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Disclosures — it’s my job to collect and disseminate guidelines...

Webmaster for the Norecopa site - information about 3R guidelines worldwide

Lead author of several databases embedded in the website

Lead author of the PREPARE guidelines for planning animal research

Manager of the Refinement Wiki
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Thanks to many colleagues, including:

Aurora Brgnstad, University of Bergen

Chris Noble, Nofima Tromsg

Gidona Goodman, University of Edinburgh

Susanna Lybak, Norwegian Animal Protection Alliance
Tore Kristiansen, Institute of Marine Research, Bergen

Contributors to Norecopa's Refinement Wiki
Penny Hawkins and Chloe Stevens
especially for the fish section in PREPARE
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Overview

* General comments

 Norecopa’s website and PREPARE

* European legislation

e Health monitoring

* Procedures

* Anaesthesia, analgesia and humane killing

* Severity classification, humane endpoints and harm-benefit assessment
e Zebrafish

* How to keep updated
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“Wild, wet and slippery: fish in research”

“Soft, furry and jumpy: mammals in research”

33,000 (?) v. 5,400 species

Norecopa: PREPARE for better Science
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Guidelines: history repeats itself when developing new models
e.g. GA mice, nude mice, minipigs, isolators, IVC racks, cleaner fish,
zebrafish:

Two sets of “guidelines” emerged, that address very different questions:
1. Wow that was cool, how do you do it?

2. Hmm, should we really be doing this?

The first set are more technical specifications than guidelines in the
3R sense...

The second set tend to be running fast in an attempt to catch up with the
first set

Norecopa: PREPARE for better Science



Zebrafish @

/Jeb]f'afiSJfl Editor-in-Chief: Stephen C. Ekker, PhD

ISSN: 1545-8547 | Online ISSN: 1557-8542 | Published Bimonthly | Current Volume: 20

Impact Factor: 2.229*
*2021 Journal Citation Reports™ (Clarivate, 2022)

CiteScore™: 4.2

The only peer-reviewed journal dedicated to the central role of zebrafish and other aquarium
species as models for the study of vertebrate development, evolution, toxicology, and human
disease.

TechnoFish features two types of articles:

e TechnoFish Previews: Important, generally useful technical advances or valuable transgenic lines

¢ TechnoFish Methods: Brief descriptions of new methods, reagents, or transgenic lines that will be of
widespread use in the zebrafish community
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- the debate about pain perception * Bambi-factor

Two extra problems with fish have delayed progress:

Blobfish voted world's ugliest animal

Deep-sea creature crowned winner of a competition to raise
awareness of endangered and aesthetically challenged animals

© The blobfish has been voted the world's ugliest animal. Photograph: Greenpeace/Rex Features

theguardian.com/environment/2013/sep/12/blobfish-world-ugliest-animal
Norecopa: PREPARE for better Science



To give guidance we have to know what’s normal...

photos: T. Poppe

Physiological changes e.g. from freshwater to saltwater

Size differences between animals of the same age
Housing needs: as individuals or in schoals?
Effects of drugs (e.g. anaesthetics and analgesics) at different temperatures

etCl
Norecopa: PREPARE for better Science



Even handling and simple procedures often require removal from the element in which they live and breathe

Fish procedures have often an additional set of harms

Norecopa: PREPARE for better Science



It’s only fish... norecopa
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"Simple” techniques — in a wet, viscous environment

* Drag forces

* Growth of seaweed, shells

e Infection risk

* Locomotory effects: prey and predation

photo: T. Poppe
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"Contingent suffering”
indirect suffering
fear
boredom
transport stress
re-grouping

tecniplast.it/usermedia/us/3-5LTankwithFish-small.jpg
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colourbox.com

Zebrafish?
Salmonids in tanks/nets?



Journal of

BIOLOGY

Explore this journal >

8 openAccess (@) @) Creative Commons

REGULAR PAPER

International survey on the use and welfare of
zebrafish Danio rerio in research

K. Lidster, G.D.Readman, M.]. Prescott, S.F. Owen &

First published: 20 February 2017 Full publication history
DOI: 10.1111/jfb.13278  View/save citation

Cited by (CrossRef): 0 articles £# Checkfor updates ¥ Citation tools ¥

98 responses from 22 countries

Concerns include:

* methods of anaesthesia and euthanasia

e Less invasive methods than fin clipping for genotyping
* Nutrition

e Stocking density

e Lighting

https://www.nc3rs.org.uk/news/international-survey-use-zebrafish-research-highlights-opportunities-refinement
Norecopa: PREPARE for better Science



‘More guidelines for the fish industry than for research?

NRC nutritional requirements
norecopa.no/3r-guide/nrc-nutrient-requirements

FAO Report on Welfare of Fishes in Aquaculture
www.fao.org/publications/card/fr/c/CA5621EN

RSPCA welfare standards for farmed Atlantic salmon
science.rspca.org.uk/sciencegroup/farmanimals/standards/salmon

FishWell Handbook on welfare indicators for Atlantic salmon
nofima.no/fishwell/english

Welfare Indicators for farmed rainbow trout (sister publication to FishWell)
nofima.com/results/new-handbook-on-welfare-indicators-for-farmed-rainbow-trout

Norecopa: PREPARE for better Science



norecopa.no : an updated overview of global 3R resources

Search filters

NORSK ENGLISH

Norecopa — e

Typo tolerance:

Default

Database

About Norecopa Alternatives Databases & Guidelines Education & training Legislation Meetings More resources News PREPARE Species Wiki

3R Guide database (403)
Classic AVs database (118)

Europ Ci i y of 3Rs
Anaesthesia and analgesia Animal facilities Animal welfare organisations Blood sampling Culture of care Education & Training Resources (567)
Europ Ci I y of 3Rs
Email discussion lists Environmental enrichment Ethics Experimental design and reporting Harm-Benefit Assessment Knowledge Sources (807)
? : X 7 European Commission Inventory of NAMs
Health and safety Health monitoring Humane endpoints Humane killing Journals for Respiratory tract diseases (280)
: 7 2 A . =R ) s . NAL records (1688)
Literature searches and systematic reviews Organisations Reporting guidelines Severity classification Suppliers NORINA database (2141)
TextBase database (1501)
Website (761)
norecopa.no / More resources /| Experimental design and reporting approx- 91300 Webpages
350,000 hits annually R
Free (199)

Held at NMBU Oslo (contact Kristine
Hansen, 67 23 2189) (431)

Design and reporting of animal 7.8 detailed newsletters per year oy
experiments

Reviewed (85)

Search in the databases

This page supplements advice given in Section 4 of the PREPARE guidelines. PREPARE P~ AT
Title
covers all aspects of design (including animal and facility related issues). PR
Privacy - Publisher
Supplier
Norecopa: PREPARE for better Science Record Number




Alternatives

Anaesthesia and analgesia

Behaviour

Education and training

Environmental enrichment

Guidelines

Handling

Health monitoring and disease prevention

Humane killing
Legislation

Marking and identification
Meetings

Organisations

Pain and suffering
Projects involving Norecopa
Sampling

Surgery

Training fish

Welfare

Zebrafish

vV VvV VvV VvV VvV VvV VW VW VW VWV VWV VWV V V V V V V V VvV

|0recopa

egislation Meetings

Wildlife
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Databases & Guidelines

Published lists of resources are difficult to search and quickly become outdated. Lists on a website
are easier to search, but do not enable the use of filters or intelligent search engines.

Norecopa has therefore constructed four databases, which together with all the
text on this website can be searched simultaneously using the search field at
the top of every page.

» 3R Guide: a global overview of databases, guidelines, information centres, journals, email lists,
regulations and policies which may be of use when planning experiments which might include
animals. A quick overview of all the guidelines can be accessed here. Norecopa has written
several of these, including the PREPARE guidelines for planning animal research and testing.

» NORINA: a global overview of audiovisual aids and other items which may be used as
alternatives or supplements to animals in education and training at all levels from junior school

to University, including dissection alternatives and surgical simulators. n o re co pa . n o/d ata ba ses_g u id e I i n es

» TexitBase: a global overview of textbooks and other literature within laboratory animal science

and related topics.

> Classic AVs: a subset of NORINA covering audiovisual aids that are based on older technology.

These databases are updated regularly. Please give us feedback if you discover errors or
omissions.
The Norecopa website also includes four other collections:

> NAL: a collection of literature references relating to the 3Rs from the US National Agricultural
Library
> European Commission datasets:

3Rs Knowledge Sources: over 800 resources collected by the Commission in 2016 °
: 3Rs Educatiog and Training Resources, over 560 items cc?lllected in 2018 II n ks to over 70 Othe r d ata ba sesl
11 concerning fish

» Non-animal models for respiratory tract diseases, over 280 models identified in a lit;
review of over 21,000 publications

Here is an alphabetical global list of all the databases ci n the Norecopa website.

Norecopa: PREPARE for better Science



So what do we have for fish...?

What qualifies as a 3R-guideline? Who decides? Every protocol published on the web? Providing Information on:
Humane Care and U‘segLAnimals
Norecopa had that question in mind when we compiled our database 3R Guide Animal Welfare Agd S8 ions

3Rs of Alternativ{

Started as a collaboration with Dr. Tim Allen at AWIC

(Animal Welfare Information Center, National Agricultural Library, USA)

Norecopa: PREPARE for better Science



norecopa.no/3RGuide

(‘ﬁ norecopa

Links to 419 guidelines (c. 35 on fish)

A good practice guide to the administration of substances and
removal of blood, including routes and volumes

3R Guide database/c6721 (legacy id: 15079)

This paper provides the researcher in the safety evaluation laboratory with an up-to-date,
easy-to-use set of data sheets to aid in the study design process whilst at the same time
affording maximum welfare considerations to the experimental animals.

A guide to defining and implementing protocols for the welfare
assessment of laboratory animals

3R Guide database/68ba4 (legacy id: 15065)

Eleventh report of the BVAAWF/FRAME/RSPCA/UFAW Joint Working Group on Refinement

A guide to the care and use of native Australian mammails in
research and teaching

3R Guide database/502ff (legacy id: 15377)

The Guide supports implementation of the Australian Code for the care and use of animals
for scientific purposes (8th edition, 2013) and ensures that the specific and unique needs of
Australian native mammals are met when these animals are used for scientific purposes.

AAALAC Position Statements

3R Guide database/ef566 (legacy id: 15155)

In connection with its work of accreditation of animal care and use programmes, AAALAC
International has issued position statements on a number of key elements in such a
programme.

Norecopa: PREPARE for better Science
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There are submenus under all the headings above

Search filters

Q Order by:

Relevance

<«

Typo tolerance:

| Default

<

Database:3R Guide database X

Database

3R Guide database (36)

Classic AVs database

Europed O sion Inventory of 3Rs Education
& Training Resources

An overview of existing guidelines for handling, bleeding, European Commission Inventory of 3Rs Knowledge
administration and identification techniques in fish Sources

3R Guide database/8a3f1 (legacy id: 15202)

A collection of references and websites compiled by Dr. Penny Hawkins in connection with

European Commission Inventory of NAMs for
Cardiovascular diseases

European Commission Inventory of NAMs for

the international consensus meeting Harmonisation of the Care and Use of Fish in Research Respiratory tract diseases
held at Gardermoen, Norway, 22-24 September 2009. NAL records

NORINA database
Aquatic animal health code TextBase database
3R Guide database/6d1be (legacy id: 15113) Website

The OIE Aquatic Animal Health Code ("the Aquatic Code") sets out standards for the

improvement of aquatic animal health and welfare of farmed fish worldwide, including
) ) . S . Browse the databases (-]
through standards for safe international trade in aquatic animals (amphibians, crustaceans,

fish and molluscs) and their products.

Norecopa: PREPARE for better Science



Original Article

(s 4 permanom
8 uk/purnsisPernissens.

PREPARE: guidelines for planning animal
research and testing

1THONZITTN T
Jsagepnt commamenan

Adrian J Smith, R Eddie Clutton?, Elliot Lilley®,
Kristine E Aa Hansen“ and Trond Brattelid®

ity and translatability of studies involving research
animals. Although there are a nu of reporting guidelines available, there is very little overarching guid-
ance on how to plan animal experiments, despite the fact that this is the logical place to start ensuring quality.
In this paper we present the PREPARE guidelines: Planning Research and Experimental Procedures
on Animals: for EPARE covers the three broad areas which determine
the quality of the preparation for animal studies: formulation, dialogue between scientists and the animal
facility, and quality control of the various components in the study. Some topics overlap and the PREPARE
checklist should be adapted to suit specific needs, for example in field research. Advice on use of the check-
list is available on the Norecopa website, with links to guidelines for animal research and testing, at hitps://

norecopa.no/PREPARE.

Keywords
guidelines, planning, design, animal experiments, animal research

Date received: 5 April 2017; accepted: 27 June 2017

Introduction

The quality of animal-based studics is under increasing
scrutiny, for good scientific and ethical reasons. Studies
of papers reporting animal experiments have revealed
alarming deficiencies in the information provided,'?
cven after the production and journal of

in our experience, often underestimated by scientists.
Even small practical details can cause omissions or arte-
facts that can ruin experiments which in all other
respects have been well-designed, and generate health
risks for all involved. There is therefore, in our opinion,
an urgent peed for detailed but overarching guide-

reporting guidelines.” There is also widespread concern
about the lack of reproducibility and translatability of
laboratory animal research.*” This can, for example,
contribute towards the failure of drugs when they enter
human triaks.* These issues come in addition 1o other
concerns, not unique to animal research, about publi-
cation bias, which tends to favour the reporting of posi-
tive results and can lead to the acceptance of claims as
fact.” This has understandably sparked a demand for
reduced waste when planning experiments involving
animals.'® '* Reporting guidelines alone cannot solve
the problem of wasteful experimentation, but thorough
planning will increase the likelihood of success and is an

P step in the of the 3Rs of
Russell & Burch i )"
The importance of attention to detail at all stages is,

lines for s on how 1o plan animal experiments
which are safe and scientifically sound, address animal

Norecopa, c/o Nerwegian Veterinary Instibute, P.O. Box 70,
Sectrum, Oslo. Noeway

Royel (Dick) Scheol of Veterinary Studies, Easter Bush,
Midlothian, UK

Research Asimais Department, Sciesce Group, RSPCA
Sosttwater, Horsham, West Sussex, UK

“Sectien of Experimental Biomedicine, Department of Production
Animal Clinial Scences, Faculty of Veterinary Medicine,
Norwegian Usiversity of Life Sciences, Oslo, Norwary

*Oivision for Research Management and Eaternal Funding.
Western Norway University of Applied Sciences, Bergen, Norway

authors
Adrian Smith, Nececopa, clo Nerwegian Veterisary lnstitute, P.0
Bax 750 Sentrum, 0106 Oslo, Nerway.

Emal: adran smith@screcops no
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Pre-published under Open Access on 3 August 2017,
sponsored by the Universities Federation for Animal
Welfare (UFAW), UK

https://doi.org/10.1177/0023677217724823

AW

Established 1926

Over 28,000 views/downloads from the
journal website so far

Also downloadable from
norecopa.no/PREPARE
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Emphasis on

v’ Collaboration (scientists/facility)
v Checklists

v Quality assurance

v Contingency plans

Norecopa: PREPARE for better Science
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Threat and Error Management: attending to the small issues before they create a large one

D o

@,
=]

Q

eaugallecheese.com/Swiss-Che¥ge

0 @
Ad o
Q
\ 04 o
"Layer of defence" / @ @

or redundancy

",

wikipedia.org/wiki/Swiss_cheese_model

Weakness / hazard / failure
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Threat and Error Management: attending to the small issues before they create a large one

eaugallecheese.com/Swiss-Che¥ge Q

\ > d
"Layer of defence" { @

or redundancy

Weakness / hazard / failure

Major incident
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Quality assurance and a culture of care at
all levels in the animal facility

« SOPs describing good techniques, carried out by competent
operators
* Checklist (“contract”) between researcher and the facility
« The AAALAC Program Description template* can be a good
overall performance checklist
» Institutional policies on animal care and use
* Animal environment, housing and management -
« Veterinary care Photo: Naouel Gharbi
- Physical plant uib.no/en/zffac/54560/housing-system
A Master Plan as a weekly checklist for the whole facility during
the year

*www.aaalac.org/programdesc/index.cfm

norecopa.no/prepare/6-facility-evaluation/6a/general-principles

Norecopa: PREPARE for better Science



L)

Contingency Plans for when things go wrong, based upon risk assessment

* Access to emergency services (police, fire, medical and veterinary help, security guards, personnel
transport in cases of acute illness)
* Means of commlmiMH“d” c vid 19 s at all levels
i nder LOVIU~
Many of these were revised U o)
norecopa.no/be-prep

Q&A | Published: 15 April 2020

og®
. A fish facility d
COVID-19 Q&A: Afish .
T TOTTS for reporting such injuries Temporary staff at weekends and holidays
* Firefighting, evacuation of personnel and animals
* Access to specialist services (e.g. ventilation system, plumbing, electrical installations, suppliers of
equipment)
* Routines in cases of power failure, water leaks and (if applicable) natural disasters such as flooding
* Routines for emergency killing of animals
* Routines in cases of threats to the facility or personnel

own toits coré

https://norecopa.no/prepare/6-facility-evaluation/master-plan-and-sops/contingency-plan

Norecopa: PREPARE for better Science



PREPARE:

Planning Research and Experimental Procedures on Animals: Recommendations for Excellence

PREPARE covers 15 topics: ltems in pink are not typically highlighted in
reporting guidelines

Formulation of the study

1. Literature searches

2. Legalissues

3. Ethical issues,[harm—benefit assessment]and humane endpc

4. Experimental design and statistical analysis

o2 Utrecht
W University

B o

CONNECT EXCHANGE SHARE

PREREGISTER .

The pathway to better science

)

PREPARE

Dial
5. ( Objectives and timescale, funding and division of labour
Facility evaluation

Education and training

8. \_Health risks, waste disposal and decontamination , o — T

MethOdS i norecopa.no/PREPARE and

9. Test substances and procedures Norecopa; PREPARE for befter Science ivd-utrecht.nl/en/news/better-animal-research-through-open-science-1
10. Experimental animals T T . 5

11 Quarantine and health monitoring ] < e

12|_Housing and husbandry E

13. Experimental procedures

14( Humane Kkilling, release, reuse or rehoming
15| Necropsy

Norecopa: PREPARE for better Science
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norecopa.no/PREPARE/prepare-checklist
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PREPARE

The PREPARE Guidelines Checklist

Planning Research and Exp P on Animals: for &

Adrian J Smittr, R Eddie Cheton®, Bt Liley, Kristine E. As. Hanserr’ & Trond Braelid®

Worecope. 00 Norweg an Wtermary besdtute. 20 Box 750 Sectrum, 0106 Osko. Norway. *Aoyal 01ck) School of Veierinary Stuses. Gaster Bust
Wdonan £405 MG UK Research Aamats Department Soence Group, RPCA INDerforce Wiy Southaater Horsham, West Sussex. ANT 3 98S, 11K
Seca0n ot £ pers ow ot Romedcne. (wpatoet of A3 cnion Anina Coneal Scances Facvly of W ey Wed (e Norwepan (mawsey of (ife
Someces PO fox 8188 Oep Q033 (e Norwaty. Davinion for Renaarch Massguenesf and External Fundng Westem Nonsdy Univeenty of Apphed
Soweces. 5020 Bergen. Norway.

PREPARE consists of planning gusdelnes which are complemen tary 10 reporting guideline- -~
PREPARE covers the three broad aras which determine the qualdy ~f =

1. Formulation of the study
2 Dislooms »*

. apimal W elfare o7

The s wwt EWOIVE 25 MOrE SPECiEs- and Shuation -Pechic gudelnes are produced,
ad —=e canOr 3000y Animal Soence progresses.

Recommendation

nd T

norecopa

Recommendation

5.0tjectvesand | (] Amange meetings with al relevant staff when early plans for the praject exist

°":;" h‘:’"" [ Construct an approximats timescale br the project, Indicating the need br assistance with preparation,
and dvisn

|abour

animal care, and waste depos.
[ Discuss and disclose afl expected and potential costs.
(] Construct a detailed plan for dvision of abour and expenses at all stages of the study.

scal nspecton of the faci tes, © evaluate buidng and e qupment standards and needs
g levels attimes of extra rsk.

anl compelence of SIAT mempens and (he nesd fof horther stucabon of Irimng s |

hree Rs!

©. Mealth rks, | ] Pertor 4 ik amesament. doraton wilth $he anamal fackly, for all persons and ancmals ffocied |
witle dhpomi snd TTECTY O TR TECTY Oy TTY ST,
decontamination

[ Assess, and f necessary produce, specific gudance for all stages of the projct.
[ Discuss means br contanment, dacontamination, and disposs| of all tams in the s

9. Test substances | [ Provide as much information as possible about test substances.

1. Uterature

searches

] Foem a clear hypoess, with primary and secondary oulcomes.
(O] Consider the use of systematic reviews.

L oacice St datoto e Bad acdcoootocs Lt

[ Asmss the relewnce of the species 15 be usad, its bickogy and auitabilty 1o answer the sxpersents

(2] Assess the reproducibiity and transiatsbiy of the project

i RHinr

2, Logal issuns

[ Consider how the research is affected by relevant legisiation for animal research and other areas, ¢.9.
animal transpont, occupatonal health and safety,
] Locate mieaant gudance documents (2.9, BU gudance on project evakuation)

3. Etical issues,
harm-benefit

1l WETH

-

humans endponts

[ Construct a ey summary
] In dislogue with ethics commitiees, consider whether stalemests about this type of research have
already been produced

[ Aatresm the 3Hs Fepiacem et reducton, sefnemant i e 354 |good scence, good sen e

Sond so d ey

T T T ST TR S I RN T O TR TR TR
] Perdzes 8 Parm tenett amemmant and bty amy Histy smenal am
Bcuss the leaming objectves, i the animal use & for eAUCIbONY Of YaING Purpases.

] Define syectroe. sxsiy messirahie and URSGUNGERT RUTENE Snapoints

[ Dirws the pabibeabon, i any, for desin as &0 end-point

4
cesgn and
statistcyl akss

Hlﬂ

TR T SIS, e o PUNe BT D P E

TR

[C] Define ire sxparimentsl unk s decide upon simal rumbers.

L Chooss methods of randomisation, prevent cbserver bias, and dacide upon indusion
and exciusicn criera
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|| | Ared e TN Of JUTRAE SR

aNEpcedurs | [ Congider the feasibiity and vl of fest procedures and the skils needed 1o perform them
10 Expermental  prif — —— - - -  ——
anmals

11. Quasantee and | ) Discuss he animaly’ kely haaith status, any needs for transpont, quarantine and isolation,

heakth monitoring health monlioring and consaquances for he parsonned

12 Housing and [ At o 95 By iy’ sl et o°d b colbonaten wiEh eman rial

husbandry [ Discims acchmatir ation, optimal housing condBons and procedorns, smamnmental facton endany

STt o B o 3 L ey Tl Sty Y D

13 Expermental | [ Deveiop refned proceciess £ caphure, smem bl alion. marang , ANG fease of fehoming

procedures || Deweion refined procetures b sutstce adrristndon Langing cedafion e anascihesia mrgery
and oiher Indviues

14 Humane ding. | [ Corsut retevant lageintion ang puideiines veell i advance of e siady.

release. euse O | [igfiy primary andemergency method s i tuimane kising

refoming

[ Asness the compebance of thase whe may hae: 3o per » lasks

15 Necropsy [ Constucta systematic plan for all staQes of necropsy, Induding location, and identification of all

anmals and samgles.
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5. Have the experiments been carried out before, and is any repetition justifiable?

3-Ethical issues, harm-
6. What approaches to reduce distress (z have been considered?

benefit assessment and

humane endpoints

Construct a lay summary.

38 Construct a lay summary.

3p ndislogue with ethics committees, (CELEIC IR TJ-ol | For fish researchers
consider whether statements
about this type of research have
already been produced.

1. Have national or local research ethics committees already produced statements relevant to the research

3c :::;:‘;::“:e‘::‘:;‘;:}: being planned? Consideration should also be paid to the broader context of the research. For example,
3Ss (Good Science, Good research directed at increasing the productivity of farming at the expense of (or without improving)

Sense, Good Sensibilities). S ) g ; X ¥
individual animal welfare, or wildlife research whose primary aim is population management.

d will any advances in this
es only index the title and

Links to quality guidelines and scientific papers worldwide on e.g. blood sampling, injection

volumes, housing and husbandry, analgesia, humane endpoints, experimental design rejected?
i % 3. Have the Three S's (Good Science, Good Sense and Good Sensibilities z) been addressed? Sufficient time
should be allocated to this point, since two of the three S's are highly subjective, but equally important. The
3f  Discuss the learning objectves, if use of commonsense and critical anthropomorphism are justifiably part of the work to assess the impact of
iy e e research on animals, not least when a scientific evidence base does not exist.
4. Does the proposed study have a clear rationale and scientific relevance, and what will be the next step if
Allocate a severity classification t te i +
3g m";’oj:d pespanath the hypothesis is supported or rejected?
5. Have the experiments been carried out before and is any repetition justifiable?
B 6. What approaches to reduce distress iz have been considered?
humane endpoints, i A

ive results be published, to avoid publication bias?

3 Discuss the Justification, if any, for
death as an end-point.

ical incidents are to be found in the section

4-Experimental design

and statistical analysis Harm-Benefit Assessment

Norecopa: PREPARE for better Science
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@ Decide unon databases and information specialists to b¢. consulted, and construct

search terms.

. General principles { For fish researchers ’

The editors and chapter authors of textbooks about fish  are obvious candidates to be
information specialists when designing fish experiments. Other sources include:

> The Zebrafish Information Network (ZFIN) database on model organisms  and their
publications

EBSCO Fish, Fisheries and Aquatic Biodiversity Worldwide = (FFAB) database
FishBase # - a global information system on fin fishes

SealifeBase @

Fish Pathogens Database @

Aquatic Sciences and Fisheries Abstracts (ASFA) @

AGRIS @

ECOTOX =

The Alternatives section in the part of the Norecopa website on fish

Fishwise Professional z» database

An overview of global marine databases and resource centres @

v VvV VvV VvV VvV V V V VvV Vv

Norecopa: PREPARE for better Science
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Form a clear hypothesis, with primary and secondary outcomes.

‘ General principles | BRSNS s NGCEEEI( G
Thefg are approx. 100 textbooks about the gare and use of fish in research in the TextBase
database 7, Wt Tay-e-tretpfotWhen deciding upon the hypotheses in a fish experiment. The

more general books include:

The Laboratory Fish @ (ed. Ostrander, 2000)

The Laboratory Zebrafish @ (Harper & Lawrence, 2010)

Guidance on the housing and care of Zebrafish (Danio rerio) @ (Reed & Jennings, 2010)
CCAC Guidelines: Zebrafish and other small, warm-water laboratory fish @ (2020)

CCAC Guidelines on the Care and Use of Fish in Research, Teaching and Testing = (2005)
The Welfare of Fish = (eds. Kristiansen et al., 2020)

The Physiology of Fishes = (eds. Currie & Evans, 2020)

V. NN W N N W

Books on more specific subjects are mentioned under the appropriate sections in PREPARE.

Norecopa: PREPARE for better Science
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The Welfare of Fish

By Tore S. Kristiansen, Anders Ferné, Michail A. Pavlidis & Hans van de Vis

Record number:  ef2a0

L
Text B a S e . This book investigates how fish experience their lives, their Animal Welfare

amazing senses and abilities, and how human actions impact

their quality of life. The authors examine the concept of fish Tore S. Kristiansen
welfare and the scientific knowledge behind the inclusion of fﬂfﬁ;;?ﬁ;&hdls
fish within the moral circle, and how this knowledge can Hans van deVis Editors
change the way we treat fish in the future. In many countries
1’ 5 OO b O O ks re I a te d to LAS : fish are already protected by animal welfare legislation in the Th e We |fa re

same way as mammals, but in practice there is still a major gap .
between how we ethically view these groups and how we Of FISh
actually treat them. The poor treatment of fish represents a
massive animal welfare problem in aquaculture and fisheries,
both in terms of the number of animals affected and the

n O re CO p a . n O/text b a S e severity of the welfare issues.

Thanks to its interdisciplinary scope, this book should appeal to
professionals, academics and students in the fields of animal
welfare, cognition and physiology, as well as fisheries and
aquaculture management.

List of chapters:

> A Brief Look into the Origins of Fish Welfare Science

> Ethics and the Welfare of Fish

> The Diverse World of Fishes

> Fish behaviour: Determinants and Implications for Welfare

> The Effects of Early Life Experience on Behavioural Development in Captive Fish Species
> Fish Brains: Anatomy, Functionality, and Evolutionary Relationships

> Inside the Fish Brain: Cognition, Learning and Consciousness; Awareness in Fish
> The Predictive Brain: Perception Turned Upside Down

> Can Fish Experience Pain?

> How Fish Cope with Stress?

> Individual Variations and Coping Style

> Assessing Fish Welfare in Aquaculture

> Welfare of Farmed Fish in Different Production Systems and Operations

> Ornamental Fish and Aquaria

> Fish as Laboratory Animals

> Catch Welfare in Commercial Fisheries

> Fish Welfare in Capture-Based Aquaculture (CBA)

> Fish Welfare in Recreational Fishing

> Impacts of Human-Induced Pollution on Wild Fish Welfare

> What Have We Learned?

Norecopa: PREPARE for better Science
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ZEBRAFISH METHODS
GENETICS AND GENOMICS

H. William Detrich, Il - Monte Westerfield -
Lesnard . Zon
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N ’
Methodf, and Pgotocols

.
S
garedly. % g’

#Grahatt), Lieschke
s Andrew C. Oates
Koichi Kawakami

The Laboratory

ZEBRAFISH

Claudia Harper
Christian Lawrence

Reliable Lab Soluliom'——]

ESSENTIAL .
ZEBRAFISH METHODS
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e g g S Bt e ek et 8 e et

N e vt ot D i T b b bt e

Ldted by
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APPROACH



Compendium
in
Laboratory Animal
Science
for
Fish Researchers

edited by
Trond Brattelid & Adrian J. Smith

e

Norwegian School of Veterinary Science

June 2011 |

Norecopa: PREPARE for better Science
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Resource hubs

Science Home | Companion animals | Farm animals EEUTGEINLGEGEYISEE Wildlife | Animal Sentience

Implementing the 3Rs Ethical review Focus on severe suffering Our international work Reports and resources

& Print

3l

Ethical review Culture of care Severe suffering Welfare and
severity assessment

® -

Housing and care Refining procedures Genetically altered Non-human
animals and primates
biotechnology

science.rspca.org.uk/sciencegroup/researchanimals/reportsandresources
Norecopa: PREPARE for better Science
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International consensus meetings

he Care and Use of:

aral animals (2012)
- Wildlife (2017)

All the presentations and consensus statements
on the web: a lasting resource

Norecopa: PREPARE for better Science



NORSK ENGLISH

Norecopa —

L3
Pdf files of 80+
Ll
p rese ntat I o n S h e I d at About Norecopa Alternatives Databases & Guidelines Education Legislation Meetings Moreresources News PREPARE Species Wiki

l L
N o reco pa S m eetl ngs Fish 2005 Wildlife 2008 Fish 2009 Agricultural animals 2012 Field research 2017 Past meetings

Meetings Calendar An informal guide to arranging a scientific meeting Presentations

norecopa.no/meetings/presentations Aooo

Most of the presentations on this page are from events arranged by Norecopa. A few
of them are from external events where Norecopa's staff have lectured.
They are grouped into

> General presentations

> Care and use of animals in field research
> Care and use of farm animals in research
> Care and use of fish in research

Title Speaker Affiliation Year

General presentations

Design of animal studies: Increasing Adrian Smith Norecopa 2020
reproducibility and animal welfare
PREPARE before you ARRIVE: Good Adrian Smith Norecopa 2019

reporting relies on good planning

)Animal-free testing and humans-on-a-chip: Leopold Koenig TissUse GMBH, 2017

How far have we come? @ Berlin, Germany

Nordic 3R-Centres: What can we offer? z [Tom Bengtsen Denmark's 3R- 2017
Center

Prize-winning 3R activity in Norway 2 Goril Eide University of 2017

Tromse, Norway
Have the 3Rs made any difference? Elliot Lilley RSPCA, UK 2017

Norecopa: PREPARE for better Science




Webinars & Meetings
norecopa.no/meetings/presentations

Norecopa: PREPARE for better Science

do fish need and has there been much progress?

&z

Care and Use of Fish in Research

'What can Norecopa do for fish researchers? @  Adrian Smith Norecopa 2017

European legislation on environmental Penny Hawkins RSPCA, UK 2017

enrichment and what this means for fish =

Social enrichment and requirements for the tank Jonatan Nilsson nstitute of Marine 2016

rearing of Atlantic Salmon @ L?esearch, Norway

Social enrichment for Atlantic salmon Jonaton Nilsson  Institute of Marine 2016
Research, Norway

Detection and alleviation of pain in fish @ Lynne Sneddon University of 2015
Liverpool, UK

Fish and fish robots: how can they help to Marja Kruusmaa  [Tallinn University of 2014

understand each other? @ Technology

Experiences from the inspection of fish research Kathy Ryder Home Office 2009

facilities in the UK Inspectorate, UK

Research needs within fish welfare - presentation Trond Brattelid NIFES, Norway 2009

of a report on the status in Norway

Do we have practical positive and negative John Avizienius RSPCA, UK 2009

welfare indicators for fish that we can use in a

research/farm setting? @

Health monitoring of fish used in research - Anne Ramstad VESO Vikan, Norway 2009

progress?

Husbandry and environmental enrichment - what Gareth Readman  |AstraZeneca, UK 2009

and/or avoid fish use?

Norway

Telemetry in fish - update Q@yvind Aas- Nofima Marin, Norway 2009
Hansen

Challenges in fish research: the protectionist's  Anton Krag Norwegian Animal 2009

view @ Protection Alliance

Update on the EU directive and the CoE Bente Bergersen |Norwegian Food 2009

convention @ Safety Authority

Global update on guidelines for fish research @ | Gilly Griffin CCAC, Canada 2009
accine testing: can we reduce fish numbers Kjetil Fyrand PHARMAQ AS, 2009




Webinars & Meetings
norecopa.no/meetings/presentations

norecopa

Guidelines for anaesthesia and analgesia of Gidona Goodman lEdinburgh University, 2009
fish @ (guidelines ) UK

Proposed revisions to methods of killing fish usedRobert Hubrecht  [UFAW, UK 2009
in research in the UK =

The challenges of using humane endpoints in fish Kathy Ryder Home Office 2009
research @ Inspectorate, UK
I

An overview of existing guidelines for handling, Penny Hawkins RSPCA, UK 2009
bleeding and administration techniques @

(Guidelines )

The challenge of arranging accredited courses  Aurora Bronstad  [University of Bergen, 2009
for fish researchers and technicians = Norway

Field work and lab studies: two sets of Grete Baeverfjord |Nofima Marin, Norway 2009
standards? @

Norecopa: PREPARE for better Science




Norecopa's 3R Prize — has highlighted fish 3R-research @

norecopa.no/about-norecopa/3r-prize



norecopa

* European legislation

Norecopa: PREPARE for better Science



European Convention ETS123 for the Protection of Vertebrate Animals @
Used for Scientific or Other Purposes (1986)

Appendix A: Guidelines for the accommodation and care of animals
Revised, with species-specific guidelines from 2007

‘Species-specific guidance on rainbow trout (Oncorhynchus mykiss), Atlantic salmon
(Salmo salar), tilapiine cichlids, zebra fish (Danio rerio), sea bass (Dicentrarchus
labrax), Atlantic halibut (Hippoglossus hippoglossus), Atlantic cod (Gadus morhua),
turbot (Scophthalmus maximus), African catfish (Clarias gariepenus) is available in the
background document (Part B) elaborated by the Group of Experts

Part B for fish is not available!
Part B for other species is available from FELASA:

The FELASA library contains documents other than workinggroup reports, guidelines, recommendations or policy
documents. These can be found under the respective tabs.

coe.int/en/web/conventions/full-list?module=treaty-detail &treatynum=123

felasa.eu/about-us/library/
rm.coe.int/168007a445

Norecopa: PREPARE for better Science



EU Directive 2010/63, Annex lll, ‘Species specific’ section on @
Fish (all species!) 2
The water flow shall be appropriate to enable fish to swim correctly and
to maintain normal behaviour.
?
The stocking density of fish shall be based on the total needs of the fish
in respect of environmental conditions, health and welfare.
?
Fish shall have sufficient water volume for normal swimming, taking
account of their size, age, health and feeding method.
?
Fish shall be provided with an appropriate environmental enrichment,
such as hiding places or bottom substrate, unless behavioural traits
suggest none is required. ?
P
Fish shall be fed a diet suitable for the fish at an appropriate feeding rate
and frequency. Particular attention shall be given to feeding of larval fish
during any transition from live to artificial diets. Handling of fish shall be
kept to a minimum. ?

‘Further advice on the requirements of these and other species should be sought from expert specialists
and care staff to ensure that any particular species needs are adequately addressed’. (ETS 123)



EU Directive 2010/63, Annex lll, ‘Species specific’ section on (‘B norecopa
Fish (all species!)

11. Fish
11.1. Water supply and quality
Adequate water supply of suitable quality shall be provided at all times. Water flow in re-circulatory systems or Detailed stockin g densities f or
filtration within tanks shall be sufficient to ensure that water quality parameters are maintained within acceptable o i
levels. Water supply shall be filtered or treated to remove substances harmful to fish, where necessary. Water- Aquatl'c urodeles (salamanders, neWtS)
quality parameters shall at all times be within the acceptable range that sustains normal activity and physiology for * Aquatic anurans (f rogs, toads

a given species and stage of development. The water flow shall be appropriate to enable fish to swim correctly and : :
to maintain normal behaviour. Fish shall be given an appropriate time for acclimatisation and adaptation to * Semi aquatic anurans

changes in water-quality conditions. e  Semi-terrestrial anurans

* Arboreal anurans

* Aquatic chelonians (tortoises, turtles
Oxygen concentration shall be appropriate to the species and to the context in which the fish are held. Where q ( ’ )

necessary, supplementary aeration of tank water shall be provided. The concentrations of nitrogen compounds shall *
be kept low.

11.2. Oxygen, nitrogen compounds, pH, and salinity

10, Reptl
The pH level shall be adapted to the species and kept as stable as possible. The salinity shall be adapted to the i

requirements of the fish species and to the life stage of the fish. Changes in salinity shall take place gradually. i

Aquatic chelonians

Miimum water surface

area for each additional | Minimum water depth | Date referred to in

anieul in group holding fm) Article 33(2)
fm’)

11.3. Temperature, lighting, noise

Minimum water surface
e
\n:v

Body length (%)
Temperature shall be maintained within the optimal range for the fish species concerned and kept as stable as o
possible. Changes in temperature shall take place gradually. Fish shall be maintained on an appropriate photo-
period. Noise levels shall be kept to a minimum and, where possible, equipment causing noise or vibration, such as uwp to 5 600 100 10 1 January 2017

power generators or filtration systems, shall be separate from the fish-holding tanks.

Over 5 t0 10 1600 300 15
11.4. Stocking density and environmental complexity Over 10 to 15 3500 600 20
The stocking density of fish shall be based on the total needs of the fish in respect of environmental conditions, -
health and welfare. Fish shall have sufficient water volume for normal swimming, taking account of their size, age, el §000 o 0
health and feeding method. Fish shall be provided with an appropriate environmental enrichment, such as hiding
. : : ; Over 20 to 30 10000 2000 3
places or bottom substrate, unless behavioural traits suggest none is required.
Over 30 20000 5,000 40

11.5. Feeding and handlmg *) Measured in a steaight line from the front edge to the back edge of the shell

Fish shall be fed a diet suitable for the fish at an appropriate feeding rate and frequency. Particular attention shall be
given to feeding of larval fish during any transition from live to artificial diets. Handling of fish shall be kept to a
minimum.

Norecopa: PREPARE for better Science There is more about zebra finches than zebra fish...



CONSULTATION | Closed ' norecopa

SCHEER - Call for information in support of a targeted revision of
Annexes lll and IV of Directive 2010/63/EU on the protection of animals
used for scientific purposes

PAGE CONTENTS Details
Details Status CLOSED
Target audience Opening date 25 January 2023
Deadline 27 February 2023, 23:59 (CET)

Why we are consulting

- standards of accommodation and care to safeguard the welfare of zebrafish when kept in captivity
for scientific purposes: key parameters and their respective ranges for the housing; maximum
stocking densities

- methods of killing appropriate for animal bred, supplied or used in scientific procedures: conditions
and limitations of the hypothermic shock

https://health.ec.europa.eu/consultations/scheer-call-information-support-targeted-revision-annexes-iii-and-
iv-directive-201063eu-protection en

Norecopa: PREPARE for better Science


https://health.ec.europa.eu/consultations/scheer-call-information-support-targeted-revision-annexes-iii-and-iv-directive-201063eu-protection_en
https://health.ec.europa.eu/consultations/scheer-call-information-support-targeted-revision-annexes-iii-and-iv-directive-201063eu-protection_en

(‘p norecopa

ec.europa.eu/animals-in-science

About this site | Contact | Sitemap | Search| Legal notice | Cookies | English (en) v

The "Three Rs" and
alternative approaches

ENVIRONMENT

Commission
Replacement, Reduction and
European Commission > Environment > Chemicals > Animals used for scientific purposes Refinement — the "Three Rs"

Home About us Policies Funding Legal compliance News & outreac|

Validation, acceptance and »
use

R ccocconcocomessssomson EU activities toadvance ~ »

Retrieval and provision of information on the "Three Rs" and alternatives alternatives

Accessing accurate, relevant and up-to-date information on the Three Rs is a challenge for all those Member State activities to
use of animals. advance alternatives

Legislation and

implementation

EU legisiative framework

Implementation of Directive +

2010/63/EU
Portals and web-sites

Q&A and guidance documents Journals
Other resources and
organisations
Animals used for scientific purposes £ O

Opinions of European Commission Expert Committees related to the use of animals in
experiments

Norecopa: PREPARE for better Science
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REVIEW ARTICLE

Guidelines for health and welfare monitoring of
fish used in research

R Johansen’', J R Needham'Z, D J Colquhoun®, T T Poppe® and A J Smith’
"Norwegian Sd\ool of Veterinary Science, Laboratory Animal Unit, PO Box 8146 Dep., 0033 Oslo,

ogy L es, North Harrow, Middlesex HA2 7RE, UK; ’Semon of Fish
Meahh. National Veterinary Institute, PO Box 8156 Dep., 0033 Oslo, Norway; ‘Departrnent of Basic
Sciences and Aguatic Medicine, Norwegian School of Veterinary Science, PO Box 8146 Dep., 0033 Oslo,
Norway

Summary

The aim of this paper is to provide background material necessary for the development of
international guidelines for the health and welfare monitoring of fish used in research. It
provides an overview of p idelines and di why more detailed and species-
specific guidelines are needed. A major issue within fish research is to document the
situation today and point out areas where improvements are needed.

e Bl e s b Needs to be followed up
Guidelines for monitoring and reporting the  [May et al. 1987a, Powers 1989, DeTolla by S p e C i e S-S p e C ifi C

general health status and welfare of fish used et al. 1995).
in research are spnse compued with those Guidelines and legislations are often . .

ilable for y more liberal towards the use of fish than g u I d e I I n e S
animals. Despite the fact that there are more  mammals. This can be illustrated by the lack
fish species than all other vertebrate species  of focus on humane endpoints in fish models
combined and that fish are studied in almost  [Ryder 2005). LD, testing is, for example, no
all bnologlcal disciplines (Powers 19891, most  longer allowed on mammals, but remains in

idelines for fish all and use for fish (Braunbeck et al. 2004).
all types of research [{Casebolt et al. 1998). Even the reporting of numbers of fish used,
There is a great need for more species- and the type of research for which they are
specific guidelines for health and welfare used, is confused by a lack of common inter-
monitoring. In some cases, these guideli national g ice. Harmonization in this field
may also have to be specific to the scientific  is important to avoid the transfer of research
topic where they are to be used. from countries with high standards to those

The number of fish used in research is with lower ones. In Europe, all fish species
increasing, due both m the rapid expnnsmn and sizes are reported in the same sumnca]
in the fish farming i yandani groups and the h disci
use of fish as model organisms in basic are very general. Figure 1 shows, for example,
research and chemical testing [Kane et al. an analysis of the use of live fish in Norway
1996). The debate on whether to use fish or  in 2004, This makes it difficult to monitor
mice models started over 25 years ago [Dawe  what fish are actually used for in research.
& Couch 1984). Rodent models are now Reporting of the health and welfare of fish
freg ly being replaced by fish model: used in research is often sparse (Brattelid &

Smith 2000}, and may include general
Comespondence A ] Smith Email adrian smith@veths no  Statements such as ‘Healthy fish from a

Accepted 9 May 2006 gk Anmals b Animals (2006) 40, 323-340

http://lan.sagepub.com/content/40/4/323.full.pdf
Norecopa: PREPARE for better Science i/l gep / /40/4/ P
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# Zebrafish = VOL.13,NO.S1| Fish Haus/Protocol/Standards a normal

Recommendations for Health Monitoring and
Reporting for Zebrafish Research Facilities

Chereen Collymore =], Marcus J. Crim, and Christine Lieggi

Published Online: 28 Jun 2016 | https://doi.org/10.1089/zeb.2015.1210

A Article Tools Title < Share

Abstract

The presence of subclinical infection or clinical disease in laboratory zebrafish may have a significant impact on research
results, animal health and welfare, and transfer of animals between institutions. As use of zebrafish as a model of disease
increases, a harmonized method for monitoring and reporting the health status of animals will facilitate the transfer of
animals, allow institutions to exclude diseases that may negatively impact their research programs, and improve animal
health and welfare. All zebrafish facilities should implement a health monitoring program. In this study, we review important
aspects of a health monitoring program, including choice of agents, samples for testing, available testing methodologies,
housing and husbandry, cost, test subjects, and a harmonized method for reporting results. Facilities may use these
recommendations to implement their own health monitoring program.

http://online.liebertpub.com/doi/pdfplus/10.1089/zeb.2015.1210
Norecopa: PREPARE for better Science p:/fonline.l pu /doi/pdfplus/ /2
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ZEBRAFISH i .
Volume 00, Number 00, 2016 2016 Special Issue:
DO 151080 2eh 23151198 Health Management & Biosafety

Toward an Integrated Zebrafish Health Management
Program Supporting Cancer and Neuroscience Research

Sandra Martins,' Joana F. Monteiro,' Maria Vito,' David Weintraub?
Joana Almeida and Ana Catarina Certal’

Abstract

Zebrafish is already one of the most used model organisms in biomedical sciences and other research fields. It is
therefore becoming increasingly important to assure that zebrafish maintained in laboratory aquaculture conditions
are raised and housed under rigorous standards that promote health and welfare to guarantee the required quality and
reproducibility of research data. Specifying the programs each facility is adopting would be the first step to achieve
this by allowing other facilities to compare, improve, and discuss their protocols and fish performance. We provide in
this article a detailed description of an integrated facility health management program, with protocols and readouts,
fully designed and aimed at maximizing fish health, welfare, and performance for research.

http://online.liebertpub.com/doi/pdfplus/10.1089/zeb.2015.1198
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@ felasa

felasa.eu/working-groups

About Us  Working Groups  Announcements  Education & Training

A > Working Groups > Working Groups - Present

Working Groups - Present  Working Groups - Past  Guidelines = Recommendations  Reports

Health monitoring of fish in research (FELASA/AALAS, JP Mocho)

PART 1: Establish the Health Status

000034.

PART 2: Exchange fish safely

000042.

Survey

Norecopa: PREPARE for better Science felasa.eu/working-groups/past/id/5
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norecopa.no/education-training/films-and-slide-shows @ Alslisiddloe

Rat s.c. injection

¥ Norecopa | 1,380 views

Testing anaesthetic depth in the chicken
# Norecopa | 598 views

Subcutaneous injection in the rabbit
t Norecopa | 1,479 views

Rat i.p. injection (method 2)

t Norecopa | 1,280 views

1 Blood collection from the saphenous vein in the mouse
am ¥ Norecopa | 6,777 views

ANATOMIA DE LA RAT

Intravenous injection in a rabbit b injection in the chick

Anatomia de la rata
¥ Norecopa | 977 views

Subcutaneous injection in the rat - Technique 1 Blood san |
* No 2,249 views ¥ Norecop

recopa

Norecopa: PREPARE for better Science o At s S o e
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Methods of positioning fish for surgery or other
procedures out of water

Trond Brattelid & Adrian J. Smith

Laboratory Animal Unit, Norwegian School of Veterinary Science, PO Box 8146 Dep., N-0033 Oslo,
Norway

Laboratory Animals, 2000, 34,
430-433

Norecopa: PREPARE for better Science norecopa.no/species/fish/handling
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Basic and Appropriate Biology (EU3)
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Recognition of Pain, Suffering and
Distress (EUS)

he normal condition and

Minor Procedures without Anaesthesia
EU7)

7

Ethics, Animal Welfare and the 3Rs
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nd welfare issues
animals in scientific
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1
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Preparations (EU21-1)
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Administration and sampling

norecopa.no/PREPARE

Nnorecopa

Links to resources on administration and sampling
General or collective guidance:

Guidance on training animals from the NC3Rs (7

A good practice gulde 1o the administration of substances and removal of blood, including routes and
volumes &2

Films and siide shows of handling. Injection and blood sampling techniques (2
Guidelines for handling research animals (2

A collection of guidelines on procedures (2

Understanding and selecting surgical suture and needie (2

The re-use of needles (7

Single use needies: putting refinement Into practice (2

Single use of needles: how AWERBS can support refinements in practice (2
Animal Technician Hub from the NC3Rs (7

Refining procedures for the administration of substances (2

Blood, sweat and tears: a review of non-invasive DNA sampling (7

v

v

vevvevvvvewy

Species-specific guidance:

» Clicker training of mice (7 and rats (7

> of the pipette-guided drug (MDA) method in the maternal immune
model of disorders (7 (mice)

> Oral of N-oxide using the i quided drug (MDA) method in

mouse DREADD systems (2 (Schalbetter et al.,, 2021) (mice)
A spoonful of sugar helps the medicine go down: a novel technique to improve oral gavage in mice (2
> Voluntary ingestion of drugs in honey reps an 1o gavage in mice (2

A table of scientific papers. the research pul to date on tunnel handiing and cupping
methods for handling mice (2

Handling method alters the hedonic value of reward In laboratory mice (2

The welfare impact of gavaging laboratory rats (7

Videos of administration to rodents by gavage (instech Laboratories) (2

An improved method of continuous infusion In mice

A Noninvasive Ocular (Tear) Sampling Method for Genetic Ascertainment of Transgenic Mice and Research
Ethics Innovation (7 (Balafas et al.. 2019)

> Training Rats Using Water Rewards Without Water Restriction (# (Reinagel, 2018)

v

vvivew

Blood sampling techniques

» Knowledge of the total circulating blood volume of the animal
» Ci of species-specific guidelines for blood sampling (7 and choice of the most refined method
> of the likely of biood removal (including the stress of handling)

» Consideration of steps that can be taken to minimise residual bleeding (within or outside the animai) after the

sample has been taken.

Links to resources on blood sampling

» General guidance on blood sampling (2

» Links to more resources on bleeding animals (7

> Videos of automated blood sampling techniques (Instech L ies) (7

» Orbital sinus blood sampling in rats: effects upon selected behavioural variables (2 (van Herck et ol., 2000)
> Guidance on microsampling from tho NC3Rs (2

> ions for its use in drug and @
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General prlndples(

See also:

> Anaesthesia of fish

> Anaesthesia and analgesia of zebrafish specifically
> Pain and suffering in fish
>
>

Sampling of fish
Surgery on fish

The RSPCA has arranged two meetings entitled Focus on Fish, the first one on 23 February 2021z and the
second on 23 February 2022 2. These contained several relevant presentations. The 2021 meeting had a
session on Fish Welfare, including fish behaviour and using analgesia in fishes.

The Norwegian National Committee has sent a recommendation to the regulatory authorities to validate a
method for obtaining DNA from fish using skin and mucus material. This is described here in Norwegian 2.

Resources

v

An overview of existing guidelines for handling, bleeding, administration and identification techniques in
fish z (Penny Hawkins, 2009)

mwabbing for DNA sampling of zebrafish ¢z (NC3Rs site)

Refined methods of DNA collection in fishes @ (summary by the RSPCA, 2021)

Breacker et al z (2017) A low-cost method of skin-swabbing for the collection of DNA samples from small
laboratory fish. Zebrafish, 14(1): 35-41. A short summary 2 is also available.

Ding et al. (2023): Comparative assessment of plasma cortisol and fecal corticoid metabolites (FCM) of Atlantic
salmon (Salmo salar L) subjected to acute- and long-term stress

Tilley et al z (2020): Skin swabbing is a refined technique to collect DNA from model fish species. Scientific
Reports, 10, 18212.

Roques et al (2010): Tailfin clipping, a painful procedure: Studies on Nile tilapia and common

carp. @ Physiology & Behavior, 101(4): 533-540.

A collection of training templates z (CCAC website)

Black (2000): Collection of Body Fluids, in The Laboratory Fish, Academic Press

Ganassin, Schirmer & Bols (2000): Cell and Tissue Culture, in The Laboratory Fish, Academic Press

Black (2000): Routes of Administration for Chemical Agents, in The Laboratory Fish, Academic Press
Johnson (2000): Surgical Techniques, in The Laboratory Fish, Academic Press

Kleinow (2000): Autoradiography of Fishes, in The Laboratory Fish, Academic Press

Faustino et al (2017) Mechanisms of social buffering of fear in zebrafish. ¢z Scientific Reports, 7: 44329.
Aerts et al (2015) Scales tell a story on the stress history of fish. @ PLOS One, 10(4): 0123411

Animal Research Advisory Committee Guidelines on Zebrafish and Zebrafish Facilities ¢z from the NIH, USA

v

v

v

v

v

v
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The Refinement Wiki

Main page

Recent changes
Random page

Help about MediaWiki

Tools

What links here
Related changes
Special pages

Main page Discussion

Main Page

Contents [hide]

1 Introduction and aims

1.1 List of pages created so far
2 Using the Refinement Wiki

2.1 Back to Norecopa's Main Page
3 Evidence base
4 Would you like to contribute?
5 Acknowledgements

Susanna Louihimies
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Born from the knowledge that a lot of good
ideas on refinement circulate on discussion
forums, but never get published.

Designed to be
e a portal for rapid publication and
dissemination of these ideas
* a place to identify experts on specific
refinement techniques
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- AS191219 Tak Wisichist C jons Log out

Ret U r n tO Page Discussion Read Edit Editsource Viewhistory W More v | Search Norecopa Wiki Q)
home page Blood sampling of rainbow trout

Poster Title: Non-lethal blood ling from Rainbow trout in the laboratory and in situ

Ry Co-authors: J. Anderson, S. Pollard, C.D. Tyson, J. Guchardi, D.B.D. Simmons
Random page Aquatic Omics Lab#?, Ontario Tech University#, Oshawa, ON, Canada
Help about MediaWiki
The use of humane methods in animal research is an internationally recognized priority, but few Environmental Effects Monitoring
oo programs use non-lethal methods with fish, and the ones that do are normally limited to behaviour, morphology and reproduction.
What links here
Related changes The goal of the study shown in this poster was to determine the impacts and survival of larger bodied fish after sampling small volumes
Upload fike of blood for the purpose of using non-lethal methods in Environment Effects Monitoring.
Special pages
Printable version Overall, we observed 90% survival among all treatments; the most effective approach was the pressure-only (100% survival), while the
Permanent link post-treatment with the largest impact on fish survival was the use of betadine (75% survival).
Page information
c::'mz page This study has now been published under Open Access. The paper was part of a larger special topic on non-lethal methods in

environmental toxicology &.

j TR O Qums o

We plan to repeat this test in the natural environment, and will post more information later.
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Refinement Wiki

= Acclimatisation = General discusson on use of analgesics « Mouse Grimace Scale
e Adrian Smith « Genotyping mice * Mouse handling

¢ Alphaxalone « Habituation training « Nest building material
famig neonates « High-fat diets « Oestrus suppression in ferrets

« Hot Bead Sterilisers * Pneumocystis murina

e Recapping needles
Housing research fish ¢ Rotarod Test

Humane endpoints

e Screening cell lines

Hydrodynamic gene delivery e Sedation of cattle
g e Intra-ocular injections e Splenectomy
 Clicker training * Intranasal administration o Sterilisation of instruments
« Contingency plans ¢ Intraperitoneal injection e TTEAM and TTouch
» Decapitation « Intraperitoneal pentobarbitone  Tail vein injection
» Detecting early onset of clinical signs in the mouse « Ketamine and alpha-2 agonist combinations

model of Covid-19
¢ Detection of pain and distress in mice

anaesthesia in rodents

implant into mammary fat pad

 EMLA cream ¢ Ulcerative Dermatitis in Mice
e Embryo transfer e Marble Burying Test o Water quality

¢ Experimental Autoimmune Encephalomyeltis (EAE) ¢ Metabolic cages o i

¢ Facial expression analysis ¢ Minipumps < ¢ Zebrafish swabbing >

e Food crunchers * Montanide adjuvant

Norecopa: PREPARE for better Science



norecopa

The Zebrafish Book

http://zfin.org/zf _info/zfbook/zfbk.html

ZFIN Protocol Wiki

Created by Jonathan Knight, last modified on Mar 24, 2014

Welcome to the Protocols Wiki

This is where zebrafish researchers can share experimental protocols and
tips with the rest of the research community. Protocols are organized into
sections corresponding to the chapters of The Zebrafish Book, 5th edition
(4th edition on-line). Feel free to add new protocols to the appropriate
section or add comments to any existing protocol.

zfin.atlassian.net/wiki/spaces/prot/overview

Norecopa: PREPARE for better Science



Protocols

Welcome to the Protocols Wiki

@

This is where zebrafish researchers can share experimental protocols and tips with the rest of the research community.
Protocols are organized into sections corresponding to the chapters of The Zebrafish Book, 5th edition (4th edition on-
line). Feel free to add new protocols to the appropriate section or add comments to any existing protocol.

How to Contribute

Commenting on all protocols is strongly encouraged; to add a protocol or comment, or to edit existing content please
contact us via email with details.

Sections

>

v

v

v

-

v

v

v

v

v

~

v

~

v

~

~

~

General Methods for Zebrafish Care

Breeding

Embryonic and Larval Culture
Imaging

Cellular Methods

Dissociated Cell Culture
Genetic Methods

Antisense Methods
Histological Methods

in situ Hybridization Techniques
Mapping

Transgenesis

Gene Cloning

DNA Analysis

RNA Analysis

Protein Analysis

Microarray

Recipes

Behavioral Methods

Recent Comments
Recently Updated

Q Paramecium Recipes for Large and Small Facilities
Jun 14, 2018 - commented by jwindelborn2

Q Chromatin Immunoprecipitation (ChiP) Protocol using
Dynabeads
Feb 07, 2017 - commented by proshan

Q RNAI for Zebrafish
Nov 11, 2015 - commented by agarciap

Q Thisse Lab - In Situ Hybridization Protocol - 2010 update
Mar 26, 2015 - commented by jbussmann

Q Paramecium Recipes for Large and Small Facilities
Jul 07, 2014 - commented by tavida

Q Method For Maximal Embryo Production
Sept 09, 2013 - commented by Anonymous

Q Thisse Lab - In Situ Hybridization Protocol - 2010 update
May 23, 2013 « commented by Anonymous

Q Preparation Of Zebrafish Embryo Samples For Western
Blots
May 17, 2013 - commented by Anonymous

Q Shipping Fish
Mar 22, 2013 - commented by Anonymous

Q Thisse Lab - In Situ Hybridization Protocol - 2010 update
Mar 12, 2013 - commented by Anonymous

Norecopa: PREPARE for better Science
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Home > Office of Continuing Education and Professional Development > Certificates and Courses > Experimental Fish

Experimental Fish

Health and Welfare of Fish in Research
An online training program

Certificate Overview

As fish become increasingly important as experimental animals, there is a growing
need for training researchers in the principles of laboratory fish care and welfare
and the proper care and handling techniques associated with these animals.

The Atlantic Veterinary College at the University of Prince Edward Island, in
partnership with the UPEI Office of Continued Education and Professional
Development, have designed this online training program to comply with the
requirements outlined by the Canadian Council on Animal Care, American
Association of Laboratory Animal Science (AALAS), Association for the Assessment
and Accreditation of Laboratory Animal Care (AAALAC), and Animal Welfare
Committee of the American Veterinary Medicine Association with special reference
to aquatic animal welfare and the specific needs of laboratory fish as research
models.

Norecopa: PREPARE for better Science

Register today!

Office of Continuing
Education and Professional
Development

Certificates and Courses Vv

Facilitators

Information for v
Participants

Participant Testimonials

Custom Group Training Vv

Experimental Fish

Contact Us

norecopa

Objectives

Experimental Fish will instruct participants on:

The role and structure of the Canadian Council on Animal Care (Canadian
Version)

The regulations, policies and guidelines that oversee the care, handling, and
human treatment of animals in the United States (American Version)
The ethical issues surrounding experimental animal use

Factors (e.g. stress, disease, husbandry) affecting research
Anesthesia and euthanasia for fish

Considerations of selection and set-up of laboratory holding systems
Water quality parameters

Feed and nutrition for fish

Aquatic animal identification and monitoring

Recognizing pain, stress, and distress in aquatic animals
Interdependence of health factors for aquatic animals

Humane endpoints

Physical, chemical, and biological hazards in aquatic animal facilities

upei.ca/professional-development/certificates/experimental-fish
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A International Zebrafish and Medaka Course (IZMC) ol

International Zebrafish and Medaka Course (IZMC)

International Zebrafish and Medaka Course
(IZMC)

European Zebrafish Resource Center (EZRC), near Karlsruhe, Germany

Norecopa: PREPARE for better Science |zmc.ezrc.k|t.edu/engllsh/lndex.php
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Other courses in Laboratory Animal Science and related fields:

Education and training from ESLAV/ECLAM =

Information about residency programmes approved by ECLAM

Overview of institutions offering E-learning modules in laboratory animal science

ETPLAS # (European and Training Platform for Laboratory Animal Science)

Overview of FELASA-accredited courses in Europe and beyond @

Dipl.SVLAS z - postgraduate recognition as Diplomate Specialised Veterinarian in Laboratory

Animal Science awarded by SAVIR z (Swiss Association of Veterinarians in Industry and

Research)

> International Course in the Care and Use of Laboratory Animals z, online/Crete, April/May/June
2022

> Course in Animal Experimentation: Welfare, Legislation and Ethical Committees and Evaluation of
Projects =, Universitat Autonoma de Barcelona, 15 February - 30 April 2022

> Courses on Recognition, Prevention and Alleviation of Pain and Distress in Laboratory Animals @
(Flecknell et al. @, Newcastle University)

> International course in Laboratory Animal Science i, Crete, April-June 2021

> Courses in Laboratory Animal Science at the University of Zurich

> Curriculum for undergraduate and Masters students on the use of research animals =, organised
by the British Pharmaceutical Society and partners

> M.Sc. in Laboratory Animal Science ¢z at Aachen University

> International Course in Laboratory Animal Science ', Utrecht

> Courses in Laboratory Animal Science @ at the Universitat Autbnoma de Barcelona (UAB),

including Master in Laboratory Animal Science & Welfare, ECLAM Residence and Certificate

LAS&M

vV V VvV VvV VvV Vv

norecopa.no/education-training/courses
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* Anaesthesia, analgesia and humane killing
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Brief descriptions of anaesthetic techniques for fish, amphibia,

reptiles and birds have also been included, to provide some basic
LABA%%X?RY guidance for dealing with these species.

Paul Flecknell

@

norecopa.no/textbase/laboratory-animal-anaesthesia-and-analgesia-5th-edition

Norecopa: PREPARE for better Science



Fish, reptiles, amphibia, and cephalopods

L AB ORATORY Pain assessment {n these groups of animals is particularly

ANIM AL challenging. Some information related to signs of pain in fish is

available, although these behaviours are mainly related to
experimental studies using defined noxious stimuli (Sneddon, 2020).
Laboratory-based studies of nociceptive responses have been
undertaken in reptiles and amphibia (Coble et al., 2011, Stevens,
2011; Vachon, 2014) and cephalopods (Crook et al., 2013, reviewed
| Paul Flecknell by Walters,. 2018) and more complex behavioural responses
measured in octopus (Crook, 2021). However, assessment of
postprocedure pain remains highly subjective (Fiorito et al., 2015,
Lambert et al., 2019; Whittaker et al., 2021; Williams et al., 2019).

@
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LABORATORY  Fish
ANIM AL Fish are most easily anaesthetized by

immersion in anaesthetic solution.

Since

these animals may be sensitive to sudden changes in pH and temperature, 1t may
be advisable to use some of the water from their normal tank to fill the anaes-
thetic chamber (Sneddon, 2012). The induction tank should be aerated using
a standard aquarium pump and airstone. Following induction of anaesthesia,
the fish can be removed from the solution of anaesthetic and wrapped in moist
gauze to prevent desiccation, and any procedure should be undertaken rapidly.
Paul Flecknell For some procedures, it is possible to position the fish so that its gills remain

@
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LABORATORY
ANIMAL

Paul Flecknell
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282 lLaboratory animal anaesthesia and analgesia

submerged in anaesthetic solution. Alternatively. a more complex system, in
which oxygenated anaesthetic solution is passed over the gills. can be con-
structed. A simpler recirculating system has been described (Longley, 2008). It
is important to minimize handling of the fish during anaesthesia, since the skin
is easily damaged, resulting in infections postoperatively. Fish should be fasted
for 24-48h prior to anaesthesia, as they may vomit and this can interfere with
gill function.

The signs of onset of anaesthesia in fish have been described in detail
(Sneddon, 2012) and differ significantly from mammals. Briefly, after loss of
equilibrium and muscle tone, and onset of very shallow opercular movements,
the response to pressure on the muscles at the tail base is reduced, but not abol-
ished. At this stage, the fish can be removed from the anaesthetic solution and
surgery or other manipulations carried out. If surgical stimuli cause muscle
spasms, then either the fish can be returned to the anaesthetic solution, or addi-
tional solution can be dripped or sprayed over the gills, for example, by placing
a drip in the buccal cavity. Overdosage is indicated by loss of regular opercular
movements and occasional exaggerated respiratory movements. Cardiac arrest
follows in 1-2min unless the fish is resuscitated. This can be achieved either
by flushing the mouth, and hence the gills, with fresh water, or by placing the
fish in a tank of fresh water and moving it back and forth with its mouth open.

General anaesthesia
Injectable agents

Tricaine methanesulphonate (MS222): Tricaine is used for induction and main-
tenance of anaesthesia of a wide range of fish species (Carter et al.. 201 1: Topic
Popovic et al.. 2012). It is administered as a 25-300mg/L solution, by immer-
sion; the concentration used determines the depth of anaesthesia. Most small to
medium-sized fish (e.g. goldfish. trout) require 100 mg/L for surgical anaesthe-
sia. Anaesthesia is induced in around 2min, and recovery occurs about 5Smin
after removal from the anaesthetic solution. The anaesthetic solution should be
buffered before use, using sodium bicarbonate. The effects of MS222 have been
evaluated in zebra fish embryos for both short- and long-term (24 h) immobili-
zation (Rombough, 2007). MS222, in common with several other anaesthetics
has been shown to be aversive in fish, and etomidate has been recommended as
an alternative (Readman et al., 2013).

Etomidate: Etomidate has been shown to be nonaversive in fish (Readman
et al.. 2013) and to produce safe and effective anaesthesia (Kazun and Siwicki.
2012). Dose rates vary between species, but are generally 2.0-4.0 mg/L (Amend
et al.. 1982).

Benzocaine: Benzocaine should be administered as a freshly prepared solu-
tion of 200 mg benzocaine in 5mL acetone, which when added to 8L of water
provides a solution of 25ppm (25mg/L). This concentration is sedative, en-
abling minor manipulations to be undertaken. Higher concentrations (50 ppm,
50mg/L) induce surgical anaesthesia.
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Anaesthesia and analgesia in fish

This webpage is a collection of links to papers and guidelines on anaesthesia and analgesia in fish.
Anaesthesia and analgesia of zebrafish is covered on a separate page.
General principles of anaesthesia and analgesia

Suggestions for additions are welcome and should be sent to post@norecopa.no.

Some links on Norecopa's webpages on cephalopods and on other aquatic species may also be
relevant.

Anesthesia for fish in aquaculture research: presentations from a course in Bergen (6 March 2018)

References

> Leyden et al. (2022): Efficacy of Tricaine (MS-222) and Hypothermia as Anesthetic Agents for
Blocking Sensorimotor Responses in Larval Zebrafish

> Schroeder et al. (2021): Anaesthesia of laboratory, aquaculture and ornamental fish: Proceedings

of the first LASA-FVS symposium @

Martins T et al. (2019): Anaesthetics and analgesics used in adult fish for research: A review .

Chatigny et al. (2018): Updated review of fish analgesia. =

Anaesthetics and analgesics used in adult fish for research: a review @ (Martins et al., 2018)

Readman GD et al. (2017): Species specific anaesthetics for fish anaesthesia and euthanasia

Vila Pouca C & Brown C (2017): Contemporary topics in fish cognition and behaviour @

Sneddon LU (2015): Pain in aquatic animals

Sneddon LU et al. (2014): Defining and assessing animal pain

Physiological and behavioural evaluation of common anaesthesia practices in the rainbow

trout @ (Pounder et al., 2018)

> Anin-tank method of anaesthesia with MS222 is described in the paper Individual Monitoring of
Immune Response in Atlantic Salmon Salmo salar following Experimental Infection with
Infectious Salmon Anaemia Virus (ISAV) z (Collet et al., 2015)

Norecopa: PREPARE for better Science norecopa.no/species/fish/anaesthesia-and-analgesia
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‘felasa

felasa.eu/working-groups

About Us  Working Groups  Announcements  Education & Training

A > Working Groups > Working Groups - Present

Working Groups - Present ~ Working Groups - Past  Guidelines =~ Recommendations  Reports

 Methods of humane killing of laboratory fish

Article

A FELASA Working Group Survey on Fish Species Used for - -
Research, Methods of Euthanasia, Health Monitoring, and felasa.eu/ Work'ng'grOUpS/ present/ id/7

Biosecurity in Europe, North America, and Oceania

Jean-Philippe Mocho * and Kristine von Krogh 2

* Pain management in zebrafish (Lynne Sneddon)
» Severity classification in zebrafish and their larvae (Almut Koehler)
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e Severity classification, humane endpoints and
harm-benefit analysis
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Guidance on the severity
classification of procedures
involving fish

norecopa

Expert working group on severity classification of scientific p

performed on animals

FINAL REPORT

Brussels, July 2009

Fin clipping in fish

Report from a Working Group norecopa.no/3r-guide/fin-clipping-in-fish

convened by Norecopa

P Hawkins, N Dennison, G Goodman, S Hetherington,

S Llywelyn-Jones, K Ryder and AJ Smith

Laboratory Animals, 45: 219-224, 2011
norecopa.no/categories

w—

http://ec.europa.eu/environment/chemicals/lab_animals/pdf/report_ewg.pdf
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COMPILATION OF SEVERITY CLASSIFICATIONS ACROSS EUROPE
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Working Party Report

Laboratory Animals
0(0) 1-13

Defining piscine endpoints: Towards score  ¢m. aumors w2

Article reuse guidelines:

sheets for assessment of clinical signs In  sepub comiournais-permissions

DOI: 10.1177/00236772231156031

fiSh resea rCh journals.sagepub.com/home/lan
®SAGE

L Andersen’ ®, A Rgnneseth?®, MD Powell® and A Brgnstad* ®

Abstract

The seminar ‘Severity and humane endpoints in fish research’ organized by the University of Bergen, the
Industrial and Aquatic Laboratory, together with Fondazione Guido Bernadini, took place on 4 October 2019 in
Bergen, Norway. The seminar was followed by a workshop, ‘Establishing score sheets and defining endpoints
in fish experiments’, held on 28 January 2020, also in Bergen. The purpose of the seminar was to raise
awareness about fish ethics together with severity classification and humane endpoints in fish studies, using
examples from farmed fish, mainly salmonids and lumpfish. The overall aim of the workshop was to better
define humane endpoints in fish experiments, as well as to discuss suggestions for development and use of
score sheets for assessing clinical signs related to endpoints. Endpoints for fish should not only be based on
what we know about fish diseases and the lesions they induce but should also take into consideration
knowledge about fish species and life stage, fish anatomy, physiology and the general state and behaviour
of the fish. For this reason, to reinforce that endpoints should come from the animal’s perspective and needs,
we renamed humane endpoints for fish to piscine endpoints. This paper reports the main messages from the
workshop sessions including advice on development and use of score sheets.

Keywords
Moribund, categorization, scoring systems, severity assessment, humane endpoints, animal welfare,
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Establishing score sheets and defining N forecopa
endpoints in fish experiments -

Program

8:00-9:00 Opening registration and coffee

9:00-9:45 Aurora Brenstad, University of Bergen (UoB): Introduction to humane
endpoints in fish experiments

Linda Andersen, ILAB & Anita Renneseth, UoB: Outline for the workshop and
score sheet development

Coffee
refill

10:00 Mark Powell, Marineholmen RASLab AS: From algae to jelly fish- when Atlantic
salmon experiments don’t go as planned!

10:25 Karin Pittman, UoB: Skin- and gill biopsies of Atlantic salmon S e m i n a r, B e rge n ) 2 O 2 O

10:50 Trond Isaksen, NORCE: Tolerance of juvenile Atlantic salmon (Salmo salar L.) to
dissolved gas supersaturation in freshwater

11:15 Gyri Haugland: Development of anaesthetic protocols for lumpfish
(Cyclopterus lumpus L.)
11.40 Carolina Gutierrez Rabadan, Swansea University: Development and validation

of an Operational Welfare Index for farmed lumpfish.

Lunch:

12-13:00

13:00- Work in groups, discussions and feedback to participants
15:45

15:45 Summary: issues raised during the workshop

uib.no/en/rg/animalfacility/132071/establishing-score-sheets-and-defining-endpoints-fish-experiments

Norecopa: PREPARE for better Science



Current concepts of Harm—Benefit Analysis of Animal Experiments — Report from the AALAS—-
FELASA Working Group on Harm—Benefit Analysis — Part 1@ by Aurora Brenstad, Christian E
Newcomer, Thierry Decelle, Jeffrey | Everitt, Javier Guillen, and Kathy Laber.

Recommendations for Addressing Harm—Benefit Analysis and Implementation in Ethical
Evaluation — Report from the AALAS—FELASA Working Group on Harm—Benefit Analysis — Part
2 z by Kathy Laber, Christian E Newcomer, Thierry Decelle, Jeffrey | Everitt, Javier Guillen, and
Aurora Brgnstad.

norecopa.no/more-resources/harm-benefit-assessment

Norecopa: PREPARE for better Science



We can work to tip the balance 69

The 3 Rs to minimise the harm:

* Replace the unnecessary experiments
* Reduce the number of animals used
* Refine the conditions for the animals

norecopa.no/3R
norecopa.no/3S
norecopa.no/3V

The 3 Ss - your commonsense and your heart
* @Good Science

* Good Sense B@ @ @

 @Good Sensibilities

The 3 Vs to increase the validity of the experiment:

e Construct Validity (can the model answer the question?

* Internal Validity (has the experiment been correctly designed?)

» External Validity (are the results translatable to the target group?)

Norecopa: PREPARE for better Science
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o Zebrafish
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Zebrafish

Zebrafish (Danio rerio) are being used in increasing numbers within molecular biology,
developmental biology, neurobiology, genetics, cancer research and drug discovery, due to the low
costs of maintaining them, their short generation interval, the transparency of the embryos and the
ability to manipulate the genome.

General references

Housing and welfare

Health monitoring

Anaesthesia and analgesia nOFECOpa.nO/SDECIES/fISh/ZebrafISh
Procedures

Euthanasia

Other literature and media articles

Organisations and resource collections

Meetings

Zebrafish facilities

vV VvV VvV V VvV V V V V Vv

Norecopa: PREPARE for better Science
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Guidance on the housing
and care of
Zebrafish

Danio rerio

2011

Barney Reed & Maggy Jennings
Research Animals Department, Science Group, RSPCA

science.rspca.org.uk/sciencegroup/researchanimals/implementing3rs/refininghousing

Norecopa: PREPARE for better Science
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This report aims to{improve the welfare of zebrafish by:

o facilitating understa of zebrafish be
of their requirements;

o highlighting current potential welfare and ethical concerns relating to the
breeding, supply, housing and care of zebrafish;

o arriving, where possible, at consensus based on available evidence and sound
scientific argument for appropriate environmental and care conditions for
keeping zebrafish in the laboratory environment;

o providing recommendatlons for improving health welfare and egg quality, for

reducmg the cing the number of
s used;

r and thus a better appreciation

in areas where current knowledge is sparse or inconclusive, stimulating discussion
nd research to identify ‘good practice’.

Norecqpa: PREPARE for better S
qrliottp ﬁsaence rspca.org.u 7SC|encegroup/researchan|maIs/|mpIementmgSrs/housmgandcareaquatlcspeues
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Introduction
Background information on zebrafish
* Natural geographic range and habitat

*  Species characteristics Guidance on the housing
e Usein research and teaching and care of
Supply and transport ﬁ:ﬁ?::‘

* Source
* Transport considerations
* Quarantine

Housing and care

e Lighting
* Noise and other disturbances
*  Humidity

*  Water provision

*  Tank housing

* |dentification and marking techniques
" Group GERRIE IO i
*  Catching and handling ' .

* Food type and feeding regime

* Environmental enrichment

* Assess of health and disease prevention

62 pages, including
8 pages with literature references

Norecopa: PREPARE for better Science ) ] . . . .
http://scnence.rspca.org.uk7$C|encegroup/researchan|maIs/|mplementlng3rs/hou5|ngandcareaquatlcspeaes



5. Scientific procedures

Egg harvesting
Transgenesis

Mutagenesis

Genotyping
Cryopreservation

Blood collection
Injections

Analgesia and anaesthesia
Humane killing

6. Training of animal care staff and users
7. Concluding comments
8. References

Norecopa: PREPARE for better Science . . . . . .
http://science.rspca.org.uk/sciencegroup/researchanimals/implementing3rs/housingandcareaquaticspecies

:P norecopa

Guidance on the housing
and care of
Zebrafish

Danio rerio

Barney Reed & Maggy Jennings
Research Animals Department, Science Group, RSPCA




‘ felasa felasa.eu/working-groups

About Us  Working Groups  Announcements  Education & Training

A > Working Groups > Working Groups - Present

Working Groups - Present ~ Working Groups - Past  Guidelines Recommendations Reports

Zebra fish: housing, husbandry and health monitoring recommendations (Peter Alestrom)

Publications

felasa.eu/working-groups/past/id/14

Norecopa: PREPARE for better Science
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CIRS-LAS Portal

Critical incident reporting system in laboratory animal science

Homepage Project Team FAQ - == 1l

>

Detect

o Anonymous
a critical Y

S report
incident P

/\

v

e

Expert
analysis
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 How to keep updated
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NORSK ENGLISH

nOreCOpa Search: Q

About Norecopa Alternatives Databases & Guidelines Education & training Legislation Meetings More resow 'ces News PRE’ARE Species Wiki

“—
Alerting services Newsfeed Newsletters Old news items

NORSK ENGLISH

ﬂOfeCODa Search: Q

About Norecopa Alternatives Databases & Guidelines Education & training Legisla ion Meetings M reresources News PREPARE Species Wiki

Fish 2009 Agricultural animals 2012 Field research 2017 Past webinars and meetings

Webinars and Meetings Calendar An informal guide to arranging a scientific meeting Presentations Recorded webinars
ordic vreisms ResTarcn Animals and Ethics, 26 May 2021 wcC11
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About Norecopa Alternatives Databases & Guidelines Education Legislation Meetings

Fish 2005 Wildlife 2008 Fish 2009
Meetings Calendar An informal guide to arranging a scientific meeting

Agricultural animals 2012

norecopa.no / Meetings / Meetings Calendar

Webinar and Meetings calendar

» 62nd Society of Toxicology (SOT) Meeting iz, Nashville, 19-23 March 2023
» Géttingen Minipigs Academy: VeterinanManaag .

tin
+ webpages for past mee .
sorted by topics In PREPARE

Peveo

World Organoid z Day, online event, 22 March 2023

Collaboration, Personal Power and Trust: Imperatives of Effective Leadership 2,
ESLAV/SVM/ECLAM meeting, Lidingd, 22-23 March 2023

Cleansing and decontamination z, online course, 23 March 2023

Humane Intervention Points: Refining Endpoint Terminology to Incorporate Non-euthanasia
Intervention Options to Improve Animal Welfare and Experimental Outcomes 2, webinar
(Wendy O. Williams), 24 March 2023

FRAME Training School on Experimental Design ¢z, Bergen, Norway, 27-29 March 2023
Simple Tips to Significantly Improve Rodent Surgical Outcomes ¢z, webinar (Marcel Perret-
Gentil), 28 March 2023

Revolutionizing translational psychiatry through rodent neuroethology z, COST TEATIME =
webinar (Yair Shemesh), 28 March 2023

Assessing and Alleviating Pain and Distress in Laboratory Animals i, online course, 28-30
March 2023

Introduction to the role of the Named Veterinary Surgeon (z, Birmingham, 28-29 March 2023
Exploratory versus confirmatory research z, EQIPD webinar (René Bernard), 29 March 2023
Researching Animal Research conference 2, online event, 30-31 March 2023

Clicker training as a refinement for mice (z, webinar (Nadine Baumgart), 31 March 2023

Norecopa: PREPARE for better Science
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More resources News PREPARE Specles

Field research 2017
Presentations

NORSK ENGLISH

Search: Q

Wiki

Past meetings

f [w]=]+

gs and recorded meetings

norecopa.no/meetings/meetings-calendar



focusonfish.co.uk

20023
FOCUS ON FISH

Practical refinements for fishes in research and testing

IENEEENE » ] 23 FEBRUARY 2023 11:00 — 16:15 GMT

LEARN MORE

FOF Session 3

.
ah
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Thanks to Norecopa's sponsors: @

+ Standing Committee on Business Affairs, Norwegian Parliament
* Norwegian Ministries of Agriculture and Fisheries

Research Council of Norway

Laboratory Animals Ltd.

Architect Finn Rahn's Legacy

Nordic Society Against Painful Experiments (NSMSD)
Norwegian Society for Animal Protection (Dyrebeskyttelsen Norge)
Norwegian Animal Protection Alliance (Dyrevernalliansen)

Novo Nordisk

Royal Society for the Prevention of Cruelty to Animals (RSPCA)
Sanofi

Scottish Accreditation Board (SAB)

Stiansen Foundation

Universities Federation for Animal Welfare (UFAW)

US Department of Agriculture (USDA)
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SOOTTE ACGREBTATION BOARD R Dyrevernalliansen
Dyrebeskyttelsen Norge

v The Research Council
of Norway
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norecopa.no/170323

Contact oss

+47 4122 09 49
post@norecopa.no

f Norecopa on Facebook
§) Norecopa on Twitter

Norecopa on LinkedIn

Street address

Arboretveien 57
1433 As

Postal address

% Norwegian Veterinary Institute
P.O. Box 64
N-1431 As, Norway

Org.no. 992 199 199

Bank account: 7694 05 12030
(IBAN: NO51 7694 0512 030)
(payment must be marked 12025
Norecopa')
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Shortcuts

> Give us some feedback!
> 2010/63/EU

> Information material

> Norecopa's Board

> Secretariat

> Sponsors

> Cookies & Privacy Policy
> Site map

Resources developed in
collaboration with:

Norges miljs- og
biovitenskapelige
universitet

U.S. Department
of Agriculture

Thank you for listening!

» Browse our latest newsletter,






