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3R literature embraces all 3R alternatives

1) Replacement alternatives

3D models

Audiovisual aids

Computer simulations

Mannekins, simulators, robots

QSAR (Quantitative Analysis of Structure/Activity Relationships)

Cell and tissue cultures, organoids, organ perfusion
High Throughput Screening (HTS), organs-on-a-chip

Biochemical & immunological methods (RIA, ELISA)

Hybrid DNA technique, GMM

Trials on “lower” organisms

Acute experiments (terminal anaesthesia)

Trials on dead animals

Trials on humans (microdosing and medical imaging)

Synthesis of new evidence from experiments that have already been
performed



High Throughput Screening (HTS)

Robotic platform with high-throughput
liquid handler for sample dilution
and treatment.

Optical plate reader and incubator

Cell culture and Automated imaging
compound management microscope for high-
Data management system content screening

https://eurl-ecvam.jrc.ec.europa.eu/laboratories-research/high-throughput-screening-and-test-development/hts



Lung-on-a-chip
Wyss Institute, Harvard

lung alveolar cells
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Next generation Multi-Organ-Chip

Marx et al., Altern Lab Anim. 2012 Oct;40(5):235-57
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Integrating natural science and technology:
Fish and fish robots

photo: Norecopa

Prof. Maarja Kruusma



3dglasshorse.com virtualphysiology.com

rescuecritters.com limbsandthings.com



Rats from IKEA
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http://www.theguardian.com/commentisfree/2012/mar/14/laboratories-animals-anti-vivisection-campaign




Fidelity: overall proportionate difference (e.g.
HiFi)

Discrimination: the extent to which the model
reproduces one particular property in which we
are interested

www.frame.org.uk/tag/russell-and-burch

https://www.wardsci.com/store/catalog/product.jsp? http://www.interniche.org/ko/node/5134
catalog_number=813015#



The potential for 3R alternatives cannot be

evaluated until the objective of the study is known.
This applies to all use of animals in research, testing,
education and training

Possible objectives in education & training:

» Teaching and practising:
- laboratory skills
- general animal handling skills
- preparation-specific animal skills
 imparting good ethical thinking
* new knowledge and reinforcing existing
» data handling skills
» experimental design skills
« communication skills (oral, written)
e groupwork
« staff-student interaction



AJ Smith & K Smith, 2004

Guidelines for humane education:
Alternatives to the use of animals in
teaching and training

Proceedings of the 4th World Congress on Alternatives and Animal
Use in the Life Sciences, New Orleans, August 2002.

http://www.atla.org.uk/wp-content/plugins/s2member-files/
32_S1a_3_Plenary_specialcontribution.pdf
(log-in required, pages 16-26)



Where do I find information about alternatives for
use in Education and Training?

Databases
NORINA (oslovet.norecopa.no/NORINA)
InterNICHE (interniche.org/en/alternatives)

Loan system
InterNICHE (interniche.org/en/loansystem)



Do we need an alternative?
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http://www.all-creatures.org/anex/cat-res-07.html



3) Reduction alternatives

A good statistician is the lab animal’s best friend.

Combined with methods to reduce background “noise”.

http://norecopa.no/norecopa/vedlegg/Berdoy-handout.pdf



Sources of background “noise”:

* Age, sex, weight

« Stress, subclinical disease

« Room temperature, animal cage

« Environmental “enrichment”

« Temporal differences between treatments
« Climatic factors

» Position of cage in the room

« EXxperimenter

* Animal Technician (weekend workers)

* and many more



3) Refinement alternatives

"Simple” techniques?

Photo: NMBU

Are they feasible? e.q. i.m. injections



"Simple” identification methods?
Do they affect the animal?

http://blogs.discovermagazine.com/notrocketscience/2011/01/12/
flipper-bands-impair-penguin-survival-and-breeding-success/
#.VLU6_8Y7_wo

Photo: T. Poppe, NMBU

Photo: colourbox.com



Refinement to avoid contingent suffering

(not just direct suffering caused by the procedure)
e.g. fear, boredom, discomfort

which may caused by

e.g. transport, housing, husbandry, social hierarchy

Single-housed male mice show symptoms of what in humans
would be characterised as depression

http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0111065

photo: colourbox.com



An useful additional (but largely unknown) tool...
Carol M. Newton (1925-2014)

The three S’s

 Good Science
 Good Sense*
 Good Sensibilities*

National Library of Medicine *We can do this ourselves without
scientific literature!

Carol M Newton, quoted in Rowsell HC (1977): The Ethics of Biomedical Experimentation in
The Future of Animals, Cells, Models, and Systems in Research, Development, Education, and
Testing pp. 267-281, National Academy of Sciences, Washington, D.C., ISBN 0-309-02603-2.



https://www.nc3rs.org.uk/news/creating-culture-care

http://ilarjournal.oxfordjournals.org/content/48/1/3.full
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Why is 3R literature hard to find?

* Bibliographic databases are often not used adequately
(poor overlapping between the databases)

 Too few scientists are aware of the specialist 3R-
databases

« Scientists rarely use "3R” words when they write
titles/abstracts/keywords for their papers

« Databases rarely flag 3R-papers with explicit thesaurus
terms ®

« We have no single "Journal of Alternatives”



Reporting has historically been poor:
Jane Smith et al. (1997): 149 papers in 8 journals from
1990-1991:

Parameters not mentioned:
Number of animals: 30%

How the animals were killed: 45%

Sex 28% Room temperature 72%
Age 52% Relative humidity 89%
Weight 71% Photoperiod 72%

Source 53% Number of animals/cage 73%



Often detailed descriptions of chemicals, equipment and
treatments, but very little about the animals, choice of sample
Size, randomisation efc:

‘white mice were used’

Many of these omissions make it harder to advance the 3Rs,
e.g.

« methods of drug administration and blood sampling
 details of anaesthesia and analgesia

 humane endpoints



Kilkenny C et al. (2009)

271 papers, mostly in 2003-2005
http.//www.plosone.org/article/info%3Adoi%2F10.1371%2Fjournal.pone.0007824

Many studies did not

» describe the animals adequately

* describe how the sample size was chosen

» describe how the animals were allocated to the treatment

groups, and whether the observations were performed blind.



Even the titles, keywords and abstracts are often not
very informative and lack 3R terms

The development of Response Surface
Pathway Design in toxicity studies

The development of Response Surface
Pathway Design to reduce animal numbers in
toxicity studies



3R methods are often not highlighted in the scientific literature

http://www.theodora.com./rodent_laboratory/ photo:NMBU
blood_collection.html

SCID-Hu mice immunized with a pneumococcal vaccine
produce specific human antibodies and show increased
resistance to infection.



Saphenous vein puncture for
blood sampling of the mouse, rat,

hamster, gerbil, guinea-pig,

ferret and mink

Visibility! Not necessarily in a high-impact journal.



>

http://lan.sagepub.com/reports/most-cited




Part of the problem:
Reporting (the Materials & Methods section) should
ideally be so detailed that it is possible to reproduce

the study in another lab.

But this information takes space.



Although space is limited, we waste space...

'drinking’ water

farm’ pigs

‘under approved conditions’ (who approved them?)
‘housed under standard conditions’

‘given analgesia’



Many journals now offer supplementary online space
(generally unlimited) where more information about

the methods and results can be posted.

And most people have access to a website where this

could be posted...



Publication of negative results

« Bias automatically occurs if only positive results are reported!

« Negative results may be just as important for the scientific
community, even if they are less newsworthy

« Many medical journals require registration of trials before they start,
to prevent the under-reporting of negative results (http://
www.icmje.org/recommendations/browse/publishing-and-editorial-
issues/clinical-trial-registration.html)

There are a number of journals now that report negative
results, e.g.

J of Negative Results (http://www.jnr-eeb.org/index.php/jnr)

J of Negative Resuts in Biomedicine (http://www.jnrbm.com)

J of Pharmaceutical Negative Results (http://www.pnrjournal.com)
The All Results Journals (http://www.arjournals.com/ojs)
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|ldentify and ensure the quality of (at least)
the critical points in the experiment:
critical for animal welfare and scientific value



Good reporting and increased implementation of
the 3Rs is dependent upon:

Quality assurance and a culture of care at all levels of
the animal facility.

SOPs describing good techniques, carried out by competent operators
A Checklist (“contract”) between researcher and the facility

« The AAALAC Program Description template or something similar as an overall
quality assurance checklist for the facility

« A Master Plan as a weekly checklist for the whole facility



Template for a Program Description from
AAALAC International

Animal care and use policies and responsibilities
Animal environment, housing and management
Veterinary medical care

Physical plant

https://www.aaalac.org/programdesc/index.cfm

AAALAC. Where science and responsible animal care connect. ")
¢. 2001 AAALAC International

www.aaalac.org



OUTLINE

DESCRIPTION OF INSTITUTIONAL ANIMAL CARE AND USE PROGRAM

Introduction

A. Name of Program Unit

B. vervi nd Pur

C. Description of the Organization (Attach organizational chart plus any support
comments needed)

D. Key Institutional Representatives

E. Accreditation History

F. Nature of Research, Testing. and Teaching Programs

G. Research Funding Source(s)

H. Summary of Facilities

I Other Units not Included in This Description

J. Contract Facilities

K. Other Relevant Background

Description

A. Institutional Policies and Responsibilities

1. Monitoring the Care and Use of Animals

a. Institutional Animal Care and Use Committee (s) (IACUC)

1) Who appoints Committee/who is Institutional Official

2) Composition/Frequency of Meetings/Responsibilities of the
Committee

1 10/97






Guidelines

e.g.
 ARRIVE, ILAR, ICLAS, LASA/APC

« GSPC
« Guidelines for specific types of animal research

O
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https://www.nc3rs.org.uk/arrive-guidelines







So we would find more 3R literature if there was greater
fransparency...

Improved publication standards
Open Access to primary data and negative results
Clear implementation of the 3Rs
Editorial action
* More structured M&M sections in papers
Information on the ethical review process and
justification
 Experimental design and appropriate analysis
« Compliance with guidelines
 ARRIVE, GSPC, ILAR, ICLAS, LASA/APC
* Jlocal guidelines, AAALAC template

http://oslovet.norecopa.no/3R/produkter.aspx?search=reporting
« Compliance with the Basel Declaration



basel-declaration.org

« emphasises the 3Rs

* encourages transparency and collaboration to avoid
repetition of animal studies

* Iimplement and monitor the highest training standards

* invites animal welfare organisations to open discussion

* promotes balanced dialogue



We would also find more 3R literature if there was greater
use of 3R descriptors...

Using PubMed to access data in MEDLINE:

MESH (Medical Subject Headings) thesaurus

Other databases have their own thesauri. A thesaurus can be useful to build
up a list of suitable keywords, even if you use another database.



Examples of 3R sources

National 3R centres

3R congress proceedings
Guidelines papers
Journals

Discussion groups

Training schools



National 3Rs Centres

www.nc3rs.org.uk



Canadian
Council on
Animal
Care
(CCAC)

==

Guidelines
for lab,

farm, fish WWW.CCac.ca

and wildlife
research



Animal welfare organisations

www.rspca.org.uk/sciencegroup/researchanimals






— >

altweb.jhsph.edu




Centres giving information on alternatives

UCCAA

University of California
Center for Animal Alternatives

www.lib.ucdavis.edu/dept/animalalternatives

Animal Welfare
Information
Center

U.S. DEPARTMENT OF AGRICULTURE
NATIONAL AGRICULTURAL LIBRARY

awic.nal.usda.gov



Future collaboration: retrieval of specific,
flagged 3R-records from a Unified Repository

Animal Welfare
Information
Center

U.S. DEPARTMENT OF AGRICULTURE
NATIONAL AGRICULTURAL LIBRARY

accessing references from many of the
large databases such as MEDLINE

norecopa.no  awic.nal.usda.gov



The world congresses on the 3Rs are important 3R-
drivers and disseminators of information:
wc9prague.org
891 abstracts, 49 countries, 1000 participants

(the next one is in September 2017 in Seattle)

1996: 2nd World Congress on Alternatives and
Animal Use in the Life Sciences, Utrecht

1997: Altweb (Alternatives to
animals on the web)
http.//altweb.jhsph.edu



International consensus meetings

Harmonisation of the Care and Use of:
Fish (2005)
Wildlife (2008)
Fish (2009)
Agricultural animals (2012)

http://norecopa.no/consensus-meetings

All presentations and consensus statements are on
the internet: a lasting resource



Guidelines as a portal to more information

R Johansen, JR Needham, DJ Colquhoun, TT
Poppe & AJ Smith

Guidelines for health and welfare
monitoring of fish used in research

Laboratory Animals, 2006, 40: 323-340
http://www.lal.org.uk/pdffiles/GuidelinesFish.pdf

For a global view of guidelines, see 3R Guide:

http://oslovet.norecopa.no/3R/produkter.aspx?type=66_Guidelines



Expert Working Group report on
severity classification

http.//ec.europa.eu/environment/chemicals/lab_animals/pdf/report _ewgq.pdf



Laboratory Animals, 2000, 34,
430-433



We need more guidelines for specific research areas

Guidance on the severity
classification of procedures involving
fish

P Hawkins, N Dennison, G Goodman, S Hetherington,
S Llywelyn-Jones, K Ryder and AJ Smith

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



Position Statements and Guidelines

 Food deprivation

« Toe clipping

* Pain relief

* Fin clipping of fish

 Biometric methods of
identification

 Methods for identification
of birds



Position Statements from the
Norwegian Animal Research Authority

http://www.mattilsynet.no/fdu/prinsippavgjorelser



ec.europa.eu/animals-in-science




European Directive, Article 47: 3R-alternative approaches

1. The Commission and Member States shall contribute to the
development and validation of 3R-alternatives, and encourage
research in this field

2. Member States shall assist the Commission in identifying
laboratories for validation studies

3. The Commission shall set the priorities for these studies and
allocate tasks

4. Member States shall promote alternatives and disseminate
information on them

5. Member States shall nominate a single point of contact to
provide advice on the regulatory relevance and suitability of
alternatives proposed for validation (PARERE: Preliminary
Assessment of Regulatory Relevance)



Journals

ATLA (Alternatives to Laboratory Animals)
Animal Welfare (UFAW)
ILAR Journal

Laboratory Animals
Comparative Medicine

See www.3RGuide.info for more



It doesn’t have to be the latest issue or most recent report...

- D

http://ilarjournal.oxfordjournals.org



Email discussion groups

e.g. CompMed + archive
LAREF

VOLE
Local competent persons...

See www.3RGuide.info for more



FRAME Training Schools

Portugal, 30 March-1 April 2015
Norway, February 2016

www.frame.org.uk/training-schools

NC3Rs website

http://nc3rs.org.uk/experimental-design



Guidelines for the Design and Statistical Analysis of
Experiments Using Laboratory Animals

http://ilarjournal.oxfordjournals.org/content/43/4/244 full

NC3Rs Experimental Design Assistant (EDA)
http://nc3rs.org.uk/experimental-design-assistant-eda

TextBase

http://www.uk.sagepub.com/books/Book2421887?

siteld=sage-uk&prodTypes=any&q=9781853155130 oslovet. norecopa. no/textbase



