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Global perspectives
- ethics and animal welfare

BARNEY REED

Global animal use
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Funding for research

3Rs
principles
in law

Increasing use of
genetically altered animals
And fish

Trends in animal use

2

26/06/2019

• Most countries using lab animals now have specific
animal research legislation and regulations.

• But there is wide variation in
standards… and in enforcement.
Laws and regulations

• Scientific collaboration and business activity
continues to be increasingly trans-national.

• Increasing interest in ‘harmonisation’ of standards.
A changing research environment
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• Increasing activity to identify and share
‘good practice’.

A changing research environment

• Wider development of professional associations,
qualifications and training for specific roles e.g.
veterinarians, animal technologists.

• Increased specialism in skills.
• Increasing recognition and status.

A changing research environment
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• Appreciation of the need to provide a good
‘culture of care’ - for animals and people

A changing research environment

• Increased understanding of animals
- their behaviours, needs and requirements for
good welfare.

A changing research environment
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• Better assessment of harms and impacts on animals

e.g. tailored ‘clinical signs’ score-sheets

Improving animal welfare

• Recognising need to also provide positive
experiences for animals

Water baths for macaques

Refinements in primate husbandry - Wolfensohn and Finnemore

Improving animal welfare
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• Increased awareness that
better welfare = better science
• “Stressed animals do not make good research subjects”
American Medical Association

• Acknowledgement that regulation establishes
‘minimum’ standards (e.g. space allowances for
animal housing; membership of IACUC)
that should be improved upon.

Improving animal welfare
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• Acceptance of animal
sentience - animals can
experience pain and
distress and have
“emotions and feelings
that matter to them”.

Cephalopods
Octopus
Cuttlefish
Squid
Nautilus
Use in research is regulated in:
•
•
•
•
•
•

Australia
Canada
European Union
Norway
New Zealand
Switzerland…….

Scope of legislation
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Decapod crustaceans
Including

Crayfish
Crabs
Lobsters
Prawns
Use in research is regulated in:
•
•
•
•

Norway
New Zealand
Switzerland
UK?

Scope of legislation
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• Importance and value of 3Rs increasingly recognised

http://ec.europa.eu/environment/chemicals/lab_animals/3r/key_resources/other_en.htm

3Rs and alternative methods centres

Much progress has been made in improving:
•
•
•
•
•
•
•
•
•

Breeding
Transport
Housing
Handling
Restraint
Procedures
Analgesia and anaesthesia
Humane killing
Rehoming

Implementing the 3Rs
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Identified barriers to fuller
implementation of the 3Rs
•
•
•
•
•

Sharing of knowledge
Access to information
Ability to implement in practice
Financial costs / resources
Scientific concerns
(often unfounded)
• Unwillingness to move away from
current practices

“But we’ve
always done it
this way…?”

Implementing the 3Rs

“Reproducibility crisis”

The results of many scientific studies are
difficult or impossible to replicate or
reproduce on subsequent investigation
- either by independent researchers or
by the original researchers themselves.

!

Standards of scientific research
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According to a 2016 poll of
1,500 scientists reported in
the journal Nature:
• 70% had failed to
reproduce at least one
other scientist's
experiment
• 52% agreed that there is
a reproducibility crisis in
science
https://www.nature.com/news/1-500-scientists-lift-the-lid-on-reproducibility-1.19970

Standards of scientific research

• Studies can not be replicated
because of incomplete or
inaccurate description of
experimental design.
• Lack of detail in descriptions
of crucial methodological
information does not allow
informed judgment about the
findings.

Standards of scientific research
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Every week around 3,500 new pieces of research
involving animals are published.

=
Standards of scientific research

Much of that [animal] work is at substantial risk
of bias - and the effects observed in animals
may be substantially overstated as a
consequence.
Professor Malcolm Macleod

https://www.ed.ac.uk/profile/professor-malcolm-macleod

Standards of scientific research
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A review of 100 articles published in the journal
Cancer Research found that:

• Only 28% of papers reported that animals were
randomly allocated to treatment groups.
• Just 2% of papers reported that observers were
blinded to treatment.
• 0% stated the methods used to determine the
number of animals per group, a determination
required to avoid false outcomes.
Hess KR. Statistical design considerations in animal studies published recently in Cancer
Research. Cancer Res. 2011;71:625.

Standards of scientific research

Randomisation
If a scientist accidentally selects animals
in a certain way (e.g. the biggest; those
in cages at eye level; those who come to
the front of the cage etc.) this could introduce
uncontrolled variables.
Use a robust method to select which animals go
into which treatment or control groups to
ensure this process is truly random.
Standards of scientific research
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Blinded assessment
Research shows that a certain outcome or result is
more likely to be achieved if that is what is expected
(or hoped for). If a scientist undertaking
observations is aware of which animals are the
treatment group and which are the control it could
lead to a sub-conscious bias.
Investigators assessing or measuring experimental
outcomes should be blinded to the intervention.
Standards of scientific research

Sample size calculations
Underpowered/inadequate sample sizes may
provide false-positive or negative results.
Report how many animals were used per group
and what statistical methods were used to
determine this number.
Explain how you will deal with your data (e.g.
criteria for inclusion and exclusion of data)
Standards of scientific research
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Publication bias
Selective reporting of experiments
Research is more likely to get reported and published
if there is a ‘positive’ finding.
This could give misleading perspective (e.g.
overstating efficacy of a drug) and leads to
misdirected and wasted efforts and resources.
Publish research results - whatever the outcome.
Standards of scientific research

https://norecopa.no/prepare

Better planning of animal research

16

26/06/2019

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

Better reporting of animal research

Within-study standardization
- a major cause of poor reproducibility

• Most animal protocols take place in a single lab.
• Results may only be valid under the specific
conditions of that test laboratory.
• Excessive standardization (homogeneity) is a source
of poor reproducibility because it ignores biologically
meaningful variation.
• Multi-laboratory designs are the accepted and
established approach in human clinical trials.
Voelkl B, Vogt L, Sena ES, Würbel H (2018) Reproducibility of preclinical animal research improves with
heterogeneity of study samples. PLoS Biol 16(2): e2003693. https://doi.org/10.1371/journal.pbio.2003693

Standards of scientific research

17

26/06/2019

But the problem is bigger than simply how experiments are
carried out and reported…

“…success seen in animal studies has not
always translated in the clinic. Many
potential drugs fail due to lack of efficacy in
humans or concerns about their safety.”
UK government

Delivery our commitment to replace, reduce and refine the use of animals in research - 2014

Validity of animal ‘models’ and tests

“The human should be our model
organism. Not yeast, and not mice.
We’re very different from these
organisms, and much of the failure
of the biotech-pharma model is due
to biological mismatch of these
organisms.”
Dr Hal Barron - Chief Scientific Officer and President, R&D at GSK

https://www.nature.com/articles/d41573-019-00026-7

Validity of animal ‘models’ and tests
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Validity of animal ‘models’ and tests

Validity of animal ‘models’ and tests

“The market potential for
non-animal technologies
is huge, and …could drive
future UK economic
growth”.

https://www.gov.uk/government/publications/non-animal-technologies-in-the-uk-a-roadmap-strategy-and-vision

Looking to the future
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Looking to the future

Looking to the future
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Looking to the future

High throughput screening, using robotics, to expose
human cell based assays to a library of thousands of
chemicals.
“Produces high quality data… in a fraction of the time
required for traditional animal testing”
EPA
Also cheaper and better data

Development and use of alternative methods
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Organs-on-a-chip
Micro-fluidic cell culture devices
that closely mimic key physiological
functions of body organs.

Development and use of alternative methods

Organoids
Tiny, self-organized 3-D tissue
cultures derived from stem
cells that can be crafted to
replicate much of the
complexity of an organ (but they are
not themselves ‘mini-organs’) or to express
selected aspects, like
producing only certain types
of cells.
Up to about 5mm in size.

Development and use of alternative methods
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3D bioprinting
Using living cells to generate layer by layer threedimensional constructs, into functional tissues.
• Tissues
• Drug discovery
• Toxicology
• Organs for transplantation

Development and use of alternative methods

Number of non-animal methods in test guidelines

2005 11
2018 21

Development and use of alternative methods
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“The European Union shares the…
conviction that animal testing
should be phased out. This is the
ultimate goal of EU legislation.”
European Commission

2015

http://ec.europa.eu/environment/chemicals/lab_animals/pdf/vivisection/en.pdf

Looking to the future
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BUT…

Genetic technologies

Animal models used in genetic science in the
future are likely to:
•
•
•
•
•

Be more complex
Involve many new genes
Involve multiple species
Be studied concurrently
Need more specialist (and well trained) animal
care staff

Further increases numbers of animals used?

New technologies and uses of animals

New technologies and uses of animals
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New technologies and uses of animals

Gene editing

ZFNs, TALENS, CRISPR

New technologies and uses of animals
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Applications of gene editing
•
•
•
•
•
•

Increasing productivity in farm animals
Disease resistance in farm animals
New animal ‘models’ for research
Xenotransplantation - organs for human transplant
Control wild populations - e.g. mosquitos; ‘pests’
Reintroduction of extinct species

Desirable? Necessary? Alternative approaches?

New technologies and uses of animals

Issues associated with gene editing
Regulatory
enforcement
i.e. detection is difficult when
modification falls within range of
natural variation

“Naturalness”
and animal
integrity

Applications
not
geographically
restricted
e.g. release of populations into the
wild; or purposeful import/export

Legal and ethical implications

Speed of
developments

Who
decides?

New technologies and uses of animals
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Independent scientific
advisory committee
giving advice to the
Dutch government on
the ethical and societal
issues linked to genetic
modification.

https://www.cogem.net/index.cfm/en/publicati
ons/publication/crispr-animals-implications-ofgenome-editing-for-policy-and-society?

New technologies and uses of animals

New technologies and uses of animals
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Acceptance of animal research is usually conditional on:
• There being no alternative
• Animal suffering being minimised
• The purpose e.g. medical purposes
Expect:
• Good regulations that are well enforced
• More work into developing ‘alternatives’
e.g. IpsosMori 2018

Public opinion

Cosmetics testing
Austria
Belgium
Bulgaria
Croatia
Cyprus
Czech Republic
Denmark
Estonia
France
Finland
Germany
Greece
Hungary
Ireland

Italy
Latvia
Lithuania
Luxembourg
Malta
Netherlands
Poland
Portugal
Romania
Slovakia
Slovenia
Spain
Sweden
United Kingdom

40 countries

Brazil (Sao Paulo, Minas, Gerais and Rio de Janeiro)
Guatemala
India
Turkey
Israel
If alternatives exist:
New Zealand
South Korea
Norway
In progress:
Switzerland
Australia
Taiwan
Canada

Changes in public opinion – changes in laws
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Great apes

Changes in public opinion – changes in laws

Increased openness and transparency
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Animal use statistics
Numbers, species, purpose of use, severity of animal suffering

Data: UK Home Office
https://www.gov.uk/government/collections/statistics-of-scientific-procedures-on-living-animals

Increased openness and transparency

Summary
• The global research environment is continually
evolving
• Legislation and standards need, and usually do,
evolve in parallel
• Current practices - both scientific and animal
welfare - should be continuously critically
reviewed and improved wherever possible
• Ethical aspects cannot be overlooked
• The way we do much scientific research in the
future will likely look quite different
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