Retrospective Review of Project Licences
Project Licence Retrospective Review

“The overall purpose of retrospective review in the general sense of ‘following the development and outcome of projects’ is, wherever possible, to reduce the harms and increase the benefits of every project at an establishment. The aim is to improve both animal welfare and the quality of science and to help inform future debate on these issues.” [RSPCA and LASA, 2015, Guiding Principles on Good Practice for Animal Welfare and Ethical Review Bodies. A report by the RSPCA Research Animals Department and LASA Education, Training and Ethics Section. (M. Jennings ed.)]

At the University of Cambridge one (or possibly more) of the following will determine when your licence will be requested for review:
a. 12 to 6 months before your existing licence is due to expire if you have no plans to write a new licence;
b. 15 to 12 months before your existing licence is due to expire if you plan to write a new project licence;
c. 3 months before you terminate your licence if you intend to revoke your licence before its due expiry date;
d. When there is a change of project licence holder (in this case the person currently holding the licence should complete the retrospective review before the amendment is made to change the project licence holder);
e. As determined by the AWERB Standing Committee.  The AWERB Standing Committee may decide a licence should be reviewed at a specified time or times based for example on the severity of the work, novelty of the models etc.

The information you provide in or attached to this document must reflect data generated only from work carried out under the licence under review.  Please do NOT copy and paste text that appears in your current licence unless requested to do so.  

You are not restricted by the size of the text boxes on this form; they are designed to expand to accommodate your text.  However please remember that AWERB Standing Committee members, which will include your colleagues, have to review the information you provide so please be informative and concise and do not include information that is not requested.  Please remember to use Plain English, where possible.

Please be aware that Retrospective Reviews, as with your current and previous project licences, can be requested under the Freedom of Information Act 2000.  It is therefore wise to take care when completing this document and ensure that it does not contain typographical errors, personal details or any sensitive information pertaining to Intellectual Property.

A copy of the final agreed version of this document and any advice provided by the University AWERB in relation to this document will be forwarded to your local Home Office Inspector.

If you use abbreviations could you please ensure the first time the abbreviation is used that it is spelt out fully with the abbreviation in brackets.

Finally, if Home Office has identified your licence as one that required a Retrospective Assessment please still complete this template.  The information gathered will be used by AWERB to undertake their required task to review your work and can be used to complete the Home Office Retrospective Assessment template.  The latter can be achieved by copy and paste will a further update just before submission to include work you have complete between when you fill in this template and the expiry of your licence, which is when your Retrospective Assessment will need to be sent to the Home Office.

Thank you.
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University of Cambridge                                    Project Licence Retrospective Review
Version 5.9                                                                                        12th November 2021
1. General Information:
Project licence holder to complete 
if information provided is incorrect
	Name:
	Dr Amy Milton
	

	Contact details:
Address & tel.


	Department of Psychology
University of Cambridge
Downing Site
Cambridge CB2 3EB
	Tel: 01223 333593
Mob: 07891 828849

	Project No.
	PA9FBFA9F

	Project title
	Neurobehavioural Mechanisms of Mental Health

	Project purpose
	This project aims to define the psychological, neurobiological, neurochemical and molecular bases of behaviour and cognition, which are transdiagnostic but particularly relevant to specific mental health disorders (including drug addiction, post-traumatic stress disorder, phobia, attention deficit hyperactivity disorder, anxiety, schizophrenia and obsessive-compulsive disorder) to identify underlying mechanisms that ultimately may be targeted for the development of new treatments.



	Date licence was granted
	16/04/2019

	Date of retrospective review is sent to the PPLh
	21/04/2022




The following are the triggers for licence Retrospective Review:
If you are completing this form because you have been asked to complete a Retrospective Review and our UBS staff have completed this box for you.  Please check that you agree with the selection made and correct if you believe the information is incorrect.

	A
	
	My licence is due to expire in 6 to 12 months time and I have no plans to write a new licence


	B
	✓
	My licence is due to expire in 12 to 15 months time and I plan to write a new project licence to continue my research

	C
	
	I plan to request the revocation of my licence before its natural expiry date


	D
	
	I will no longer be the project licence holder but another person will continue to hold the licence.  
The name of the new licence holder will be:

	E
	
	I took over this licence from (insert name) in (insert date)


	F
	
	The AWERB Standing Committee has asked for this Retrospective Review.



Note to licensees: 
In the case of option D if the new project licence holder’s name has not been filled in please add this information to this box.
In the case of option E please insert the name of the person from whom you took over this licence and the date when you became licence holder.




2. Animal Welfare/Recorded Harms:

2.1 Using the table below please provide the information requested.
How to complete this table: Return of procedures count animal numbers from 1st January to 31st December.  In the table below if your licence was granted part way through the year count year one as the time from when the licence was granted to the 31st December of that year.  Year two will be from January to December etc. until the final year for which the report is requested and count from 1st January to the requested report date.  You can insert rows as necessary.  The figures provided can be obtained from your Home Office returns.

	Protocol No.
	Species
	


Protocol severity category
	



Total est. number
	


Actual number used
	Actual severity recorded

	
	
	
	
	
	Non-recovery
	Sub Threshold
	Mild
	Moderate
	Severe
	Totals

	1
	Rat
	Mild
	90
	1st year
	0
	0
	14
	0
	0
	14

	
	
	
	
	2nd year
	0
	0
	17
	0
	0
	17

	
	
	
	
	3rd year
	0
	0
	30
	0
	1
	31

	
	
	
	
	4th year
	0
	0
	30
	0
	0
	30

	
	
	
	
	Total
	0
	0
	91
	0
	1
	92

	2
	Rat
	Mild
	250
	1st year
	0
	0
	0
	0
	0
	0

	
	
	
	
	2nd year
	0
	0
	7
	0
	0
	7

	
	
	
	
	3rd year
	0
	0
	0
	0
	0
	0

	
	
	
	
	4th year
	0
	0
	0
	0
	0
	0

	
	
	
	
	Total
	0
	0
	7
	0
	0
	7

	3
	Rat
	Moderate
	110
	1st year
	0
	0
	0
	13
	0
	13

	
	
	
	
	2nd year
	0
	0
	0
	32
	0
	32

	
	
	
	
	3rd year
	0
	0
	0
	22
	0
	22

	
	
	
	
	4th year
	0
	0
	0
	3
	0
	3

	
	
	
	
	Total
	0
	0
	0
	70
	0
	70

	4
	Rat
	Non-Recovery
	110
	1st year
	0
	0
	0
	0
	0
	0

	
	
	
	
	2nd year
	2
	0
	0
	0
	0
	2

	
	
	
	
	3rd year
	1
	0
	0
	0
	0
	1

	
	
	
	
	4th year
	2
	0
	0
	0
	0
	2

	
	
	
	
	Total
	5
	0
	0
	0
	0
	5

	5
	Rat
	Mild
	850
	1st year
	0
	0
	48
	0
	0
	48

	
	
	
	
	2nd year
	0
	0
	192
	0
	0
	192

	
	
	
	
	3rd year
	0
	0
	48
	0
	0
	48

	
	
	
	
	4th year
	0
	0
	48
	0
	0
	48

	
	
	
	
	Total
	0
	0
	336
	0
	0
	336

	6
	Rat
	Moderate
	610
	1st year
	0
	0
	0
	24
	0
	24

	
	
	
	
	2nd year
	0
	0
	0
	96
	0
	96

	
	
	
	
	3rd year
	0
	0
	0
	208
	0
	208

	
	
	
	
	4th year
	0
	0
	0
	202
	1
	203

	
	
	
	
	Total
	0
	0
	0
	530
	1
	531

	7
	Rat
	Moderate
	940
	1st year
	0
	0
	0
	73
	0
	73

	
	
	
	
	2nd year
	0
	0
	0
	153
	0
	153

	
	
	
	
	3rd year
	0
	0
	0
	112
	0
	112

	
	
	
	
	4th year
	4
	0
	0
	76
	0
	80

	
	
	
	
	Total
	4
	0
	0
	414
	0
	418

	8
	Rat
	Moderate
	200
	1st year
	0
	0
	0
	0
	0
	0

	
	
	
	
	2nd year
	0
	0
	0
	0
	0
	0

	
	
	
	
	3rd year
	0
	0
	0
	0
	0
	0

	
	
	
	
	4th year
	0
	0
	0
	0
	0
	0

	
	
	
	
	Total
	0
	0
	0
	0
	0
	0

	9
	Rat
	Moderate
	400
	1st year
	0
	0
	0
	20
	0
	20

	
	
	
	
	2nd year
	0
	0
	0
	18
	2
	20

	
	
	
	
	3rd year
	0
	0
	0
	62
	0
	62

	
	
	
	
	4th year
	0
	0
	0
	0
	0
	0

	
	
	
	
	Total
	0
	0
	0
	100
	2
	102

	10
	Rat
	Moderate
	480
	1st year
	0
	0
	0
	0
	0
	0

	
	
	
	
	2nd year
	0
	0
	0
	0
	0
	0

	
	
	
	
	3rd year
	0
	0
	0
	0
	0
	0

	
	
	
	
	4th year
	0
	0
	0
	0
	0
	0

	
	
	
	
	Total
	0
	0
	0
	0
	0
	0

	11
	Rat
	Moderate
	630
	1st year
	0
	0
	0
	1
	1
	2

	
	
	
	
	2nd year
	0
	0
	0
	50
	1
	51

	
	
	
	
	3rd year
	0
	0
	0
	10
	0
	10

	
	
	
	
	4th year
	0
	0
	0
	0
	0
	0

	
	
	
	
	Total
	0
	0
	0
	61
	2
	63

	12
	Rat
	Moderate
	200
	1st year
	0
	0
	0
	0
	0
	0

	
	
	
	
	2nd year
	0
	0
	0
	0
	0
	0

	
	
	
	
	3rd year
	0
	0
	0
	2
	0
	2

	
	
	
	
	4th year
	0
	0
	0
	24
	0
	24

	
	
	
	
	Total
	0
	0
	0
	26
	0
	26

	13
	Rat
	Moderate
	260
	1st year
	0
	0
	0
	0
	0
	0

	
	
	
	
	2nd year
	0
	0
	0
	0
	0
	0

	
	
	
	
	3rd year
	0
	0
	0
	48
	0
	48

	
	
	
	
	4th year
	1
	0
	0
	115
	0
	116

	
	
	
	
	Total
	1
	0
	0
	163
	0
	164

	14
	Rat
	Moderate
	60
	1st year
	0
	0
	0
	0
	0
	0

	
	
	
	
	2nd year
	0
	0
	0
	0
	0
	0

	
	
	
	
	3rd year
	0
	0
	0
	0
	0
	0

	
	
	
	
	4th year
	0
	0
	0
	0
	0
	0

	
	
	
	
	Total
	0
	0
	0
	0
	0
	0

	15
	Rat
	Moderate
	60
	1st year
	0
	0
	0
	0
	0
	0

	
	
	
	
	2nd year
	0
	0
	0
	0
	0
	0

	
	
	
	
	3rd year
	0
	0
	0
	0
	0
	0

	
	
	
	
	4th year
	0
	0
	0
	0
	0
	0

	
	
	
	
	Total
	0
	0
	0
	0
	0
	0

	16
	Rat
	Moderate
	60
	1st year
	0
	0
	0
	0
	0
	0

	
	
	
	
	2nd year
	0
	0
	0
	0
	0
	0

	
	
	
	
	3rd year
	0
	0
	0
	0
	0
	0

	
	
	
	
	4th year
	0
	0
	0
	0
	0
	0

	
	
	
	
	Total
	0
	0
	0
	0
	0
	0

	17
	Rat
	Moderate
	1650
	1st year
	0
	0
	0
	60
	0
	60

	
	
	
	
	2nd year
	12
	32
	0
	123
	0
	167

	
	
	
	
	3rd year
	12
	0
	0
	260
	0
	272

	
	
	
	
	4th year
	0
	0
	0
	97
	0
	97

	
	
	
	
	Total
	24
	32
	0
	540
	0
	596

	18
	Rat
	Moderate
	290
	1st year
	0
	0
	0
	0
	0
	0

	
	
	
	
	2nd year
	0
	0
	0
	55
	0
	55

	
	
	
	
	3rd year
	0
	0
	0
	0
	0
	0

	
	
	
	
	4th year
	0
	0
	0
	0
	0
	0

	
	
	
	
	Total
	0
	0
	0
	55
	0
	55

	19
	Rat
	Moderate
	90
	1st year
	0
	0
	0
	0
	0
	0

	
	
	
	
	2nd year
	0
	0
	0
	0
	0
	0

	
	
	
	
	3rd year
	0
	0
	0
	0
	0
	0

	
	
	
	
	4th year
	0
	0
	0
	0
	0
	0

	
	
	
	
	Total
	0
	0
	0
	0
	0
	0

	20
	Rat
	Moderate
	570
	1st year
	0
	0
	0
	1
	0
	1

	
	
	
	
	2nd year
	0
	0
	0
	0
	0
	0

	
	
	
	
	3rd year
	0
	0
	0
	0
	0
	0

	
	
	
	
	4th year
	0
	0
	0
	0
	0
	0

	
	
	
	
	Total
	0
	0
	0
	1
	0
	1

	21
	Rat
	Moderate
	80
	1st year
	0
	0
	0
	0
	0
	0

	
	
	
	
	2nd year
	0
	0
	0
	0
	0
	0

	
	
	
	
	3rd year
	0
	0
	0
	0
	0
	0

	
	
	
	
	4th year
	0
	0
	0
	0
	0
	0

	
	
	
	
	Total
	0
	0
	0
	0
	0
	0

	22
	Rat
	Moderate
	340
	1st year
	0
	0
	0
	0
	0
	0

	
	
	
	
	2nd year
	0
	0
	0
	0
	0
	0

	
	
	
	
	3rd year
	0
	0
	0
	0
	0
	0

	
	
	
	
	4th year
	0
	0
	0
	0
	0
	0

	
	
	
	
	Total
	0
	0
	0
	0
	0
	0

	23
	Rat
	Moderate
	270
	1st year
	0
	0
	0
	0
	0
	0

	
	
	
	
	2nd year
	0
	0
	0
	0
	0
	0

	
	
	
	
	3rd year
	0
	0
	0
	0
	0
	0

	
	
	
	
	4th year
	0
	0
	0
	0
	0
	0

	
	
	
	
	Total
	0
	0
	0
	0
	0
	0

	24
	Rat
	Moderate
	40
	1st year
	0
	0
	0
	0
	0
	0

	
	
	
	
	2nd year
	0
	0
	0
	0
	0
	0

	
	
	
	
	3rd year
	0
	0
	0
	0
	0
	0

	
	
	
	
	4th year
	0
	0
	0
	0
	0
	0

	
	
	
	
	Total
	0
	0
	0
	0
	0
	0

	25
	Rat
	Moderate
	40
	1st year
	0
	0
	0
	0
	0
	0

	
	
	
	
	2nd year
	0
	0
	0
	0
	0
	0

	
	
	
	
	3rd year
	0
	0
	0
	0
	0
	0

	
	
	
	
	4th year
	0
	0
	0
	0
	0
	0

	
	
	
	
	Total
	0
	0
	0
	0
	0
	0



*If actual severity data has not been formally assigned at the point the Retrospective Review is undertaken, the columns can be used to indicate the estimated severity for each of the categories.  

2.2 Does the information provided in the table reflect the projected incidence of harm provided in the adverse effects for each protocol?  If not please indicate where this was not the case and whether the projected level of suffering was more or less than you anticipated when you first wrote the licence.  If the severity category for a protocol was amended during the tenure of the licence please include this information in the reasons box.

	Protocol number
	Severity higher/ same/ lower than anticipated
	Reason

	1, 6, 9, 11
	Higher
	The only animals reported in the ‘Severe’ category are those that were unexpectedly found dead, and are the subject of SC18 reports (detailed below).




2.3 Describe any unexpected adverse effects and include the percentage and the number of animals affected.  How were these episodes managed and recorded?  If any of these resulted in a Project Licence Standard Condition 18 report please indicate which were reported under Condition 18 and the date (also see Section 5.2).

	Protocol 18, SC18 on 21/2/19
· 1 rat (1.8% of rats on Protocol 18) became hyperthermic under anaesthesia during an imaging session, and experienced a sudden drop in blood oxygenation 45 minutes into the imaging session, followed by cessation of breathing. The rat was immediately removed from the scanner and the animal resuscitated. The animal was monitored frequently during the recovery period, but never recovered from anaesthesia and stopped breathing 95 minutes after being moved to the recovery room. 
· All PIL holders involved in the experiment met with the NACWO, the NVS and the PPL holder to discuss modifications to the experimental procedure to prevent future occurrences. The most likely cause of death was considered to be hyperthermia, which can occur when scanning animals as young as the animal affected.
· Modifications to the scanning procedure were implemented, including:
· Preheating of the scanner bed and wrapping of animals in VetBed;
· Preheating of the anaesthesia box by placing it on a heat pad;
· Warming any apparatus on which the animal is placed while under anaesthesia.

Protocol 11, SC18 on 07/08/19
· 3 rats (4.7% of rats on Protocol 11) were culled after they showed unexpected adverse effects (neurological signs) following prior surgical administration of viruses to the medial prefrontal cortex and locus coeruleus.
· Pilot experiments with the same viral administration had not produced adverse effects over the 4-5 weeks that the animals had been kept alive.
· SC18 report was submitted and all animals that had received the same virus were closely monitored by the PIL holders.

Protocols 6, 9, SC18s on 4/10/19, 11/11/19, 20/7/21
· 7 rats (1.1% of rats on Protocols 6 and 9 combined) were either culled due to gastrointestinal swelling, or were found dead and were found to have enlarged colons (consistent with megacolon) on post-mortem.
· NVS and NACWO advice was sought at both the Innes Building and the Combined Animal Facility (as affected animals were observed in both).
· We investigated potential causes of the gastrointestinal problems, including whether animals were consuming bedding material (but found no evidence of this) or whether it might be related to food restriction (but 99.5% of animals that had undergone food restriction did not show this adverse effect).
· We were unable to find any consistent factors that might explain the animals affected by megacolon, which were located in two facilities (the Innes Building and the Combined Animal Facility), were of both sexes, and were of different strains (Lister Hooded, P rats). The animals had also undergone different regulated procedures, and one sentinel rat at the Innes (which had not undergone any regulated procedures) was also affected.
· Following the reduction in animal work over the coronavirus lockdown and our subsequent return to animal work in the autumn of 2020, the sporadic cases of megacolon appeared to have stopped.

Protocol 12, SC18s on 18/6/21 and 19/9/21
· 11 rats (42.3% of rats on Protocol 12) developed wounds between the ears and the scalp following surgery to attach a fibre photometry implant.
· NVS and NACWO advice was sought, and the animals were treated with Savlon plus lidocaine, and antibiotics under NVS advice. 
· With the first 6 animals (SC18 on 18/6/21), we thought that the wounds may have been related to connection to the tether during behavioural procedures, so we adjusted the experimental procedures to include habituation to the testing chambers in advance. 
· All the rats recovered following the SC18 report on 18/6/21, and the HOI agreed to their continued use in experiments.
· With the subsequent 5 animals (SC on 19/9/21), the wounds could not have been related to re-exposure to the behavioural chambers because this had not happened when the wounds developed. We considered that they may have been caused by the procedures to disinfect the skin prior to surgery. Changes to the surgical procedure (including the disinfection technique) were made for subsequent surgeries.
· All 5 rats recovered. 3 rats could be used in experimental procedures and were culled before the 2-week deadline stipulated by the HOI following unexpected adverse effects.
· We were given permission to keep 2 rats beyond the 2-week deadline, and amended my PPL accordingly. These recovered animals were used in experimental procedures and were culled within a month of showing adverse effects.



2.4 What percentage and number of animals had to be killed or died unexpectedly before the end of the experiment?  Please provide a brief summary of each incident by protocol(s) where this occurred.

	Protocol No.
	% and number of animals killed or unexpectedly found dead

	1
	6.5% / 6 animals
2 rats were culled for abdominal swelling attributed to suspected megacolon
1 rat was culled to due a wound on the abdomen (consistent with a cagemate fight wound)
1 rat was culled for misaligned teeth that precluded trimming
1 rat was culled for displaying neurological signs (seizures)
1 rat was found dead; SC18 submitted (13/05/20)

	3
	2.9% / 2 animals
1 rat had a head implant become displaced after surgery and was culled the same day
1 rat did not recover from the anaesthetic during surgery

	6
	0.2% / 1 rat
1 rat was found dead in the home cage; post-mortem indicated megacolon; SC18 was submitted (17/07/21)

	7
	3.1% / 13 rats
7 rats were culled due to two observed seizures
3 rats were culled due to lost head implants
3 died under anaesthesia during surgery

	9
	5.9% / 6 rats
2 rats died under anaesthesia during surgery
2 rats were culled after showing neurological signs (consistent with unobserved seizures)
2 rats were found dead; post-mortem indicated megacolon; SC18 reports submitted (4/10/19 and 11/11/19)

	11
	7.9% / 5 rats
3 rats were culled after showing neurological signs
1 rat was culled due to a paw injury (consistent with a cagemate fight wound)
1 rat was culled due to exceeding weight loss limits; SC18 submitted (16/12/19)

	12
	23% / 6 rats
4 rats were culled due to lost head implants
2 rats were culled due to unexpected adverse effects (ear wounds) following surgery

	17
	0.2% / 1 rat
1 rat was found dead prior to starting regulated procedures; no SC18 submitted because the death could not have been procedure-related 

	18
	7.3% / 4 rats
2 rats were culled for abdominal swelling attributed to suspected megacolon
1 rat died during recovery from anaesthesia
1 rat was culled for showing clinical signs



2.5 Were your estimated animal numbers accurately reflected in your actual animal usage as provided in Table 2.1 above?									                                NO

If no, please explain the why there was a difference.  Please do this on a protocol by protocol basis.
	Protocol No.
	If your numbers were less that estimated please explain why.

	1
	Slightly more pups were born than anticipated.

	2
	Applications for funding the continuation of this research were unsuccessful during the period of the licence.

	3, 4
	Fewer intracerebral studies (requiring validation of procedures) were conducted due to the COVID-19 pandemic.

	5, 7, 9, 11, 12, 13
	The COVID-19 pandemic slowed our research output, leading to fewer animals being used.

	8, 10, 14, 15, 16, 19-25
	Applications for funding this research were unsuccessful during the period of the licence.

	17, 18
	Applications for funding the continuation of this research were unsuccessful during the period of the licence. 



2.6 Have you re-used animals? 								                    NO

If so, why have you re-used animals and what has been the impact of re-use on the welfare of your animals?  Please also provide the species and number of animals re-used by protocol where re-use occurred.
	Species
	Protocol No. on which animals where/will be returned as re-used, why and what impact, if any, this re-use had on the welfare of your animals

	
	

	
	



2.7 Has there been any animal wastage? 							                    NO

For example, this may occur when breeding and maintaining genetically altered animals or when animals have been ordered and cannot be used for some technical reason.  

Where wastage has occurred, please explain the circumstances and nature of the wastage plus an indication of the numbers of animals.  Please also provide either the number or percentage of animals that were wasted.
	Circumstances and nature:




	Estimated number or percentage of animals wasted and if appropriate provide this information by protocol:






2.8 For licences that authorise the breeding and maintenance of genetically altered animals:
a)	explain how you optimise breeding efficiency, and 
b) explain what use is made of any excess stock animals, and
c) explain if, and how, you have used any transgene repository – national, international, or internal.
	The breeding and maintenance protocol is used to maintain the transgenic TH::CRE colony, which are used in some of our viral experiments. The colony is small and animals are bred on demand, with wild type animals being used as controls for our experiments.




2.9	If you breed genetically altered animals are your strains recorded on a database (e.g., MCMS) that can be 
		a) accessed by other researchers at the University?					                  YES   
		b) accessed by researchers outside the University?				 	                    NO
		c) would you allow other researchers at the University to use your strains?	                  YES
		d) would you allow external researchers to use your strains with an MTA applied?	                    NO

If you have answered YES to any of these questions please elaborate below:
	
Strains are recorded on MCMS.




If you have answered NO to any of these questions please explain why.
	
We only breed in very small numbers and as necessary, so we do not have a large number of excess animals to offer to other researchers. 




2.10	Have you been able to refine and/or reduce the impact of contingent harms arising from your use of animals (contingent harms are harms for example that arise from the transportation of animals, single housing animals or housing animals in non-Code of Practice accommodation, etc.).	                    NO

Please explain/provide examples.
	
We have continued to acclimate rats to the CAF for 1 week prior to the start of experiments. We have also continued to provide pre-, peri- and post-operative analgesia around surgeries, as we have done on my previous Project Licences. 




2.11	By species and percentage please indicate the source of your animals.

	Species
	Source
	Approx. percentage

	Rat
	Commercial breeders (Charles River, Envigo)
	92.9%

	Rat (TH::CRE)
	Bred on Protocol 1
	3.7%

	Rat (P rats)
	Imported from Indiana University, USA
	3.4%



2.12	During the tenure of the licence have you requested an amendment to increase/decrease animal numbers?  											         YES  

If so which protocols were amended and were numbers increased or decreased, and by how much?
	Protocol No.
	Original estimated Number
	Amended estimated number

	13
	110
	260

	14
	110
	60

	15
	110
	60

	16
	110
	60



If you have increased or decreased animal numbers please explain why this was necessary?
	
The estimated numbers for the protocols above were revised due to changes in our experimental plans as a results of the coronavirus pandemic. The timing of the pandemic (halfway through our MRC Programme Grant) meant that we had to adapt our plans away from longer, more demanding intracerebral experiments (covered by Protocols 14-16) to systemic experiment addressing similar questions but at the behavioural level (covered by Protocol 13).




2.13	During the tenure of this licence have you requested an amendment to increase/decrease the severity of any protocols? 									                    NO

If so which protocols were amended and were the severity categories increased or decreased?
	Protocol No.
	Original severity category
	Amended severity category

	
	
	

	
	
	



If you have increased or decreased the severity category of any of your protocols why was this necessary?
	
N/A







3. 3Rs:

In this section, please explain what steps you have taken during the tenure of your licence that resulted in 3Rs gains.  This might include working with collaborators to refine your model, changing the anaesthetic regime or equipment, etc.  Consider every change you have made and its impact on the 3Rs – even small changes and initiatives can result in 3Rs gains.

The following definitions come from the NC3	Rs website and are included to help you provide information under the most appropriate R below: 

Definitions
Advancing research into animal 
welfare by exploiting the latest
in vivo technologies and by 
improving understanding of 
the impact of welfare on 
scientific outcomes
Appropriately designed and analysed experiments that are robust and reproducible, and truly add to the knowledge base
Accelerate the development and use of models and tools, based on the latest science and technologies, to address important scientific questions without the use of animals














3.1 [bookmark: The_3Rs_definitions]Have you attempted or been able to replace any of your techniques or models with non-animal alternatives?  										                    NO

Please explain.
	
The primary measure of our research is behavioural change, and it is not yet possible to produce this in computational models or in cell culture. We need to study whole, behaving organisms to understand the effects of our manipulations on behaviour. 

We do, however, generate rich behavioural datasets from these animals, and have started to use computational approaches to enhance the data output per animal. This sometimes allows us, for example, to test preliminary hypotheses using old data, to determine whether it would be appropriate to conduct new experiments testing these hypotheses.




3.2 Have you been able to reduce your animal usage?  					                    NO

If so, how have you achieved this (e.g., through experimental design, changes to the regulated procedures used)? Please give an indication of the actual numbers reduced.
	
We have always aimed to use the minimum numbers of animals required to generate statistically reliable outcome measures. 




3.3 Are you involved with any tissue sharing schemes either within the University or more widely?  

Please explain:
	
I am on the institutional 3R’s mailing list. We also ensure that any ‘spare’ tissue (e.g. from animals that are culled after completing behavioural experiments, where brains are not required for further analysis) is made available to other researchers who might be able to use the tissue for optimisation of molecular biology protocols in the wet lab.  




3.4 Please LIST the techniques and/or animal models you have used on your licence (include GA models).  Later on you will be asked about the 3Rs achievements – please do not detail your 3Rs achievements in this box.

	
a. Breeding and maintenance of TH::CRE rats
b. Administration of substances to pregnant dams with the intention of altering the behavioural and/or cognitive phenotype of the offspring
c. Maternal separation
d. Social isolation stress
e. Implantation of guide cannulae into brain regions 
f. Chemical, electrical or physical lesions of the brain (including neurochemical lesions)
g. Viral transfection of brain regions
h. Implantation of electrodes into brain regions
i. Implantation of fibre-optic cables into brain regions
j. Implantation of microdialysis probes into brain regions
k. Administration of substances by intravenous, subcutaneous, intramuscular, intraperitoneal or oral routes (including gavage) and intracerebral and intracerebroventricular routes via previously implanted guide cannulae
l. Brain stimulation through previously implanted electrodes
m. Optical stimulation and/or recording through previously implanted guide cannulae
n. Neuronal recordings through previously implanted electrodes
o. Sampling through previously implanted microdialysis probes
p. Implantation of osmotic mini-pumps and/or slow-release drug formulations
q. Implantation of a chronic, indwelling intravenous catheter into the jugular vein
r. Blood sampling from a superficial vessel
s. Food restriction
t. Water restriction
u. Numerous behavioural tasks reinforced with natural reinforcers (e.g. pellets, liquid sucrose) – examples would include the 5-Choice Serial Reaction Time Task, Progressive Ratio, Observing Response Task, appetitive pavlovian conditioning, Signal Detection Task
v. Intravenous self-administration of drugs of abuse
w. In vivo neuroimaging (e.g. MRI, PET), sometimes in conjunction with administration of imaging substances by the intraperitoneal or intravenous routes
x. Numerous behavioural tasks with escapable aversive reinforcers (e.g. punishment of responding)
y. Behavioural procedures involving inescapable aversive stimuli (e.g. electric footshock)
z. Removal of cerebrospinal fluid under terminal anaesthesia
aa. Removal of blood under terminal anaesthesia
ab. Withdrawal from drugs of abuse by removal of access to drug
ac. Administration of substances to label neuronal, glial or immune cells under terminal anaesthesia
ad. Administration of ink or dyes through previously implanted guide cannulae under terminal anaesthesia
ae. Perfusion-fixation
af. Decapitation





3.5 How successful have these techniques and/or models been?  

	
The techniques and models used on this PPL have been appropriate to achieve our objectives, and we have been able to refine some of our approaches (as outlined below, §3.7).

The fibre photometry technique (which was added to the PPL as an amendment in June 2020) is still undergoing further refinement to optimise the strength and reliability of signals obtained from the animals. 




3.6 What limitations, if any, have you encountered?  Were you able to overcome these limitations and, if so, how?

	
As noted above (§3.5), we are still working to optimise the fibre photometry technique. We are addressing the limitations of this technique through altering the specific viruses used to label the neurons of interest and through histological assessments of transfected tissue to determine viral spread, etc. 




3.7 Have you attempted or been able to refine any of your techniques or models? 
         YES
	
Please provide a list of techniques or models you have been able to refine and the refinements you have made.  Please indicate if you have published or disseminated this information during the tenure of this licence and attach a copy of the publication.
	
Stress-enhanced fear learning
At the request of the AWERB when the PPL was approved, we conducted experiments to determine whether the stress-enhanced fear learning (SEFL) procedure developed by the Fanselow lab at UCLA could be refined. The original procedure involves administering 15 unpredictable massed 1s, 1mA footshocks to rats (housed in social isolation) before conducting subsequent tests of fear conditioning to determine whether rats show a behavioural phenotype relevant to post-traumatic stress disorder. We refined this procedure by parametrically determining the minimum number of footshocks that would produce behaviour similar to the 15-shock condition, reducing the magnitude of the footshocks to 0.5s, 0.5mA shocks, and group housing for the duration of the procedure. Our work demonstrated that the proportion of rats showing the PTSD-relevant phenotype (50%) did not differ between the 13- and 15-shock groups, and that phenotype was observed with reduced footshock magnitude and group housing. These data have recently been published in LabAnimal (Van Assche et al., 2022).

Voluntary alcohol consumption using the 2-bottle choice procedure
We attempted to refine the 2-bottle choice procedure to measure alcohol consumption. Usually, this procedure involves socially isolating animals so that their free consumption of alcohol solution (usually 10-20% EtOH in tap water) can be compared to free consumption of water. Animals have to be socially isolated for accurate measurement, which occurs intermittently (every other day, three days per week). We tested whether we could return the animals to group housing in between the 2-bottle choice sessions. Although the animals responded well to being returned to group housing (i.e. there was no evidence of fighting), unfortunately comparison of drinking behaviour between animals of the same strain that had been socially isolated vs. group-housed showed that socially isolated animals drank more than rats that had been returned to group housing in between sessions. Although these data mean that we cannot refine the procedure through the use of only intermittent social isolation, it does provide experimental support for the requirement for long-term social isolation in the 2-bottle choice procedure.




Intracranial surgeries involving chronic implants
We have increased the longevity of chronic cranial implants (e.g. guide cannulae) by using a different adhesive (Superbond) to attach the implants to the skull. 

Implantation of chronic indwelling intravenous catheters
In collaboration with Professor David Belin’s group, intravenous self-administration experiments involving the implantation of chronic, indwelling catheters are now being conducted in Sprague-Dawley rather than Lister-Hooded rats, as Sprague Dawley rats better tolerate the mesh surrounding the catheter implant.




3.8 Do you use systems to monitor the welfare of your experimental animals (e.g., scoring sheet)?													                  YES

If not, why?
	





If you do use a welfare monitoring system, what do you use?  Did you refine or modify your system during the tenure of your licence and what impact did this have?
	
For any animals that have undergone surgery, we use the standard pre-, peri- and post-operative scoring sheets used in the CAF.

For animals that are undergoing behavioural experiments, we do not use scoring sheets, but most animals are run frequently (often daily) on behavioural tasks, allowing their condition to be assessed as they are run on task. My PIL holders use systems such as the grimace scale to assess animal welfare, along with weight records (measured at least weekly, and 3 times per week for food-restricted animals) and behavioural task performance to determine the condition of the animals. Any concerns are raised with the NACWO, NVS and Senior Animal Technicians, and we follow the advice of the NVS regarding treatment plans as appropriate. 




3.9 Were the end points detailed in your project licence appropriate? 			                  YES
Have you needed to modify them during the tenure of your licence? 			                    NO

Please explain.
	





3.10 Please review the non-schedule 1 methods of killing authorised on the protocols on your licence.  In the box below, list each method and beside each clearly indicate which you have used?  Examples of non-schedule 1 methods include: exsanguination, decapitation and perfusion fixation.

	
Perfusion-fixation (used when brains are required for histological analysis, e.g. staining to observe viral expression, guide cannulae placements, lesion extent)
Decapitation (used when brains will be used for in situ hybridisation analyses, requiring almost-instantaneous freezing of the brain post mortem to preserve mRNA expression)




Were these killing methods the most refined? 						                  YES Were they the most appropriate for your experimental data?				                  YES

If you have answered NO to either of the above questions please explain.  If you were able to refine the way your animals were killed please explain how this was achieved.
	





3.11 Have you received awards or funding specifically targeted at the 3Rs?		                    NO

If so what was the source of your funding, when did you receive it and what did the funding allow you to achieve?
	






The AWERB 3Rs committee is particularly interested in this section of your review because information you provided here could be of interest and use to other researchers at the University.  

Information that you have included in this section will be included in the UBS 3Rs Search Tool unless you complete the box below.  UBS will only add information to the UBS 3Rs Search Tool section on the UBS website that University staff can log into using their Raven Access.  You should however disseminate all 3Rs finding more widely. 

I do not agree to information provided in this section to be added to the UBS 3Rs Search Tool for the following reason(s).
	
N/A – I agree to the information provided in this section to be added to the UBS 3Rs Search Tool.








4. Scientific Progress and Benefit Achievements:

4.1 Taking into consideration that your licence may not be due to expire, has your research progressed as you expected?									                    NO

4.2 When your licence is due to expire will you have completed the programme of work described in this licence? 										                    NO

4.3 Regardless of whether you managed to complete your programme of work, what have you achieved/discovered during the time since this licence was granted? (Please copy your key scientific questions/objectives which appear at the beginning of Part D, or in the Action Plan, of your project licence into the box below and against each explain what you have achieved/discovered).

	
PPL Aims and Objectives shown in italicised text:

This project aims to define the psychological, neurobiological, neurochemical and molecular bases of behaviour and cognition, which are transdiagnostic but particularly relevant to specific mental health disorders (including drug addiction, post-traumatic stress disorder, phobia, attention deficit hyperactivity disorder, anxiety, schizophrenia and obsessive-compulsive disorder) to identify underlying mechanisms that ultimately may be targeted for the development of new treatments.

Our specific objectives are to:

1. Define the validity and utility of specific animal models / analogue procedures of mental health disorders. This includes assessment of their:
a. face validity (e.g. in terms of behaviour and neurobiological / neurochemical changes);
b. predictive validity (e.g. determining whether treatments used in humans produce similar changes in the model);
c. construct validity (causal determination of whether the same neural circuits and/or neurochemical systems produces behavioural changes in the model and the disorder).

Specifically, our major research approach is to deconstruct complex mental health disorders into their underlying (dysfunctional) psychological processes, and to assess and, where necessary, develop translational behavioural procedures to selectively and precisely assess these in animals.

Achievements towards this objective:
· Discovery that problems in cognitive flexibility in patients with Parkinson’s Disease and schizophrenia are attributable specifically to impaired learning from negative feedback / losses (Alsiö et al., 2019). Further work (Hervig et al., 2020) showed that learning from feedback depended differentially on subregions of the orbitofrontal cortex, which is associated with dysfunction in numerous mental health disorders (e.g. OCD, addiction). Distinct psychological processes supporting cognitive flexibility can also be dissociated at the level of dopaminergic signalling in the striatum (Sala-Bayo et al., 2020) and serotonergic signalling in the prefrontal cortex (Alsiö et al., 2021).
· Development of a new rodent task (the aversive Observing Response Task, aORT), which allows the assessment of perceived and actual threat on compulsive-like checking relevant to OCD (Vousden et al., 2020).
· Discovery that a widely used procedure to model OCD in rodents, the chronic administration of quinpirole, produced deficits more consistent with impairments in attention or working memory in the Observing Response Task. By contrast, a subpopulation identified by prescreening as more sensitive to pavlovian cues (‘sign-trackers’) were more likely to develop compulsive-like checking behaviour without these other deficits (Eagle et al., 2020).
· Identification of specific thalamic regions in the control of sustained attention and impulsivity, and their independence from cholinergic mechanisms (Mantanona et al., 2020). 
· Demonstration that high impulsive rats can show enhanced performance on tasks that require rapid responding, suggesting a rodent analogue to the ‘functional impulsivity’ previously described in humans (Toschi et al., 2021). Furthermore, dopaminergic and noradrenergic drugs affected different aspects of impulsivity and interacted with individual differences in impulsive endophenotypes (Toschi et al., 2021). 
· Demonstration that habitual alcohol-seeking, but not alcohol preference or voluntary alcohol intake, predicts compulsive alcohol-seeking and compulsive alcohol-drinking. This supports the ‘maladaptive habit’ view of addiction (Giuliano et al., 2021). 
· Development of a novel rodent task, the 5-step Sequential Nosepoke Task (SNT), in which task performance is superior when responding is habitual. This allows more specific interrogation of habitual vs. goal-directed behaviour than currently available tasks, where a lack of goal-directed control is interpreted as being habitually controlled (Turner et al., 2021).
· Identification of different psychological processes contributing to impulsive behaviour (Toschi et al., in press). 
· Demonstration that stress-enhanced fear learning, considered a rodent analogue of post-traumatic stress disorder, can be observed with lower shock magnitudes and reduced numbers of shock than previously published (van Assche et al., under review). 


2. To characterise the impact of individual differences on the risk of developing mental health disorders. This includes individual differences in:
a. psychological processes (e.g. impulsivity, compulsivity, anxiety, reward sensitivity and threat-detection);
b. structural and functional markers (including those identified through MR imaging);
c. environmental risk factors (e.g. exposure to early-life stress or prenatal hormone manipulation);
d. endophenotypes (i.e. genetically at-risk populations produced by breeding).

Specifically, the established clinical literature describes risk factors that correlate with the development of mental health disorders. In animals, we are able to causally manipulate these to determine whether, and how, these factors are associated with changes in psychological processing that contributes to mental health disorders.

Achievements towards this objective:
· Discovery of individual variability in the impact of cocaine self-administration on decision-making as assessed using the rodent gambling task, and identification of a subpopulation of poor decision-makers who were more vulnerable to relapse to cocaine-seeking (Cocker et al., 2019).
· Identification of individual differences in the contribution of specific brain regions to alcohol-seeking behaviour, which identified a subpopulation of individuals more likely to show compulsive alcohol-seeking (Giuliano et al., 2019). Furthermore, other experiments showed that this subpopulation of animals that compulsively seek alcohol are also more likely to compulsively drink alcohol despite alcohol ‘preloading’ or adulteration of alcohol with bitter substances (Giuliano et al., 2021). 
· Discovery of a dissociation in subpopulations of animals that are likely to show compulsive-like checking on a rodent analogue task of OCD and those that are more sensitive to threatened and perceived threat cues (Vousden et al., 2020). This dissociation supports the recent reclassification of OCD from being an anxiety disorder to its own category of compulsive disorder in the Diagnostic and Statistical Manual of Mental Health Disorders (DSM-5, 2013).
· Identification of differences in the expression of specific glutamate receptors in the amygdala of rats that are susceptible and resilient to stress-enhanced fear learning following the same stressful experience (van Assche et al., in revision). 


3. To identify targets for treatment innovation for mental health disorders. This includes:
a. characterisation of the contribution of emotional memories on specific behaviours (for subsequent targeting of their reconsolidation of application of behavioural treatments e.g. extinction);
b. characterisation of neurochemical mechanisms underlying psychological processes relevant to mental health disorders;
c. characterisation of molecular mechanisms underlying psychological processes relevant to mental health disorders that might be indirectly targeted in treatment development.

Specifically, we are able to test highly experimental and innovative treatment approaches to ameliorate psychological dysfunction relevant to mental health disorders and, where this has been translation to human experimental medicine studies, to determine the underlying mechanisms that can lead to optimisation of treatment.

Achievements towards this objective: 
· Discovery that a newly developed behavioural therapy based upon memory reconsolidation (‘extinction within the reconsolidation window’) appears to depend upon extinction mechanisms rather than reconsolidation mechanisms (Cahill et al., 2019) which should lead to different optimisation strategies for this therapy.
· Discovery that drugs blocking the astrocytic glutamate transporter GLT-1 (which enhances glutamatergic signalling) improves cognitive flexibility (Hervig et al., 2020). 
· Demonstration that apparent failures to replicate reconsolidation-based effects could be due to a failure to engage memory lability, as corroborated by molecular markers (Rotondo et al., 2021). 




4.4 For key scientific questions/objectives you could not complete either fully or partly, please include an explanation as to why you were not able to achieve what you set out to achieve when the licence was granted (reasons could for example include lack of funding, the model took longer than expected to develop, another group published data which meant continuing the work would equate to repeating the work, etc.).

	
Our progress against all objectives was slowed by the global pandemic, which necessitated the lab closing for several months in March 2020, and the early termination of some experiments that were due to happen after March 2020. 

The programme of work that intended to characterise other motivational and cognitive deficits in rats that had undergone stress-enhanced fear learning (allowing further insight into these deficits in patients with post-traumatic stress disorder) was not completed due to a lack of funding.




4.5 In the expected benefits section of your licence you described the benefits you believed would be likely to arise from your programme of work.  Please explain what benefits have actually been achieved and, if appropriate, explain how these differ from what you anticipated you could achieve when you wrote the licence.

	
Objective 1. Defining the validity and utility of specific animal models / analogue procedures of mental health disorders. Anticipated benefits:
· Development of animal models that are more representative of the mental health conditions that they are designed to model, whether providing more information about currently available models or developing new models.
· Development of new treatments in the longer term.

Benefits achieved towards this objective:
· Development of new rodent models to provide insights into habit learning (relevant to addiction and OCD) and compulsive-like checking (relevant to OCD). 
· Refinement of the stress-enhanced fear learning model of post-traumatic stress disorder. 
· Greater insights into the neurochemical and psychological mechanisms underlying behaviour on currently existing animal models.
· The longer-term aim of treatment development has not been realised during the course of this PPL, but progress has been made towards this objective through the better understanding of neurochemical mechanisms contributing to specific behaviours, as described above. 


Objective 2. Characterising the impact of individual differences on the risk of developing mental health disorders. Anticipated benefits were:
· Enhanced ability to predict who will develop specific mental health disorders, allowing prescreening of population to allow specific subgroups, likely to develop the disorder, to be studied.
· Identification of human populations vulnerable to specific mental health disorders in the longer term.

Benefits achieved towards this objective:
· Identification of subpopulations of animals more vulnerable to relapse to cocaine-seeking,  alcohol addiction, compulsive-like checking relevant to OCD and development of PTSD-like symptoms following the same stressful experience. We have used this information in our ongoing studies to target specific animals for treatment.
· The long-termer objective of identifying human populations vulnerable in the same manner has not yet been achieved, but work is underway to test this (e.g. the correlation between sign-tracking and compulsive-like checking is being tested in parallel in rodents and humans in a BBSRC-funded project conducted in collaboration with researchers at Anglia Ruskin University).


Objective 3. To identify targets for treatment innovation for mental health disorders. Anticipated benefits were:
· Enhanced efficacy of currently available treatments.
· Development of new treatments for patients for whom currently available treatments are not effective.

Benefits achieved towards this objective:
Since writing the PPL, the reconsolidation-based treatments (which were a major focus of this objective) were questioned after several high-profile failures to replicate. Thus, the focus of the work pivoted to understanding the failures of replication rather than new treatment development. However, our research identified why the apparent failures of replication likely occurred and has contributed to understanding the mechanisms underlying behavioural approaches to memory manipulation, which will ultimately allow the development of more efficacious and optimised treatments.

Our research has identified several potential new pharmacological treatments that might be taken forward into clinical trials (e.g. mGluR2/3 agonists as treatment for compulsive checking in OCD, currently being prepared for a patent application). 




4.6 Specifically, if you were unable to address any or even all your key scientific questions/objectives what impact did this have on the benefits arising from your work?

	
We were able to address each of the objectives to some extent, but not necessarily to the extent envisaged when the PPL was written (due to the pandemic and lack of funding for projects related to some of the mental health disorders of interest.)




4.7 Were you able to identify/develop/implement any new scientific or technical developments during the tenure of this licence? 									                  YES  

If so, what were these and what were/was the benefit(s)?  
	
We developed novel rodent behavioural tasks, which can now be used by us and other research groups to provide better insight into psychological processes that are relevant to mental health disorders. 




4.8	Using the headings below please provide a list of publications and meetings attended where research arising from work undertaken under this licence has been disseminated.  
Please highlight in bold the publications which contain and meetings at which 3Rs achievements were disseminated.
Please only include publications arising from research undertaken under the authority of this licence.  If you have papers in press please include these.
	Publications in scientific journals:

· Cocker PJ, Rotge J-Y, Daniel M-L, Belin-Rauscent A, Belin D (2019) Impaired decision making following escalation of cocaine self-administration predicts vulnerability of relapse in rats. Addiction Biology 25: e12738.
· Giuliano C, Belin D, Everitt BJ (2019) Compulsive alcohol seeking results from a failure to disengage dorsolateral striatal control over behavior. Journal of Neuroscience 39: 1744-1754.
· Alsiö J, Phillips BU, Sala-Bayo J, Nilsson SRO, Calafat-Pla TC, Rizwand A, Plumbridge JM, López-Cruz L, Dalley JW, Cardinal RN, Mar AC, Robbins TW (2019) Dopamine D2-like receptor stimulation blocks negative feedback in visual and spatial reversal learning in the rat: behavioural and computational evidence. Psychopharmacology 236: 2307-2323.
· Cahill EN, Wood MA, Everitt BJ, Milton AL (2019) The role of prediction error and memory destabilization in extinction of cued-fear within the reconsolidation window. Neuropsychopharmacology 44: 1762-1768.
· Hervig ME, Fiddian L, Piilgaard L, Božič T, Blanco-Pozo M, Knudsen C, Olesen SF, Alsiö J, Robbins TW (2020) Dissociable and paradoxical roles of rat medial and lateral orbitofrontal cortex in visual serial reversal learning. Cerebral Cortex 30: 1016-1029.
· Vousden GH, Paulcan S, Robbins TW, Eagle DM, Milton AL (2020) Checking responses of goal- and sign-trackers are differentially affected by threat in a rodent analog of obsessive-compulsive disorder. Learning & Memory 27: 190-200.
· Sala-Bayo J, Fiddian L, Nilsson SRO, Hervig ME, McKenzie C, Mareschi A, Boulos M, Zhukovsky P, Nicholson J, Dalley JW, Alsiö J, Robbins TW (2020) Dorsal and ventral striatal dopamine D1 and D2 receptors differentially modulate distinct phases of serial visual reversal learning. Neuropsychopharmacology 45: 736-744.
· Eagle DM, Schepisi C, Chugh S, Desai S, Han SYS, Huang T, Lee JJ, Sobala C, Ye W, Milton AL, Robbins TW (2020) Dissociable dopaminergic and pavlovian influences in goal-trackers and sign-trackers on a model of compulsive checking in OCD. Psychopharmacology 237: 3569-3581.
· Mantanona CP, Božič T, Chudasama Y, Robbins TW, Dalley JW, Alsiö J, Pienaar IS (2020) Dissociable contributions of mediodorsal and anterior thalamic nuclei in visual attentional performance: a comparison using nicotinic and muscarinic cholinergic receptor antagonists. Journal of Psychopharmacology 34: 1371-1381.
· Hervig ME, Piilgaard L, Božič T, Alsiö J, Robbins TW (2020) Glutamatergic and serotonergic modulation of rat medial and lateral orbitofrontal cortex in visual serial reversal learning. Psychology & Neuroscience 13: 438-458.
· Alsiö J, Lehmann O, McKenzie C, Theobald DE, Searle L, Xia J, Dalley JW, Robbins TW (2021) Serotonergic innervations of the orbitofrontal and medial-prefrontal cortices are differentially involved in visual discrimination and reversal learning in rats. Cerebral Cortex 31: 1090-1105.
· Toschi C, Hervig ME, Moazen P, Parker MG, Dalley JW, Gether U, Robbins TW (2021) Adaptive aspects of impulsivity and interactions with effects of catecholaminergic agents in the 5-choice serial reaction time task: implications for ADHD. Psychopharmacology 238: 2601-2615.
· Giuliano C, Puaud M, Cardinal RN, Belin D, Everitt BJ (2021) Individual differences in the engagement of habitual control over alcohol seeking predict the development of compulsive alcohol seeking and drinking. Addiction Biology 26: e13041.
· Rotondo F, Biddle K, Chen J, Ferencik J, d’Esneval M, Milton AL (2022) Lack of effect of propranolol on the reconsolidation of conditioned fear memory due to a failure to engage memory destabilisation. Neuroscience 480: 9-18.
· Turner K, Svegborn A, Langguth M, McKenzie C, Robbins TW (2022) Opposing roles of the dorsolateral and dorsomedial striatum in the acquisition of skilled action sequencing in rats. Journal of Neuroscience 42: 2039-2051.
· Toschi C, Hervig ME, Burghi T, Sell T, Moazen P, Huang L, Gether U, Robbins TW, Dalley JW (in press) Dissociating reward sensitivity and negative urgency effects on impulsivity in the 5-choice serial reaction time task. Brain and Neuroscience Advances.


	Publications pending, or under review:

· Van Assche IA, Padilla MS, Stupart OSRP, Milton AL (in revision) Refinement of the stress-enhanced fear learning model of post-traumatic stress disorder: a behavioural and molecular analysis. LabAnimal.
· Hervig ME, Toschi C, Petersen A, Vangkilde S, Gether U, Robbins TW (under review) Theory of visual attention (TVA) applied to rats performing the 5-choice serial reaction time task: differential effects of dopaminergic and noradrenergic manipulations. Psychopharmacology.


	Presentations at scientific meetings:

· Great mismatched expectations: retrieval-extinction of fear and drug memories. (2021) Cellular and Molecular Actors of Memory Formation and Stabilisation Symposium, University of Bordeaux.
· Reconsolidation-based approaches for the treatment of mental health disorders: challenges and opportunities. (2021) 34th European College of Neuropsychopharmacology Congress, Lisbon.
· Preventing relapse by modifying memories: challenges and opportunities in exploiting reconsolidation to treat addiction. (2020) Federation of European Neuroscience Societies Forum, online.
· Examining the mechanisms of retrieval-extinction for fear and drug memories. (2019) 48th European Brain and Behaviour Society biennial meeting, Prague.
· Gained in translation: using rodents to enhance treatment strategies for anxiety disorders. (2018) British Association for Psychopharmacology Summer Meeting, London.




Have you remembered to highlight in bold the publications which contain and meetings at which 3Rs achievements were disseminated?

4.9 Have you engaged with the general public by giving interviews about your work on radio, television, at a public meeting or debate or in a newspaper article?					          YES  

If you answered NO: why?
	





If you answered YES: how, where (i.e., what medium did you use) and when did you engage with the public, what sort of information did you disseminate and what was the outcome?
	
Talks for non-specialist audiences:
· Campaign Underground: Focal Recall (2018)
· WARC ‘Brainy Bar’ (2018)
· Rotary Club of Cambridge (2019)

Radio interviews:
· The Naked Scientists (November 2018)
· BBC Radio 5 Live (December 2019)
· Talk Radio Europe (August 2020)
· Newstalk’s Futureproof with Jonathan McCrea (August 2020)

Podcasts:
· The Yousuf and Ryan podcast (September 2020)
· The Deep Dive podcast (November 2020)
· The You Project podcast (September 2021)
· Remake podcast (recorded April 2022)
· Podcast for The Bertarelli Foundation (to be recorded in May 2022)

TEDx Cambridge talk (featured on TED.com in May 2020) – currently on ~2.3M views.






a. 

5. Project Licence management information.

5.1 Amendments (if applicable):
Provide dates and a summary of all amendments made to this licence (i.e., what each amendment requested and why it was required) since the licence was granted (or if appropriate since the licence was last reviewed).  
Please read questions 2.11 and 2.12 – for amendments that apply to this question including those that apply to either 2.11 or 2.12, please provide the date of the amendment here and, if relevant, a note that further information can be found in Section 2.11 or 2.12.

	
November 2018 – alteration of Protocol 2 such that procedures performed on the dam, with the intention of manipulating early life experiences of the pups, may be either pharmacological, behavioural, or both. This change was necessary because the previous wording of the protocol required substances to be administered to the pregnant dams, and therefore precluded studies in which maternal separation from PND5 was the early life manipulation of primary interest. 

April 2019 – alteration of Protocols 3, 4, 8 and 12 to allow for microdialysis probe implantation and sample collection to occur in the same (terminal) surgical procedure, and amendment of the anaesthetic codes (allowing AC) for intraperitoneal, subcutaneous and intracerebral administration of substances such that these could be used to demonstrate that experimental manipulations were having the intended effects on neurochemical signalling (as measured by microdialysis). Also alteration of Protocols 6-18 and 20-22 to allow for labelling of neuronal, glial or immune cells under terminal anaesthesia to allow for subsequent post mortem analysis.

June 2020 – alteration of Protocols 3 and 12 to authorise the use of fibre photometry techniques. This included implantation of chronic, indwelling optical fibres and stimulation and recording through these devices. 

May 2021 – alteration of estimated numbers of animals to be used in Protocols 13-16. (See Section 2.12 for further information.)

September 2021 – request to maintain two animals following unexpected adverse effects, beyond the 14 days usually permitted, with the agreement of the HOI and agreement from the NVS that the animals were sufficiently healthy to participate in experiments. This was necessary because these transgenic animals were expressing virus that would not have sufficiently expressed within 14 days for fibre photometry data to be collected, and would have necessitated repeating the experiment with new transgenic animals, despite the recovery of both affected animals from the unexpected adverse effects (wounds/scabs at the base of the ears, which healed after 7 days).





5.2 Project licence Standard Condition 18 Reports (if applicable):
Provide dates and copies of all Condition 18 reports sent to the Home Office since the licence was granted (or if appropriate since the licence was last reviewed).  Copies of any reports should be attached/supplied as separate documents please.

	
Standard Condition 18 reports were submitted on:
· 21st February 2019
· 7th August 2019
· 4th October 2019
· 11th November 2019
· 16th December 2019
· 29th May 2020
· 18th June 2021
· 12th July 2021
· 20th July 2021
· 22nd September 2021




5.3 Non-Compliance (if applicable):
Provide the date, a summary of the nature of any non-compliance and the outcome (or if appropriate since the licence was last reviewed).

	
16th October 2019 - three batches of rats (B4/339, B4/340 and B4/341, totalling 72 animals) were not fed on Wednesday, 16th October, following a request from the PILh (me) for feeding by UBS technicians. A feeding request had been left for Wednesday 16th and Thursday 17th October. When I returned to the CAF on Friday 18th October, I noticed that the feeding records (daybook record and ticksheet) had been completed for the Thursday but not the Wednesday. I queried this with Hayley Forest, who was extremely helpful and immediately found who had been assigned to the room on the Wednesday, and confirmed that the animals had not been fed. I weighed the animals and found that their weights had plateaued (but not decreased). After this incident, the animals remained well and gained weight as expected.

We determined that a combination of specific factors had contributed to this non-compliance: the technician assigned to feeding was new, and the UBS technicians were under a lot of pressure due to short staffing. However, the following changes were implemented to avoid future incidents:

· The technician assigned to the feeding in this instance underwent further supervision training;
· The rooms were already having a final check at the end of each day by senior UBS technicians, but these were not documented. Sign-off sheets were produced and affixed to each door, with the Senior Technician responsible for the final check signing off each day;
· Hayley Forest produced more detailed guidance on what is required of technicians during AM, PM and End-of-Day checks.

This incident was reported to the HOI (Amita Shortland). Following a conversation with Hayley Forest, she decided to close the matter by issuing Inspector Advice to the PELh.

11th December 2019 – details provided in the CAM section below.

16th December 2019 – one rat was culled after losing 20.4% of his bodyweight, when the PPL limits body weight loss to 15%. (See above for details of the associated Standard Condition 18 report.) The PIL holder, Johan Alsio, was being assisted in animal care by a graduate student, Parisa Moazen, who was granted her PIL during the experiment (2nd December 2019). 

The CAF Technician, Ben Jaggs, noted clinical signs in the animal and it was culled immediately. However, on the day of culling it was noted that the animal had lost more weight than permitted on the PPL. This had not been noted by Parisa Moazen or Johan Alsio. Likely relevant (but not an excuse) to this failure to notice was the fact that Parisa lost contact with her family (based in Iran) during the significant unrest during this period. Johan had not been monitoring Parisa’s recorded weights during this period.

The following actions were taken following this non-compliance incident:
· I contacted all PIL holders working on my PPL to reiterate the limits of delegated authority and to re-emphasise that PIL holders are ultimately responsible for the welfare of their animals, and for personally monitoring bodyweights where these are measured by someone else.
· I reiterated to all PIL holders that weights need to be recorded on MCMS, not just on paper records. (Weights had not been entered into MCMS for these animals.)
· I reiterated the procedure for contacting me to inform me of potential non-compliance incidents and incidents that require a Standard Condition 18 report. (This procedure was not followed on this occasion, meaning that my report to the HOI was delayed.)
· I submitted a Standard Condition 18 report separately, as there were animal welfare implications that arose from this non-compliance.
· Johan Alsio and I agreed that he would not start any new experiments on my PPL until he had undergone retraining and reassessment, and until February 2020 (when this experiment finished) he was supervised by other PIL holders.

Johan ultimately completed retraining and resumed work on my PPL in the autumn of 2020, with no further non-compliance incidents since then.

The incident was reported to the HOI (Amita Shortland) who was satisfied that we had taken reasonable actions to prevent reoccurrence, and who placed the report on file.




5.4 Compliance Assurance Meetings [CAMs] or Root Cause Analysis (RCA) meetings (if applicable):
Provide the date, a summary of the nature of any incident and the outcome, if known (or if appropriate since the licence was last reviewed).

	11th December 2019: Compliance Assurance Meeting after rats left without food or water for ~40hrs 
Nature of incident: During morning (AM) checks (08:30 Tuesday 2/12/19) at the Innes Building, a UBS technician discovered seven rats had been left in their sucrose preference testing (SPT) cages overnight. There was no food, or evidence of food or water bottles, provided on the cages. The rack is an auto-watering type but when set up for Sucrose Preference Testing (SPT) there are no water nozzles on the rack. The cages contained Aspen chips as bedding, no nesting material, or enrichment other than the shelf and one house. There are two racks in this room, one rack for testing only (which is not connected to automatic watering or digital monitoring) and one home cage rack (which is a fully connected automated unit). Consequently, the environment was not monitored for this cage, as there was no device set up for this rack. The rats were in SPT cages when the routine afternoon (PM) checks were performed on their home cages the previous day. This is not unusual, as researchers often work later than 15:45hrs, which is after the PM checks are normally completed by UBS staff.
The rats were returned to their home cages immediately after they were discovered at approximately 0845 hrs, provided with food and water, and monitored. The technician noted the rats all immediately went to the food and most of them were eating for some time. In the meantime the incident was reported to the NVS who requested the technician weigh the animals. This was completed at 12.30, approximately 3.5 hours after the rats were provided with food and water.

The reference weights taken three days previously were taken at a later time of day (when animals tend to be heavier), but compared to those weights: 2 animals had lost weight (3 grams; both large males), 2 animals were the same weight, and 3 animals had gained weight. Fluctuations of this magnitude are normal. The NVS examined the animals, along with the weights provided, and was of the opinion that the animals appeared healthy. 

According to records, these rats would last have received food at 16:30 on Sunday 1st December, which is ~40 hours previous. The PPL states that animals will be fed every 24hrs and will not be food-restricted and water-restricted at the same time, so this incident was reported to the HOI as a non-compliance and a CAM organised.

Outcome: Investigation of this incident and the CAM established that the problem had arisen due to a miscommunication between the PILh and a student intern who was working under delegated authority as to who would return the animals to their cages and feed them. The meeting focused on practical ways to avoid such miscommunications in future, which included:
· Implementing double checking and secondary signoffs by UBS technicians to confirm that animals have been fed and watered daily (similar to the system implemented in the Combined Animal Facility, where two records of feeding must be completed and if either is not, then animals are fed immediately by technicians the next morning)
· Implementation of a WhatsApp confirmation message by the research team, confirming that animals have been fed (to avoid confusion over who has fed animals each day where multiple researchers are working on a project)
· Discussion of flexibility in start times between researchers and UBS staff, so that welfare checks can be completed at either end of the day.

This was reported to the HOI (Lynda Noddings) who closed the matter by issuing Inspector Advice to the PILh (Ethan Dutcher).




5.5 Have there been any other issues that have affected the management of this licence that you feel should be taken into consideration, (e.g., equipment failure, absence of key staff, change in the health status of the animal unit etc.)?

	
No.







6 Retrospective Review:  

Project Licence Holder check list:
	AWERB requires the following documents
	Documents sent to AWERB

	Completed copy of this form
	✓

	Copies of Condition 18 reports (if applicable)
	✓

	Copies of 3Rs publications (if applicable)
	✓







For UBS office use only:
	
	Date

	1. Retrospective review form sent to project licence holder
	21/04/2022

	2. Retrospective review form received by the Project Support Team
	

	3a. Project Support Team meeting 
	

	3b. 3Rs committee
	

	3c. AWERB Standing Committee
	

	4. Process completed
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