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to the use of animals in research and testing 

This presentation was prepared by the Research Animals Department of the 
RSPCA, and is offered as a resource for  teachers, lecturers or trainers, and as 
a source of information for lay members of local ethical review processes, 
and others with an interest in the subject. 

 

It is intended primarily for those who are involved in biomedical research, or 
who are intending to pursue a career in research fields in which animal 
experiments are currently used, and can be adapted and modified to suit 
particular education or training needs as required. 
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Slide 2. Presentation overview  
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Slide 3.  Definitions and examples of Replacement 
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Slide 4: Definitions and examples ς Replacement and the 3Rs 

Replacement is one of the 3Rs of Replacement, Reduction and Refinement. 
These were first set out by William Russell and Rex Burch in 1959 as ΨThe 
Principles of Humane Experimental ¢ŜŎƘƴƛǉǳŜΩ1. Since then, the 3Rs have 
become established as an internationally accepted approach to research 
involving animals, and have been written into legislation in many countries. 

Strictly speaking, the term ΨǊŜǇƭŀŎŜƳŜƴǘΩ applies when an existing animal 
method is directly replaced  by a non-animal alternative. However, a wider 
interpretation encompasses the avoidance of animal use, for example when 
the value of a particular test or objective is called into question and the test is 
not done, or the experimental approach is changed, to avoid animal use. The 
development of a direct replacement test can take many years, so potential 
for ΨŀǾƻƛŘŀƴŎŜΩ should always be explored. 

 

1Available at: http://altweb.jhsph.edu/pubs/books/humane_exp/het-toc 
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Slide 5:  Definitions and examples - Is Replacement Ψŀƭƭ or ƴƻǘƘƛƴƎΩΚ 

It may be that animal experiments are considered unavoidable within an 
overall programme of research. However, it may be possible to replace 
animals in an individual project within the programme, in an individual 
experiment, or even in just one type of procedure. There are many different 
test systems or approaches which can be used in this way, so it is important 
never to dismiss the concept of replacement! It is important to think about 
the potential for alternatives in each part and at every stage of a research 
programme.  

 

A good example of how alternative methods can be part of a research 
strategy is shown on the slide. Compounds to be assessed as potential 
medicines are first screened in computer models of molecular action, and in 
cell cultures in order to predict drug activity or toxicity. This shows whether 
the compound is worth developing further, reducing the number that go 
forward into animal studies, and significantly reducing the number of animals 
used.  
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Slide 6: Definitions and examples - Alternative test systems. 

If full replacement of animals is not possible, then replacement of vertebrate 
species with invertebrates, or the use of vertebrates at early developmental 
stages (for example, early stage embryonated chicken eggs), or the use of 
tissues from dead animals (for example, animals killed for other projects, or 
abattoir material) are worthwhile partial solutions.  This is often referred to 
as incomplete or relative replacement. (Note that cephalopods - octopus, 
cuttlefish and squid - are believed to be capable of suffering and so have 
been included under the new EU Directive.) 

Probably the greatest impact on replacement has been the wider use of cell 
culture in both basic research and toxicology. The use of computer-based 
methods is also increasing rapidly. 

There is more information on human volunteers and on invertebrates in the 
next two slides.  
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Slide 7: Definitions and examples - Example: use of human volunteers 

The majority of biomedical research is aimed at understanding human 
biology and disease, and trying to develop treatments for specific conditions. 
Also, most toxicological tests are intended to identify human health hazards. 
Animals are used as substitutes for humans because many experiments 
would be considered unethical if done on people. However, the possibility of 
obtaining the information required through ethical research on human 
subjects should always be carefully considered before any animals are used. 
The methods which can be used include microdosing (the use of very low 
drug doses to study distribution and metabolism), imaging techniques (such 
as MRI and PET scanning), behavioural, physiological and dietary studies. 
Also, human cells and tissues obtained from normal volunteers or patients 
can replace the use of animals for their tissues. The results of experiments on 
humans or their tissues are likely to be much more relevant to human 
medicine and safety assessment than those obtained using other species.  

Access to human volunteers or their tissues may prove challenging, but if the 
research would benefit scientifically, and would replace animal use, every 
effort should be made to establish collaborations with clinicians, to help 
identify suitable human subjects, conduct clinical investigations, or obtain 
tissue samples. 
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Slide 8: Definitions and examples - Example: use of invertebrates 

It is often assumed that organisms closest to humans in evolutionary terms will provide 
the best ΨƳƻŘŜƭΩ for experiments on human biology and medicine i.e. a monkey is a 
better model for the human than is a rat, and a rat is better than a worm. However, this 
is not necessarily the case, and has been described as the ΨƘƛƎƘ fidelity ŦŀƭƭŀŎȅΩ. In the 
case of very basic biological functions it is often unnecessary, at least in the first 
instance, to use a closely related species. 

For example, several invertebrate species are used in neurological research.  

ÅThe fruit fly Drosophila has been used to study the development of AƭȊƘŜƛƳŜǊΩǎ disease, 
and other neurodegenerative conditions1.  

ÅThe slime mould Dictyostelium has been used in research on epilepsy and bipolar 
disorder 2.  

ÅCaenorhabditis elegans, a nematode worm, has been used to study 
neurodegeneration3.  

In toxicology, effects such as mutation can be detected using almost any organism, 
including bacteria and yeast. Bacterial tests for mutation are used to test almost all 
types of chemical for mutagenicity. 

1Drosophila models of human neurodegenerative disease. Chan H.Y.E. & Bonini N.M. 
Cell Death & Differentiation 7, 1075-1080 (2000). 

2Towards a molecular understanding of human diseases using Dictyostelium discoideum. 
Williams, R. S., K. Boeckeler, R. Graf, A. Muller-Taubenberger, Z. Li et al., Trends Mol. 
Med. 12, 415ς424 (2006). 
3C. elegans models of age-associated neurodegenerative diseases: lessons from 
transgenic worm models of Alzheimer's disease. Link C.D. Exp Gerontol. 41,1007-13. 
(2006). 



Slide 9. Section 2: Why replace animals? 
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Slide 10: Why replace animals? ς Summary of reasons 
There are five good reasons for replacing animals with humane alternatives: 
ethical and societal concerns, legal requirements, good science, with 
associated practical and economic gains, and funders and some journals 
require adherence to the 3Rs. 
 

There is more information on each of these on the next few slides.  

 

 

 

 

 



Slide 11: Why replace animals? - Ethical and societal concerns 
Animals are sentient beings capable of experiencing pain and distress - which 
has been written into the Treaty of Amsterdam (1997).   

Their use in experiments is a long-standing concern within science and 
society, so there is an ethical imperative to explore alternatives to animal use. 
It is a major issue for much of the public who are concerned about animal 
welfare and the need to avoid causing unnecessary or unjustified suffering.  

This has made it a powerful political factor which has resulted, for example, 
in a ban on the testing of cosmetics in the EU and the establishment of the 
European Centre for the Validation of Alternative Methods1. A number of 
other Centres for Alternatives have also been established around the world.  

The importance of public concern on the issue is also reflected in the 
Corporate and Social Responsibility policies of international companies that 
use animals. These increasingly include reference to their work to develop 
alternatives to animals in their company portfolios. 

 

1 http:// ecvam.jrc.ec.europa.eu/ 
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Slide 12: Why replace animals? -  Legal requirements. 

As a result of ethical and societal concerns, most countries with a well developed 
science base have regulations which require the 3Rs - including Replacement - to be 
implemented. European Directive 2010/63/EU1 specifically mentions the need to 
use alternatives to living animals and to promote the development of alternative 
methods. In the UK, scientists are required to demonstrate that they have searched 
for alternative methods and to provide evidence that no suitable alternative exists.   

Even in the absence of legal requirements, there may be institutional or 
international guidelines which stipulate application of the 3Rs, e.g. the US Institute 
for Laboratory Animal Research (ILAR) Guide for the Care and Use of Laboratory 
Animals 20102, the hL9Ωǎ Terrestrial Animal Health Code (2010)3, or the ICLAS 
guiding principles (2010)4. 

In addition, international test regulations (for example the OECD guidelines for 
chemical testing and the European Pharmacopeia guidelines for testing vaccines) all 
state that the 3Rs - including Replacement - should be applied. 

 
1 http://eur -lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2010:276:0033:0079:EN:PDF 

2 http://dels.nas.edu/Report/Guide-Care/12910 

3 http://www.oie.int/eng/normes/mcode/en_sommaire.htm 

4 http://ora.msu.edu/ICLAS/index.html 
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Slide 13: Why replace animals? - Scientific advantages 

Researchers who are developing replacement methods often stress the 
scientific advantages of the techniques they are developing. In particular, 
they emphasise the value of obtaining information on molecular and cellular 
events before progressing to whole animal studies, and the greater validity of 
using human tissue or human volunteers rather than an animal model to 
study human health and safety.  

The scientific arguments for replacement are strong and some examples of 
recent projects are given in the following slides. They are taken from a survey 
of replacement projects being funded in 2009 by charitable and 
governmental organisations in the UK.  

The advantages of using alternative methods in various fields of research are 
discussed in: 

Animal models of asthma: value, limitations and opportunities for alternative 
approaches. Holmes, A.M., Solari, R. & Holgate, S.T. Drug Discovery Today, Vol 
16, 659-670 (2011). 

Opportunities to Replace the Use of Animals in Sepsis Research. Langley, C. et 
al. Alternatives to laboratory Animals, Vol 33, 641ς648 (2005). 

Volunteer studies in pain research τ Opportunities and challenges to replace 

animal experiments. Langley C. et al. NeuroImage, Vol 42, 467ς473 (2008)  
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