclusion and exclusion criteria 
 sample size calculations done before the experiment 
 avoidance of anaesthetics with marked intrinsic neuroprotective properties 
 monitoring of blood pressure and blood gases 
 control of body temperature 
 
For each and every experiment, as part of good laboratory practice, we write an experimental protocol 
which includes: 
 a statement of the objective(s) 
 a description of the experiment, covering such matters as the experimental treatments, the size of the 

experiment (number of groups, number of animals/group), and the experimental material 
 an outline of the method of analysis of the results (which may include a sketch of the analysis of 

variance, an indication of the tabular form in which the results will be shown, and some account of the 
tests of significance to be made and the treatment differences that are to be estimated) 

 
[384 words] 
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Refinement 
 Explain your choice of species, model(s) and method(s). Explain why they are the most refined 

for the intended purpose. 
 How will you minimise animal suffering in order to achieve your objectives? 
 Provide specific justification for any substantial severity protocols 
Choice of model 
 
The established focal ischaemia models, with reperfusion (transient focal cerebral ischaemia), or without 
reperfusion (permanent focal cerebral ischaemia), include: 
 Middle cerebral artery occlusion  
 Spontaneous brain infarction (in spontaneously hypertensive rats)  
 Macrosphere embolisation  
 
We rejected the macrosphere embolisation technique because, although 300 – 400 µm microspheres 
induce infarcts similar to those achieved by occlusion of the proximal MCA, the volume of brain infarcts 
is very variable.  We rejected the use of spontaneous stroke in spontaneously hypertensive stroke prone 
rats (SHRSP), because the time when stroke occurs, and the size of the stroke, is too variable.  With 
respect to MCAo, we rejected the surgical approach because the surgery, which is difficult, causes 
unnecessary pain, suffering and distress to the experimental animal.  The filament method of producing 
MCAo involves introducing a piece of surgical filament via the internal or external carotid artery, and 
advancing the filament until the tip occludes the origin of the MCA.  The advantage of going via the 
external carotid artery is that this allows closure of the access point, preserving the blood supply via the 
common and internal carotid artery to the brain after the removal of the filament.  Doppler is used to 
measure the change in blood flow, so that sufficient occlusion can be recognised.  The disadvantage is 
that filament occlusion is likely to cause striatal damage before cortical damage. 
 
Despite the large number of therapeutic interventions that decrease brain damage in experimental stroke, 
a number of clinical trials using the same agents have produced negative results.  Most experimental 
studies are conducted on healthy, young animals under controlled laboratory conditions, whereas the 
typical stroke patient is elderly with numerous risk factors and complicating diseases (eg hypertension, 
diabetes, heart disease).  This programme of work will use young mice (including genetically altered 
mice) and rats rather than aged animals, because we believe that we can satisfactorily model the aspects 
of the pathophysiology of interest without all the covariates attributable to the ageing process.  Some co-
morbidities, in particular moderate hypertension and diabetes, will be modelled using spontaneously 
hypertensive rats or mice, and diabetes induced using streptozotocin (STZ). 
 
In experimental animals, infarct volume in treated and untreated animals is compared to estimate the 
effectiveness of the treatment, often over a short period (typically 24-72 hours), whereas in humans, 
functional behavioural scores are used (often 3-6 months after stroke).  This programme of work will 
therefore extend to 28 days post ischaemia, and also include functional behavioural scores. 
 
Choice of species 
 
We have chosen to use small rodents, in particular rats and mice.  Although the basic biology of cerebral 
ischaemia is comparable, there are species differences.  The human brain has much more white matter 
than that of rodents.  In the rat, glucose and oxygen metabolism and blood flow are about three times as 
high as in humans.  Similarly, rats have more effective collaterals between large cerebral blood vessels 
than do humans.  The evidence also suggests that the effect of neuroprotective treatment is dependent on 
the species chosen, and in particular that rodents are more responsive to neuroprotection than are higher 
mammals.  Nevertheless, rodents should be suitable model species for this exploratory pre-clinical 
investigation, as the qualifications on translational research are less forceful here, and the use of species 
phylogenetically closer to humans is not proposed as a part of this programme of work. 
 
Substantial severity limit protocols   
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Protocols 2-5, which all involve brain damage following MCAo, have substantial severity limits.  To test 
whether the experimental treatments can reduce the size of an infarct, an infarct must first be created.  
The infarct must, necessarily, be of a sufficient size to cause structural and behavioural effects.  The 
extent of brain damage depends on the duration of MCA occlusion.  However, temporary ischaemia may 
be more severe than permanent ischaemia, mainly because of reperfusion injury. 
 
These infarcts are expected to result in moderate degrees of: paralysis of the contralateral face and limbs; 
sensory loss in the contralateral face and limbs; hemispatial neglect; hemiparesis and hemiplegia.  
Affected animals may require hand-feeding immediately after the MCAo, and may require access to wet 
mashes subsequently.  In some cases, the brain damage may cause mortality: though this is unavoidable, 
we aim to minimise any mortality by humanely killing any experimental animal which appears unlikely 
to recover.  In particular, any animal which shows persistent barrel rolling, loss of righting reflex, 
paralysis or hemiplegia will be killed humanely.  Because of the severity of the clinical effects of the 
MCAo, we will provide the highest levels of skilled post-operative care. 
 
[751 words] 
 
 

 
SPECIAL SPECIES 
 
Cats, dogs, primates and equidae  
 
Under ASPA 5(6), a licence cannot authorise the use of cats, dogs, primates or equidae unless 
no other species is suitable or it is not practicable to obtain animals of another suitable 
species. 
 
If you intend using cats, dogs, primates or equidae, explain why no other species is either suitable 
for the purpose or practicably available 
 

 
Endangered species 
 
Under ASPA 10(3)(c), no vertebrate of an endangered species may be used unless the 
Secretary of State considers an exception justified.  
 
If you intend using an endangered species, explain why no other species is either suitable for the 
purpose or available 
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Animals taken from the wild 
 
Under ASPA 10(3)(d), no protected animal taken from the wild may be used unless the 
Secretary of State considers an exception justified. Note that animals undergoing work in the 
wild are not regarded as having been taken from the wild.  
 
If you intend using wild-caught animals, explain why no other animals are available or suitable for 
the purpose 
 

 
USE OF NEUROMUSCULAR BLOCKING AGENTS 
 
Under ASPA 17, neuromuscular blocking agents may only be used if expressly authorised by 
the personal and project licences under which the relevant regulated procedure is carried out 
and may not be used instead of an anaesthetic. 
 
If you intend using neuromuscular blocking agents in any part of this project give details of how 
they will be used and provide justification for their use. 
 

 
  
TOTAL NUMBER OF WORDS (PART D): 1660 words] 
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TRANSFER OF ANIMALS – the following gives authority to transfer animals from a previous  
project to this project, and/or to export / import rodents, normal and genetically altered,  
genetically altered zebra fish and genetically altered Xenopus sp. Provided these conditions 
can be met there is no need to seek prior authorisation for such transfers from the Home 
Office.  
  
Authority is hereby given to acquire rodents (including genetically altered animals), genetically altered 
zebra fish and genetically altered Xenopus sp. from non-designated establishments and transfer animals 
undergoing regulated procedures under the licence(s) specified at ‘Continuation of Work’ in part A to 
this project for continued use in the relevant protocols. 
  
Export of genetically altered rodents, genetically altered zebra fish and genetically altered Xenopus sp 
Genetically altered rodents, genetically altered zebra fish and genetically altered Xenopus sp. bred 
and/or maintained under the authority of this project may be transferred to scientific establishments 
outside the United Kingdom only if: 
1. The transfer will be made to a recognised scientific research establishment with a scientific 
requirement for genetically altered animals (or their controls) of that type; and where appropriate 
veterinary care can be provided as necessary; and 
2. Sending tissue, gametes or embryos is not practicable or carries a higher potential welfare cost than 
moving live animals; and 
3. Animals will be transported in accordance with all relevant regulations regarding welfare of animals 
in transit or the import or export of animals; and    
4. Animals will be inspected by a competent person before transfer; and  
5. A veterinary surgeon will confirm that he/she is not aware of any reason why these animals might 
suffer by virtue of the fact of being moved to another recognised scientific establishment. 
6. Any transport related problems with the welfare of the animals will be notified to the Home Office 
promptly.  
   
Acquisition of rodents (including genetically altered animals) genetically altered zebra fish and 
genetically altered Xenopus sp. from non-designated establishments 
Rodents (including genetically altered animals), genetically altered zebra fish and genetically altered 
Xenopus sp. may be obtained from recognised scientific and breeding establishments outside the 
United Kingdom for use under this project licence only if: 
1. The purpose for which animals are imported is consistent with the programme of work specified on 
the schedule: and 
2. Attempts have been made to obtain the animals from Designated Sources in the UK but they are not 
available or animals from Designated Sources in the UK are not suitable for the purpose; and 
3. Receiving tissue, gametes or embryos is not practicable or carries a higher potential welfare cost than 
moving live animals; and 
4. Animals are transported in accordance with all relevant regulations regarding welfare of animals in 
transit or the import or export of animals; and   
5. Animals will be inspected by a competent person after transfer 
6. Any transport related problems with the welfare of the animals will be notified to the Home Office 
promptly.  
   
Details of each transfer shall be recorded and made available to the Home Office on request. These 
records should contain the information set out in paragraph 4.30 of the HO guidance, and include the 
reasons for obtaining animals from non-designated sources.  
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E. PROTOCOLS  Section 19 
 
Under ASPA 5(1), a project licence must authorise the application of specified regulated 
procedures to animals of specified descriptions. 
 
The term “protocol” is used to describe a single or a series of regulated techniques applied for a 
particular experimental or other scientific purpose to a protected animal.  In most cases a protocol will 
involve all regulated procedures applied to the animal until the animal is killed or released from the 
controls of ASPA. Depending on the complexity of your work you may need one or several protocols.  
Different protocols are usually needed where different types of experimental procedures are to be used 
to achieve your objective(s). For example a project licence may have a protocol for the breeding and 
maintenance of genetically altered animals. These animals may then be transferred to another protocol 
in which, for example, treatments are evaluated in disease models. 
  
ASPA 5(5)b states that: The Secretary of State shall not grant a project licence unless he is 
satisfied that the regulated procedures to be used are those which use the minimum number 
of animals, involve animals with the lowest degree of neurophysiological sensitivity, cause the 
least pain, suffering, distress or lasting harm, and are most likely to produce satisfactory 
results.  
 
To add extra lines to the Summary place the cursor at the end of the line and press ENTER 
 
To add extra protocols copy and paste new protocol sheets into the application. Each protocol should start 
on a new page. 
 
Summary.  Section 19a 
 
 
Protocol no. Short title Species of 

animals 
Estimated numbers 
over the duration of 
the project 

Severity limit 

1 Ischaemia without recovery mouse 
rat 

500 
500 

unclassified 

2 Temporary MCAo mouse 
rat 

500 
500 

substantial 

3 Temporary MCAo ± diabetes, 
hypertension 

mouse 
rat 

500 
500 

substantial 

4 Permanent MCAo mouse 
rat 

500 
500 

substantial 

5 Permanent MCAo ± diabetes, 
hypertension 

mouse 
rat 

500 
500 

substantial 

6 Breeding and maintaining 
genetically altered animals 

mouse 
rat 

1000 
1000 

mild 
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 PROTOCOL NUMBER. Section 19b    :   1 

 
 
Title: Ischaemia without recovery 
Species of animals (state if genetically 
altered): 

mouse, rat WT or GAA 

Severity limit: Unclassified 
 
 
If the animals have been used, bred or surgically prepared under the authority of this or any other 
project licence, briefly describe what has been done to them and indicate whether the use now 
proposed represents 'continued-use' or 're-use' - refer to the Home Office Guidance on the Operation 
of the Animals (Scientific Procedures) Act 1986 and Home Office guidance on Use, Continued Use 
and Re-use of Animals. 
Continued use from protocol 6 of this licence 

 
 
List each of the steps in this protocol.  Note: It is accepted that the order of steps may be varied 
according to scientific need. Indicate which steps are optional and for each give the anaesthetic code.  
If appropriate indicate the method of killing, Schedule 1 or non-Schedule 1. Give brief details of non-
Schedule 1 methods e.g. perfusion fixation (AC).  
Purpose: to determine early expression of mediators 
 
Description of procedure 
 
1.  Under terminal general anaesthesia (AC): 

 insertion of catheters into blood vessels 
 insertion of cannula into trachea 
 administration of substances 
 insertion of electrodes into the brain 
 occlusion of the middle cerebral artery  
 removal of tissues (eg blood, cerebrospinal fluid) or organs (eg brain) 
 perfusion-fixation 
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Fate of animals not killed at the end of the protocol 
 
Indicate the proposed fate of animals which are not killed at the end of the protocol.  
 
  Continued use in another protocol under this or another project licence - give details 

below and ensure that you give an appropriate cross reference in the protocol sheet under 
which the continued use will occur. 

   
  Kept alive at the designated establishment.  Note that any subsequent re-use must be 

authorised in the relevant project licence. 
   
  Discharge from the controls of the Act at a PODE site – e.g. setting free in the wild. 

 
   
  Other – give details below 

 
   
 

 
 
Adverse effects 
 
List the likely adverse effects of each of the regulated procedures described above.  Indicate how you 
will manage these effects to minimise severity.  There is no need to list uncommon or unlikely adverse 
effects or effects from procedures that cause no more than transient discomfort and no lasting harm, 
for example intravenous injection.  For each adverse effect indicate: 
    - the likely incidence 
    - how the adverse effect will be recognised 
    - the measures you will take to prevent or control occurrence and severity 
    - practicable and realistic humane end-points. 
General anaesthesia will be maintained, and hence the animal will be insentient, throughout the entire 
procedure. 

 
 
 



Version Date   PPL No.     / 
  Applicant to complete version date  

Version 1.3 
20 

 

 
 PROTOCOL NUMBER. Section 19b    :   2 

 
 
Title: Temporary MCAo 
Species of animals (state if genetically 
altered): 

mouse, rat WT or GAA 

Severity limit: Substantial 
 
 
If the animals have been used, bred or surgically prepared under the authority of this or any other 
project licence, briefly describe what has been done to them and indicate whether the use now 
proposed represents 'continued-use' or 're-use' - refer to the Home Office Guidance on the Operation 
of the Animals (Scientific Procedures) Act 1986 and Home Office guidance on Use, Continued Use 
and Re-use of Animals. 
Continued use from protocol 6 of this licence 

 
 
List each of the steps in this protocol.  Note: It is accepted that the order of steps may be varied 
according to scientific need. Indicate which steps are optional and for each give the anaesthetic code.  
If appropriate indicate the method of killing, Schedule 1 or non-Schedule 1. Give brief details of non-
Schedule 1 methods e.g. perfusion fixation (AC).  
Purpose: to determine whether treatment combinations are more effective than single treatments after 
temporary MCAo 
 
Description of procedure 
 
1.  Assessment of behaviour (motor, cognitive, motivational) in non-regulated behavioural tests (AA). 
 
2.  Under general anaesthesia with recovery (AB): 

 insertion of temporary catheters into superficial blood vessels 
 administration of substances via a catheter or by injection (subcutaneous, intraperitoneal, intravenous, 

intramuscular routes) 
 withdrawal of blood via a catheter 
 implantation of telemetry devices into abdomen (for blood pressure and temperature records) 
 temporary occlusion of the middle cerebral artery using an occlusive intraluminal blunt tipped 

filament inserted via the external carotid artery into the middle cerebral artery  
 
3.  Assessment of behaviour (motor, cognitive, motivational) in non-regulated behavioural tests, usually over 

a period of a few days but for up to one month (AA). 
 
4.  Administration of substances by injection (subcutaneous, intraperitoneal, intravenous, intramuscular 

routes) (AA). 
 
5.  Under terminal general anaesthesia (AC): 

 insertion of catheters into blood vessels 
 insertion of cannula into trachea 
 administration of substances 
 insertion of electrodes into the brain 
 removal of tissues (eg blood, cerebrospinal fluid) or organs (eg brain) 
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perfusion-fixation 
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Fate of animals not killed at the end of the protocol 
 
Indicate the proposed fate of animals which are not killed at the end of the protocol.  
 
  Continued use in another protocol under this or another project licence - give details 

below and ensure that you give an appropriate cross reference in the protocol sheet under 
which the continued use will occur. 

   
  Kept alive at the designated establishment.  Note that any subsequent re-use must be 

authorised in the relevant project licence. 
   
  Discharge from the controls of the Act at a PODE site – e.g. setting free in the wild. 

 
   
  Other – give details below 

 
   
 

 
 
Adverse effects 
 
List the likely adverse effects of each of the regulated procedures described above.  Indicate how you 
will manage these effects to minimise severity.  There is no need to list uncommon or unlikely adverse 
effects or effects from procedures that cause no more than transient discomfort and no lasting harm, 
for example intravenous injection.  For each adverse effect indicate: 
    - the likely incidence 
    - how the adverse effect will be recognised 
    - the measures you will take to prevent or control occurrence and severity 
    - practicable and realistic humane end-points. 
The typical animal will have minor surgery on its neck, done as part of the procedure to create a small 
cortical infarct.  Non-steroidal anti-inflammatory agents are not given because they interfere with the 
development of the infarct.  Opiate analgesics may be given provided that they do not affect the development 
of the infarct.  Typical signs of a stroke should develop on recovery from general anaesthesia.  Some animals 
receive no treatment (controls), whereas others receive treatments aimed at reducing the effects of 
excitotoxicity, inflammation or apoptosis.  Non-regulated behavioural tests are done to assess the effect on 
behaviour of the cortical infarct.  The procedure may have a duration of one month. 
 
The behavioural tests are not expected to cause any pain, suffering, distress or lasting harm.  Where animals 
may fall (eg beam walking, rotarod), the drop will be small and the surface will be padded, to avoid injury. 
 
MCAo.  The damage depends on the duration of occlusion.  The filament occlusion is likely to cause striatal 
damage before cortical damage, and the intention is to cause small cortical infarcts (eg infarct size less than 
25 mm2, 6-17% of the ipsilateral cortex surface area).  These infarcts may result in moderate degrees of: 
paralysis of the contralateral face and limbs; sensory loss in the contralateral face and limbs; contralateral 
neglect syndrome; hemispatial neglect; hemiparesis and hemiplegia.  Affected animals may require hand-
feeding immediately after the MCAo, and may require access to wet mashes subsequently.  In some cases, 
the brain damage may cause mortality: though this is unavoidable, we aim to avoid any mortality by 
humanely killing any experimental animal which appears unlikely to recover.  Any animal which shows 
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persistent barrel rolling, loss of righting reflex, paralysis, hemiplegia, or ataxia will be killed humanely.  Any 
animal which is unresponsive to stimulation will be killed humanely.   
 
The catheters are medical devices which have no intrinsic biological activity.  There is a small risk of local 
thrombosis and bruising.  If the thrombosis or bruising is extensive, then the animal will be killed humanely.  
The catheters are removed before the animal recovers from general anaesthesia. 
 
The substances administered are intended to reduce the size of the cerebral infarct, and may be anti-
excitotoxic, anti-inflammatory or anti-apoptotic.  Some of the anti-excitotoxic agents may have short-lasting 
psychotomimetic or cardiovascular side effects: if these are gross or persistent, the animal will be killed 
humanely. 
 
In the terminal phase of the procedure, the animal will be insentient throughout. 
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 PROTOCOL NUMBER. Section 19b    :   3 

 
 
Title: Temporary MCAo ± diabetes, hypertension 
Species of animals (state if genetically 
altered): 

mouse, rat WT or GAA 

Severity limit: Substantial 
 
 
If the animals have been used, bred or surgically prepared under the authority of this or any other 
project licence, briefly describe what has been done to them and indicate whether the use now 
proposed represents 'continued-use' or 're-use' - refer to the Home Office Guidance on the Operation 
of the Animals (Scientific Procedures) Act 1986 and Home Office guidance on Use, Continued Use 
and Re-use of Animals. 
Continued use from protocol 6 of this licence 

 
 
List each of the steps in this protocol.  Note: It is accepted that the order of steps may be varied 
according to scientific need. Indicate which steps are optional and for each give the anaesthetic code.  
If appropriate indicate the method of killing, Schedule 1 or non-Schedule 1. Give brief details of non-
Schedule 1 methods e.g. perfusion fixation (AC).  
Purpose: to determine whether treatment combinations are more effective than single treatments after 
temporary MCAo with secondary disease 
 
Description of procedure 
 
This protocol uses normal, or spontaneously hypertensive (SH), mice or rats (from protocol 6) 
 
1.  Induction of diabetes (AA): 

 rats:  50-60 mg/kg i-p STZ is given to adult rats fasted for 18-24 hours   
 mice: STZ is given i/p at either 40 mg/kg/d for 5 days, or 200 mg/kg once only 

 
2.  Assessment of behaviour (motor, cognitive, motivational) in non-regulated behavioural tests (AA). 
 
3.  Under general anaesthesia with recovery (AB): 

 insertion of temporary catheters into superficial blood vessels 
 administration of substances via a catheter or by injection (subcutaneous, intraperitoneal, intravenous, 

intramuscular routes) 
 withdrawal of blood via a catheter 
 implantation of telemetry devices into abdomen (for blood pressure and temperature records) 
 temporary occlusion of the middle cerebral artery using an occlusive intraluminal blunt tipped 

filament inserted via the external carotid artery into the middle cerebral artery  
 
4.  Assessment of behaviour (motor, cognitive, motivational) in non-regulated behavioural tests, usually over 

a period of a few days but for up to one month (AA). 
 
5.  Administration of substances by injection (subcutaneous, intraperitoneal, intravenous, intramuscular 

routes) (AA). 
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6.  Under terminal general anaesthesia (AC): 
 insertion of catheters into blood vessels, insertion of cannula into trachea 
 administration of substances 
 insertion of electrodes into the brain 
 removal of tissues (eg blood, cerebrospinal fluid) or organs (eg brain) 

perfusion-fixation 
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Fate of animals not killed at the end of the protocol 
 
Indicate the proposed fate of animals which are not killed at the end of the protocol.  
 
  Continued use in another protocol under this or another project licence - give details 

below and ensure that you give an appropriate cross reference in the protocol sheet under 
which the continued use will occur. 

   
  Kept alive at the designated establishment.  Note that any subsequent re-use must be 

authorised in the relevant project licence. 
   
  Discharge from the controls of the Act at a PODE site – e.g. setting free in the wild. 

 
   
  Other – give details below 

 
   
 

 
 
Adverse effects 
 
List the likely adverse effects of each of the regulated procedures described above.  Indicate how you 
will manage these effects to minimise severity.  There is no need to list uncommon or unlikely adverse 
effects or effects from procedures that cause no more than transient discomfort and no lasting harm, 
for example intravenous injection.  For each adverse effect indicate: 
    - the likely incidence 
    - how the adverse effect will be recognised 
    - the measures you will take to prevent or control occurrence and severity 
    - practicable and realistic humane end-points. 
The typical animal will have diabetes or hypertension, and will have minor surgery on its neck, done as part 
of the procedure to create a small cortical infarct.  Non-steroidal anti-inflammatory agents are not given 
because they interfere with the development of the infarct.  Opiate analgesics may be given provided that 
they do not affect the development of the infarct.  Typical signs of a stroke should develop on recovery from 
general anaesthesia: diabetes or hypertension may be associated with a slightly larger infarct.  Some animals 
receive no treatment (controls), whereas others receive treatments aimed at reducing the effects of 
excitotoxicity, inflammation or apoptosis.  Non-regulated behavioural tests are done to assess the effect on 
behaviour of the cortical infarct.  The procedure may have a duration of one month. 
 
Diabetes.  50-60 mg/kg i-p STZ given to adult rats fasted for 18-24 hours gives a stable diabetes at 3 weeks 
which continues over many months, and does not require insulin. Typical adverse effects, particularly in 
longer experiments, include polydipsia, polyuria (with danger of dehydration), and weight loss.  Animals 
will be regularly inspected and weighed, and have good access to water. Any animal with severe polydipsia, 
or losing more than 20% of its bodyweight, will be killed humanely. 
 
Hypertension.  The strains used are not stroke-prone.  The degree of hypertension in either the spontaneously 
hypertensive rat or mouse is modest. 
 
The behavioural tests are not expected to cause any pain, suffering, distress or lasting harm.  Where animals 
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may fall (eg beam walking, rotarod), the drop will be small and the surface will be padded, to avoid injury. 
 
MCAo.  The damage depends on the duration of occlusion.  The filament occlusion is likely to cause striatal 
damage before cortical damage, and the intention is to cause small cortical infarcts (eg infarct size less than 
25 mm2, 6-17% of the ipsilateral cortex surface area).  These infarcts may result in moderate degrees of: 
paralysis of the contralateral face and limbs; sensory loss in the contralateral face and limbs; contralateral 
neglect syndrome; hemispatial neglect; hemiparesis and hemiplegia.  Affected animals may require hand-
feeding immediately after the MCAo, and may require access to wet mashes subsequently.  In some cases, 
the brain damage may cause mortality: though this is unavoidable, we aim to avoid any mortality by 
humanely killing any experimental animal which appears unlikely to recover.  Any animal which shows 
persistent barrel rolling, loss of righting reflex, paralysis, hemiplegia, or ataxia will be killed humanely.  Any 
animal which is unresponsive to stimulation will be killed humanely.   
 
The catheters are medical devices which have no intrinsic biological activity.  There is a small risk of local 
thrombosis and bruising.  If the thrombosis or bruising is extensive, then the animal will be killed humanely.  
The catheters are removed before the animal recovers from general anaesthesia. 
 
The substances administered are intended to reduce the size of the cerebral infarct, and may be anti-
excitotoxic, anti-inflammatory or anti-apoptotic.  Some of the anti-excitotoxic agents may have short-lasting 
psychotomimetic or cardiovascular side effects: if these are gross or persistent, the animal will be killed 
humanely. 
 
In the terminal phase of the procedure, the animal will be insentient throughout. 
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 PROTOCOL NUMBER. Section 19b    :   4 

 
 
Title: Permanent MCAo 
Species of animals (state if genetically 
altered): 

mouse, rat WT or GAA 

Severity limit: Substantial 
 
 
If the animals have been used, bred or surgically prepared under the authority of this or any other 
project licence, briefly describe what has been done to them and indicate whether the use now 
proposed represents 'continued-use' or 're-use' - refer to the Home Office Guidance on the Operation 
of the Animals (Scientific Procedures) Act 1986 and Home Office guidance on Use, Continued Use 
and Re-use of Animals. 
Continued use from protocol 6 of this licence 

 
 
List each of the steps in this protocol.  Note: It is accepted that the order of steps may be varied 
according to scientific need. Indicate which steps are optional and for each give the anaesthetic code.  
If appropriate indicate the method of killing, Schedule 1 or non-Schedule 1. Give brief details of non-
Schedule 1 methods e.g. perfusion fixation (AC).  
Purpose: to determine whether treatment combinations are more effective than single treatments after 
permanent MCAo 
 
Description of procedure 
 
1.  Assessment of behaviour (motor, cognitive, motivational) in non-regulated behavioural tests (AA). 
 
2.  Under general anaesthesia with recovery (AB): 

 insertion of temporary catheters into superficial blood vessels 
 administration of substances via a catheter or by injection (subcutaneous, intraperitoneal, intravenous, 

intramuscular routes) 
 withdrawal of blood via a catheter 
 implantation of telemetry devices into abdomen (for blood pressure and temperature records) 
 permanent occlusion of the middle cerebral artery using an occlusive intraluminal blunt tipped 

filament inserted via the external carotid artery into the middle cerebral artery  
 
3.  Assessment of behaviour (motor, cognitive, motivational) in non-regulated behavioural tests, usually over 

a period of a few days but for up to one month (AA). 
 
4.  Administration of substances by injection (subcutaneous, intraperitoneal, intravenous, intramuscular 

routes) (AA). 
 
5.  Under terminal general anaesthesia (AC): 

 insertion of catheters into blood vessels 
 insertion of cannula into trachea 
 administration of substances 
 insertion of electrodes into the brain 
 removal of tissues (eg blood, cerebrospinal fluid) or organs (eg brain) 
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perfusion-fixation 
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Fate of animals not killed at the end of the protocol 
 
Indicate the proposed fate of animals which are not killed at the end of the protocol.  
 
  Continued use in another protocol under this or another project licence - give details 

below and ensure that you give an appropriate cross reference in the protocol sheet under 
which the continued use will occur. 

   
  Kept alive at the designated establishment.  Note that any subsequent re-use must be 

authorised in the relevant project licence. 
   
  Discharge from the controls of the Act at a PODE site – e.g. setting free in the wild. 

 
   
  Other – give details below 

 
   
 

 
 
Adverse effects 
 
List the likely adverse effects of each of the regulated procedures described above.  Indicate how you 
will manage these effects to minimise severity.  There is no need to list uncommon or unlikely adverse 
effects or effects from procedures that cause no more than transient discomfort and no lasting harm, 
for example intravenous injection.  For each adverse effect indicate: 
    - the likely incidence 
    - how the adverse effect will be recognised 
    - the measures you will take to prevent or control occurrence and severity 
    - practicable and realistic humane end-points. 
The typical animal will have minor surgery on its neck, done as part of the procedure to create a small 
cortical infarct.  Non-steroidal anti-inflammatory agents are not given because they interfere with the 
development of the infarct.  Opiate analgesics may be given provided that they do not affect the development 
of the infarct.  Typical signs of a stroke should develop on recovery from general anaesthesia.  Some animals 
receive no treatment (controls), whereas others receive treatments aimed at reducing the effects of 
excitotoxicity, inflammation or apoptosis.  Non-regulated behavioural tests are done to assess the effect on 
behaviour of the cortical infarct.  The procedure may have a duration of one month. 
 
The behavioural tests are not expected to cause any pain, suffering, distress or lasting harm.  Where animals 
may fall (eg beam walking, rotarod), the drop will be small and the surface will be padded, to avoid injury. 
 
MCAo.  The damage depends on the duration of occlusion.  The filament occlusion is likely to cause striatal 
damage before cortical damage, and the intention is to cause small cortical infarcts (eg infarct size less than 
25 mm2, 6-17% of the ipsilateral cortex surface area).  These infarcts may result in moderate degrees of: 
paralysis of the contralateral face and limbs; sensory loss in the contralateral face and limbs; contralateral 
neglect syndrome; hemispatial neglect; hemiparesis and hemiplegia.  Affected animals may require hand-
feeding immediately after the MCAo, and may require access to wet mashes subsequently.  In some cases, 
the brain damage may cause mortality: though this is unavoidable, we aim to avoid any mortality by 
humanely killing any experimental animal which appears unlikely to recover.  Any animal which shows 
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persistent barrel rolling, loss of righting reflex, paralysis, hemiplegia, or ataxia will be killed humanely.  Any 
animal which is unresponsive to stimulation will be killed humanely.   
 
The catheters are medical devices which have no intrinsic biological activity.  There is a small risk of local 
thrombosis and bruising.  If the thrombosis or bruising is extensive, then the animal will be killed humanely.  
The catheters are removed before the animal recovers from general anaesthesia. 
 
The substances administered are intended to reduce the size of the cerebral infarct, and may be anti-
excitotoxic, anti-inflammatory or anti-apoptotic.  Some of the anti-excitotoxic agents may have short-lasting 
psychotomimetic or cardiovascular side effects: if these are gross or persistent, the animal will be killed 
humanely. 
 
In the terminal phase of the procedure, the animal will be insentient throughout. 
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 PROTOCOL NUMBER. Section 19b    :   5 

 
 
Title: Permanent MCAo ± diabetes, hypertension 
Species of animals (state if genetically 
altered): 

mouse, rat WT or GAA 

Severity limit: Substantial 
 
 
If the animals have been used, bred or surgically prepared under the authority of this or any other 
project licence, briefly describe what has been done to them and indicate whether the use now 
proposed represents 'continued-use' or 're-use' - refer to the Home Office Guidance on the Operation 
of the Animals (Scientific Procedures) Act 1986 and Home Office guidance on Use, Continued Use 
and Re-use of Animals. 
Continued use from protocol 6 of this licence 

 
 
List each of the steps in this protocol.  Note: It is accepted that the order of steps may be varied 
according to scientific need. Indicate which steps are optional and for each give the anaesthetic code.  
If appropriate indicate the method of killing, Schedule 1 or non-Schedule 1. Give brief details of non-
Schedule 1 methods e.g. perfusion fixation (AC).  
Purpose: to determine whether treatment combinations are more effective than single treatments after 
permanent MCAo with secondary disease 
 
This protocol uses normal or spontaneously hypertensive (SH) mice or rats (from protocol 6) 
 
1.  Induction of diabetes (AA): 

 rats:  50-60 mg/kg i-p STZ is given to adult rats fasted for 18-24 hours   
 mice: STZ is given i/p at either 40 mg/kg/d for 5 days, or 200 mg/kg once only 

 
2.  Assessment of behaviour (motor, cognitive, motivational) in non-regulated behavioural tests (AA). 
 
3.  Under general anaesthesia with recovery (AB): 

 insertion of temporary catheters into superficial blood vessels 
 administration of substances via a catheter or by injection (subcutaneous, intraperitoneal, intravenous, 

intramuscular routes) 
 withdrawal of blood via a catheter 
 implantation of telemetry devices into abdomen (for blood pressure and temperature records) 
 permanent occlusion of the middle cerebral artery using an occlusive intraluminal blunt tipped 

filament inserted via the external carotid artery into the middle cerebral artery  
 
4.  Assessment of behaviour (motor, cognitive, motivational) in non-regulated behavioural tests, usually over 

a period of a few days but for up to one month (AA). 
 
5.  Administration of substances by injection (subcutaneous, intraperitoneal, intravenous, intramuscular 

routes) (AA). 
 
6.  Under terminal general anaesthesia (AC): 

 insertion of catheters into blood vessels 



Version Date   PPL No.     / 
  Applicant to complete version date  

Version 1.3 
33 

 

 insertion of cannula into trachea 
 administration of substances 
 insertion of electrodes into the brain 
 removal of tissues (eg blood, cerebrospinal fluid) or organs (eg brain) 

perfusion-fixation 
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Fate of animals not killed at the end of the protocol 
 
Indicate the proposed fate of animals which are not killed at the end of the protocol.  
 
  Continued use in another protocol under this or another project licence - give details 

below and ensure that you give an appropriate cross reference in the protocol sheet under 
which the continued use will occur. 

   
  Kept alive at the designated establishment.  Note that any subsequent re-use must be 

authorised in the relevant project licence. 
   
  Discharge from the controls of the Act at a PODE site – e.g. setting free in the wild. 

 
   
  Other – give details below 

 
   
 

 
 
Adverse effects 
 
List the likely adverse effects of each of the regulated procedures described above.  Indicate how you 
will manage these effects to minimise severity.  There is no need to list uncommon or unlikely adverse 
effects or effects from procedures that cause no more than transient discomfort and no lasting harm, 
for example intravenous injection.  For each adverse effect indicate: 
    - the likely incidence 
    - how the adverse effect will be recognised 
    - the measures you will take to prevent or control occurrence and severity 
    - practicable and realistic humane end-points. 
The typical animal will have diabetes or hypertension, and will have minor surgery on its neck, done as part 
of the procedure to create a small cortical infarct.  Non-steroidal anti-inflammatory agents are not given 
because they interfere with the development of the infarct.  Opiate analgesics may be given provided that 
they do not affect the development of the infarct.  Typical signs of a stroke should develop on recovery from 
general anaesthesia: diabetes or hypertension may be associated with a slightly larger infarct.  Some animals 
receive no treatment (controls), whereas others receive treatments aimed at reducing the effects of 
excitotoxicity, inflammation or apoptosis.  Non-regulated behavioural tests are done to assess the effect on 
behaviour of the cortical infarct.  The procedure may have a duration of one month. 
 
Diabetes.  50-60 mg/kg i-p STZ given to adult rats fasted for 18-24 hours gives a stable diabetes at 3 weeks 
which continues over many months, and does not require insulin.  Similarly, for the mice.  Typical adverse 
effects, particularly in longer experiments, include polydipsia, polyuria (with danger of dehydration), and 
weight loss.  Animals will be regularly inspected and weighed, and have good access to water. Any animal 
with severe polydipsia, or losing more than 20% of its bodyweight, will be killed humanely. 
 
Hypertension.  The strains used are not stroke-prone.  The degree of hypertension in either the spontaneously 
hypertensive rat or mouse is modest.   
 
The behavioural tests are not expected to cause any pain, suffering, distress or lasting harm.  Where animals 
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may fall (eg beam walking, rotarod), the drop will be small and the surface will be padded, to avoid injury. 
 
MCAo.  The damage depends on the duration of occlusion.  The filament occlusion is likely to cause striatal 
damage before cortical damage, and the intention is to cause small cortical infarcts (eg infarct size less than 
25 mm2, 6-17% of the ipsilateral cortex surface area).  These infarcts may result in moderate degrees of: 
paralysis of the contralateral face and limbs; sensory loss in the contralateral face and limbs; contralateral 
neglect syndrome; hemispatial neglect; hemiparesis and hemiplegia.  Affected animals may require hand-
feeding immediately after the MCAo, and may require access to wet mashes subsequently.  In some cases, 
the brain damage may cause mortality: though this is unavoidable, we aim to avoid any mortality by 
humanely killing any experimental animal which appears unlikely to recover.  Any animal which shows 
persistent barrel rolling, loss of righting reflex, paralysis, hemiplegia, or ataxia will be killed humanely.  Any 
animal which is unresponsive to stimulation will be killed humanely.   
 
The catheters are medical devices which have no intrinsic biological activity.  There is a small risk of local 
thrombosis and bruising.  If the thrombosis or bruising is extensive, then the animal will be killed humanely.  
The catheters are removed before the animal recovers from general anaesthesia. 
 
The substances administered are intended to reduce the size of the cerebral infarct, and may be anti-
excitotoxic, anti-inflammatory or anti-apoptotic.  Some of the anti-excitotoxic agents may have short-lasting 
psychotomimetic or cardiovascular side effects: if these are gross or persistent, the animal will be killed 
humanely. 
 
In the terminal phase of the procedure, the animal will be insentient throughout. 
 
 
 



Version Date   PPL No.     / 
  Applicant to complete version date  

Version 1.3 
36 

 

 
 PROTOCOL NUMBER. Section 19b    :   6 

 
 
Title: Breeding and maintenance of genetically altered 

animals 
Species of animals (state if genetically 
altered): 

mouse rat GAA 

Severity limit: Mild 
 
 
If the animals have been used, bred or surgically prepared under the authority of this or any other 
project licence, briefly describe what has been done to them and indicate whether the use now 
proposed represents 'continued-use' or 're-use' - refer to the Home Office Guidance on the Operation 
of the Animals (Scientific Procedures) Act 1986 and Home Office guidance on Use, Continued Use 
and Re-use of Animals. 
Continued use: genetically altered animals for use in this project may be obtained from projects with 
authority to breed genetically altered animals of that type; 

 
 
List each of the steps in this protocol.  Note: It is accepted that the order of steps may be varied 
according to scientific need. Indicate which steps are optional and for each give the anaesthetic code.  
If appropriate indicate the method of killing, Schedule 1 or non-Schedule 1. Give brief details of non-
Schedule 1 methods e.g. perfusion fixation (AC).  
Purpose: to breed lines of spontaneously hypertensive animals  
 
(Home Office Note: the term “genetically altered” includes harmful mutant animals and transgenic animals). 
 
1.  Animals will be grouped or paired, mated and subject to such other non-painful procedures as may be 

required for conventional breeding of animals with specific genetic defects.  This breeding will include 
cross-breeding with other genetically modified lines and conventional lines. (AA) 

 
2.  Animals will be marked by appropriate husbandry methods which cause no more than momentary 

discomfort. Specifically this includes ear nicking or implantation of microchips. (AA) 
 
3.  If tissue is required for DNA genotyping, the mildest appropriate method of sampling will be used for 

obtaining tissue from the offspring: 
  a) sampling of saliva (AA) 
  b) ear notching (AA) 
  c) removal of < 0.5cm of tail tip, under general or local anaesthesia (AB) 
  d) tail bleeding, with or without general anaesthesia (AA/AB). 
(Rarely, due to a technical problem in analysis, a second sample may be taken).  

 
4. Blood pressure may be assessed using tail cuff monitoring. (AA) 
 
5. (OPTIONAL) The animal may be killed using a Schedule 1 method 
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Fate of animals not killed at the end of the protocol 
 
Indicate the proposed fate of animals which are not killed at the end of the protocol.  
 
 X Continued use in another protocol under this or another project licence - give details 

below and ensure that you give an appropriate cross reference in the protocol sheet under 
which the continued use will occur. 

   
  Kept alive at the designated establishment.  Note that any subsequent re-use must be 

authorised in the relevant project licence. 
   
  Discharge from the controls of the Act at a PODE site – e.g. setting free in the wild. 

 
   
  Other – give details below 

 
   
 

 
 
Adverse effects 
 
List the likely adverse effects of each of the regulated procedures described above.  Indicate how you 
will manage these effects to minimise severity.  There is no need to list uncommon or unlikely adverse 
effects or effects from procedures that cause no more than transient discomfort and no lasting harm, 
for example intravenous injection.  For each adverse effect indicate: 
    - the likely incidence 
    - how the adverse effect will be recognised 
    - the measures you will take to prevent or control occurrence and severity 
    - practicable and realistic humane end-points. 

The strains used are not stroke-prone.  The degree of hypertension in either the spontaneously hypertensive 
rat or mouse is modest. 
 
Saliva sampling should cause no ill-effects, and ear notching should involve only slight and transient pain, 
and no healing problems.  Pain from tail tipping will be controlled by local or general anaesthetic, and any 
bleeding after tail-tipping or blood sampling by local pressure. Blood sampling will not exceed 15% Total 
Blood Volume (TBV) in any 28 day period.  
 
The tail cuff is a plethysmograph which causes no adverse effects. 
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F. DECLARATIONS 
 
1. Declaration by the applicant 
 
I hereby apply for a project licence in respect of the studies described in this application form.  To the 
best of my knowledge and belief all the information I have provided in this application form is correct 
and complete. 
 
Signature of applicant: 
  
Date: 
 
 
2. Declaration by the certificate holder at the primary availability 
 
I confirm that this application has completed my establishment's ethical review process. 
 
If licensed, I accept responsibility for ensuring that suitable facilities will be available in accordance with 
the 'Code of Practice for the Housing and Care of Animals Used in Scientific Procedures'. I am aware 
of, and will carry out, my responsibilities as set out in the published 'Guidance on the Operation of the 
Animals (Scientific Procedures) Act 1986 (HC321)'. 

 
Name of PCD holder: 
  
Signature of PCD holder: 
 
Date: 
 
 
3. Declaration by the certificate holder at the additional availability 
 
I confirm that the relevant parts of this application have completed my establishment's ethical review 
process. 
  
If licensed, I accept responsibility for ensuring that suitable facilities will be available in accordance with 
the 'Code of Practice for the Housing and Care of Animals Used in Scientific Procedures'. I am aware 
of, and will carry out, my responsibilities as set out in the published 'Guidance on the Operation of the 
Animals (Scientific Procedures) Act 1986 (HC321)'. 
 
Name of PCD holder: 
  
Signature of PCD holder: 
 
Date: 
 
 
Make further copies of box 3 if you have more than one additional availability. Each additional availability must 
have a declaration signed by the relevant Certificate Holder. 
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G: PROJECT ABSTRACT 
 
NOTE: This abstract will not form any part of the licensed programme of work.  However, the 
Secretary of State considers the project abstract an essential step towards greater openness 
and expects them to be provided in every case.  Use lay terms and avoid confidential material 
or anything that would identify you or your place of work.  This abstract will be placed on the 
Home Office website at  http://scienceandresearch.homeoffice.gov.uk/animal-research/. Examples 
of other abstracts can be viewed on this site. 
 
NAME OF APPLICANT    
Prof Gray 
DESIGNATED ESTABLISHMENT 
University of X 
PROJECT TITLE (Section 1) (<50 characters including spaces)   
Combination therapies in stroke 
 
In no more than 500 words: 
 Summarise your project (1-2 sentences)  
 Explain why you are doing this project.  Describe the scientific unknown(s) or clinical or service 

need you are addressing.  Give a brief scientific background or other explanation of why the work 
is needed. 

 Outline the general project plan. 
 State why you have to use animals and cannot use non-animal alternatives.  Where appropriate, say 

how you will use non-animal studies in parallel with the project. 
 Explain how you will ensure that you use the minimum number of animals. Indicate approximately 

how many animals of each species you propose to use. 
 Explain why the protocols and the way they are carried out should involve the least suffering. 
 Explain why you chose the particular species of animal. 
 Give a brief description of the procedures to be applied to the animals used in this project and 

describe the expected adverse effects. 
 Outline in a few sentences how science will advance, or people or animals will benefit from this 

project. 
Stroke is an important cause of brain damage.  The prime goal of the project is to determine whether a 
combination of treatment strategies is more effective than any single treatment strategy for ischaemic 
stroke. 
 
Ischaemic stroke results most commonly from a reduction in part of the brain’s blood supply caused by the 
blockage of a cerebral artery.  About 500 drugs have been reported to be effective in the treatment of stroke 
in animal models, but in human stroke patients only three interventions have convincingly improved the 
outcome.  The reasons for this difference are complex.  However, given that tissue damage following stroke 
results from the interaction of several complex processes, it is plausible that a combination of treatment 
strategies aimed at these processes will be more effective than any single treatment strategy.   
 
A blood vessel supplying the brain (the middle cerebral artery, MCA) will be temporarily or permanently 
blocked, to cause a stroke. This is done under general anaesthesia, so the animal does not suffer during the 
procedure.  Once the anaesthetic has worn off, the effect of the treatments on the extent of brain damage, 
and on brain function, will be determined over an extended period (up to 28 days).  The numbers of animals 
will be minimised by careful experimental design and appropriate statistical analysis. 
 
Assessing the responses to treatments for the different damage pathways in vivo is complex. We therefore 
do in vitro experiments and computational studies before proceeding to in vivo work, which will also 
reduce the numbers of animals required to achieve our objectives.  Mice and rats are the animals of lowest 

http://scienceandresearch.homeoffice.gov.uk/animal-research/
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neurophysiological sensitivity required to achieve the in-vivo scientific aims. As much as possible is done 
under general anaesthesia without recovery to prevent any suffering.  The induced stroke may result in 
moderate neurological deficits, such as weakness and loss of sensation to the face and limbs, but any animal 
which shows persistent, marked neurological problems will be killed humanely and immediately.  
 
Typical stroke patient are elderly with numerous risk factors and complicating diseases (eg hypertension, 
diabetes, heart disease).  Therefore, in a small proportion of animals, hypertension or diabetes will be 
induced prior to stroke induction, to model the human condition more closely.  Specific humane endpoints 
will be used to ensure that the adverse effects (eg neurological abnormalities following stroke) do not go 
beyond the minimum required to achieve the scientific objectives. 
 
The information obtained should have a high value, particularly to other pre-clinical scientists working in 
this area.  The limitations of modelling stroke in rodents do not allow a direct translation of the laboratory 
findings to the clinic.  So, although the programme of work will not directly deliver new treatments to the 
clinic, new knowledge regarding the pathophysiology of ischaemic brain injury may, in the longer term, 
contribute towards the development of effective treatments to reduce the mortality and morbidity of stroke. 
 
[475 words] 

 


	PROJECT TITLE Section 1 (<50 characters including spaces)
	C.  SCIENTIFIC BACKGROUND  Section 17

	E. PROTOCOLS  Section 19
	ASPA 5(5)b states that: The Secretary of State shall not grant a project licence unless he is satisfied that the regulated procedures to be used are those which use the minimum number of animals, involve animals with the lowest degree of neurophysiological sensitivity, cause the least pain, suffering, distress or lasting harm, and are most likely to produce satisfactory results. 
	 PROTOCOL NUMBER. Section 19b    :   1
	 PROTOCOL NUMBER. Section 19b    :   2
	 PROTOCOL NUMBER. Section 19b    :   3
	 PROTOCOL NUMBER. Section 19b    :   4
	 PROTOCOL NUMBER. Section 19b    :   5
	 PROTOCOL NUMBER. Section 19b    :   6
	G: PROJECT ABSTRACT

