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 APPLICATION FOR A PROJECT LICENCE 

 

UNDER THE ANIMALS (SCIENTIFIC PROCEDURES) ACT 1986 
 
PROJECT TITLE Section 1 (<50 characters including spaces) 
Ion channels in peripheral neuropathic pain 

 
 
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) Dr 
b. Surname John 
c. Forename(s) Green 
d. Qualifications  BSc PhD 
e. Position or appointment Lecturer in Physiology, University of X 
 
If you have previously been known by another name, give that name: 
 
a. Surname  
b. Forenames  
  
 
 
CONTACT DETAILS 

Dept Physiology 
University of X 
University Walk 

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 WX1 2YZ 
 
b. Telephone number and extension xxxxx xxxxxx 
c. Mobile phone number (optional) xxxxx xxxxxx 
d. Fax number  xxxxx xxxxxx 
e. E-mail address John.Smith@X.ac.uk 
 
 
DATE OF BIRTH    (dd, mm, yyyy ): 01/04/1970 
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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. 
Modular Training 
 
Modules 1-4 passed (2000); Module 5 passed (2003)  
 
Qualifications 
 
BSc (Physiology), University of Y (1991); PhD (Physiology), University of Z (1994) 
 
Experience 
 
PIL holder since 1991 
PPL holder since 2003 
 
Competent in experimental design and data analysis. 
 
51 full scientific papers on neurophysiology published since 1991: 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. 
 

 
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 18 years relevant experience.  The research team consists of myself 
as principal investigator, two post-doctoral scientists, one PhD student and one laboratory technician.  
Laboratory space is made available by the University of X.  I possess the required electrophysiological 
equipment, and have access to shared facilities for immunocytochemistry and the production and 
maintenance of genetically altered animals.  I currently hold grants from Research Council Y and 
Research Council Z. 

 
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 ZZ/ZZZZ expires DD/MM/YYYY 
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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 ZZ/ZZZZ 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 Dr Jack Black 
b. Position held Lecturer 
c. Telephone number and extension xxxxx xxxxxx 
d. E-mail address Jack.Black@X.ac.uk 
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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. 
This project on peripheral neuropathic pain aims to define the types of nociceptive spinal neurones that 
become spontaneously active, their electrophysiological properties, and their molecular and ion channel 
characteristics. 
 
Pain terminology 
 
The International Association for the Study of Pain definitions are: 
 allodynia - pain due to a stimulus which does not normally provoke pain 
 dysaesthesia - an unpleasant abnormal sensation, whether spontaneous or evoked 
 hyperalgesia - an increased response to a stimulus which is normally painful 
 neuropathic pain - pain initiated or caused by a primary lesion or dysfunction in the nervous system 
 pain - an unpleasant sensory and emotional experience associated with actual or potential tissue damage, 

or described in terms of such damage 
 peripheral neuropathic pain - pain initiated or caused by a primary lesion or dysfunction in the peripheral 

nervous system 
 nociceptor - a receptor preferentially sensitive to a noxious stimulus or to a stmulus which would 

become noxious if prolonged 
 noxious stimulus - a noxious stimulus is one which is damaging to normal tissues 
 paraesthesia - an abnormal sensation, whether spontaneous or evoked 
 
Neuropathic pain 
 
Neuropathic pain refers to a heterogenous set of pain conditions that may occur at many sites within the 
sensory neuraxis, from peripheral sensory fibres to cortical brain areas.  The most common locations are the 
peripheral and dorsal root nerves, which are the focus of this project.  The clinical symptoms of neuropathic 
pain in humans include spontaneous pain, which may be constant or intermittent, shooting, burning, 
stabbing or electric shock-like, and sensations such as pins and needles.  Stimulus-evoked pain is a common 
component of peripheral nerve injury and has two key features, allodynia and hyperalgesia.  In contrast to 
inflammatory pain, current treatments for neuropathic pain are either relatively ineffective or have 
excessive side effects.  
 
Spinal nerve injury and peripheral neuropathic pain 
 
Briefly, an injury to a spinal nerve may lead to a series of changes in the peripheral nerve and spinal cord: 
 the distal part of the injured nerve degenerates, exposing the surviving nerve fibres from uninjured 

portions of the nerve to a cocktail of cytokines and growth factors 
 some primary afferent nociceptors become sensitised  
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 the expression of molecules in the dorsal root ganglion of the injured nerve changes 
 spontaneous neuronal activity develops in both injured and uninjured (intact) nerve fibres, and in the 

associated dorsal root ganglia and dorsal horn of the spinal cord 
 as a result of these peripheral changes, the postsynaptic dorsal horn cells become sensitised, leading to 

an enhanced response to noxious and innocuous stimuli 
 activated microglial cells contribute to the development of this dorsal horn sensitisation 
 changes in the descending modulation of dorsal horn neurons also may contribute to the enhanced 

responsiveness of dorsal horn neurons. 
 
The spontaneous activity in nociceptor C-fibres may be responsible for persistent burning pain, and the 
sensitisation of dorsal horn neurones.  Similarly, the spontaneous activity in large myelinated A fibres 
(which normally signal innocuous sensations) may be related to stimulus-independent paraesthesias and, 
after central sensitisation, to dysaesthesias and pain.  Hyperalgesia may be the result of abnormal 
processing of nociceptor input.  Allodynia may result from an action of low threshold myelinated Aβ fibres 
on an altered central nervous system, or by a reduction in the threshold of nociceptor terminals in the 
periphery.  
 
The underlying mechanisms of central sensitisation in neuropathic pain may include: 
 pre-synaptic changes eg enhanced release of neurotransmitter following upregulation of the α-2-δ 

subunit of a voltage gated Ca2+ channel 
 post-synaptic changes eg increased receptor trafficking and enhanced calcium entry 
 interneurone changes eg selective apoptosis of inhibitory GABAergic interneurones, or downregulation 

of the potassium-chloride transporter KCC2 
 changes in descending modulation eg from the rostroventralmedial medulla 
 immune/microglial mechanisms eg activated microglial cells release cytokines such as IL-1, TNF-α etc 

that sensitise dorsal horn neurones 
 
Sensory neurones: ion channels implicated in nociception 
 
Ion channels are the key to neuronal activity.  The sodium channel Nav 1.8 and 1.9 α subunits are expressed 
exclusively in small, unmyelinated fibres, whereas the Nav 1.7 α subunit is expressed in sensory and 
sympathetic neurones.  Animal studies show that Nav1.7 Nav1.8 and Nav1.9 all play important roles in 
inflammatory pain.  But though there is evidence implicating sodium channels in neuropathic pain, it is not 
clear which channel isoforms contribute to neuropathic pain. 
 
Sensory neurones have several kinds of Ca2+ channel (eg L-, N-, P/Q-, R- and T-types).  The α2δ1 subunit 
(Cavα2δ1) is dramatically upregulated in dorsal root ganglion cells and spinal dorsal horn neurones 
following nerve injury, and the upregulation correlates with the genesis and maintenance of neuropathic 
pain behaviours, and with the hyperexcitability of dorsal horn neurones to peripheral stimulation.  However, 
little is known of the role of Cav1 (L-type), Cav2 (P/Q-, N-, and R-type), and Cav3 (T-type) channels in 
neuropathic pain. 
 
Potassium currents which may play a role include the A-type current (carried by the Kv1.4 or Kv4.2 
channels), the M-type current (carried by the Kv7 channel), and the non-selective hyperpolarisation-
activated Ih current (carried by the hyperpolarisation-activated, cyclic nucleotide-modulated (HCN) 
channel).  The Ih current in dorsal root ganglion cells is believed to be involved in the generation of 
rhythmic action potential discharges.  HCN (“pacemaker”) channels, which are permeable to Na+ and K+ 
ions, are present in dorsal root ganglion neurones.  Nerve damage causes an increase in HCN open channel 
probability, and in the proportion of primary sensory neurones showing a pacemaker current (which may 
enhance neurotransmitter release in the spinal cord).  The HCN channel may also be associated with 
spontaneous neuronal discharges after peripheral nerve injury, and A-fibre mediated mechanical allodynia. 
 
Ligand gated ion channels eg the ATP gated P2X receptors, and the serotonin ionotropic receptor (5HT3R), 
have also been implicated in neuropathic pain.  For example, P2X3 receptors, expressed in umyelinated 
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sensory neurones, gate cation channels and mediate ATP nociceptive signalling.  Their expression increases 
after nerve injury.  Blockage (using antisense oligonucleotides against P2X3 mRNA) reduces the 
development of behavioural hyperesensitivity, and established pain behaviours. 
 
Other channels, such as transient receptor potential (TRP) channels, acid sensing ion channels (ASIC), may 
also have a role in neuropathic pain. 
 
Membrane potential oscillations 
 
When first penetrated, most dorsal root ganglion cells (DRGs) have a stable resting potential.  But a 
minority (about 10%) of A0- and C- neurones have a periodic, sinusoidal oscillation of their membrane 
potential (mean frequency 96±18 Hz, 1.4±0.6 mV).  Only those neurones that showed oscillations gave rise 
to repetitive action potentials, whether at rest or on depolarisation.  Now, the incidence of dorsal root 
ganglion cells with membrane potential oscillations is higher in animals with a sciatic nerve injury, so we 
will study these cells. 
 
Genetically altered animals 
 
Some agents which specifically block ion channel subtypes have become available.  Mice with genetic 
alterations of specific channel subtypes may be of value in deducing the function of the ion channel 
subtype.  However, mice with a specific global deletion of Nav1.7 die shortly after birth.  So, conditional 
knock-out mice may be required.  Where suitable lines already exist, animals will be obtained from the 
relevant supplier.  Otherwise, we may have to make other lines ourselves (including knockouts and 
conditional knockouts). 
 
[1189 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? 
The primary potential benefit relates to new knowledge about the changes in ion channels that occur in 
neuropathic pain.  The aim is to publish the findings in academic journals.  The information is likely to be 
of interest to physiologists and biophysicists with an interest in the mechanics of pain processing in the 
normal state and in neuropathic pain.  The secondary potential benefit relates the application of the 
results, which may at some later stage be of value in the identification of molecular targets at which new 
phamaceutical products could be aimed.  Since the channels we are studying are located mostly at 
peripheral levels drugs acting on these channels that do not penetrate the CNS may be effective, 
minimizing the side-effects associated with present non-selective sodium channel drugs such as 
carabamazepine and lidocaine.  A further secondary benefit relates to the production of genetically 
altered animals with altered or absent ion channels, not only for our own use but also for the use of pre-
clinical scientists elsewhere. 
 
[165 words] 
 
 

 
  
TOTAL NUMBER OF WORDS (PART C):  1406  
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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.  

 
 
 



Version Date   PPL No.     / 
  Applicant to complete version date  
 

 

Version 1.3 
10 

 

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.  
(1) to determine: 
 the types of nociceptive neurones that become spontaneously active in neuropathic pain 
 the electrophysiological characteristics of those neurones 
 the molecular and ion channel characteristics of those neurones 

 
(2) to generate and maintain animals with genetic alterations (eg conditional knockouts) in the expression 
of specific ion channels. 
 
[52 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? 
The programme of work aims to determine: 
 which ion channels are expressed in DRG neurones in the normal and the neuropathic state 
 whether specific ion channel changes account for changes in neuronal excitability and nociceptive 

behaviour 
 
This requires, amongst other things, very careful concentration/densitometry measurements, mapping of 
ion-channel function to electrophysiological properties, combined intracellular labelling and 
immunochemistry, and behavioural assessments.   
 
Protocols 1-5 concerns the generation of genetically altered animals, in particular mice with altered ion 
channels.  Protocol 6 involves behavioural measures then investigation (under terminal general anaesthesia) 
of the properties of DRG ion channels in models of neuropathic pain in rats and mice (normal or genetically 
altered).  Protocol 7 concerns the electrophysiology of DRG ion channels in normal or genetically altered 
animals. 
 
We intend to do some mathematical modelling of ion channels, and the electrophysiological properties of 
neurones, using a computer.  For example, we intend to develop a theoretical Markovian model of the 
neuronal Na+ channel NaV1.8, to explore the gating mechanisms underlying abnormal neuronal excitability. 
 
We also use freshly dissociated neurones from animals humanely killed by Schedule 1 methods, and patch 
clamp methods, to investigate ion channels properties in-vitro.  Data will be analysed using standard 
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biophysical techniques. 
 
In protocol 6, we will assess: 
 spontaneous pain (posture, gait, nocifensive signs eg paw licking, guarding of limb) 
 allodynia (tactile eg von Frey filament, cold) 
 hyperalgesia (thermal eg radiant heat test, mechanical eg Randall-Selitto paw pressure test, von Frey 

filament) 
 
Note that we use surrogate measures of spontaneous pain, such as guarding.  We recognise that the 
interpretation of such surrogate measures may be criticised, as for example guarding may be a means to 
avoid hyperalgesia.  In the terminal phase of the protocol, and in protocol 7, the neuronal properties of rat 
L4 and L5 and mouse L3 and L4 dorsal root ganglion neurones will be assessed, using intracellular 
recording techniques.  Neuronal characteristics will be assessed using voltage or current clamp techniques 
in-vivo, and ex-vivo using patch clamp techniques.  We will compare behavioural measures and properties 
of DRG neurones from wild-type mice to those in animals with a ion channel deletion, and compare in the 
rat and mouse how nerve injury changes the electrophysiology of neurones.  Ion channels and receptors 
will be assessed using immunocytochemical methods.  By studying neurones from two ganglia we will be 
able to compare ion channels in the denervated and intact cells. 
 
Note that we use surrogate measures of spontaneous pain, such as guarding.  We recognise that the 
interpretation of such surrogate measures may be criticised, as for example guarding may be a means to 
avoid hyperalgesia.  In the terminal phase of the protocol, and in protocol 7, the neuronal properties of rat 
L4 and L5 and mouse L3 and L4 dorsal root ganglion neurones will be assessed, using intracellular 
recording techniques.  Neuronal characteristics will be assessed using voltage or current clamp techniques 
in-vivo, and ex-vivo using patch clamp techniques.  We will compare behavioural measures and properties 
of DRG neurones from wild-type mice to those in animals with a ion channel deletion, and compare in the 
rat and mouse how nerve injury changes the electrophysiology of neurones.  Ion channels and receptors 
will be assessed using immunocytochemical methods.  By studying neurones from two ganglia we will be 
able to compare ion channels in the denervated and intact cells. 

 
[398 words] 
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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 determination of the neuronal changes associated with neuropathic pain requires the presence of 
neurones and a state of neuropathic pain to exist.  Neurones are not present outside the animal kingdom, 
so an animal is required.  It is not ethical to conduct experiments on humans in neuropathic pain, 
especially where those experiments require the removal of parts of the nervous system for ex-vivo 
investigations.   Therefore, there is no feasible alternative that would entirely replace the use of a living 
animal that would allow the objectives to be met.  We will be doing some mathematical modelling of ion 
channels, and of the electrophysiological properties of neurones, using numerical methods.  This is done 
in parallel with the animal work, and provides information about eg the gating mechanisms underlying 
abnormal neuronal excitability.  We also use freshly dissociated neurones from animals humanely killed 
by Schedule 1 methods, and patch clamp methods, to investigate ion channels properties in-vitro.   
 
[153 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 experimental designs and methods of analysis of the results have been discussed with the 
Statistical Services Unit.  Where relevant, factorial experimental designs will be used, rather than the 
one-thing-at-a-time approach, to maximise the information obtained from the minimum resource.  For 
most of the quantitative experiments, sample sizes may be set using power analysis, generally using a 
significance level of 5%, a power of 80%, and a least practicable difference between groups of 25%.  
Otherwise, we will use the least number of animals to provide an adequate description, generally on the 
basis of previous experience (ours, or from the literature).  In terms of the numbers of animals required, 
we expect that 6-8 animals per treatment group should be sufficient to obtain the required results.  
However, because of the difficulty in obtaining satisfactory data from the very small dorsal root ganglia 
of C-fibre neurones, we expect to have to use rather greater numbers of animals per group to obtain 
satisfactory results: at this stage we are unable to provide a reliable estimate. 
 
Furthermore, as part of good laboratory practice, we will write a protocol for each experiment including: 
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; and 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). 
 
The genetically altered animals will be mice.  Where suitable lines already exist, animals will be obtained 
from the relevant supplier.  Otherwise, we will make the required lines ourselves (including conditional 
knockouts).  This part of the programme will be implemented by the Transgenics Officer, who has the 
expertise required to deliver satisfactory results (ie healthy animals of the desired genotype).  It is unclear 
how many animals will be required either to produce a new line, or to maintain an established line: 
however, we will measure production and breeding performance and ensure the minimum numbers of 
animals are used in the programme. 
 
[374 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 
We intend to use three models of peripheral neuropathic pain:  
 chronic constriction injury (CCI or Bennett model) - four chromic gut sutures are loosely tied around 

the sciatic nerve;  
 partial sciatic nerve ligation (PSL or Seltzer model) - ligation of the ipsilateral sciatic nerve at high 

thigh level so that 1/3 to 1/2 the thickness of the sciatic nerve is trapped in the ligature  
 L5/L6 (rat) or L4/L5 (mouse) spinal nerve ligation model (SNL or Kim & Chung model) - L5 and L6 

(rat) or L4 and L5 (mouse) are unilaterally and tightly ligated distal to the dorsal root ganglia  
 
Each of these models has slightly different characteristic effects: 

Model Spontaneous 
pain 

Autotomy Mechanical 
allodynia 

Cold 
allodynia 

Thermal 
hyperalgesia 

Mechanical 
hyperalgesia

CCI +++ + + +++ + + 
PSL ++ ± ++ ++ + + 
SNL + - +++ + + + 

 
Behavioural signs of spontaneous pain include guarding, excessive licking and limping on the ipsilateral 
hind paw.  Hyperalgesia and allodynia are detectable.  The SNL model has the advantages of a more 
consistent site and extent of ligation than the CCI or PSL models, and of having separate injured and 
intact spinal segments, but the disadvantage of requiring more extensive surgery. 
 
We do not intend to use the neuroma model, the sciatic cryoneurolysis model, the L5 spinal nerve 
ligation model, the inferior caudal trunk resection model or the sciatic inflammatory neuritis model, 
which are either more severe or less relevant to the objectives of this project, than the CCI, PSL or SNL 
models of peripheral nerve injury.     
 
All animals, including sham-operated controls, may experience some post-operative pain or discomfort 
because of the surgery.  We do not know whether we can use post-operative analgesia, to reduce surgical 
post-operative discomfort, without affecting the development of the spontaneous pain behaviour required 
for these studies.  We intend to run a pilot study in a small group of animals, in which groups with and 
without post-operative analgesia will be compared. 
 
The precise adverse effects of the genetic alterations are not known.  Some lines may be embryonic lethal 
or lethal before adulthood (eg Nav1.7), and such lines will be made as conditional knockouts or be 
maintained as heterozygotes.  We intend to use reporter animals, eg to aid electrode targeting.  We also 
intend to make animals with changes in ion channel trafficking proteins. For each line, a detailed 
phenotypic assessment will be made, for inclusion in a mouse passport. 
 
[405 words] 
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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 
 

 
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 
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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. 
The use of the neuromuscular blocking agent (eg the non-depolarising agent pancuronium) is necessary 
to obtain stable intracellular recordings.  It will only be used in conjunction with an established 
anaesthetic regime known to provide a sufficiently deep and stable plane of anaesthesia.  Furthermore, 
heart rate and blood pressure will be monitored continuously so as to detect any lightening of the plane of 
general anaesthesia.  A suitable mechanical pump will be used to ventilate the animal’s lungs, and the 
end-tidal CO2 will be maintained at around 4% (rats only, as this is not feasible in mice).  In the event of 
power failure or a failure of the pump of monitoring equipment, the experiment will be terminated and 
the animal humanely killed. 
 
[120 words] 
 
 

 
  
TOTAL NUMBER OF WORDS (PART D): 1450  
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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 Superovulation Mouse 20 Mild 
2 Embryo recipient Mouse 20 Moderate 
3 Vasectomy Mouse 20 Moderate 
4 Founder stock Mouse 20 Mild 
5 Breeding and maintenance of 

genetically altered animals 
Mouse 250 Mild 

6 Neuropathic pain Rat 
Mouse 

280 
120 

Moderate 

7 Electrophysiology Rat 
Mouse 

70 
40 

Unclassified 
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 PROTOCOL NUMBER. Section 19b    :   1  

 
 
Title: Superovulation 
Species of animals (state if genetically 
altered): 

Mouse (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 from Protocol 5, and 
Genetically altered animals for use in this project may be obtained from projects with authority to breed 
genetically altered animals 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 produce oocytes/embryos for in vitro manipulation or re-implantation or cryopreservation 
 
1. Administration of substances by intraperitoneal injection (eg gonadotrophin followed about 48 hours later 

by luteinizing hormone. (AA) 
 
2. If embryos are needed these animals may also be mated. (AA) 
 
3. All animals are killed by a Schedule 1 method within 7 days of the initial injection and oocytes/embryos 

harvested post mortem. 
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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 pain of needle stick is mild but unavoidable.  The volume of an intraperitoneal injection will be small, to 
minimise abdominal discomfort.  Neither the gonadotrophin nor the luteinising hormone at the proposed 
doses have any intrinsic adverse effect. 
 
Young females of normal or genetically modified lines will be at least 5 weeks old to minimise the risk of 
injury to the females by rough treatment by stud males.  Over-vigorous stud males will be replaced. Any 
animal showing any deviation from normal health will be humanely killed. 
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 PROTOCOL NUMBER. Section 19b    :   2 

 
 
Title: Embryo recipient 
Species of animals (state if genetically 
altered): 

Mouse 

Severity limit: Moderate 
 
 
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. 
 

 
 
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 allow genetically-modified embryos to develop.  
 
1. Recipients for embryo transfer will be rendered pseudo-pregnant by mating with a sterile male. (AA) 
 
2. Under general anaesthesia a single/bilateral flank or midline laparotomy will be performed and 

genetically modified embryos implanted into the oviduct or uterus; the wound is then repaired, and the 
animal allowed to recover. (AB). 

 
3. Some recipients will be killed by a schedule 1 method prior to parturition (eg for foetal tissue analysis), 

but the majority will be killed after weaning of the offspring. 
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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. 
Young females will be at least 5 weeks old to minimise the risk of injury to the females by rough treatment 
by stud males.  Over-vigorous stud males will be replaced. Any animal showing any deviation from normal 
health will be humanely killed. 
 
Post-operative pain from the surgical procedure will be minimised by the use of analgesics (eg 
buprenorphine). 
 
If post-surgical complications (eg wound dehiscence, abdominal adhesion formation) occur, the animal will 
be killed humanely. 
 
Some genetic modifications may affect gestation or parturition.  Expected birth dates will be recorded and 
any female not giving birth within two days of the expected date will be humanely killed. 
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PROTOCOL NUMBER. Section 19b    :   3 

 
 
Title: Vasectomy 
Species of animals (state if genetically 
altered): 

Mouse 

Severity limit: Moderate 
 
 
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. 
 

 
 
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 prepare infertile male mice for induction of pseudopregnancy in recipient females in the 
embryo transfer procedure. 
 
1. Under general anaesthesia with recovery, the vas deferens is exposed (by laparotomy, or by scrotal neck 

route) and severed, resected, sutured or cauterised; the wound is then closed and the animal allowed to 
recover. (AB). 

2. After a post-op recovery period (minimum 2 weeks) sterility will be assessed, eg by mating the 
vasectomised male with normal females 

3. Animals will be used to induce pseudopregnancy in females 
4. Killing by 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.  
 
  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. 
Post-operative pain from the surgical procedure will be minimised by the use of analgesics (eg 
buprenorphine). 
 
If post-surgical complications (eg wound dehiscence, abdominal adhesion formation, scrotal swelling) occur, 
the animal will be killed humanely. 
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PROTOCOL NUMBER. Section 19b    :   4 

 
 
Title: Founder stock 
Species of animals (state if genetically 
altered): 

Mouse (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. 
 

 
 
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:  The production of novel strains of genetically modified animals. 
 
1. Genetically modified embryos will be produced, by insertion into fertilised ova of exogenous DNA by 

microinjection, or by introduction of modified embryonic stem cells into blastocysts. 
 
2. The modified embryos or blastocysts will be maintained in culture or cryopreserved.  Cryopreserved 

embryos will be unfrozen, maintained in culture, and assessed before use.   Those products which appear 
to be viable will be transferred to recipient females (as described in Protocol 2) and allowed to develop. 

 
3. In most cases the pregnancy will proceed to term.  In some cases, eg for transgene expression analysis in 

the fetus, embryos will be harvested following Schedule 1 killing of the recipient female during 
pregnancy.   

 
4. Following parturition, if tissue is required for DNA genotyping of the offspring, 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 < 0.5 cm 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.) 
 

5. OPTIONAL Killing by a Schedule 1 method or by a non-Schedule 1 method – exsanguination (AC) or 
perfusion fixation (AC) 
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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. 
Likely adverse effects will depend on the nature of the genetic material, its site of insertion and level of 
expression.  Embryonic mortality may occur and there may be unpredictable effects caused by interference 
with expression of normal genes or inappropriate expression of the transgene 
 
The expected phenotypes will be recorded in a mouse passport.  Animals exhibiting any unexpected harmful 
phenotypes will generally be killed - in the rare case of an animal with a harmful phenotype which is also of 
particular scientific interest we will contact the Home Office to request authority to maintain the line of 
animals with the phenotype.  Where the immune status of the animals may compromise health, they will be 
maintained in a barrier environment. 
 
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 or cauterisation. Blood sampling volumes will 
be small.  
 
When work under terminal anaesthesia is involved, the level of anaesthesia will be maintained at sufficient 
depth for the animal to feel no pain. 
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PROTOCOL NUMBER. Section 19b    :   5 

 
 
Title: Breeding and maintenance of genetically altered 

animals 
Species of animals (state if genetically 
altered): 

Mouse (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 from protocol 4, and 
Genetically altered animals for use in this project may be obtained from projects with authority to breed 
genetically altered animals of that type and to provide them for use on other projects. 

 
 
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 genetically altered 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 or transgenes.  (AA) This 
breeding will include cross-breeding with other genetically modified lines and conventional lines. 

 
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. 
 
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 < 0.5 cm 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. OPTIONAL Killing by a Schedule 1 method or by a non-Schedule 1 method – exsanguination (AC) or 
perfusion fixation (AC).   
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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 expected phenotypes will be recorded in a mouse passport.  Animals exhibiting any unexpected harmful 
phenotypes will be killed.  Where the immune status of the animals may compromise health, they will be 
maintained in a barrier environment. 
 
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 volumes will be small.  
 
When work under terminal anaesthesia is involved, the level of anaesthesia will be maintained at sufficient 
depth for the animal to feel no pain. 
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PROTOCOL NUMBER. Section 19b    :   6 

 
 
Title: Neuropathic pain 
Species of animals (state if genetically 
altered): 

Rat/mouse WT or GAA 

Severity limit: Moderate 
 
 
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 5 

 
 
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 the effect of neuropathic pain on ion channels 
 
1.  Under general anaesthesia with recovery (AB): 

 unilateral exposure of spinal nerves L4, L5 or L6, or sciatic nerve 
 one of: loose ligation of sciatic nerve (CCI model); ligation of sciatic nerve so that 1/3 to 1/2 the 

thickness of the nerve is trapped in the ligature (PSL model); or ligation of nerve roots (L4 and L5; or 
L5 and L6) distal to the dorsal root ganglia  

 wound repair, and recovery from anaesthesia 
 
2.  Over the next 7-14 days, periodic (eg daily) behavioural pain assessment (AA): 

 spontaneous pain (posture, gait, nocifensive signs eg paw licking, guarding of limb) 
 allodynia (tactile eg von Frey filament, cold) 
 hyperalgesia (thermal eg radiant heat test, mechanical eg Randall-Selitto paw pressure test, von Frey 

filament) 
 
3.  Under terminal general anaesthesia (AC): 

 insertion of cannulas or catheters into blood vessels, trachea 
 administration of substances 
 clamp of vertebral column at about L1 and pelvis 
 laminectomy to expose dorsal root ganglia (eg L4 to S1) 
 exposure and transection of dorsal roots and limb nerves 
 insertion of recording or stimulating electrodes into the nervous system, including a silver platform 

beneath the DRG 
 administration of neuromuscular blocking agents (AD) 
 application of stimuli to nerves or tissues 
 removal of tissues or organs 
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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 animal may be expected to experience mild to moderate degrees of spontaneous pain (eg sensations such 
as pins and needles), allodynia and hyperalgesia, from the time of surgery to the terminal phase of the 
experiment.  This spontaneous pain, allodynia and hyperalgesia cannot be relieved by the use of analgesics 
during the experiment, because spontaneous pain, allodynia and hyperalgesia must be present for the 
objectives of the programme to be achievable.  Pain related to the surgical procedures is expected to be no 
more than mild, and where feasible post-operative analgesia may be provided. The animal is expected to 
exhibit some signs of lameness in the affected limb. 
 
Autotomy is not expected in the SNL or PSL models.  It may occur in the CCI model (though autotomy is 
usually associated with sciatic nerve section rather than loose ligation); if autotomy does occur, it will not be 
allowed to progress further than the nibbling of the toe nails, and if soft tissue damage occurs then the animal 
will be killed humanely.  As stress may increase the incidence of autotomy, stress- relieving environmental 
and social enrichment will be provided (eg nesting material, group housing, etc). 
 
The behavioural tests assess spontaneous pain by observation, but provoke mild to moderate degrees of pain 
through the tests for allodynia and hyperalgesia.  It is not necessary to evoke severe pain.  Testing periods 
will be short, so that the cumulative duration of testing for allodynia and hyperalgesia will be as short as 
reasonably practicable. 
In the terminal phase, the procedure is conducted under non-recovery general anaesthesia, which is 
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sufficiently deep and stable to ensure that the animal is insentient throughout. 
 
The use of the neuromuscular blocking agent (eg the non-depolarising agent pancuronium) is necessary to 
obtain stable intracellular recordings.  It will only be used in conjunction with an established anaesthetic 
regime known to provide a sufficiently deep and stable plane of anaesthesia.  Furthermore, heart rate and 
blood pressure will be monitored continuously so as to detect any lightening of the plane of general 
anaesthesia.  A suitable mechanical pump will be used to ventilate the animal’s lungs, and the end-tidal CO2 
will be maintained at around 4% (rats only; it is not feasible to measure ETCO2 in mice).  In the event of 
power failure or a failure of the pump of monitoring equipment, the experiment will be terminated and the 
animal humanely killed. 
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PROTOCOL NUMBER. Section 19b    :   7 

 
 
Title: Electrophysiology 
Species of animals (state if genetically 
altered): 

Rat/Mouse 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 5 

 
 
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 the properties of ion channels 
 
1.  Under terminal general anaesthesia (AC): 

 insertion of cannulas or catheters into blood vessels, trachea 
 administration of substances 
 clamp of vertebral column at about L1 and pelvis 
 laminectomy to expose dorsal root ganglia (eg L4 to S1) 
 exposure and transection of dorsal roots and limb nerves 
 insertion of recording or stimulating electrodes into the nervous system, including a silver platform 

beneath the DRG 
 administration of neuromuscular blocking agents (AD) 
 application of stimuli to nerves or tissues 
 removal of tissues or organs 
 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 procedure is conducted under terminal general anaesthesia, which is sufficiently deep and stable to 
ensure that the animal is insentient throughout. 
 
The use of the neuromuscular blocking agent (eg the non-depolarising agent pancuronium) is necessary to 
obtain stable intracellular recordings.  It will only be used in conjunction with an established anaesthetic 
regime known to provide a sufficiently deep and stable plane of anaesthesia.  Furthermore, heart rate and 
blood pressure will be monitored continuously so as to detect any lightening of the plane of general 
anaesthesia.  A suitable mechanical pump will be used to ventilate the animal’s lungs, and the end-tidal CO2 
will be maintained at around 4% (rats only; it is not feasible to measure ETCO2 in mice).  In the event of 
power failure or a failure of the pump of monitoring equipment, the experiment will be terminated and the 
animal humanely killed. 
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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    
Dr John Green 
DESIGNATED ESTABLISHMENT 
University of X 
PROJECT TITLE (Section 1) (<50 characters including spaces)   
Ion channels in neuropathic pain 
 
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. 
This project aims to identify the changes in neuronal ion channels that are associated with the development 
of peripheral neuropathic pain. 
 
Peripheral neuropathic pain is defined as pain initiated or caused by a primary lesion or dysfunction in the 
peripheral nervous system.  The clinical symptoms in humans include constant or intermittent spontaneous 
pain, and sensations such as pins and needles.  There is also allodynia (pain due to a stimulus which does 
not normally provoke pain) and hyperalgesia (an increased response to a stimulus which is normally 
painful).  Current treatments for neuropathic pain are either relatively ineffective or have excessive side 
effects. 
 
There is some evidence suggesting the involvement of subtypes of neuronal ion channels in neuropathic 
pain, but it is not clear which subtypes are involved.  The general plan involves mapping ion channel 
function to electrophysiological properties and behavioural assessments.   
 
There is no feasible alternative that would entirely replace the use of a living animal.  We will be doing 
some mathematical modelling of ion channels, and of the electrophysiological properties of neurones, using 
numerical methods.  We also use freshly dissociated neurones from animals humanely killed by Schedule 1 
methods, and patch clamp methods, to investigate ion channels properties in-vitro.   
 
We intend to use three models of peripheral neuropathic pain: chronic constriction injury (CCI) of the 

http://scienceandresearch.homeoffice.gov.uk/animal-research/
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sciatic nerve; partial sciatic nerve ligation (PSL); and the L5/L6 (rat) or L4/L5 (mouse) spinal nerve ligation 
model (SNL).  Each model produces spontaneous pain, allodynia and hyperalgesia, but to different degrees.  
In the conscious animal, we will assess the extent of spontaneous pain, allodynia and hyperalgesia.  Under 
terminal general anaesthesia, which is sufficiently deep and stable to ensure that the animal is insentient 
throughout, the properties of the dorsal root ganglion neurones will be assessed, using intracellular 
recording techniques. 
 
The proposed experimental designs and methods of analysis of the results have been discussed with the 
Statistical Services Unit, to give effect to the principle of reduction.  The behavioural tests assess 
spontaneous pain by observation, but provoke mild to moderate degrees of pain through the tests for 
allodynia and hyperalgesia.  It is not necessary to evoke severe pain.  Testing periods will be short, so that 
the cumulative duration of testing for allodynia and hyperalgesia will be as short as reasonably practicable.  
Rats and mice were chosen, because the existing literature describes relevant methods and techniques in 
rats in particular, and because of the availability of genetic alterations in mice. 
 
The primary potential benefit relates to new knowledge about the changes in ion channels that occur in 
neuropathic pain.  The aim is to publish the findings in academic journals.  The information is likely to be 
of interest to physiologists and biophysicists with an interest in the mechanics of pain processing in the 
normal state and in neuropathic pain.  The secondary potential benefit relates to human health, in so far as 
the results may at some later stage be of value in the identification of molecular targets at which new 
pharmaceutical products could be aimed.   
 
[497 words] 
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