Retrospective Assessment of Project Licences
Project Licence Retrospective Assessment

“The overall purpose of retrospective assessment 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 Assessment
Version 5.9                                                                                        12th November 2021
1. General Information:
Project licence holder to complete 
if information provided is incorrect
	Name:
	Professor Nicholas Morrell
	

	Contact details:
Address & tel.


	Victor Phillip Dahdaleh Heart and Lung Research Institute
University of Cambridge
Cambridge Biomedical Campus
Papworth Road
Cambridge CB2 0BB

	

	Project No.
	PP7550697

	Project title
	Mechanisms and treatment of pulmonary vascular diseases

	Project purpose
	To determine the mechanisms of genetic forms of a rare disease, pulmonary arterial hypertension (PAH).



	Date licence was granted
	04th March 2021

	Date of retrospective assessment is sent to the PPLh
	15th July 2024




The following are the triggers for licence Retrospective Assessment:
If you are completing this form because you have been asked to complete a Retrospective Assessment 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
	X
	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 Assessment.



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.



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




	Protocol No.
	Species
	 
	 
	 
	Actual severity recorded

	
	
	 
	 
	 
	

	
	
	 
	 
	 
	

	
	
	Protocol severity category
	 
	Actual number used
	

	
	
	 
	Total est. number
	 
	Non-recovery
	Sub Threshold
	Mild
	Moderate
	Severe
	Totals

	1
	Mouse
	Mild
	150
	1st year
	0
	0
	41
	0
	0
	41

	
	
	
	
	2nd year
	0
	0
	14
	0
	0
	14

	
	
	
	
	3rd year
	0
	0
	2
	0
	0
	2

	
	
	
	
	4th year
	0
	0
	4
	0
	0
	4

	 
	 
	 
	 
	Total
	0
	0
	61
	0
	0
	61

	2
	Mouse
	Moderate
	150
	1st year
	0
	0
	0
	16
	0
	16

	
	
	
	
	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
	16
	0
	16

	3
	Mouse
	Moderate
	150
	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

	4
	Mouse
	Mild
	6000
	1st year
	0
	979
	0
	0
	0
	979

	
	
	
	
	2nd year
	0
	1398
	0
	0
	0
	1398

	
	
	
	
	3rd year
	0
	1735
	0
	0
	0
	1735

	
	
	
	
	4th year
	0
	691
	0
	0
	0
	691

	 
	 
	 
	 
	Total
	0
	4803
	0
	0
	0
	4803

	5
	Mouse
	Mild
	1500
	1st year
	0
	0
	49
	0
	0
	49

	
	
	
	
	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
	49
	0
	0
	49

	6
	Mouse
	Moderate
	850
	1st year
	0
	0
	0
	67
	0
	67

	
	
	
	
	2nd year
	5
	0
	0
	58
	2
	65

	
	
	
	
	3rd year
	0
	0
	0
	297
	0
	297

	
	
	
	
	4th year
	0
	0
	0
	62
	1
	63

	 
	 
	 
	 
	Total
	5
	0
	0
	484
	3
	492

	7
	Mouse
	Non-recovery
	850
	1st year
	39
	0
	0
	0
	0
	39

	
	
	
	
	2nd year
	17
	0
	0
	0
	0
	17

	
	
	
	
	3rd year
	4
	0
	0
	0
	0
	4

	
	
	
	
	4th year
	0
	0
	0
	0
	0
	0

	 
	 
	 
	 
	Total
	60
	0
	0
	0
	0
	60

	8
	Mouse
	Non-recovery
	400
	1st year
	49
	0
	0
	0
	0
	49

	
	
	
	
	2nd year
	13
	0
	0
	0
	0
	13

	
	
	
	
	3rd year
	0
	0
	0
	0
	0
	0

	
	
	
	
	4th year
	0
	0
	0
	0
	0
	0

	 
	 
	 
	 
	Total
	62
	0
	0
	0
	0
	62

	09a
	Mouse
	Moderate
	1000
	1st year
	0
	0
	0
	82
	2
	84

	
	
	
	
	2nd year
	0
	0
	0
	117
	8
	125

	
	
	
	
	3rd year
	0
	0
	0
	0
	0
	0

	
	
	
	
	4th year
	0
	0
	0
	0
	0
	0

	 
	 
	 
	 
	Total
	0
	0
	0
	199
	10
	209

	09b
	Rat
	Moderate
	800
	1st year
	0
	0
	0
	16
	0
	16

	
	
	
	
	2nd year
	0
	0
	0
	41
	3
	44

	
	
	
	
	3rd year
	0
	0
	0
	0
	0
	0

	
	
	
	
	4th year
	0
	0
	0
	0
	0
	0

	 
	 
	 
	 
	Total
	0
	0
	0
	57
	3
	60

	10a
	Mouse
	Mild
	300
	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

	10b
	Rat
	Mild
	100
	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
	Mouse
	Severe
	200
	1st year
	0
	0
	0
	0
	0
	0

	
	
	
	
	2nd year
	0
	0
	0
	0
	24
	24

	
	
	
	
	3rd year
	0
	0
	0
	0
	7
	7

	
	
	
	
	4th year
	0
	0
	0
	0
	0
	0

	 
	 
	 
	 
	Total
	0
	0
	0
	0
	31
	31

	12
	Mouse
	Moderate
	400
	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

	 
	 
	 
	 
	 
	 
	 
	 
	 
	Whole Total
	5843



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

	01
	Same
	

	02
	Same
	

	03
	N/A
	No animals were used on this protocol

	04
	Lower
	No phenotypes were seen in any of the GA mice at the severity predicted and were moved to experimental protocols as soon as possible

	05
	Same
	

	06
	Same
	The majority of mice experienced the severity predicted.

	07
	Same
	

	08
	Same
	The majority of mice experienced the severity predicted.

	09a
	Same
	

	09b
	Same
	

	10a
	N/A
	No animals were used in this protocol

	10b 
	N/A
	No animals were used in this protocol

	11
	Same
	

	12
	N/A
	No animals were used in this protocol




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).

	The rat Sugen (SU-5416) hypoxia model (Protocol 09b) involves subjecting rats to a single subcutaneous dose of Sugen (20mg/kg) followed by a period in hypoxic conditions (10% O2) via nitrogen displacement.  Animals develop severe disease very similar to the human form of pulmonary arterial hypertension (PAH).  Approximately 12% (7/60) of animals died suddenly and unexpectedly in the latter part of this protocol due to right heart failure. Animals show no adverse clinical signs and or weight loss prior to death.  Such occurrences were immediately reported to the NACWO and advice followed and standard condition 18 reports submitted.  

We used the Pulmonary artery banding protocol (PAB) to examine the impact of PAH-related pathway manipulation by knocking down of BMP9 on the responses of the right ventricle of the heart to increased pressure loading. To do this, we performed PAB using the Bmp9KO mouse. This protocol allows the response of the right ventricle to high after-load, independently of changes in the blood vessels of the lung.  The surgical procedure is extremely challenging and 74% (23/31) of animals either died during the procedure or failed to recover.  All episodes were reported to the NACWO and HOI and advice taken.  Due to the issues associated with the procedure it was decided not to continue with this programme of work.

To assess if pulmonary hypertension or arteriovenous malformation (AVM) phenotype is associated with knocking down Endoglin in mice. We used the Eng floxed mouse (NMAV) and knocked down Endoglin using Tamoxifen.  Several mice were either found dead or had to be culled prior to the end of the protocol.  The most likely cause of the problem was the treatment with Tamoxifen (80mg/kg for 5 days) which leads to the knockdown of endoglin in the endothelial cells, which leads to pulmonary hypertension and/or arteriovenous malformations (AVMs) in the pubic symphysis, which leads to heart failure (as published previously). In the post-mortem, the mice had an increased heart size, indicative of heart failure, and some minor lung inflammation. We suspect pulmonary and pubic symphysis AVMs to also occur in this mouse model, as that is a common phenotype in human disease (HHT1).  All mice were reported to the NACWO and HOI and further checks, and weighing was implemented for any future studies.  Unfortunately, as with other disease phenotypes associated with PAH the animals show little or no clinical signs prior to death.



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

	04
	8% (382/4803) Due to problems with mating such as prolapse, complications with birthing, total litter loss etc.

	06
	1% (4/492) Animals found dead following administration of substances 

	09a
	14% (30/209) Animals culled due to weight loss associated with the procedure

	09b
	12% (7/60) Animals found dead or culled due to adverse clinical signs

	11
	74% (23/31) Animals died prior to the end of study due to complications associated with the complexity of the surgery.  The majority of animals died under anaesthesia or failed to recover.



2.5 Were your estimated animal numbers accurately reflected in your actual animal usage as provided in Table 2.1 above?									         YES    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.

	01
	

	02
	

	03
	

	04
	

	05
	Several models we used did not display the phenotype we expected so further research of this model was not required.  We have developed more robust in vitro screening and thus reduced the number of in vivo experiments required.  The models used are inducible floxed mice that require daily injection of Tamoxifen which can result in severities greater than mild.

	06
	Several models we used did not display the phenotype we expected so further research of this model was not required.  We have developed more robust in vitro screening and thus reduced the number of in vivo experiments required.  The legacy of the COVID-19 pandemic had a serious impact on our experiments as we had restricted access to the facility resulting in delays that impacted on this programme of work.

	07
	Several models we used did not display the phenotype we expected so further research of this model was not required.  We have developed more robust in vitro screening and thus reduced the number of in vivo experiments required. The legacy of the COVID-19 pandemic had a serious impact on our experiments as we had restricted access to the facility resulting in delays that impacted on this programme of work.  Due to using echocardiography to longitudinally measure disease progression fewer animals required the non-recovery catheterisation protocol.

	08
	Several models we used did not display the phenotype we expected so further research of this model was not required.  We have developed more robust in vitro screening and thus reduced the number of in vivo experiments required.  The legacy of the COVID-19 pandemic had a serious impact on our experiments as we had restricted access to the facility resulting in delays that impacted on this programme of work.

	09a
	The legacy of the COVID-19 pandemic had a serious impact on our experiments as we had restricted access to the facility resulting in delays that impacted on this programme of work.

	09b
	Several post-doctoral scientists conducting animal experiments left the laboratory resulting in fewer experiments required.

	10a
	Unfortunately, we did not identify any drug candidates that required pharmacokinetic testing in vivo.

	10b
	Unfortunately, we did not identify any drug candidates that required pharmacokinetic testing in vivo.

	11
	The surgical technique proved more challenging than predicted and due to the considerable number of animals lost we decided to discontinue this programme of work.

	12
	Several models we used did not display the phenotype we expected so further research of this model was not required.  



2.6 Have you re-used animals? 								         YES    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? 							         YES    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:
All wastage is associated with protocol 04 ‘Breeding and maintenance of genetically altered mice’.  The majority of our protocols require the breeding of homozygous mice and appropriate litter mate controls.  This breeding strategy involves breeding heterozygote mice resulting in approximately 50% of the animals not required to transition to other protocols.  Heterozygote mice would therefore be culled, and tissue taken for further analysis but not included in experiments.  We also identified a potential issue with our GA female mice dosed with Tamoxifen and therefore conducted the vast majority of our experiments on male mice. This resulted in a further 25% of ‘wasted’ animals.  

	Estimated number or percentage of animals wasted and if appropriate provide this information by protocol: 
Protocol 04 ‘Breeding and maintenance of genetically altered mice’ approximately 75%



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.
	We replaced breeders before their reproductive performance declined.  We maintained breeding pairs of various ages by replacing a percentage of them monthly.
We replaced non-productive breeders by using the following signs that indicate that breeders are non-productive:
· They produced no litter within 60-days of mating
· They produced no litter within 60-days of their last litter
· They produced litters but do not wean pups for two to three litters
Mice were mated at six to eight weeks old.  We have found younger mice generally breed better than older animals.
We kept accurate breeding records using the university Mouse colony management software (MCMS)
The majority of heterozygous offspring not required for further testing were culled and tissue taken for further analysis.



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    NO
		b) accessed by researchers outside the University?				 	         YES    NO
		c) would you allow other researchers at the University to use your strains?	         YES    NO
		d) would you allow external researchers to use your strains with an MTA applied?	         YES    NO

If you have answered YES to any of these questions please elaborate below:
	We have shared several mouse strains with collaborators both in the UK and internationally.  For example, we have shared our NMAL: ATP13A3 mouse strain with collaborators in Germany.  To share our GA animals an MTA would need to be in place to protect our intellectual property.






If you have answered NO to any of these questions please explain why.
	The MCMS database is not accessible to researchers outside of Cambridge.  We have successfully collaborated with several researchers both in the UK and internationally sharing animals, tissue and data.





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.).	         YES    NO

Please explain/provide examples.
	Single housed animals that can be paired, such as single housed female mice were allocated to other cages as soon as possible. Animals were acclimatised before use. We provide environmental enrichment where possible. The latter is more difficult in animals within the hypoxic chambers as checks need to be made through the chamber walls without removing the animals from the hypoxic environment.



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

	Species
	Source
	Approx. percentage

	Mouse
	Bred in house
	95%

	Mouse
	Animals born in the UK at a licenced establishment
	5%

	Rat
	At a licenced establishment authorised to supply animals of a type authorised in this project (Charles River Labs)
	100%



2.12	During the tenure of the licence have you requested an amendment to increase/decrease animal numbers?  											         YES    NO

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

	04
	5000
	6000



If you have increased or decreased animal numbers please explain why this was necessary?
	During the COVID-19 lockdowns, access to our animal facility was not allowed for several months and was restricted during the easing of the lockdowns. We needed to maintain our mouse colonies, but the lack of access meant we were unable to use a considerable number of our mice in experiments. Consequently, these mice were culled under protocol 04 (Breeding and maintenance of genetically altered mice) as surplus.  Due to the uncertainty of when the COVID-19 lockdowns would be lifted we needed to continue to breed mice to maintain our genetically altered strains and so we could continue our experiments as soon as possible.  This unforeseen event resulted in an underestimation of the number of mice we required to complete the aims of the PPL.  We therefore requested to increase the number of mice in protocol 04 from 5000 to 6000.



2.13	During the tenure of this licence have you requested an amendment to increase/decrease the severity of any protocols? 									         YES    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?
	








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?  										         YES    NO

Please explain.
	We strive to use human-derived material wherever possible to undertake mechanistic studies and to screen for drug effects. For example, we have used gene-edited induced pluripotent stem cells to examine the effect of PAH causing mutations on cell function. In addition, we have developed techniques to isolate blood outgrowth endothelial cells from patients and controls to undertake studies of specific gene mutations.



3.2 Have you been able to reduce your animal usage?  					         YES    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 optimised our experimental design with the use of the appropriate power calculations.  For example, for phenotyping studies we use a power calculator to estimate the number of animals required for each group for each study and load comparison groups appropriately. 



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

Please explain:
	We use the ubs-3rs-enquiry-request@lists.cam.ac.uk distribution list for sharing tissue etc.



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.

	GA Animals: 
Gdf2tm1Sjl  
Gt(ROSA)26Sortm1(cre/ERT2)Tyj
Smad9tm1Rob/H 
Sox17tm2Sjm,
Bmp10tm1/Gt(ROSA)26Sortm1(cre/ERT2)Tyj
Eif2ak4tm1.2Dron
Atp13a3em-P452Lfs/H
Sox17tm1Sjm
Aqp1em1H
Engtm2.1Hma
Tg(H2-K1-tsA58)6Kio
Tgfbr2tm
Gt(ROSA)26Sortm1(EYFP)Cos
Tg(Cdh5-cre/ERT2)
Sprague Dawley
Sugen-hypoxia rat model of PAH
Mouse chronic hypoxia
Mouse acute hypoxia 
Right ventricle heart catheterisation using pressure volume conductance catheters
Left ventricle heart catheterisation using pressure volume conductance catheters
Standard dosing techniques – (PO, IP, SC, intranasal, etc.)
Echocardiography



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

	In general terms, we have found that the genetically modified mice display only subtle manifestations of human PAH. This is sometimes only reflected in the lung pathology rather than any change in haemodynamics.



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

	We have attempted to overcome the subtle nature of the haemodynamic dysfunction in the genetic mouse models by using histological evidence of lung pathology.



3.7 Have you attempted or been able to refine any of your techniques or models? 
         YES    NO
	
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.
	The techniques used have been refined and we endeavour to obtain the most amount information we can from each animal.  For example, we now routinely perform both right and left heart catheterisation on our models.  



3.8 Do you use systems to monitor the welfare of your experimental animals (e.g., scoring sheet)?													         YES    NO

If not, why?
	Genetically modified mice display only subtle manifestations of human PAH. This is sometimes only reflected in the lung pathology rather than any change in haemodynamics and therefore no clinical signs are noted. Animals show no adverse clinical signs and or weight loss prior to death and therefore any score sheets would not be appropriate.



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?
	N/A





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

	Exsanguination – this technique is used at the end of our terminal measurement of right heart catheterisation to obtain a large blood sample for further analysis thus reducing the number of animals required for blood sampling via venepuncture.



Were these killing methods the most refined? 						         YES    NO
Were they the most appropriate for your experimental data?				         YES    NO

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?		         YES    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).
	









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?									         YES    NO

4.2 When your licence is due to expire will you have completed the programme of work described in this licence? 										         YES    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).

	Objective 1 - To validate putative PAH genes in genetically modified mice
We gained insights into the lung pathology, molecular consequences and phenotypic data from mice mutated for the following PAH related genes; Gdf2, Smad9tm1Rob/H, Sox17, Bmp10, Eif2ak4, Atp13a3, Aqp1 and Eng. These data have helped to validate the pathogenic nature of mutations, particularly in ATP13A3 and AQP1, which support the reporting of these genes as causal in PAH patients carrying mutations in these genes.

A major limitation to achieving the objectives in the PPL was the observation that the pulmonary haemodynamic phenotype of genetically modified mice was often absent. In other words they developed little or no obvious elevation of pulmonary arterial pressure. Pathological changes were often confined to histopathology or molecular signals. This is not unexpected because mutations in PAH have reduced penetrance.

Objective 2 - To determine the regulation of PAH genetic pathways in rodent models of PAH
We have not completed this objective due to the early termination of the PPL, but we have provided evidence for dysregulation of gene expression in these pathways as part of the molecular characterisation of animals studied in Objective 1.

Objective 3 - To provide proof-of-concept for new therapeutic interventions in PAH
We have not completed this objective due to the early termination of the PPL . However, work is continuing in the ATP13A3 model by a former Research Associate, now in Germany, to further explore the therapeutic potential of modifying polyamine metabolism as a treatment for PAH. The published work from our group identified this poorly characterised gene as a polyamine transporter.




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.).

	





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.

	On successful completion of the above objectives, we will have provided evidence for or against the	Comment by Stephen Moore: Taken from the PPL.  Can we please add answers to this question?
causal involvement of a putative genetic pathway in PAH, whether additional stimuli are required to
develop disease, and proof-of-concept for targeting that pathway as a prelude to experimental
medicine studies in patients with PAH.

The main outcomes from the PPL was the validation of novel PAH genes discovered in patients with PAH. In particular, histological and molecular studies in the lungs of animals with mutations in gdf2, atp13a3, and aqp1, and BMP10.

We successfully identified the previously unappreciated role of polyamines in PAH, because we discovered that atp13a3 is a polyamine transporter.
 



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?

	
Due to premature termination of the PPL we were unable to study the molecular characterisation of genetically modified animals to the extent we would have wished.





4.7 Were you able to identify/develop/implement any new scientific or technical developments during the tenure of this licence? 									          YES    NO

If so, what were these and what were/was the benefit(s)?  
	





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:
Rodor, J., Chen, S. -H., Scanlon, J. P., Monteiro, J. P., Caudrillier, A., Sweta, S., . . . Baker, A.
H. (2021). Single-cell RNA-seq profiling of mouse endothelial cells in response to
pulmonary arterial hypertension.

Macias, D., Moore, S., Crosby, A., Southwood, M., Du, X., Tan, H., . . . Cowburn, A. S. (
2021). Targeting HIF2α-ARNT hetero-dimerisation as a novel therapeutic strategy for
pulmonary arterial hypertension.

Sarah L. Mirza a b, Paul D. Upton a b, Joshua Hodgson a b 1, Stefan Gräf a b, Nicholas W. Morrell a b 2, Benjamin J. Dunmore a b 2
SEMA3G regulates BMP9 inhibition of VEGF-mediated migration and network formation in pulmonary endothelial cells

Bin Liu 1, Mujahid Azfar 2, Ekaterina Legchenko 1, James A West 3 4 5, Shaun Martin 2, Chris Van den Haute 6 7, Veerle Baekelandt 6, John Wharton 8, Luke Howard 8, Martin R Wilkins 8, Peter Vangheluwe 5, Nicholas W Morrell 1, Paul D Upton 1
ATP13A3 variants promote pulmonary arterial hypertension by disrupting polyamine transport

Upton PD, Dunmore BJ, Li W, Morrell NW.
An emerging class of new therapeutics targeting TGF, Activin, and BMP ligands in pulmonary arterial hypertension

Hodgson J, Ruiz-Llorente L, McDonald J, Quarrell O, Ugonna K, Bentham J, Mason R, Martin J, Moore D, Bergstrom K, Bayrak-Toydemir P, Wooderchak-Donahue W, Morrell NW, Condliffe R, Bernabeu C, Upton PD.
Homozygous GDF2 nonsense mutations result in a loss of circulating BMP9 and BMP10 and are associated with either PAH or an "HHT-like" syndrome in children

Li W, Long L, Yang X, Tong Z, Southwood M, King R, Caruso P, Upton PD, Yang P, Bocobo GA, Nikolic I, Higuera A, Salmon RM, Jiang H, Lodge KM, Hoenderdos K, Baron RM, Yu PB, Condliffe AM, Summers C, Nourshargh S, Chilvers ER, Morrell NW.
Circulating BMP9 Protects the Pulmonary Endothelium during Inflammation-induced Lung Injury in Mice



	Publications pending, or under review:
Benjamin J. Dunmore1*, Stephen Moore1*, Joshua Hodgson2, Kate Auckland3, Nichola Figg1, Nobuhiro Kikuchi1, Mark Southwood4, Martin Bennett1, Stefan Gräf1, Wei Li1, Nicholas W. Morrell1, Paul D. Upton1.  
BMP9 knockout impairs normal pulmonary muscularisation and confers aberrant Tamoxifen sensitivity.



	Presentations at scientific meetings:
Meetings where the endoglin knockout mouse work was presented
31/03/2023 Workshop held in Cambridge to discuss guidance regarding the safe use of tamoxifen 
20/04/2023	Poster presentation at BHF CRE/Cam Cardiovascular symposium, Cambridge
5-6/06/2023	Poster presentation at BAS/BSCR conference in Manchester 
15/09/2023	15 min oral presentation at Department of Medicine Annual Research Day, Cambridge
11/04/2024		Oral presentation 20 min at the PH Grand Round, HLRI, Cambridge
12/04/2024		Oral presentation 8 min at BHF Student Conference, Bristol 
Future meetings
27/09/2024	Poster presentation at Department of Medicine Annual Research Day, Cambridge
15-19/10/2024	15th Hereditary Haemorrhagic Telangiectasia (HHT) International Scientific Conference, France  



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    NO

If you answered NO: why?
	

The opportunity did not arise.




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?
	







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.

	June 2022 – We developed an ex vivo latex dye perfusion model to help visualise vascular changes in our diseased models.  We proposed adding an additional step to protocol 6 to include injection of an anticoagulant up to 30mins prior to the dye perfusion to prevent blood clots under non recover anaesthesia.  Blood clots impede the flow of the latex through the vasculature which prevent consistent imaging of any vascular changes.  We have also added an additional route of administration to Protocol 6 step 6 to include intra-arterial under terminal anaesthesia.

June 2023 - During the COVID-19 lockdowns, access to our animal facility was not allowed for several months and was restricted during the easing of the lockdowns. We needed to maintain our mouse colonies, but the lack of access meant we were unable to use a considerable number of our mice in experiments. Consequently, these mice were culled under protocol 04 (Breeding and maintenance of genetically altered mice) as surplus.  Due to the uncertainty of when the COVID-19 lockdowns would be lifted we needed to continue to breed mice to maintain our genetically altered strains and so we could continue our experiments as soon as possible.  This unforeseen event has resulted in an underestimation of the number of mice we required to complete the aims of the PPL.  We therefore request to increase the number of mice in protocol 04 from 5000 to 6000.







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.

	








[bookmark: _MON_1783512234][bookmark: _MON_1783512264][bookmark: _MON_1783512302][bookmark: _MON_1783512344][bookmark: _MON_1783512385][bookmark: _MON_1783512463][bookmark: _MON_1785152371]




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).

	

N/A



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).

	N/A





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.)?

	

None.






6 Retrospective Assessment:  

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 assessment form sent to project licence holder
	15/07/2024

	2. Retrospective assessment 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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Please use this form to notify the Animals in Science Regulation Unit (ASRU) of procedural-related adverse effects that have exceeded or are likely to exceed the severity limitations or controls described in the project licence. ASRU will use this information to determine whether any further action is required.



Do not use to report:

· adverse effects that are due to non-procedural issues;

· potential non-compliance (report by other means);

· issues without adverse welfare consequences.



If you are in doubt whether or not you need to fill in this form, please contact your assigned Inspector.



Please clearly title your document: ‘ASRU_establishment name_PPL number_PPLh surname_date_sc18’ and send to your Inspector (e.g. using cjsm) with the subject heading ‘PPL SC 18 Notification PPL [Number]



		Establishment Licence name

		University of Cambridge



		Establishment Licence number

		X81BD37B1





		Name of PPL holder

		Nicholas W. Morrell MD FRCP FMedSci





		PPL number

		PP7550697



		Protocol no

		11



		Protocol title

		Pulmonary artery banding (Mice)



		Severity classification

		Severe



		1. Date of incident

		11-05-2022



		2. Species

		Mouse



		3. Brief details of study and how the limits or constraints  have been breached

		To examine the impact of PAH-related pathway manipulation by knocking down of BMP9 on the responses of the right ventricle of the heart to increased pressure loading. To do this, we performed pulmonary artery banding (PAB) using the Bmp9KO mouse. This protocol allows the response of the right ventricle to high after-load, independently of changes in the blood vessels of the lung.

Briefly, mice were Anesthetised with 1-2% isoflurane and ventilated mechanically (at a rate of 120–140 breaths/min with a tidal volume of 10 μl/g body wt). An incision was made at the second left intercostal space using sterile technique and the pericardium opened. The main trunk of PA was isolated under the left atrial appendage. A 7-0 silk suture was placed around the PA, with a loose double knot, a 25-gauge needle placed beside it, and the PA occlude and then the needle removed rapidly. The chest was closed with 6-0 sutures around adjacent ribs, and the muscle and skin incision layer sutured. 

On the 5th May 2022 animal number NMAB34.1b was weighed (31.5g) and then underwent Pulmonary artery banding by Nobuhiro KIKUCHI (PIL I59665057).  Nobuhiro has previous experience of performing PA banding in his native country of Japan.  However, prior to starting this procedure in the UK he was trained and assessed in aseptic technique at the University of Cambridge.  The veterinary surgeon also assessed the technique and was happy for Nobuhiro to continue.  As per study plan and to assess pulmonary artery banding efficiency animal NMAB34.1b was imaged by ultrasound.  Briefly, the animal was anesthetised with 4% isoflurane and maintained at 1-2% isoflurane during the imaging procedure.  The animal was surcured to the imaging platform with surgical tape and ECG heart rate and respiration rate recorded.  During the imaging procedure the animals’ vital signs rapidly decreased and the anaesthetic gas was turned off immediately.  Animal NMAB34.1b failed to recover from the anaesthetic. I have attached the bodyweight data to this report.









		4. Have you taken advice from the Named Animal Care and Welfare Officer/Named Veterinary Surgeon/others?

		The veterinary surgeon has been in close contact with Nobuhiro and has advised perfecting the technical aspects of the procedure on dead mice.



		5. Cause of Problem, if known

		Probable right heart failure induced by pressure overload.



		6. Action that has been or will be taken

(For example, formulation of drug changed, supportive treatment given, study design modified). If no action needed, indicate why (for example, none required as study has been terminated and will not be repeated)

		Having spoken with the veterinary surgeon it was agreed that Nobuhiro continue perfecting the technique on dead mice.  The animals that have survived the procedure will be assessed for severity by ultrasound and right heart catheterisation. The procedure is not routinely performed in the UK therefore finding appropriate training/advice is proving challenging.  



		7. Reported by (name)

		Mr. Stephen Moore



		8. Date

		09-05-2022







[bookmark: _Toc86483909][bookmark: _Toc402366355]******************************For official use******************************************



Inspector’s comments and recommendations:



		Comments and recommendations

		· Thank you for this SC18 report.

· Death is considered to be a severe severity classification and although protocol 11 is denoted as severe severity there has still been a breach of protocol severity, triggering a SC18 report.

· Further information is required as described below:

· For certaincy, please clarify; was the PAB procedure performed 6 days prior to the animal dying under anaesthesia during imaging?

· How long had the animal been anaesthetised before its vital signs became unstable?

· Had the animal been given any contrast media for the imaging?

· Given that you state ‘The procedure is not routinely performed in the UK therefore finding appropriate training/advice is proving challenging’, how was the PILh (Nobuhiro Kikuchi) signed-off as competent in PAB at the Establishment?

· Please supply the training records for Nobuhiro Kikuchi.

· Please note that any additional information should be returned on this initial report form by adding to the information that is already present in a colour other than black, e.g. red, to make the additional information clear.

· Please also add the case number 221087 to the header of your return Email to assist with onward processing.





		Inspector name 



		Mark Dagleish BVM&S, PhD, MRCVS, FRCPath



		Date

		23rd May 2022
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MCMS table export-92


			Sample Date			Weight Value			Weight Unit			Edited By			% From Previous			% From Baseline			% From Maximum			Is QC Failed?			QC Comments			Is Baseline Weight?			Baseline Weight


			5/5/22 12:43			31.5			g			Carrie Turnbull									0			No						No


			5/6/22 9:39			29.9			g			Carrie Turnbull			-5.1						-5.1			No						No


			5/8/22 8:51			30.1			g			Carrie Turnbull			0.7						-4.4			No						No
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Please use this form to notify the Animals in Science Regulation Unit (ASRU) of procedural-related adverse effects that have exceeded or are likely to exceed the severity limitations or controls described in the project licence. ASRU will use this information to determine whether any further action is required.



Do not use to report:

· adverse effects that are due to non-procedural issues;

· potential non-compliance (report by other means);

· issues without adverse welfare consequences.



If you are in doubt whether or not you need to fill in this form, please contact your assigned Inspector.



Please clearly title your document: ‘ASRU_establishment name_PPL number_PPLh surname_date_sc18’ and send to your Inspector (e.g. using cjsm) with the subject heading ‘PPL SC 18 Notification PPL [Number]



		Establishment Licence name

		University of Cambridge



		Establishment Licence number

		X81BD37B1





		Name of PPL holder

		Nicholas W. Morrell MD FRCP FMedSci





		PPL number

		PP7550697



		Protocol no

		11



		Protocol title

		Pulmonary artery banding (Mice)



		Severity classification

		Severe



		1. Date of incident

		11-05-2022



		2. Species

		Mouse



		3. Brief details of study and how the limits or constraints  have been breached

		To examine the impact of PAH-related pathway manipulation by knocking down of BMP9 on the responses of the right ventricle of the heart to increased pressure loading. To do this, we performed pulmonary artery banding (PAB) using the Bmp9KO mouse. This protocol allows the response of the right ventricle to high after-load, independently of changes in the blood vessels of the lung.

Briefly, mice were Anesthetised with 1-2% isoflurane and ventilated mechanically (at a rate of 120–140 breaths/min with a tidal volume of 10 μl/g body wt). An incision was made at the second left intercostal space using sterile technique and the pericardium opened. The main trunk of PA was isolated under the left atrial appendage. A 7-0 silk suture was placed around the PA, with a loose double knot, a 25-gauge needle placed beside it, and the PA occlude and then the needle removed rapidly. The chest was closed with 6-0 sutures around adjacent ribs, and the muscle and skin incision layer sutured. 

On the 5th May 2022 animal number NMAB34.1b was weighed (31.5g) and then underwent Pulmonary artery banding by Nobuhiro KIKUCHI (PIL I59665057).  Nobuhiro has previous experience of performing PA banding in his native country of Japan.  However, prior to starting this procedure in the UK he was trained and assessed in aseptic technique at the University of Cambridge.  The veterinary surgeon also assessed the technique and was happy for Nobuhiro to continue.  As per study plan and to assess pulmonary artery banding efficiency animal NMAB34.1b was imaged by ultrasound on the 11th of May (6 days post PAB surgery). Briefly, the animal was anesthetised with 4% isoflurane and maintained at 1-2% isoflurane during the imaging procedure.  The animal was secured to the imaging platform with surgical tape and ECG heart rate and respiration rate recorded.  Approximately 10 minutes into the imaging procedure the animals’ vital signs rapidly decreased and the anaesthetic gas was turned off immediately. The animal was not administered any contrast agent during the ultrasound procedure.  Animal NMAB34.1b failed to recover from the anaesthetic. I have attached the bodyweight data to this report.









		4. Have you taken advice from the Named Animal Care and Welfare Officer/Named Veterinary Surgeon/others?

		As per university policy when a new surgical procedure is performed that is not routinely conducted at Cambridge then the named veterinary surgeon is informed and signs the relevant training records (see attached).  Nobuhiro has significant experience of this procedure in his native Japan and the veterinary surgeon deemed him confident to perform the procedure on 26th January 2022.  The veterinary surgeon has been in close contact with Nobuhiro and has advised perfecting the technical aspects of the procedure on dead mice.







		5. Cause of Problem, if known

		Probable right heart failure induced by pressure overload.



		6. Action that has been or will be taken

(For example, formulation of drug changed, supportive treatment given, study design modified). If no action needed, indicate why (for example, none required as study has been terminated and will not be repeated)

		Having spoken with the veterinary surgeon it was agreed that Nobuhiro continue perfecting the technique on dead mice.  The animals that have survived the procedure will be assessed for severity by ultrasound and right heart catheterisation. The procedure is not routinely performed in the UK therefore finding appropriate training/advice is proving challenging.  



		7. Reported by (name)

		Mr. Stephen Moore



		8. Date

		09-05-2022







[bookmark: _Toc86483909][bookmark: _Toc402366355]******************************For official use******************************************



Inspector’s comments and recommendations:



		Comments and recommendations

		· Thank you for this SC18 report.

· Death is considered to be a severe severity classification and although protocol 11 is denoted as severe severity there has still been a breach of protocol severity, triggering a SC18 report.

· Further information is required as described below:

· For certaincy, please clarify; was the PAB procedure performed 6 days prior to the animal dying under anaesthesia during imaging?

· How long had the animal been anaesthetised before its vital signs became unstable?

· Had the animal been given any contrast media for the imaging?

· Given that you state ‘The procedure is not routinely performed in the UK therefore finding appropriate training/advice is proving challenging’, how was the PILh (Nobuhiro Kikuchi) signed-off as competent in PAB at the Establishment?

· Please supply the training records for Nobuhiro Kikuchi.

· Please note that any additional information should be returned on this initial report form by adding to the information that is already present in a colour other than black, e.g. red, to make the additional information clear.

· Please also add the case number 221087 to the header of your return Email to assist with onward processing.



· Further information is required as described below:

· Please clarify who performed the imaging procedure on the mouse that died on 11th May 2022?



		Inspector name 



		Mark Dagleish BVM&S, PhD, MRCVS, FRCPath



		Date

		23rd May 2022 Updated 24th May 2022
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MCMS table export-92


			Sample Date			Weight Value			Weight Unit			Edited By			% From Previous			% From Baseline			% From Maximum			Is QC Failed?			QC Comments			Is Baseline Weight?			Baseline Weight


			5/5/22 12:43			31.5			g			Carrie Turnbull									0			No						No


			5/6/22 9:39			29.9			g			Carrie Turnbull			-5.1						-5.1			No						No


			5/8/22 8:51			30.1			g			Carrie Turnbull			0.7						-4.4			No						No
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Microsoft_Excel_Worksheet1.xlsx

MCMS table export


			Training Record ID			Template Category			Template Name			Template Version			Is Template Active?			Species			Is Current Version?			Trainee Name			Trainer Name			Start Date			Review Date			Is Review Overdue?			Latest Assessment Date			Assessor Name			Latest Competency Level			Is Trainee Endorsed?			Date Endorsed			Attached Documents			Is Active?			Is Trainee Account Active?			Trainee Team Number			Trainee Team Name			Is Technician Team?			Is Trainer?			Is Assessor?			Primary Building			Other Buildings


			12442			Cat C Regulated Procedures			Induction and maintenance of general anaesthesia			0			Yes			Mouse			Yes			Nobu Kikuchi			Stephen Moore			13-May-22						No												No									Yes			Yes			20			AMB (Researchers)			No			?			?


			12441			Cat C Regulated Procedures			Non-invasive imaging,including exposure to ionising and non-ionising and magnectic fields			0			Yes			Mouse			Yes			Nobu Kikuchi			Stephen Moore			13-May-22						No												No									Yes			Yes			20			AMB (Researchers)			No			?			?


			12443			Cat C Regulated Procedures			Prolonged General Anaesthesia with recovery			0			Yes			Mouse			Yes			Nobu Kikuchi			Stephen Moore			13-May-22						No												No									Yes			Yes			20			AMB (Researchers)			No			?			?


			9823			Cat C Regulated Procedures			Pulmonary Artery  Banding			3			Yes			Mouse			Yes			Nobu Kikuchi						26-Jan-22			26-Jan-25			No			26-Jan-22			Michiel Plugge			Competent to train			Yes			29-Jan-22						Yes			Yes			20			AMB (Researchers)			No			Yes			No


			4362			Cat C Regulated Procedures			Surgical cannulation of blood vessels,ducts,tracts and hollow organs			0			Yes			Mouse			Yes			Nobu Kikuchi			Stephen Moore			20-Oct-21						No												No									Yes			Yes			20			AMB (Researchers)			No			?			?


			11049			Schedule 1			Schedule 1- Rising concentration of CO2			1			Yes			Mouse			Yes			Nobu Kikuchi			Martin Rice			26-Jul-21			26-Jul-24			No			26-Jul-21			Martin Rice			Competent			No									Yes			Yes			20			AMB (Researchers)			No			No			No


			11048			Schedule 1			Dislocation of the neck (Animals other than foetal, larval and embryonic forms, ONLY)			3			Yes			Mouse			Yes			Nobu Kikuchi			Martin Rice			6-Jul-21			6-Jul-24			No			6-Jul-21			Martin Rice			Competent			No									Yes			Yes			20			AMB (Researchers)			No			No			No
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Please use this form to notify the Animals in Science Regulation Unit (ASRU) of procedural-related adverse effects that have exceeded or are likely to exceed the severity limitations or controls described in the project licence. ASRU will use this information to determine whether any further action is required.



Do not use to report:

· adverse effects that are due to non-procedural issues;

· potential non-compliance (report by other means);

· issues without adverse welfare consequences.



If you are in doubt whether or not you need to fill in this form, please contact your assigned Inspector.



Please clearly title your document: ‘ASRU_establishment name_PPL number_PPLh surname_date_sc18’ and send to your Inspector (e.g. using cjsm) with the subject heading ‘PPL SC 18 Notification PPL [Number]



		Establishment Licence name

		University of Cambridge



		Establishment Licence number

		X81BD37B1





		Name of PPL holder

		Nicholas W. Morrell MD FRCP FMedSci





		PPL number

		PP7550697



		Protocol no

		09b



		Protocol title

		Chronic Hypoxia



		Severity classification

		Moderate



		1. Date of incident

		6th June 2022



		2. Species

		Rat



		3. Brief details of study and how the limits or constraints  have been breached

		Treating rats with a single injection of the vascular endothelial growth factor SU5416 and subsequent chronic exposure to a hypoxic environment followed by a period back in a normoxic environment results in a pathology that is very similar to the human condition of pulmonary arterial hypertension (PAH). The aim of this study is to trial a drug Tepp-46 in an intervention study of pulmonary hypertension.  

· Animal number 6 M00801537 (vehicle treated) died under anaesthesia during a pre-dose (post Sugen Hypoxia MRI).

· On Monday 16th May 2022 the animal was dosed with 20mg/kg Sugen (SU-5416) Caymen https://www.caymanchem.com/product/13342/su-5416  (batch No.057867) 4mL/kg subcutaneously and was then placed in Hypoxia (10% O2) for 21 days to induce pulmonary hypertension.

· On the 6th June 2022 the animal was removed from hypoxia.

· The animal was anaesthetised with 4% isoflurane (2L/min 100% oxygen) and placed supine in the MRI to image the animal prior to dosing. The MRI was performed by Karthik Chary PIL: I99975545

· The animal’s respiration was monitored and recorded (data below).  Approximately 30-40mins into the scan the animal’s respiration increased rapidly followed by a rapid reduction.  By the time we had entered the scanning room and retrieved the animal from the MRI it had died.

· Bodyweights were monitored thrice weekly while in hypoxia and daily during the dosing period.  Animal 6 M00801537 gained 40.3% of initial weight.  

· Bodyweight and dosing data are attached for reference.  The approved study plan is attached as a separate document.







[bookmark: _MON_1716105213]





		4. Have you taken advice from the Named Animal Care and Welfare Officer/Named Veterinary Surgeon/others?

		As all animals showed no clinical signs of disease or distress, no advice from the NACWO.  The named veterinary surgeon was notified.



		5. Cause of Problem, if known

		The animal couldn’t tolerate the anaesthetic after the hypoxic insult and due to the depth of anaesthesia required to achieve accurate images died under anaesthesia.



		6. Action that has been or will be taken

(For example, formulation of drug changed, supportive treatment given, study design modified). If no action needed, indicate why (for example, none required as study has been terminated and will not be repeated)

		Animals show no clinical signs of right ventricular failure and show no signs of respiratory distress.  Animals are weighed daily and monitored at least twice per day. Disease progression in this model is extremely difficult to predict and every effort is made to monitor these animals as closely as possible.  No further pre-dose MRI scans will be performed.





		7. Reported by (name)

		Mr. Stephen Moore



		8. Date

		6th June 2022
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Inspector’s comments and recommendations:



		Comments and recommendations

		

Have read and noted the above.



This was an unexpected adverse effect. If there are going to be future studies, it may be worth considering this adverse effect at a low incidence.



This SC18 can be considered closed.





		Inspector name 



		 Neil Smith



		Date

		 23 Jun 22
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Microsoft_Excel_Worksheet.xlsx

MCMS table export-98


			Sample Date			Weight Value			Weight Unit			Edited By			% From Previous			% From Baseline			% From Maximum			Is QC Failed?			QC Comments			Is Baseline Weight?			Baseline Weight


			5/16/22 13:23			154			g			Stephen Moore						0			-28.7			No						Yes			154


			5/18/22 12:56			141			g			Stephen Moore			-8.4			-8.4			-34.7			No						No			154


			5/20/22 12:55			154			g			Rachel Sutcliffe			9.2			0			-28.7			No						No			154


			5/23/22 11:37			170			g			Stephen Moore			10.4			10.4			-21.3			No						No			154


			5/25/22 8:06			170			g			Stephen Moore			0			10.4			-21.3			No						No			154


			5/27/22 10:20			183			g			Stephen Moore			7.6			18.8			-15.3			No						No			154


			5/30/22 8:48			193			g			Stephen Moore			5.5			25.3			-10.6			No						No			154


			6/1/22 11:31			213			g			Martin Rice			10.4			38.3			-1.4			Yes			weighed in error			No			154


			6/1/22 11:54			204			g			Martin Rice			-4.2			32.5			-5.6			No						No			154


			6/3/22 8:13			208			g			Stephen Moore			2			35.1			-3.7			No						No			154


			6/6/22 8:36			216			g			Stephen Moore			3.8			40.3			0			No						No			154
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Microsoft_Excel_Worksheet1.xlsx

1_WB_16-05-22 Sugen


			Dosing & Bodyweight Record - Sugen SU-5416 40mg/kg 4mL/kg


			Severity limit: Moderate 


																		Day			Monday, May 16, 2022															Tuesday, May 17, 2022															Wednesday, May 18, 2022															Thursday, May 19, 2022															Friday, May 20, 2022


			Cage 			Cage No.			Animal No.			Ear clip			Animal Name			Treatment Group			Body weight (g)			Dose SUGEN (4ml/kg) 			PIL			Dose VEHICLE (4ml/kg) 			PIL			Body weight (g)			Dose SUGEN (4ml/kg) 			PIL			Dose VEHICLE (4ml/kg) 			PIL			Body weight (g)			Dose SUGEN (4ml/kg) 			PIL			Dose VEHICLE (4ml/kg) 			PIL			Body weight (g)			Dose SUGEN (4ml/kg) 			PIL			Dose VEHICLE (4ml/kg) 			PIL			Body weight (g)			Bodyweight change (%)			Dose SUGEN (4ml/kg) 			PIL			Dose VEHICLE (4ml/kg) 			PIL





			A			C00301302			1			NM			M00801522			1 Vehicle			170									0.68			RS												 						188																														203			19.41%


									2			TL			M00801523			1 Vehicle												 						160									0.64			SM			168																														183			14.38%


									3			BL			M00801524			1 Vehicle												 															 						182									0.73			RS																		200			9.89%


									4			TR			M00801525			1 Vehicle												 															 															 						192									0.77			RS			194			1.04%


									5			BR			M00801526			1 Vehicle																																																															198			N/A									0.79			RS


			B			C00301305			6			NM			M00801537			2 Vehicle			154			0.62			SM												 												141																														154			0.00%


									7			TL			M00801538			2 Vehicle						 												163			0.65			SM									153																														162			-0.61%


									8			BL			M00801539			2 Vehicle						 															 												173			0.69			SM																								163			-5.78%


						C00301306			9			NM			M00801540			2 Vehicle																																																171.00			0.68			SM									157			-8.19%


									10			TL			M00801541			2 Vehicle																																																															222			N/A			0.89			SM


									11			BL			M00801542			2 Vehicle																																																															190			N/A			0.76			SM


			C			C00301303			12			NM			M00801527			3 50mg/kg Tepp-46			175			0.70			SM												 												172																														183			4.57%


									13			TL			M00801528			3 50mg/kg Tepp-46						 												186			0.74			SM									173																														188			1.08%


									14			BL			M00801529			3 50mg/kg Tepp-46						 															 												185			0.74			SM																								177			-4.32%


									15			TR			M00801530			3 50mg/kg Tepp-46																																																191.00			0.76			RS									174			-8.90%


									16			BR			M00801531			3 50mg/kg Tepp-46						 															 															 																											186			N/A			0.74			RS


			D			C00301304			17			NM			M00801532			3 50mg/kg Tepp-46			156			0.62			SM												 												145																														151			-3.21%


									18			TL			M00801533			3 50mg/kg Tepp-46						 												174			0.70			SM									157																														167			-4.02%


									19			BL			M00801534			3 50mg/kg Tepp-46						 															 												193			0.77																											190			-1.55%


									20			TR			M00801535			3 50mg/kg Tepp-46																																																182.00			0.73			RS									164			-9.89%


									21			BR			M00801536			3 50mg/kg Tepp-46						 															 															 																											196			N/A			0.78			RS


			Observations


















































1_WB_23-05-22 Hypoxia


			Pre Dose Bodyweight Record


			Severity limit: Moderate 


																		Day			Monday, May 23, 2022									Tuesday, May 24, 2022						Wednesday, May 25, 2022									Thursday, May 26, 2022						Friday, May 27, 2022									Saturday, May 28, 2022						Sunday, May 29, 2022


			Cage 			Cage No.			Animal No.			Ear clip			Animal Name			Treatment Group			Body weight (g)			Bodyweight change from baseline (%)			PIL			Body weight (g)			PIL			Body weight (g)			Bodyweight change from baseline (%)			PIL			Body weight (g)			PIL			Body weight (g)			Bodyweight change from baseline (%)			PIL			Body weight (g)			PIL			Body weight (g)			PIL





			A			C00301302			1			NM			M00801522			1 Vehicle			227			33.5			SM									247			45.3			SM									261			53.5			SM


									2			TL			M00801523			1 Vehicle			206			28.8			SM									226			41.3			SM									235			46.9			SM


									3			BL			M00801524			1 Vehicle			225			23.6			SM									245			34.6			SM									259			42.3			SM


									4			TR			M00801525			1 Vehicle			218			13.5			SM									240			25			SM									252			31.3			SM


									5			BR			M00801526			1 Vehicle			226			14.1			SM									251			26.8			SM									268			35.4			SM


			B			C00301305			6			NM			M00801537			2 Vehicle			170			10.4			SM									170			10.4			SM									183			18.8			SM


									7			TL			M00801538			2 Vehicle			177			8.6			SM									191			17.2			SM									203			24.5			SM


									8			BL			M00801539			2 Vehicle			177			2.3			SM									180			4			SM									190			9.8			SM


						C00301306			9			NM			M00801540			2 Vehicle			166			-2.9			SM									165			-3.5			SM									174			1.8			SM


									10			TL			M00801541			2 Vehicle			215			-3.2			SM									222			0			SM									233			5			SM


									11			BL			M00801542			2 Vehicle			180			-5.3			SM									189			-0.5			SM									200			5.3			SM


			C			C00301303			12			NM			M00801527			3 50mg/kg Tepp-46			200			14.3			SM									219			25.1			SM									235			34.3			SM


									13			TL			M00801528			3 50mg/kg Tepp-46			214			15.1			SM									221			18.8			SM									242			30.1			SM


									14			BL			M00801529			3 50mg/kg Tepp-46			183			-1.1			SM									195			5.4			SM									211			14.1			SM


									15			TR			M00801530			3 50mg/kg Tepp-46			198			3.7			SM									213			11.5			SM									229			19.9			SM


									16			BR			M00801531			3 50mg/kg Tepp-46			178			-4.3			SM									189			1.6			SM									205			10.2			SM


			D			C00301304			17			NM			M00801532			3 50mg/kg Tepp-46			167			7.1			SM									179			14.7			SM									186			19.2			SM


									18			TL			M00801533			3 50mg/kg Tepp-46			188			8			SM									194			11.5			SM									201			15.5			SM


									19			BL			M00801534			3 50mg/kg Tepp-46			205			6.2			SM									222			15			SM									234			21.2			SM


									20			TR			M00801535			3 50mg/kg Tepp-46			178			-2.2			SM									177			-2.7			SM									189			3.8			SM


									21			BR			M00801536			3 50mg/kg Tepp-46			200			2			SM									209			6.6			SM									227			15.8			SM
























































1_WB_30-05-22 Hypoxia


			Pre Dose Bodyweight Record


			Severity limit: Moderate 


																		Day			Monday, May 30, 2022									Tuesday, May 31, 2022						Wednesday, June 01, 2022									Thursday, June 02, 2022						Friday, June 03, 2022									Saturday, June 04, 2022						Sunday, June 05, 2022


			Cage 			Cage No.			Animal No.			Ear clip			Animal Name			Treatment Group			Body weight (g)			Bodyweight change from baseline (%)			PIL			Body weight (g)			PIL			Body weight (g)			Bodyweight change from baseline (%)			PIL			Body weight (g)			PIL			Body weight (g)			Bodyweight change from baseline (%)			PIL			Body weight (g)			PIL			Body weight (g)			PIL





			A			C00301302			1			NM			M00801522			1 Vehicle			293			72.4			SM									302			77.6			SM									320			88.2			SM


									2			TL			M00801523			1 Vehicle			260			62.5			SM									272			70			SM									290			81.3			SM


									3			BL			M00801524			1 Vehicle			280			53.8			SM									290			59.3			SM									303			66.5			SM


									4			TR			M00801525			1 Vehicle			277			44.3			SM									289			50.5			SM									305			58.9			SM


									5			BR			M00801526			1 Vehicle			300			51.5			SM									311			57.1			SM									333			68.2			SM


			B			C00301305			6			NM			M00801537			2 Vehicle			193			25.3			SM									204			32.5			SM									208			35.1			SM


									7			TL			M00801538			2 Vehicle			218			33.7			SM									227			39.3			SM									236			44.8			SM


									8			BL			M00801539			2 Vehicle			200			15.6			SM									211			22			SM									218			26			SM


						C00301306			9			NM			M00801540			2 Vehicle			182			6.4			SM									190			11.1			SM									195			14			SM


									10			TL			M00801541			2 Vehicle			255			14.9			SM									268			20.7			SM									278			25.2			SM


									11			BL			M00801542			2 Vehicle			218			14.7			SM									224			17.9			SM									240			26.3			SM


			C			C00301303			12			NM			M00801527			3 50mg/kg Tepp-46			252			44			SM									262			49.7			SM									275			57.1			SM


									13			TL			M00801528			3 50mg/kg Tepp-46			265			42.5			SM									274			47.3			SM									291			56.5			SM


									14			BL			M00801529			3 50mg/kg Tepp-46			234			26.5			SM									244			31.9			SM									245			32.4			SM


									15			TR			M00801530			3 50mg/kg Tepp-46			247			29.3			SM									258			35.1			SM									265			38.7			SM


									16			BR			M00801531			3 50mg/kg Tepp-46			222			19.4			SM									234			25.8			SM									242			30.1			SM


			D			C00301304			17			NM			M00801532			3 50mg/kg Tepp-46			203			30.1			SM									205			31.4			SM									229			46.8			SM


									18			TL			M00801533			3 50mg/kg Tepp-46			210			20.7			SM									215			23.6			SM									222			27.6			SM


									19			BL			M00801534			3 50mg/kg Tepp-46			246			27.5			SM									250			29.5			SM									257			33.2			SM


									20			TR			M00801535			3 50mg/kg Tepp-46			199			9.3			SM									205			12.6			SM									211			15.9			SM


									21			BR			M00801536			3 50mg/kg Tepp-46			250			27.6			SM									259			32.1			SM									272			38.8			SM























																																																			AVERAGE FOR VEHCLE CONTROL			266


																																																			AVERAGE FOR TEPP-46			250.9





























1_WB_06-06-22 Dosing


			Dosing & Bodyweight Record - Vehicle, Tepp-46, Apigenin


			Severity limit: Moderate 


																		Day			Monday, June 06, 2022															Tuesday, June 07, 2022															Wednesday, June 08, 2022															Thursday, June 09, 2022															Friday, June 10, 2022															Saturday, June 11, 2022									Sunday, June 12, 2022


			Cage 			Cage No.			Animal No.			Ear clip			Animal Name			Treatment Group			Body weight (g)			Dose (10mL/kg)			Glucose (mmol/L)			Lactate (mg/dL)			PIL			Body weight (g)			Dose (10mL/kg)			Glucose (mmol/L)			Lactate (mg/dL)			PIL			Body weight (g)			Dose (10mL/kg)			Glucose (mmol/L)			Lactate (mg/dL)			PIL			Body weight (g)			Dose (10mL/kg)			Glucose (mmol/L)			Lactate (mg/dL)			PIL			Body weight (g)			Dose (10mL/kg)			Glucose (mmol/L)			Lactate (mg/dL)			PIL			Body weight (g)			Dose (10mL/kg)			PIL			Body weight (g)			Dose (10mL/kg)			PIL





			A			C00301302 A			1			NM			M00801522			1 Vehicle			337			3.37			9.20			33.00			SM						 															 															 															 															 									 


									2			TL			M00801523			1 Vehicle			302																		 															 															 															 															 									 


									3			BL			M00801524			1 Vehicle			319																																	 															 															 															 									 


									4			TR			M00801525			1 Vehicle			320																																																 															 															 									 


									5			BR			M00801526			1 Vehicle			355																																																															 															 									 


			B			C00301305 B			6			NM			M00801537			2 Vehicle			216			2.16															 															 															 															 															 									 


									7			TL			M00801538			2 Vehicle			241																		 															 															 															 															 									 


									8			BL			M00801539			2 Vehicle			220																																	 															 															 															 									 


						C00301306 C			9			NM			M00801540			2 Vehicle			198																																																 															 															 									 


									10			TL			M00801541			2 Vehicle			288																																																															 															 									 


									11			BL			M00801542			2 Vehicle			240																																																															 															 									 


			C			C00301303 D			12			NM			M00801527			3 50mg/kg Tepp-46			293			2.93			5.70			14.00			SM						 															 															 															 															 									 


									13			TL			M00801528			3 50mg/kg Tepp-46			311																		 															 															 															 															 									 


									14			BL			M00801529			3 50mg/kg Tepp-46			251																																	 															 															 															 									 


									15			TR			M00801530			3 50mg/kg Tepp-46			272																																																 															 															 									 


									16			BR			M00801531			3 50mg/kg Tepp-46			251																																																															 															 									 


			D			C00301304 E			17			NM			M00801532			3 50mg/kg Tepp-46			237			2.37			6.50			23.00			SM						 															 															 															 															 									 


									18			TL			M00801533			3 50mg/kg Tepp-46			222																		 															 															 															 															 									 


									19			BL			M00801534			3 50mg/kg Tepp-46			267																																	 															 															 															 									 


									20			TR			M00801535			3 50mg/kg Tepp-46			222																																																 															 															 									 


									21			BR			M00801536			3 50mg/kg Tepp-46			284																																																															 															 									 


			Observations						Animal No 06 M00801537 died while in the MRI 6th June 2022


















































1_WB_13-06-22 Dosing


			Dosing & Bodyweight Record - Vehicle, Tepp-46, Apigenin


			Severity limit: Moderate 


																		Day			Monday, June 13, 2022									Tuesday, June 14, 2022									Wednesday, June 15, 2022									Thursday, June 16, 2022									Friday, June 17, 2022									Saturday, June 18, 2022									Sunday, June 19, 2022


			Cage 			Cage No.			Animal No.			Ear clip			Animal Name			Treatment Group			Body weight (g)			Dose (10mL/kg)			PIL			Body weight (g)			Dose (10mL/kg)			PIL			Body weight (g)			Dose (10mL/kg)			PIL			Body weight (g)			Dose (10mL/kg)			PIL			Body weight (g)			Dose (10mL/kg)			PIL			Body weight (g)			Dose (10mL/kg)			PIL			Body weight (g)			Dose (10mL/kg)			PIL





			A			C00301302			1			NM			M00801522			1 Vehicle						 									 									 									 									 									 									 


									2			TL			M00801523			1 Vehicle						 									 									 									 									 									 									 


									3			BL			M00801524			1 Vehicle						 									 									 									 									 									 									 


									4			TR			M00801525			1 Vehicle						 									 									 									 									 									 									 


									5			BR			M00801526			1 Vehicle						 									 									 									 									 									 									 


			B			C00301305			6			NM			M00801537			2 Vehicle						 									 									 									 									 									 									 


									7			TL			M00801538			2 Vehicle						 									 									 									 									 									 									 


									8			BL			M00801539			2 Vehicle						 									 									 									 									 									 									 


						C00301306			9			NM			M00801540			2 Vehicle						 									 									 									 									 									 									 


									10			TL			M00801541			2 Vehicle						 									 									 									 									 									 									 


									11			BL			M00801542			2 Vehicle						 									 									 									 									 									 									 


			C			C00301303			12			NM			M00801527			3 50mg/kg Tepp-46						 									 									 									 									 									 									 


									13			TL			M00801528			3 50mg/kg Tepp-46						 									 									 									 									 									 									 


									14			BL			M00801529			3 50mg/kg Tepp-46						 									 									 									 									 									 									 


									15			TR			M00801530			3 50mg/kg Tepp-46						 									 									 									 									 									 									 


									16			BR			M00801531			3 50mg/kg Tepp-46						 									 									 									 									 									 									 


			D			C00301304			17			NM			M00801532			3 50mg/kg Tepp-46						 									 									 									 									 									 									 


									18			TL			M00801533			3 50mg/kg Tepp-46						 									 									 									 									 									 									 


									19			BL			M00801534			3 50mg/kg Tepp-46						 									 									 									 									 									 									 


									20			TR			M00801535			3 50mg/kg Tepp-46						 									 									 									 									 									 									 


									21			BR			M00801536			3 50mg/kg Tepp-46						 									 									 									 									 									 									 


			Observations


















































1_WB_20-06-22 Dosing


			Dosing & Bodyweight Record - Vehicle, Tepp-46, Apigenin


			Severity limit: Moderate 


																		Day			Monday, June 20, 2022									Tuesday, June 21, 2022									Wednesday, June 22, 2022									Thursday, June 23, 2022									Friday, June 24, 2022									Saturday, June 25, 2022									Sunday, June 26, 2022


			Cage 			Cage No.			Animal No.			Ear clip			Animal Name			Treatment Group			Body weight (g)			Dose (10mL/kg)			PIL			Body weight (g)			Dose (10mL/kg)			PIL			Body weight (g)			Dose (10mL/kg)			PIL			Body weight (g)			Dose (10mL/kg)			PIL			Body weight (g)			Dose (10mL/kg)			PIL			Body weight (g)			Dose (10mL/kg)			PIL			Body weight (g)			Dose (10mL/kg)			PIL





			A			C00301302			1			NM			M00801522			1 Vehicle						 									 									 									 									 									 									 


									2			TL			M00801523			1 Vehicle						 									 									 									 									 									 									 


									3			BL			M00801524			1 Vehicle						 									 									 									 									 									 									 


									4			TR			M00801525			1 Vehicle						 									 									 									 									 									 									 


									5			BR			M00801526			1 Vehicle						 									 									 									 									 									 									 


			B			C00301305			6			NM			M00801537			2 Vehicle						 									 									 									 									 									 									 


									7			TL			M00801538			2 Vehicle						 									 									 									 									 									 									 


									8			BL			M00801539			2 Vehicle						 									 									 									 									 									 									 


						C00301306			9			NM			M00801540			2 Vehicle						 									 									 									 									 									 									 


									10			TL			M00801541			2 Vehicle						 									 									 									 									 									 									 


									11			BL			M00801542			2 Vehicle						 									 									 									 									 									 									 


			C			C00301303			12			NM			M00801527			3 50mg/kg Tepp-46						 									 									 									 									 									 									 


									13			TL			M00801528			3 50mg/kg Tepp-46						 									 									 									 									 									 									 


									14			BL			M00801529			3 50mg/kg Tepp-46						 									 									 									 									 									 									 


									15			TR			M00801530			3 50mg/kg Tepp-46						 									 									 									 									 									 									 


									16			BR			M00801531			3 50mg/kg Tepp-46						 									 									 									 									 									 									 


			D			C00301304			17			NM			M00801532			3 50mg/kg Tepp-46						 									 									 									 									 									 									 


									18			TL			M00801533			3 50mg/kg Tepp-46						 									 									 									 									 									 									 


									19			BL			M00801534			3 50mg/kg Tepp-46						 									 									 									 									 									 									 


									20			TR			M00801535			3 50mg/kg Tepp-46						 									 									 									 									 									 									 


									21			BR			M00801536			3 50mg/kg Tepp-46						 									 									 									 									 									 									 


			Observations


















































1_WB_27-06-22 Dosing 


			Dosing & Bodyweight Record - Vehicle, Tepp-46, Apigenin


			Severity limit: Moderate 


																		Day			Monday, June 27, 2022									Tuesday, June 28, 2022									Wednesday, June 29, 2022									Thursday, June 30, 2022									Friday, July 01, 2022									Saturday, July 02, 2022									Sunday, July 03, 2022


			Cage 			Cage No.			Animal No.			Ear clip			Animal Name			Treatment Group			Body weight (g)			Dose (10mL/kg)			PIL			Body weight (g)			Dose (10mL/kg)			PIL			Body weight (g)			Dose (10mL/kg)			PIL			Body weight (g)			Dose (10mL/kg)			PIL			Body weight (g)			Dose (10mL/kg)			PIL			Body weight (g)			Dose (10mL/kg)			PIL			Body weight (g)			Dose (10mL/kg)			PIL





			A			C00301302			1			NM			M00801522			1 Vehicle												 												 									 									 									 									 


									2			TL			M00801523			1 Vehicle						 																		 									 									 									 									 


									3			BL			M00801524			1 Vehicle						 									 									 									 									 									 									 


									4			TR			M00801525			1 Vehicle						 									 									 									 									 									 									 


									5			BR			M00801526			1 Vehicle						 									 									 									 									 									 									 


			B			C00301305			6			NM			M00801537			2 Vehicle


									7			TL			M00801538			2 Vehicle						 


									8			BL			M00801539			2 Vehicle						 									 


						C00301306			9			NM			M00801540			2 Vehicle						 									 									 


									10			TL			M00801541			2 Vehicle						 									 									 									 


									11			BL			M00801542			2 Vehicle						 									 									 									 


			C			C00301303			12			NM			M00801527			3 50mg/kg Tepp-46


									13			TL			M00801528			3 50mg/kg Tepp-46						 


									14			BL			M00801529			3 50mg/kg Tepp-46						 									 


									15			TR			M00801530			3 50mg/kg Tepp-46						 									 									 


									16			BR			M00801531			3 50mg/kg Tepp-46						 									 									 									 


			D			C00301304			17			NM			M00801532			3 50mg/kg Tepp-46


									18			TL			M00801533			3 50mg/kg Tepp-46						 


									19			BL			M00801534			3 50mg/kg Tepp-46						 									 


									20			TR			M00801535			3 50mg/kg Tepp-46						 									 									 


									21			BR			M00801536			3 50mg/kg Tepp-46						 									 									 									 


			Observations


















































1_WB_13-12-21 Cath


			Cage 			Cage No.			Animal No.			Ear clip			Animal Name			Treatment Group			Body weight (g)			Left Ventricle + Septum (g)			Right Ventricle (g)			Ratio  (R/LV +S)			Total Heart Weight (g)			Right Ventricle Systolic Pressure (RVSP) mmHg			Heart Rate BPM			RV/Final bodyweight			Systolic Pressure (mmHg)			Diastolic Pressure (mmHg)			Cardiac Output (RVU/min)			Stroke Volume (RVU)			End Systolic Pressure (mmHg)			End Diastolic Pressure (mmHg)			Ejection Fraction (%)			Estimate Mean Pulmonary Artery Pressure (mmHg) - EmPAP			Cardiac index			Estimate Pulmonary vascular resistance index -ePVRi			Spleen weight (g)			Echo PAT (ms)			Echo PET (ms)			Echo PAT/ET			RVOT VTI (mm)			PSLAX Mode LV Trace Stroke Volume (uL)			PSLAX Mode LV Trace Ejection Fraction			PSLAX Mode LV Trace Cardiac Ouput (mL/min)			Comments


			A			C00301302			1			NM			M00801522			1 Vehicle												ERROR:#DIV/0!			0.00									ERROR:#DIV/0!																								2			ERROR:#DIV/0!			ERROR:#DIV/0!


									2			TL			M00801523			1 Vehicle												ERROR:#DIV/0!			0.00									ERROR:#DIV/0!																								2			ERROR:#DIV/0!			ERROR:#DIV/0!


									3			BL			M00801524			1 Vehicle												ERROR:#DIV/0!			0.00									ERROR:#DIV/0!																								2			ERROR:#DIV/0!			ERROR:#DIV/0!


									4			TR			M00801525			1 Vehicle												ERROR:#DIV/0!			0.00									ERROR:#DIV/0!																								2			ERROR:#DIV/0!			ERROR:#DIV/0!


									5			BR			M00801526			1 Vehicle												ERROR:#DIV/0!			0.00									ERROR:#DIV/0!																								2			ERROR:#DIV/0!			ERROR:#DIV/0!


			B			C00301305			6			NM			M00801537			2 Vehicle												ERROR:#DIV/0!			0.00									ERROR:#DIV/0!																								2			ERROR:#DIV/0!			ERROR:#DIV/0!


									7			TL			M00801538			2 Vehicle												ERROR:#DIV/0!			0.00									ERROR:#DIV/0!																								2			ERROR:#DIV/0!			ERROR:#DIV/0!


									8			BL			M00801539			2 Vehicle												ERROR:#DIV/0!			0.00									ERROR:#DIV/0!																								2			ERROR:#DIV/0!			ERROR:#DIV/0!


						C00301306			9			NM			M00801540			2 Vehicle												ERROR:#DIV/0!			0.00									ERROR:#DIV/0!																								2			ERROR:#DIV/0!			ERROR:#DIV/0!


									10			TL			M00801541			2 Vehicle												ERROR:#DIV/0!			0.00									ERROR:#DIV/0!																								2			ERROR:#DIV/0!			ERROR:#DIV/0!


									11			BL			M00801542			2 Vehicle												ERROR:#DIV/0!			0.00									ERROR:#DIV/0!																								2			ERROR:#DIV/0!			ERROR:#DIV/0!


			C			C00301303			12			NM			M00801527			3 50mg/kg Tepp-46												ERROR:#DIV/0!			0.00									ERROR:#DIV/0!																								2			ERROR:#DIV/0!			ERROR:#DIV/0!


									13			TL			M00801528			3 50mg/kg Tepp-46												ERROR:#DIV/0!			0.00									ERROR:#DIV/0!																								2			ERROR:#DIV/0!			ERROR:#DIV/0!


									14			BL			M00801529			3 50mg/kg Tepp-46												ERROR:#DIV/0!			0.00									ERROR:#DIV/0!																								2			ERROR:#DIV/0!			ERROR:#DIV/0!


									15			TR			M00801530			3 50mg/kg Tepp-46												ERROR:#DIV/0!			0.00									ERROR:#DIV/0!																								2			ERROR:#DIV/0!			ERROR:#DIV/0!


									16			BR			M00801531			3 50mg/kg Tepp-46												ERROR:#DIV/0!			0.00									ERROR:#DIV/0!																								2			ERROR:#DIV/0!			ERROR:#DIV/0!


			D			C00301304			17			NM			M00801532			3 50mg/kg Tepp-46												ERROR:#DIV/0!			0.00									ERROR:#DIV/0!																								2			ERROR:#DIV/0!			ERROR:#DIV/0!


									18			TL			M00801533			3 50mg/kg Tepp-46												ERROR:#DIV/0!			0.00									ERROR:#DIV/0!																								2			ERROR:#DIV/0!			ERROR:#DIV/0!


									19			BL			M00801534			3 50mg/kg Tepp-46												ERROR:#DIV/0!			0.00									ERROR:#DIV/0!																								2			ERROR:#DIV/0!			ERROR:#DIV/0!


									20			TR			M00801535			3 50mg/kg Tepp-46												ERROR:#DIV/0!			0.00									ERROR:#DIV/0!																								2			ERROR:#DIV/0!			ERROR:#DIV/0!


									21			BR			M00801536			3 50mg/kg Tepp-46												ERROR:#DIV/0!			0.00									ERROR:#DIV/0!																								2			ERROR:#DIV/0!			ERROR:#DIV/0!
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Anne Mclaren Building Bruker BioSpec 3T MRI 





Animal Monitoring Sheet








Study name: R_sm2006_SP127465_Cohort_01	





Animal ID: M00801537_animal 6





Date (dd/mm/yyyy): 06/06/2022





PI/Project details (e.g., Ferdia Gallagher/Mouse cancer model): Nicoholas Morrell/Hypoxic rats Cardiac MRI





PPL No: PP7550697





PIL No: IE9854FEA (SM)








			MRI scan details





			Bed used (e.g., Mouse_L)


			Rat





			Coil used (Tx/Tr)


			82 mm Volume Tx/Rx





			Bruker user account (e.g., nrmsru)


			nmrsu





			ParaVision 360 version (e.g., v3.2)


			v3.2





			Region scanned (e.g., Lung only)


			Heart with respiratory gating





			Animal orientation (e.g., prone)


			prone





			Scanner operator (e.g., jk636)


			Josh Kaggie





			Other people present (e.g., kskc2)


			Stephen Moore, Karthik Chary, Iona Cuthbertson




















			Pre-anaesthesia/MRI








			Water bath 


start time


			Water bath temperature (°C)


			Time of anaesthesia induction


			Weight (g)


			Notes





			10.20


			65


			


			216


			





























			Peri-anaesthesia/MRI








			Time





			Oxygen flow rate (LPM)


			%Isoflurane


			Animal respiration (bpm)


			Water bath temperature (°C)


			Animal temperature (°C)


			Air flow rate (LPM)


			Notes





			10.38


			2


			4.5


			95


			65


			36.1


			10


			Scan started





			10.43


			2


			4.5


			95


			65


			36.6


			10


			





			10.53


			2


			4.5


			55


			off


			38.2


			10


			





			10.59


			2


			4


			67


			off


			38.7


			10


			





			11.04


			2


			3


			47


			off


			39.1


			10


			





			11.09


			2


			3


			41


			off


			39


			10


			





			11.11


			2


			4.5


			125


			off


			38.5


			10


			Animal breathing abnormally high





			11.18


			


			


			


			


			


			


			Animal died





			


			


			


			


			


			


			


			





			


			


			


			


			


			


			


			Scan ended




















			Post-anaesthesia/MRI








			Time


			Weight (g)


			Put Into Recovery


(Yes/No)


			Notes


(e.g., Awake, Immobile, Recovered)


			Sign/Initial
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PPL Standard Condition 18 Notification Form

[bookmark: _Toc402366357][bookmark: _Toc457556688][bookmark: _Toc460840415][image: Home Office]

Please use this form to notify the Animals in Science Regulation Unit (ASRU) of procedural-related adverse effects that have exceeded or are likely to exceed the severity limitations or controls described in the project licence. ASRU will use this information to determine whether any further action is required.



Do not use to report:

· adverse effects that are due to non-procedural issues;

· potential non-compliance (report by other means);

· issues without adverse welfare consequences.



If you are in doubt whether or not you need to fill in this form, please contact your assigned Inspector.



Please clearly title your document: ‘ASRU_establishment name_PPL number_PPLh surname_date_sc18’ and send to your Inspector (e.g. using cjsm) with the subject heading ‘PPL SC 18 Notification PPL [Number]



		Establishment Licence name

		University of Cambridge



		Establishment Licence number

		X81BD37B1





		Name of PPL holder

		Nicholas W. Morrell MD FRCP FMedSci





		PPL number

		PP7550697



		Protocol no

		09b



		Protocol title

		Chronic Hypoxia



		Severity classification

		Moderate



		1. Date of incident

		17th June 2022



		2. Species

		Rat



		3. Brief details of study and how the limits or constraints  have been breached

		Treating rats with a single injection of the vascular endothelial growth factor SU5416 and subsequent chronic exposure to a hypoxic environment followed by a period back in a normoxic environment results in a pathology that is very similar to the human condition of pulmonary arterial hypertension (PAH). The aim of this study is to trial a drug Apigenin in an intervention study of pulmonary hypertension.  

· Animal number 22 M00856496 (25mg/kg Apigenin) was found dead on am checks on Saturday 17th September 2022

· On Thursday 18th August 2022 the animal was dosed with 20mg/kg Sugen (SU-5416) Caymen https://www.caymanchem.com/product/13342/su-5416  (batch No.057867) 4mL/kg subcutaneously and was then placed in Hypoxia (10% O2) for 21 days to induce pulmonary hypertension.

· On the Thursday 8th September 2022 the animal was removed from hypoxia and dosed orally by gavage with 25mg/kg (10mL/kg) of Apigenin.

· Bodyweights were monitored thrice weekly while in hypoxia and daily during the dosing period.  Animal 22 M00856496 had gained 66.4% of initial bodyweight.  On Friday 16th September it was noted to have lost 1% from the previous day.  No other adverse observation were noted and the animal appeared well.

· A gross necropsy was performed, and no abnormalities were detected.  The heart was excised and Fulton index (right ventricle mass over left ventricle+ septum mass) calculated.  Fulton index = 0.49 (normal index = 0.25)

· Bodyweight data are attached for reference.  The approved study plan is attached as a separate document.







[image: ]





		4. Have you taken advice from the Named Animal Care and Welfare Officer/Named Veterinary Surgeon/others?

		As all animals showed no clinical signs of disease or distress, no advice from the NACWO was sort.



		5. Cause of Problem, if known

		Potential right heart failure.  Death would be rapid with only very acute if any pain.



		6. Action that has been or will be taken

(For example, formulation of drug changed, supportive treatment given, study design modified). If no action needed, indicate why (for example, none required as study has been terminated and will not be repeated)

		Animals show no clinical signs of right ventricular failure and show no signs of respiratory distress.  Animals are weighed daily and monitored at least twice per day. Disease progression in this model is extremely difficult to predict and every effort is made to monitor these animals as closely as possible.  





		7. Reported by (name)

		Mr. Stephen Moore



		8. Date

		19th September 2022







[bookmark: _Toc86483909][bookmark: _Toc402366355]******************************For official use******************************************



Inspector’s comments and recommendations:



		Comments and recommendations

		

Have read and noted the above.



You’ve stated ‘Date of incident’ to be 17 Jun 22; I assume it should read 17 Sep 22.



Agree that the Fulton index and sudden death points to acute right-sided heart failure.









		Inspector name 



		 Neil Smith



		Date

		 29 Sep 22
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MCMS table export-119


			Sample Date			Weight Value			Weight Unit			Edited By			% From Previous			% From Baseline			Is QC Failed?			QC Comments			Is Baseline Weight?			Baseline Weight			Is Chargeable?


			8/18/22 8:46			232			g			Stephen Moore						0			No						Yes			232			No


			8/19/22 10:00			220			g			Stephen Moore			-5.2			-5.2			No						No			232			No


			8/22/22 7:54			234			g			Stephen Moore			6.4			0.9			No						No			232			No


			8/24/22 8:50			247			g			Stephen Moore			5.6			6.5			No						No			232			No


			8/26/22 9:21			258			g			Stephen Moore			4.5			11.2			No						No			232			No


			8/29/22 8:09			277			g			Stephen Moore			7.4			19.4			No						No			232			No


			8/31/22 8:49			284			g			Stephen Moore			2.5			22.4			No						No			232			No


			9/2/22 9:05			290			g			Stephen Moore			2.1			25			No						No			232			No


			9/5/22 8:17			313			g			Stephen Moore			7.9			34.9			No						No			232			No


			9/7/22 9:31			317			g			Stephen Moore			1.3			36.6			No						No			232			No


			9/8/22 10:20			328			g			Stephen Moore			3.5			41.4			No						No			232			No


			9/9/22 9:52			331			g			Stephen Moore			0.9			42.7			No						No			232			No


			9/10/22 9:48			344			g			Stephen Moore			3.9			48.3			No						No			232			No


			9/11/22 8:46			348			g			Stephen Moore			1.2			50			No						No			232			No


			9/12/22 11:18			366			g			Stephen Moore			5.2			57.8			No						No			232			No


			9/13/22 10:07			374			g			Stephen Moore			2.2			61.2			No						No			232			No


			9/14/22 10:00			370			g			Stephen Moore			-1.1			59.5			No						No			232			No


			9/15/22 11:26			390			g			Stephen Moore			5.4			68.1			No						No			232			No


			9/16/22 10:44			386			g			Stephen Moore			-1			66.4			No						No			232			No
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Animal 22 M00856496 Body weight record
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PPL Standard Condition 18 Notification Form

[bookmark: _Toc402366357][bookmark: _Toc457556688][bookmark: _Toc460840415][image: Home Office]

Please use this form to notify the Animals in Science Regulation Unit (ASRU) of procedural-related adverse effects that have exceeded or are likely to exceed the severity limitations or controls described in the project licence. ASRU will use this information to determine whether any further action is required.



Do not use to report:

· adverse effects that are due to non-procedural issues;

· potential non-compliance (report by other means);

· issues without adverse welfare consequences.



If you are in doubt whether or not you need to fill in this form, please contact your assigned Inspector.



Please clearly title your document: ‘ASRU_establishment name_PPL number_PPLh surname_date_sc18’ and send to your Inspector (e.g. using cjsm) with the subject heading ‘PPL SC 18 Notification PPL [Number]



		Establishment Licence name

		University of Cambridge



		Establishment Licence number

		X81BD37B1





		Name of PPL holder

		Nicholas W. Morrell MD FRCP FMedSci





		PPL number

		PP7550697



		Protocol no

		09b



		Protocol title

		Chronic Hypoxia



		Severity classification

		Moderate



		1. Date of incident

		20th September 2022



		2. Species

		Rat



		3. Brief details of study and how the limits or constraints  have been breached

		Treating rats with a single injection of the vascular endothelial growth factor SU5416 and subsequent chronic exposure to a hypoxic environment followed by a period back in a normoxic environment results in a pathology that is very similar to the human condition of pulmonary arterial hypertension (PAH). The aim of this study is to trial a drug Apigenin in an intervention study of pulmonary hypertension.  

· Animal number 07 M00856481 (10mL/kg Vehicle) was found dead on am checks on Tuesday 20th September 2022

· On Thursday 16th August 2022 the animal was dosed with 20mg/kg Sugen (SU-5416) Caymen https://www.caymanchem.com/product/13342/su-5416  (batch No.057867) 4mL/kg subcutaneously and was then placed in Hypoxia (10% O2) for 21 days to induce pulmonary hypertension.

· On the Tuesday 6th September 2022 the animal was removed from hypoxia and dosed orally by gavage with 10mL/kg vehicle (5%DMSO(v/v) 30%(w/v) 2-Hydroxypropyl-beta-cyclodextrin in 1XPBS

· Bodyweights were monitored thrice weekly while in hypoxia and daily during the dosing period.  Animal 07 M00856481 had gained 92.3% of initial bodyweight. No adverse observation was noted, and the animal appeared well.

· A gross necropsy was performed, and no abnormalities were detected.  The heart was excised and Fulton index (right ventricle mass over left ventricle+ septum mass) calculated.  Fulton index = 0.52 (normal index = 0.25)

· Bodyweight data are attached for reference.  The approved study plan is attached as a separate document.







[image: ]







		4. Have you taken advice from the Named Animal Care and Welfare Officer/Named Veterinary Surgeon/others?

		As all animals showed no clinical signs of disease or distress, no advice from the NACWO was sort.



		5. Cause of Problem, if known

		Potential right heart failure.  Death would be rapid with only very acute if any pain.



		6. Action that has been or will be taken

(For example, formulation of drug changed, supportive treatment given, study design modified). If no action needed, indicate why (for example, none required as study has been terminated and will not be repeated)

		Animals show no clinical signs of right ventricular failure and show no signs of respiratory distress.  Animals are weighed daily and monitored at least twice per day. Disease progression in this model is extremely difficult to predict and every effort is made to monitor these animals as closely as possible.  





		7. Reported by (name)

		Mr. Stephen Moore



		8. Date

		20th September 2022







[bookmark: _Toc86483909][bookmark: _Toc402366355]******************************For official use******************************************



Inspector’s comments and recommendations:



		Comments and recommendations

		

Have read and noted the above.



Note there has been another unexpected death (our ref 222475). It would be useful if there are additional SC18s on this study to note prior reported deaths/adverse effects.



Again this appears to be acute right-sided heart failure.





		Inspector name 



		 Neil Smith



		Date

		 29 Sep 22
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Microsoft_Excel_Worksheet.xlsx

MCMS table export-120


			Sample Date			Weight Value			Weight Unit			Edited By			% From Previous			% From Baseline			% From Maximum			Is QC Failed?			QC Comments			Is Baseline Weight?			Baseline Weight			Is Chargeable?


			8/16/22 10:46			233			g			Stephen Moore						0			-48			No						Yes			233			No


			8/17/22 11:39			213			g			Stephen Moore			-8.6			-8.6			-52.5			No						No			233			No


			8/19/22 10:00			218			g			Stephen Moore			2.3			-6.4			-51.3			No						No			233			No


			8/22/22 8:13			247			g			Stephen Moore			13.3			6			-44.9			No						No			233			No


			8/24/22 8:44			258			g			Stephen Moore			4.5			10.7			-42.4			No						No			233			No


			8/26/22 9:41			276			g			Stephen Moore			7			18.5			-38.4			No						No			233			No


			8/29/22 8:02			297			g			Stephen Moore			7.6			27.5			-33.7			No						No			233			No


			8/31/22 9:00			305			g			Stephen Moore			2.7			30.9			-31.9			No						No			233			No


			9/2/22 9:12			310			g			Stephen Moore			1.6			33			-30.8			No						No			233			No


			9/5/22 8:09			339			g			Stephen Moore			9.4			45.5			-24.3			No						No			233			No


			9/6/22 9:39			340			g			Stephen Moore			0.3			45.9			-24.1			No						No			233			No


			9/7/22 9:31			354			g			Stephen Moore			4.1			51.9			-21			No						No			233			No


			9/8/22 10:20			363			g			Stephen Moore			2.5			55.8			-19			No						No			233			No


			9/9/22 9:52			375			g			Stephen Moore			3.3			60.9			-16.3			No						No			233			No


			9/10/22 9:48			385			g			Stephen Moore			2.7			65.2			-14.1			No						No			233			No


			9/11/22 8:58			395			g			Stephen Moore			2.6			69.5			-11.8			No						No			233			No


			9/12/22 8:46			395			g			Stephen Moore			0			69.5			-11.8			Yes			wrong date			No			233			No


			9/12/22 11:18			404			g			Stephen Moore			2.3			73.4			-9.8			No						No			233			No


			9/13/22 10:07			407			g			Stephen Moore			0.7			74.7			-9.2			No						No			233			No


			9/14/22 10:00			418			g			Stephen Moore			2.7			79.4			-6.7			No						No			233			No


			9/15/22 11:26			430			g			Stephen Moore			2.9			84.5			-4			No						No			233			No


			9/16/22 10:44			429			g			Stephen Moore			-0.2			84.1			-4.2			No						No			233			No


			9/17/22 8:57			428			g			Stephen Moore			-0.2			83.7			-4.5			No						No			233			No


			9/18/22 9:02			438			g			Stephen Moore			2.3			88			-2.2			No						No			233			No


			9/19/22 9:07			448			g			Stephen Moore			2.3			92.3			0			No						No			233			No
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PPL Standard Condition 18 Notification Form

[bookmark: _Toc402366357][bookmark: _Toc457556688][bookmark: _Toc460840415][image: Home Office]

Please use this form to notify the Animals in Science Regulation Unit (ASRU) of procedural-related adverse effects that have exceeded or are likely to exceed the severity limitations or controls described in the project licence. ASRU will use this information to determine whether any further action is required.



Do not use to report:

· adverse effects that are due to non-procedural issues;

· potential non-compliance (report by other means);

· issues without adverse welfare consequences.



If you are in doubt whether or not you need to fill in this form, please contact your assigned Inspector.



Please clearly title your document: ‘ASRU_establishment name_PPL number_PPLh surname_date_sc18’ and send to your Inspector (e.g. using cjsm) with the subject heading ‘PPL SC 18 Notification PPL [Number]



		Establishment Licence name

		University of Cambridge



		Establishment Licence number

		X81BD37B1





		Name of PPL holder

		Nicholas W. Morrell MD FRCP FMedSci





		PPL number

		PP7550697



		Protocol no

		09b



		Protocol title

		Chronic Hypoxia



		Severity classification

		Moderate



		1. Date of incident

		20th September 2022



		2. Species

		Rat



		3. Brief details of study and how the limits or constraints  have been breached

		Treating rats with a single injection of the vascular endothelial growth factor SU5416 and subsequent chronic exposure to a hypoxic environment followed by a period back in a normoxic environment results in a pathology that is very similar to the human condition of pulmonary arterial hypertension (PAH). The aim of this study is to trial a drug Apigenin in an intervention study of pulmonary hypertension.  

· Animal number 07 M00856481 (10mL/kg Vehicle) was found dead on am checks on Tuesday 20th September 2022

· On Thursday 16th August 2022 the animal was dosed with 20mg/kg Sugen (SU-5416) Caymen https://www.caymanchem.com/product/13342/su-5416  (batch No.057867) 4mL/kg subcutaneously and was then placed in Hypoxia (10% O2) for 21 days to induce pulmonary hypertension.

· On the Tuesday 6th September 2022 the animal was removed from hypoxia and dosed orally by gavage with 10mL/kg vehicle (5%DMSO(v/v) 30%(w/v) 2-Hydroxypropyl-beta-cyclodextrin in 1XPBS

· Bodyweights were monitored thrice weekly while in hypoxia and daily during the dosing period.  Animal 07 M00856481 had gained 92.3% of initial bodyweight. No adverse observation was noted, and the animal appeared well.

· A gross necropsy was performed, and no abnormalities were detected.  The heart was excised and Fulton index (right ventricle mass over left ventricle+ septum mass) calculated.  Fulton index = 0.52 (normal index = 0.25)

· Bodyweight data are attached for reference.  The approved study plan is attached as a separate document.
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		4. Have you taken advice from the Named Animal Care and Welfare Officer/Named Veterinary Surgeon/others?

		As all animals showed no clinical signs of disease or distress, no advice from the NACWO was sort.



		5. Cause of Problem, if known

		Potential right heart failure.  Death would be rapid with only very acute if any pain.



		6. Action that has been or will be taken

(For example, formulation of drug changed, supportive treatment given, study design modified). If no action needed, indicate why (for example, none required as study has been terminated and will not be repeated)

		Animals show no clinical signs of right ventricular failure and show no signs of respiratory distress.  Animals are weighed daily and monitored at least twice per day. Disease progression in this model is extremely difficult to predict and every effort is made to monitor these animals as closely as possible.  





		7. Reported by (name)

		Mr. Stephen Moore



		8. Date

		20th September 2022







[bookmark: _Toc86483909][bookmark: _Toc402366355]******************************For official use******************************************



Inspector’s comments and recommendations:



		Comments and recommendations

		

Have read and noted the above.



Note there has been another unexpected death (our ref 222475). It would be useful if there are additional SC18s on this study to note prior reported deaths/adverse effects.



Again this appears to be acute right-sided heart failure.





		Inspector name 



		 Neil Smith



		Date

		 29 Sep 22
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MCMS table export-120


			Sample Date			Weight Value			Weight Unit			Edited By			% From Previous			% From Baseline			% From Maximum			Is QC Failed?			QC Comments			Is Baseline Weight?			Baseline Weight			Is Chargeable?


			8/16/22 10:46			233			g			Stephen Moore						0			-48			No						Yes			233			No


			8/17/22 11:39			213			g			Stephen Moore			-8.6			-8.6			-52.5			No						No			233			No


			8/19/22 10:00			218			g			Stephen Moore			2.3			-6.4			-51.3			No						No			233			No


			8/22/22 8:13			247			g			Stephen Moore			13.3			6			-44.9			No						No			233			No


			8/24/22 8:44			258			g			Stephen Moore			4.5			10.7			-42.4			No						No			233			No


			8/26/22 9:41			276			g			Stephen Moore			7			18.5			-38.4			No						No			233			No


			8/29/22 8:02			297			g			Stephen Moore			7.6			27.5			-33.7			No						No			233			No


			8/31/22 9:00			305			g			Stephen Moore			2.7			30.9			-31.9			No						No			233			No


			9/2/22 9:12			310			g			Stephen Moore			1.6			33			-30.8			No						No			233			No


			9/5/22 8:09			339			g			Stephen Moore			9.4			45.5			-24.3			No						No			233			No


			9/6/22 9:39			340			g			Stephen Moore			0.3			45.9			-24.1			No						No			233			No


			9/7/22 9:31			354			g			Stephen Moore			4.1			51.9			-21			No						No			233			No


			9/8/22 10:20			363			g			Stephen Moore			2.5			55.8			-19			No						No			233			No


			9/9/22 9:52			375			g			Stephen Moore			3.3			60.9			-16.3			No						No			233			No


			9/10/22 9:48			385			g			Stephen Moore			2.7			65.2			-14.1			No						No			233			No


			9/11/22 8:58			395			g			Stephen Moore			2.6			69.5			-11.8			No						No			233			No


			9/12/22 8:46			395			g			Stephen Moore			0			69.5			-11.8			Yes			wrong date			No			233			No


			9/12/22 11:18			404			g			Stephen Moore			2.3			73.4			-9.8			No						No			233			No


			9/13/22 10:07			407			g			Stephen Moore			0.7			74.7			-9.2			No						No			233			No


			9/14/22 10:00			418			g			Stephen Moore			2.7			79.4			-6.7			No						No			233			No


			9/15/22 11:26			430			g			Stephen Moore			2.9			84.5			-4			No						No			233			No


			9/16/22 10:44			429			g			Stephen Moore			-0.2			84.1			-4.2			No						No			233			No


			9/17/22 8:57			428			g			Stephen Moore			-0.2			83.7			-4.5			No						No			233			No


			9/18/22 9:02			438			g			Stephen Moore			2.3			88			-2.2			No						No			233			No


			9/19/22 9:07			448			g			Stephen Moore			2.3			92.3			0			No						No			233			No
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PPL Standard Condition 18 Notification Form

[bookmark: _Toc402366357][bookmark: _Toc457556688][bookmark: _Toc460840415][image: ]

Please use this form to notify the Animals in Science Regulation Unit (ASRU) of procedural-related adverse effects that have exceeded or are likely to exceed the severity limitations or controls described in the project licence. ASRU will use this information to determine whether any further action is required.



Do not use to report:

· adverse effects that are due to non-procedural issues;

· potential non-compliance (report by other means);

· issues without adverse welfare consequences.



If you are in doubt whether or not you need to fill in this form, please contact your assigned Inspector.



Please clearly title your document: ‘ASRU_establishment name_PPL number_PPLh surname_date_sc18’ and send to your Inspector (e.g. using cjsm) with the subject heading ‘PPL SC 18 Notification PPL [Number] – Check Home Office’s Updated Bridging Ways of Working for updated advice on email addresses and subject headings. Cjsm no longer necessary.



		Establishment Licence name

		University of Cambridge



		Establishment Licence number

		X81BD37B1



		Name of PPL holder

		Nicholas Morrell



		PPL number

		PP7550697



		Protocol no

		06



		Protocol title

		Phenotyping and pressure monitoring in mouse models of Pulmonary Hypertension (Mice)



		Severity classification

		Moderate



		1. Date of incident

		20/06/2024 



		2. Species

		Mouse



		3. Brief details of study and how the limits or constraints have been breached

		Echocardiography was performed on the mouse before treatment as control. The mouse (NMAV68.1c) was treated with Tamoxifen at a previously published dose (80mg/kg) for 5 days, followed by vehicle treatment with PBS every Monday to Friday for 2 weeks. The mouse weight was measured every weekday (Monday to Friday). No clinical symptoms and no weight loss were observed. The mouse was found dead on Thursday morning during AM checks by an animal technician. The severity score for this mouse is severe, which exceeds the severity score for this protocol which is moderate. 





		4. Have you taken advice from the Named Animal Care and Welfare Officer/Named Veterinary Surgeon/others?

		The animal technician found the dead mouse during the AM checks on Thursday. We discussed potential considerations to add, such as weighing the mice on weekends to ensure that if a mouse is unwell, it doesn’t suffer and/or die over the weekend. 





		5. Cause of Problem, if known

		The most likely cause of the problem was the treatment with Tamoxifen (80mg/kg for 5 days) which leads to the knockdown of endoglin in the endothelial cells, which leads to pulmonary hypertension and/or arteriovenous malformations (AVMs) in the pubic symphysis, which leads to heart failure (as published previously). In the post-mortem, the mouse had an increased heart size, indicative of heart failure, and it also had some inflammation in the lungs that were minor. Blood was also found in the cage and around the tail and genitals accompanied by minor wounds. We suspect pulmonary and pubic symphysis AVMs to also occur in this mouse model, as that is a common phenotype in human disease (HHT1). 



		6. Action that has been or will be taken

(For example, formulation of drug changed, supportive treatment given, study design modified). If no action needed, indicate why (for example, none required as study has been terminated and will not be repeated)

		We believe it is an individual mouse problem – increased severity of the disease post-tamoxifen treatment, and we don’t anticipate this to happen again. 

However, we can weigh the mice on a daily basis – Monday to Sunday to ensure if they do lose weight it is picked up during the weekend. This will, however, increase the handling of the animal, causing it more stress. 





		7. Reported by (name)

		Karolina Kostrzyńska

PhD student 



		8. Date

		20/06/2024







[bookmark: _Toc86483909][bookmark: _Toc402366355]******************************For official use******************************************



Inspector’s comments and recommendations:



		Comments and recommendations

		











		Inspector name 



		



		Date
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Please use this form to notify the Animals in Science Regulation Unit (ASRU) of procedural- related adverse effects that have exceeded or are likely to exceed the severity limitations or controls described in the project licence. ASRU will use this information to determine whether any further action is required.



Do not use to report:

· adverse effects that are due to non-procedural issues;

· potential non-compliance (report by other means);

· issues without adverse welfare consequences.



If you are in doubt whether or not you need to fill in this form, please contact your assigned Inspector.



Please clearly title your document: ‘ASRU_establishment name_PPL number_PPLh surname_date_sc18’ and send to your Inspector (e.g. using cjsm) with the subject heading ‘PPL SC 18 Notification PPL [Number] – Check Home Office’s Updated Bridging Ways of Working for updated advice on email addresses and subject headings. Cjsm no longer necessary.



		Establishment Licence name

		University of Cambridge



		Establishment Licence number

		X81BD37B1



		Name of PPL holder

		Nicholas Morrell



		PPL number

		PP7550697



		Protocol no

		06



		Protocol title

		Phenotyping and pressure monitoring in mouse models of Pulmonary Hypertension (Mice)



		Severity classification

		Moderate



		1. Date of incident

		24/07/2024
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		2. Species

		Mouse



		3. Brief details of study and how the limits or constraints have been breached

		The mouse was treated with tamoxifen at a lower dose with 60 mg/kg instead of the previously used and published dose of 80 mg/kg. Tamoxifen was injected daily for 5 days by ip to induce the knockout of endoglin and induce the disease phenotype. The mouse was supposed to undergo an ip injection of Evans Blue and culled 2 hours after to assess the leakage of the lungs. This was scheduled for 30th July 2024. The mouse weight was measured three times a week. No clinical symptoms and no weight loss were observed. The mouse (NMAV70.2a) was found dead during the morning check by animal technician. The severity score for this mouse is severe, which exceeds the severity score for this protocol which is moderate.



		4. Have you taken advice from the Named Animal Care and Welfare Officer/Named Veterinary Surgeon/others?

		The animal technician found the dead mouse during the AM checks on Wednesday. We discussed re-evaluating the dose of Tamoxifen (despite already using a lowered dose). The mice seem to be more sensitive to the tamoxifen dose than in the past.



		5. Cause of Problem, if known

		The most likely cause of the problem was the treatment with Tamoxifen (60mg/kg for 5 days) which leads to the knockdown of endoglin in the endothelial cells, which leads to pulmonary hypertension and/or arteriovenous malformations (AVMs) in the pubic symphysis, which leads to heart failure (as published previously). The mouse did not show obvious cause of death.



		6. Action that has been or will be taken

(For example, formulation of drug changed, supportive treatment given, study design modified). If no action needed, indicate why (for example, none required as study has been terminated and will not be repeated)

		We believe it is an individual mouse problem – increased severity of the disease post-tamoxifen treatment, and we don’t anticipate this to happen again.

However, we can weigh the mice more frequently, every weekday to prevent suffering and premature death.









		7. Reported by (name)

		Karolina Kostrzyńska PhD student



		8. Date

		24/07/2024









******************************For official use******************************************



Inspector’s comments and recommendations:





		Comments and recommendations

		Thank you for submitting this notification and thereby complying with standard condition 18 of your project li- cence.



However, the following points should be taken into con- sideration:

· if weight loss was not observed in the animal which died unexpectedly, please consider other options than just increased weighing to mitigate a repeat issue

· if the dose of tamoxifen has already been reduced, please ensure a thorough review of all aspects of this study that may have caused the issue, is also carried out.

· please speak with your NVS to determine their ad- vice regards investigation and mitigatory actions



Please do inform us of any other related incidents should they occur.



The content of this SC18 report has been read by an ASRU Inspector and this matter is now CLOSED.



		Inspector name

		Nicola Watts



		Date

		06/08/2024
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