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The abstract book contains 614 abstracts of the plenary lectures of 272 oral presentations 

and 342 posters to be presented at the 5th World Congress on Alternatives in August 2005 

in Berlin, Germany. The programme and the abstract book allow you to make your best 

selection of presentations among seven themes, which will be discussed in 29 sessions, 

15 workshops and in the poster sessions. 

Usually, the first author of an abstract is slotted to give the oral presentation or to be

present during the poster session to discuss your comments and questions. Otherwise, the

presenting author is marked with an asterisk (*).

We hope that you will find the abstracts particularly helpful to set priorities when two or 

more sessions are scheduled at the same time. In case you do not manage to attend a session or

to meet an author, the contact addresses are given for each contributor. 

It is obvious from the list of sponsors, the programme and from the number of abstracts

submitted that the most important topic of the 5th World Congress will be in vitro testing of

cosmetic ingredients, in particular acute local toxicity testing. More abstracts have been

submitted to sessions and workshops of Theme 5 “Safety testing, validation and risk

assessment” than to any of the other themes. Moreover, more than 60 abstracts have been

submitted to session 5.4 “Development and validation of alternatives for dermal toxicity

testing”. We have, therefore, decided to hold an additional session on in vitro dermal toxicity

testing. According 

to the number of abstracts submitted, session 5.6 on “In vitro approaches for determining 

acute systemic toxicity” is the second most popular topic, probably since ECVAM and ICCVAM

are collaborating on a project to predict acute oral toxicity from cytotoxicity data. Finally,

session 7.2 “Innovative approaches for alternative methods development” is number three in the

hierarchy of the most attractive sessions. 

The high scientific quality of the abstracts demonstrates that the development of in vitro

methods is currently at the forefront of research in the life sciences and no longer a by-product

of cell and molecular biology. The EU Commission as well as the 25 Member States should,

therefore, provide more funding to meet the challenges of EU Directive 86/609 for the

protection of experimental animals and in particular those of the 7th Amendment of the EU

Cosmetics Directive and the new EU Chemicals Directive (REACH).

The staff of the ALTEX editorial office has enjoyed providing you with the abstract volume.

We hope that you and all your colleagues will enjoy the 5th World Congress in Berlin, in

particular by meeting colleagues from all over the world, who are actively engaged in promoting

the 3Rs Principle of Bill Russell and Rex Burch.

With best wishes

from the ALTEX Team in Zurich (CH)

Dear Participants of the 5th World Congress on 
Alternatives and Animal Use in the Life Sciences,

Abstracts001-Edi  24.07.2005  12:17 Uhr  Seite 1



CONTENT

ALTEX 22, Special Issue 20052

Contents Abstracts 5th World Congress Berlin 2005

Editorial 1
Plenary Lectures 5
Theme 1: Education

Chairs: Miroslav Cervinka (Czech Republic)
Nicole Duffee (USA)

Session 1.1 Refinement and reduction alternatives in education: Teaching humane science 8
Session 1.2 Replacement alternatives in education: Animal-free teaching 14
Workshop 1.3 Educating the scientist in animal alternatives 23
Workshop 1.4 Multi-media exhibits of alternatives in education 34

Theme 2: Laboratory animal welfare and refinement

Chairs: Heinz Brandstetter (Germany)
Coenraad Hendriksen (The Netherlands)

Workshop 2.1 Environmental enrichment and housing standards 37
Session 2.2 Pain, welfare and analgesia 42
Session 2.3 Non-invasive approaches – new imaging and remote techniques 52
Session 2.4 Non-human primates-housing, enrichment, positive reinforcement training 58
Session 2.5 Specific animal models and refinement 62
Workshop 2.6 Humane endpoints 73

Theme 3: Moral issues of animals, alternatives and public policy

Chairs: Jon Richmond (United Kingdom)
Martin Stephens (USA)

Session 3.1 Influencing and making public policy 75
Workshop 3.2 Establishing the 3Rs principle around the world 84
Workshop 3.3 Forum of national and international institutions funding 90
Session 3.4 Policy implementation 95
Session 3.5 Ethical review - good practice and outputs 99
Workshop 3.6 Establishing the 3Rs principle in Japan (JSAAE-Workshop) 105

Theme 4: Information systems and databases

Chairs: Carol Howard (USA)
Barbara Grune (Germany)

Session 4.1 3Rs Databases and services – developments worldwide 109
Session 4.2 Information retrieval – search strategies 114
Workshop 4.3 Search strategies – user requirements 117

Theme 5: Safety testing, validation and risk assessment

Chairs: Bob Combes (United Kingdom)
Len Schechtman (USA)

Session 5.1 Strategies for using non-animal methods in relation to HPV, endocrine disruptors, 
and REACH legislation 119

Session 5.2 New approaches to risk assessment (ESTIV-Symposion) 128
Session 5.3 Progress and needs for developing and validating alternatives for dermal toxicity testing 137

Abstracts002-03  24.07.2005  12:18 Uhr  Seite 2



CONTENT

ALTEX 22, Special Issue 2005 3

Session 5.4  Development and validation of alternatives for dermal toxicity testing 150
Session 5.5 Advancements and needs for developing and validating alternatives for ocular 

irritancy and corrosivity testing 169
Session 5.6 In vitro approaches for determining acute systemic toxicity 183
Session 5.7 Progress in quality assurance for in vitro alternative studies 200
Session 5.8 Challenges in food toxicity testing 207
Session 5.9 Biologicals: Progress and new approaches 212
Workshop 5.10 Ecotoxicity – applying the Three Rs 225
Workshop 5.11 Mechanisms of chemically-induced ocular injury and recovery: 

Current understanding and research needs 233
Workshop 5.12 Toxicogenomics – potential, validation, and case studies 242
Workshop 5.13 Strategies for prioritising and streamlining the validation process 249
Workshop 5.14 Meeting the challenge of the 7th Amendment to the EU Cosmetics Directive 254
Workshop 5.15 In vitro metabolism: Applications in pharmacology and toxicology 261
Workshop 5.16 Reproductive toxicology - the EU ReProTect project 265

Theme 6: Modelling

Chairs: Bernward Garthoff (Germany)
Richard Phillips (USA)

Session 6.1 QSAR acceptance and implementation 269
Session 6.2 Biokinetic modelling in silico 275
Session 6.3 Computational toxicology 278

Theme 7: Applying new science and technology

Chairs: Vera Rogiers (Belgium)
Locksley McGann (Canada)

Session 7.1 Stem cell technology 287
Session 7.2 Innovative approaches for alternative methods development 297
Session 7.3 The contribution of the OMICS technology to the 3Rs 312
Session 7.4 Non-invasive techniques for monitoring and imaging (Doerenkamp-Zbinden-session) 318
Session 7.5 Novel cell Culture techniques 324
Session 7.6 Non-genotoxic carcinogenicity: Mechanistic perspectives for alternatives 341

Authors 349
Impressum 360

Abstracts002-03  24.07.2005  12:18 Uhr  Seite 3



PLENARY LECTURES

ALTEX 22, Special Issue 2005 5

Plenary Lectures

The National Institutes of Health (NIH) is charged with pur-
suing fundamental scientific knowledge about the nature and
behaviour of living systems and with applying that knowledge to
extend healthy life and reduce the burdens of illness and dis-
ability. The use of animal and other models of disease has been
an essential component of NIH’s efforts and successes in fulfill-
ing its mission. The NIH has played an active role in contribut-

Lecture

NIH funding of the 3Rs (reduce, refine, replace)
Norka Ruiz Bravo
National Institutes of Health, Office of Extramural Research, Bethesda, MD, USA

ing to a better understanding and utilisation of animal models of
disease, including lower phylogenetic species, and in supporting
science that has led to refinements in techniques and practices
that have reduced pain and distress in the laboratory animal. As
NIH looks to the future, the NIH Roadmap and other scientific
initiatives are creating an exciting world of opportunities that
will allow NIH to continue its commitment to the 3Rs.
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Pancreatic beta-cells, the only physiological source of insulin
production, die by apoptosis in early type 1 diabetes mellitus
(T1DM). Apoptosis is an active, gene directed process, and
recent observations by our group suggest that beta-cell fate fol-
lowing exposure to immune mediators is a complex and highly
regulated process, depending on the duration and severity of per-
turbation of key interacting gene networks. This departs from
the traditional view of phenomena, based on the study of signal-
ing pathways by intuitive inferences based on the study of indi-
vidual pathway components. Identification of complex and
interacting gene/protein patterns poses a formidable challenge,
but the sequencing of the human genome, and of the genome of
several other species, makes it possible to address it by the use
of new high throughput technologies, such as microarray analy-
sis and proteomics. To fully use these data we will need a global
multivariate strategy, as proposed by the systems biology
approach. This approach seeks to devise models based on the
comprehensive, qualitative and quantitative analysis of all con-

Lecture

Systems Biology and the 3Rs
Decio L. Eizirik
Université Libre de Bruxelles, Laboratory of Experimental Medicine, Bruxelles, Belgium

stitutive parts of a cell or tissue with the ultimate aim of explain-
ing biological phenomena through the interaction of all its 
cellular and molecular components. 

Against this background, we are utilising microarray analysis,
detailed promoter studies and in silico analysis to clarify the 
pattern and regulation of gene expression in primary rat beta-
cells and in human islets exposed for different time points to the
pro-apoptotic cytokines IL-1β + IFN-γ. The data obtained are
deposited at the “Beta Cell Gene Expression Bank”, which is
already accessible at http://t1dbase.org/cgi-bin/enter_bcgb.cgi.
The ultimate goal of this open access resource is to identify and
annotate all genes expressed in rat, mouse and human beta-cells.

By allowing us to obtain massive and integrated information
on limited amounts of tissue, and by increasing the predictive
power of different biological and in silico models, this novel
approach may lead to a decrease in the number of animal exper-
iments. This potential impact of the systems biology approach
on the “3Rs” will be discussed at the lecture.

Starting with the animal welfare Directive from 1986 and con-
tinuing until most recent chemicals and cosmetics legislation,
Europe has laid the ground for the implementation of alternative
methods. In order to meet these political expectations, a couple
of technical and strategic developments became necessary:
- An analysis of current in vivo test performance to set

benchmarks for alternatives
- An analysis of the frequency (prevalence) of toxic health

effects in different areas of test application
- An inventory and database of the alternative methods

available
- A coached development of lacking tests also making use of

novel technologies 

Lecture

ECVAM´s progress in implementing the 3Rs in Europe
Thomas Hartung
Institute for Health and Consumer Protection, Joint Research Center, European Commission, Ispra, Italy

- An acceleration and international harmonisation of the
validation process and regulatory implementation

- A development of quality assurance systems for in vitro
methods such as Good Laboratory Practice and Good 
Cell Culture Practice 

- A transition from single tests as stand-alone replacements to
the composition of test strategies and their validation.
The European Centre for the Validation of Alternative

Methods (ECVAM) has played a proactive role in all these pro-
cesses co-ordinating many stakeholder activities. A review of the
state of these developments shall be given, in order to show how
a new type of evidence-based toxicology is emerging which is
based on validated and quality controlled test strategies.

Abstracts005-07  24.07.2005  12:23 Uhr  Seite 6



PLENARY LECTURES

ALTEX 22, Special Issue 2005 7

The contribution of animal experimentation to human welfare
can not be ignored. Although the value of animal experimenta-
tion is recognised, one’s sentiment to love animals must be
remembered even in scientific communities. The well-educated
liberalists have established a new idea for laboratory animal wel-
fare, 3Rs that is a key of alternative studies.

Because the basement of 3Rs is sentiment and ethical mind of
human beings, the early education is essential. The primary
school pupils, high school students shall be educated. The uni-
versity students in particular medical, dental, veterinary and
biology schools shall be educated. These students are the future
science or biology teachers for children and students. The post-

graduate students in biomedical sciences shall be educated
before they are planning animal experimentation for their thesis.
The tutors, lecturers and professors to look after biomedical
postgraduate students shall be educated because they are teach-
ers for future researchers and scholars and also they are
researchers who are making experimental protocols. All of
members in education at not only academic institutions but also
research institutions shall be educated.

Finally but most importantly, the citizens shall be educated to
understand the alternatives to animal experimentation as tax
payers who are patrons of any scientific activities including ani-
mal experimentation.

Lecture

Education in alternatives to animal experimentation.
Who shall be educated?
Tsutomu M. Kurosawa
The Institute of Experimental Animal Sciences, Osaka University Medical School, Osaka, Japan

In toxicology, we are forced to test hazard potential in animals
as alternates to men. Inter-species sensitivity differences are
then bridged by applying safety factors to NOAEL’s observed in
animals. However, in general, data from acute systemic toxicity
tests are not used to derive NOAEL’s for risk assessment proce-
dures, so that valuable information derived from these studies is
often reduced to the crude information needed for classification
and labelling: A rough estimate of the LD50, or an estimate of a
toxicity class. Cell biologists have therefore since long investi-
gated whether the loss of cellular functions in vitro can be used
to predict lethal doses in vivo, in particular the pioneers of the
principle of basal cytotoxicity, Björn Eckwall and Willi Halle.   

In the late 60ies of the last century, Willi Halle started in 
former East Germany to collect published IC50 values from

cytotoxicity studies provided these had met his defined accep-
tance criteria. Once LD50 values of these chemicals became
available, the data were entered into a data base, the Registry of
Cytotoxicity (RC). However, Willi Halle did not receive the nec-
essary support for his pioneering work before the reunification
of Germany, and only after the Berlin Wall fell, his work
received the attention and support it deserved. With support of
the German Ministry of Education and Research (BMBF) and
continuous support by ZEBET, the BfR is currently in the lucky
position to hold the RC as an electronic database – with 537
chemicals the largest collection of in vitro IC50 and related LD50

values. Willi Halle's model for prediction of acute oral LD50

shows particular strength in the prediction of the absence of oral
toxicity, which holds for the majority of industrial chemicals.

Lecture

Willi Halle’s registry of cytotoxicity
Manfred Liebsch
Federal Institute for Risk Assessment, Head of Unit 37, Centre for Alternative Methods to Animal 
Experiments – ZEBET, Berlin, Germany
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Laboratory training models are essential for developing and
refining surgical skills, especially for microsurgery. The lack
of an accurate vascular model has necessitated the use of liv-
ing models when bleeding, and vascular liquid filling is
required. To avoid the use of live anaesthetised animals in sur-
gical training, particularly in training on procedures that must
simulate the living human in terms of ability of bleeding, and
liquid filling of vessels to practice vascular and microsurgical
procedures. We have developed a new method using human
cadavers for surgical training by connecting the vessels of the
cadaveric specimen to coloured liquid reservoirs and using a
pump to provide pulsating pressure transmitted to the vessels.
This method provides a condition that simulates live surgery in

terms of bleeding, pulsation, and fluid filling of the vascular
tree, being an excellent alternative model. It can be applied to
the whole cadaver or to a particular cadaveric parts (head, arm,
leg…) or to an isolated organ (heart, liver, kidney…) and can
be applied in the same manner to ethically sourced animal
cadaveric specimens for veterinary surgical training instead of
using live healthy animals. We used this model in courses were
rats, rabbits, and other small animals been used for practising
vascular dissection and anastomosis saving hundreds of live
healthy animals in few courses.  

Utilising this technique will eliminate, and forever the use of
live anaesthetised healthy animals for surgical training. Video
and PowerPoint presentation.  

United States Patent No.: US 6,790,043 B2, Sep 2004.

Poster

Making cadavers live for laboratory surgical training.
An alternative model for surgical training (a cadaver
based model)
Emad Aboud
Swaida National Hospital, Swaida, Syria

Theme 1
Education

Chairs:
Miroslav Cervinka (Czech Republic)
Nicole Duffee (USA)

Session 1.1
Refinement and reduction alternatives in education:
Teaching humane science
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In an increasing number of European countries some specific
system of training exists for persons (wanting to become)
involved in animal experimentation. Aiming at furthering the
harmonisation and standardisation of such education pro-
grammes the Council of Europe adopted in its Convention ETS
123 for the protection of vertebrate animals used for experimen-
tal and other scientific purposes (1986) the recommendations of
the Federation of European Laboratory Animal Science
Associations. FELASA developed educating and training pro-
grammes for laboratory animal caretakers (Cat. A), research
technicians (Cat. B), scientists (Cat. C) and laboratory animal
science specialists (Cat. D). In addition FELASA started in 2004
an accreditation system to guarantee the quality of laboratory
animal science education and training programmes. It is gener-
ally expected that the European Union will also include manda-

tory training of personnel involved in animal experimentation in
its Directive 86/609/EC which is currently being revised.

The principles of the 3Rs can be recognised throughout the
curriculum of the recommended training programmes. Apart
from training skills each programme focuses on developing an
attitude towards the humane treatment of the animals used for
scientific purposes. Without neglecting the importance to seek
possibilities to replace the use of animals, the emphasis is laid
on adequately designing animal experiments. Students are
thought that proper a priori statistics as well as standardisation
of procedures can reduce the numbers of animals needed 
without jeopardising the quality of the results. Also the principle
that methods that induce less discomfort are beneficial to both
animals and science are elementary in the training programmes.

Lecture

Teaching humane science: A European perspective
Harry Blom
Utrecht University, Laboratory Animal Science Specialist Office, Utrecht, The Netherlands

Training programs for animal researchers focus on reducing
the use of animals in research and on refining animal handling
and treatment when animal use is necessary. As an adjunct to
face-to-face training, online learning provides depth in knowl-
edge of concepts, prepares a learner for personal training, and
reinforces lessons learned. 

In the USA, online training of scientists on the ethics of ani-
mal research is addressed in many institutions by the courses
Working with the IACUC and Writing a Protocol for Research
in Animals, administered through Research Training Org
(www.researchtraining.org) and the AALAS Learning Library
(www.aalaslearninglibrary.org). These courses encompass all
US regulatory and ethical requirements. Since their release in
2001, over 40,000 US researchers have completed these training
courses, and access continues to grow monthly at the rate of
1,500 individuals.

AALAS has undertaken an initiative to expand the course cur-
riculum to fully support the 3Rs via promoting the competence
of all members of the animal research team. The AALAS Online
Learning Committee has developed curricula for five categories
of research personnel: researchers, technicians, managers, vet-
erinarians, and institutional animal care and use committees.
Initial courses for researchers feature ethical decision-making,
mouse bioengineering, breeding, methodologies, pain and dis-
tress, and anaesthesia. Additional courses are in progress for
managers and veterinarians. To better integrate with institutional
training programs of different sizes and types, the AALAS
Learning Library architecture provides access on the basis of
individuals and groups and allows a customisation of course
materials for tailoring to an institution’s specific needs. 

Lecture

Online learning to teach humane science
Nicole Duffee 
American Association for Laboratory Animal Science, Memphis, TN, USA
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Although veterinary schools increasingly have mainstreamed
alternatives in their curricula and many resources are available
for secondary education, alternatives are not widely adopted for
teaching high school biology in the United States, a growing
paradox. Viewing the practice of dissection as recalcitrance of
teachers is an oversimplified perspective. Three barriers mitigate
against adoption of alternatives in classrooms. First, a curricular
gap exists; dissection is not considered in course outlines.
Though common in high school biology, dissection receives lit-
tle attention in research and curricular standards. Second, instru-
mental and technical support for science laboratories has been
reduced. County districts formerly provided resources integrated
with laboratories in lesson plans, supported by subject matter
specialists. Now teachers must acquire their teaching materials
to enhance their courses. Small budgets are sufficient only for a

few clerical supplies. Information is available on abundant,
though costly, resources (website: http://www.vetmed.
ucdavis.edu/Animal_Alternatives/altsearch.htm). Planning
ahead is required for resources available on loan. Third, to teach-
ers, supplying motivating and informative materials for students
is of prime importance. Teachers dream of motivating students
to learn, and seek to inspire them. High quality laboratory 
exercises are difficult to muster. Consideration of whether to use
animal specimens and other resources in high school classrooms
is not supported within the texts of curricular standards and 
science frameworks, nor are such resources and relevant exper-
tise offered by school districts. Thus, the teachers’ highest goal
of inspiring their students in biology becomes ever more
unattainable.

Lecture

Three barriers obstructing mainstreaming alternatives 
in K-12 education
Lynette Hart, Mary Wood and Hsin-Yi Weng  
University of California, UC Center for Animal Alternatives, School of Veterinary Medicine, Davis, USA

National laws and regulations require that individuals who
work with laboratory animals must have appropriate skills and
qualifications for performing experimental procedures.
FELASA has produced proposals concerning educational and
training requirements for technicians and scientists working
with laboratory animals. Maximal implementation of refinement
and reduction through ensuring that all staff is competent with
respect to the species of animals they are going to work with will
usually require animals to be used in hands-on practicals in well
structured courses. Handling and restraining animals require that
conscious animals are used, whereas injection techniques,
assessment of the effect of anaesthesia and euthanasia can be
trained on fully anaesthetised animals in non-recovery practical
sessions. The use of live animals on mandatory courses for 

scientists allows the teaching of the most humane attitudes to
animals as well as proper ways to handle, restrain and anaes-
thetise animals. On-the-job training is unlikely to be of the same
quality and result in uniform good results as compared with high
quality courses. On training courses it is possible to emphasise
the importance of prioritising animal welfare above the scientific
results, and to introduce the students gradually to humane 
techniques by using AV-materials and dummies. Experience
demonstrates that the course-item that young scientists rank as
the most important is the practical sessions during which they
are taught how to handle the animals, how to gentle and 
condition them and how to restrain them without stressing the
animals and how to perform common simple procedures on
anaesthetised animals.

Lecture

Teaching humane science: Should live animals be used
when educating future biomedical scientists?
Jann Hau
University of Copenhagen, Department of Experimental Medicine, Copenhagen, Denmark
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Veterinary medical educators have traditionally used live ani-
mal models for instruction in handling, diagnostic and surgical
techniques. Animals used in laboratories can experience from
very little to a substantial degree of stress and pain. Having
recently received enhanced scrutiny from regulatory agencies
and criticism from animal protection groups, veterinary medi-
cal instructors in the U.S. should be increasingly looking for
alternative approaches to animal laboratories. Current alterna-
tive methods typically involve cadavers, models and computer
simulations. Continuing resistance to adoption of alternative
methods results from lack of evidence of the existence and
effectiveness of such methods. A systematic approach for
reduction and refinement of animal use in training of basic and
clinical veterinary skills begins with assessment of the neces-
sary procedural knowledge required. The continuum of training

should involve video presentation, model or cadaver demon-
stration and practice, simulations, and laboratory animal use
only when unavoidable. Competency at each step should be
assessed and required for progression to the next phase.
Veterinary trainees and instructors must also be educated as to
the value of using a more humane approach. Outcome assess-
ments should be developed to monitor efficacy of training exer-
cises, improvements in clinical skills, and student and instructor
confidence. Additional efforts and resources should be directed
to development of more advanced models and simulations in
veterinary medicine. Our presentation will outline specific indi-
cations, barriers, and benchmarks for alternatives in this field.
Implementation of alternative methods for teaching has poten-
tial to greatly reduce pain and distress in animals used for vet-
erinary medical instruction.

Reduction and refinement alternatives in veterinary
instruction in the US
Alicia Karas1 and Karl Andrutis*2

1Tufts University Cummings School of Veterinary Medicine, Clinical Sciences, North Grafton, MA, USA; 2Tufts University
Cummings School of Veterinary Medicine, Division of Teaching and Research Resources, North Grafton, MA, USA

The work represents the results of independent questionaries
on opinions and experiences on animal use in higher education
of the students studying at Faculty of Sciences in Banjaluka
(Bosnia and Herzegovina), Faculty of Veterinary Medicine in
Belgrade (Serbia and Montenegro) and Faculty of Sciences in
Novi Sad (Serbia and Montenegro). The questionary explores
their personal experience and opinions about animal use at the
higher educational institutions providing reliable results on the
number of used animals and procedures performed in animal use
in higher education at the region.

The work presents the results of one year long research of the
author working on behalf of the group within the Student
Organisation of Faculty of Science in Banjaluka which has been

dealing on assessment of the animal use in higher education and
promotion of alternatives and the 3R concept. The presentation
of the results shows information on the current situation on ani-
mal use in higher education in Bosnia and Herzegovina and
Serbia and Montenegro, the source of experimental animals,
most often experimental procedures within particular subjects,
survey on students’ attitude toward dissection and vivisection,
the presence of alternatives and current methods used for
increasing welfare of the used animal in higher education.

Also, within the conclusion the author proposes possible for-
ward steps in improving the presence of alternatives and the 3R
concept in higher education at the region.

Lecture

Animal use in higher education in Bosnia and
Herzegovina and Serbia and Montenegro
Goran Knežević
Faculty of Sciences in Banjaluka, Biology/Ecology and environmental protection, Banja Luka, Bosnia and Herzegovina
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Studies show that the use of live animals in medical education
reduces the ability to retain information, thereby reducing actual
learning, due to the stress that the student experiences when
causing suffering and death to his “patient”. Today there are
hundreds of substitute models that generate effective learning.
The objective of this study is to understand the perception of stu-
dents about the use of animals in education and its importance in
medical learning. A questionaire was responded to by 61 medi-
cal students. Results showed that 54.1% believe that animal use
is fundamental to learning the medical profession, 59% don’t
feel comfortable in replicating this learning in their professional
practice, 72.1% aren’t aware of substitute methods, 55.7%
believe that it is ethical to use live animals, 70.5% acknowledge

unpleasant feelings during the process, 60.7% don’t recommend
the practice as a good learning method and 55.7% would prefer
the use of substitute models if they were capable to produce
good learning. The contradiction in the responses regarding the
necessity of animals for good learning must be due to a lack of
knowledge about efficient substitute methods for medical teach-
ing. In light of the emphasis on humanisation and positive doc-
tor-patient relationship in professional education, we should
stimulate the publication and use of these methods, reflecting on
the true importance of this type of education. It is necessary to
emphasise the option of conscientious objection and compliance
with Federal Law 9605/98 (makes illegal the use of live animals
when substitutes exist).

Poster

The use of animals in medical education: 
A paradigm shift
Odete Miranda1, Nédia M. Hallage1, Nina R. Jacob2, Márcia Tamosauskas1 and Rita Garcia*3

1Faculdade Medicina do ABC, Internal Medicine, Santo André, Brazil; 2Instituto Nina Rosa – Projetos por amor à vida, 
São Paulo, Brazil; 3Consulting World Society for the Protection of Animals, São Paulo, Brazil

Animals are not moral agents and so cannot be accused of
holding virtues and vices, cunning and slyness, and so on, even
though this is classic terminology for horses and foxes respec-
tively. Humans on the other hand have choices of what they do,
and as moral agents are held accountable for their actions. In
animal research the “right actions” will often determine the wel-
fare of the animals in their care and in their use. Having the right
attitude towards animals therefore is one essential contribution
to refinement and good laboratory practices. In this context

come several activities that are important for the wellbeing of
animals such as providing of good conditions for their housing
and husbandry, daily and regular checks of animal health and
welfare, good statistical design and research strategies, provi-
sion of pain relief etc. So in what ways do we incorporate this
notion into our training and ethical teachings? Too often such
teaching deals only with the 3Rs, but making people with
responsibilities for the care and use of animals aware of their
duties is more fundamental than any debate over animal rights.

Poster

Moral agency: An essential for research scientists 
and animal carers
David Morton
University of Birmingham, CBME, Birmingham, UK
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Selenium is an essential trace element that occurs in active site
of antioxidative enzymes directly involved in redox reactions.
Numerous literature data indicate also that selenium plays an
important role in protection against toxic effects of cadmium
which is one of the most toxic substances in the environment. 

The aim of our study was to evaluate the effect of 48-hour
preincubation of WEHI 164 mouse fibrosarcoma cells in the
presence of sodium selenite (0.3 µM) and medium containing
2% foetal bovine serum (FBS) (with decreased selenium con-
centration) on their viability after exposure for 24 h to cadmium
chloride (7 µM). In order to intensify the effect of cadmium,
hydrogen peroxide (H2O2) at the concentration of 0.1 mM was

added to culture medium. Cytotoxicity of the chemicals was
determined using MTT reduction assay.

We observed that the viability of WEHI 164 cells pre-treated
with selenite and exposed to cadmium was increased in compar-
ison to the cells exposed to cadmium alone. We also showed that
the viability of the cells growing in medium containing 2% of
FBS was significantly decreased in comparison to control cells
cultured in the presence of 10% FBS. In our study H2O2 had no
significant effect on cadmium cytotoxicity. These results suggest
that the concentration of selenium in culture medium can have a
significant influence on WEHI 164 cells viability and decrease
cadmium cytotoxicity.

Poster

The protective effect of selenium against cadmium
cytotoxicity in WEHI 164 cells
Malgorzata Stanczyk, Jolanta Gromadzinska and Wojciech Wasowicz 
Nofer Institute of Occupational Medicine, Dept. of Toxicology and Carcinogenesis, Lodz, Poland

Introduction: Germline mutation in the tumor suppressor and
DNA mismatch repair genes represent primary predisposing
genetic defects for early onset familial/hereditary colon cancer.
Similar mutations in mice produce intestinal adenomas. Reliable
cell culture models with quantifiable carcinogenic risk offer a
mechanism-based approach for rapid screening of efficacious
preventive agents. Methods: The cell cultures maintained in
serum containing DME/F12 medium were monitored for growth
kinetics, cell cycle progression and anchorage-independent
colony formation (AICF) that represent quantitative endpoint
biomarkers. Results: Subculturable colon epithelial cell lines
developed from APC [+/-] and APC [+/-]/Mlh1 [+/-] mice exhib-

ited aberrant hyperproliferation and high incidence of AICF.
Treatment with low dose combinations of mechanistically dis-
tinct Coxibs, polyamine synthesis inhibitor and Thymidylate
synthase inhibitor produced cytostatic growth arrest, altered cell
cycle progression and inhibited AICF representing in vitro sur-
rogate endpoints for carcinogenesis in vivo. Conclusion: These
data validate a novel cell culture approach for rapid screening
and for rational prioritising of efficacious combinations of
chemopreventive agents for subsequent preclinical and clinical
trials on colon cancer prevention. 

Support: The Irving Weinstein Foundation 
and NCI MAO#NO1-CN-75029-63

Poster

Preclinical cell culture models for early onset colon
cancer: a novel approach for cancer prevention
Nitin Telang, Guo Li and Meena Katdare 
Weill Medical College of Cornell University, Strang Cancer Prevention Center and Department of Surgery, New York, USA
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In light of growing awareness of the need to improve animal
welfare and to refine, replace and reduce the number of animals
needed for demonstration purposes, a video was produced to
replace the gonadectomy, hormonal treatment and necropsy in
rats, traditionally made by veterinary students during reproduc-
tion physiology classes. The first module of this video, set in a
laboratory environment, demonstrates restraint and intraperi-
toneal injection, inhalation anaesthesia, surgical preparation of
patient, main surgical procedures, postoperative recovery and
hormonal treatment. In the second module physiological
response to hormonal treatment is shown and discussed by way

of animated diagrams. Covered topics include reproductive
anatomy, hormonal function, hypothalamus-pituitary-gonad axis
regulation and surgical technique. The 20 minutes DVD was
filmed and edited by interns at University Multimedia Studio,
which resulted in low cost but high professional quality. Using
such an alternative resource we are now able to save many rats
from pain, suffering and death. Moreover, the always short class
time can be better employed for fruitful exchange of views
between teachers and students about the main theme of the class:
physiology.

Poster

Animal-free teaching of reproductive physiology: 
Video replacement of gonadectomy, hormonal
treatment and necropsy in rats
Lilian Castilhos1, Marie-Odile Chelini1, Silvia Cortopassi2, Tatiana Kugelmeier1, 
Cláudio Oliveira1 and Nivea Souza3

1Sao Paulo University, Animal Reproduction, Sao Paulo, Brazil; 2Sao Paulo University, Animal Surgery, Sao Paulo, Brazil; 
3Sao Paulo University, Animal Pathology, Sao Paulo, Brazil

Session 1.2 
Replacement alternatives in education: 
Animal-free teaching
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Experiments with animals continue to be a part of curricula at
many medical schools. We believe that all undergraduate medi-
cal students should be both theoretically and practically
informed about the existence of alternatives to the use of animals
in research and in education. Therefore we have prepared a
course based on the 3Rs concept. This course takes place in the
first and the second study year. During the course students
learned and practically mastered, among others, the following
topics: 
- The 3Rs concept – scientific background, ethical and

legislative considerations.
- Mammalian cells cultivated in vitro as an alternative to

experiments on animals. 
- Non invasive students self-experimentation. 
- Invasive (volunteered) self-experimentation.
- Screen-based alternatives (interactive computer programmes).

We prepared a written anonymous questionnaire to evaluate
student’s opinions about the course and their attitudes towards
the alternatives. Results of the survey showed that our students
were generally satisfied with the course and it seems that both
experiments with cells in vitro and human experimentation could
be a suitable alternatives in medical education. 

Due to the fact that we organised the similar survey in 1995
and 2000 years, it was possible to analyse changes in the stu-
dents’ attitudes during the last 10 years. One general tendency is
obvious, students are currently less strict in their opposition
against animal experimentation, and substantial part of our
respondents even required animal experimentation. Reason
behind these changes will be discussed.

This work was supported by Czech Republic Ministry of Education Research
Project MSM 0021620820.

Lecture

Alternatives to animal experimentation in 
undergraduate curricula at medical schools – analysis 
of current trends in the Czech Republic
Miroslav Cervinka1, Emil Rudolf 1 and Zuzana Cervinkova2

1Charles University Faculty of Medicine, Department of Medical Biology and Genetics, Hradec Kralove, Czech Republic; 
2Charles University Faculty of Medicine, Department of Physiology, Hradec Kralove, Czech Republic

In 1985, all 126 medical schools in the US offered a live ani-
mal laboratory as a requirement for teaching physiology, phar-
macology, and/or surgery. Currently, 80% of medical schools
have eliminated these labs from their curricula. The remaining
20%, although not requiring participation, still offer live animal
labs to civilian medical students.  

Until recently, the University of Virginia School of Medicine
(UVa) in Charlottesville continued to teach emergency tech-
niques to medical students using a canine laboratory. Surgical
procedures were performed on approximately 100 beagles
(euthanised at the end of the lab). Medical students, physicians,
veterinary technicians, and members of the community initiated
a group effort, working with faculty and administration, to elim-
inate the use of live animals and implement superior training
methods. In November 2004, a new life-saving techniques

course was implemented using a human patient simulator and
other stand-alone stations, allowing students to practice tech-
niques such as chest tube insertion, cricothyroidotomy, and
venous cut-down for intravenous fluids. 

Elimination of the canine lab marked a turning point for med-
ical education at UVa, and follows a general trend since 1994 of
a declining use of animals in medical education as determined in
the 2001 survey by Drs. Hansen and Boss. Advantages of using
human-based training methods include anatomical accuracy,
repeating procedures for proficiency, and long-term cost bene-
fits. Simulated human tissues and body fluids provide a realistic
experience. Successful strategies for continuing this trend of
replacing animal laboratories for training medical students,
based on this case study, will be discussed in detail.

Lecture

University of Virginia Medical School replaces canine 
lab with human patient simulator: A case study
Rooshin Dalal1, Megha Even2, Chad Sandusky2 and Neal Barnard2

1University of Virginia School of Medicine, Charlottesville, USA; 2Physicians Committee for Responsible Medicine, 
Research, Washington DC, USA
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The mainstay alternatives to using animals in higher education
are multimedia computer-assisted learning (CAL) programs
simulating pharmacology practical classes. They are intrinsi-
cally tied to the authoring application used to create them, are
not editable and, with ever changing operating systems, rapidly
become obsolete – the only options then being to recreate at fur-
ther expense or to abandon. 

The RECAL project, funded by the Lord Dowding Fund, is
developing methods and tools to break this cycle of redundancy
and reinvention. The approach is to disaggregate existing CAL
programs to separate the learning objects (media elements,
sequencing and runtime instructions) from the runtime 
environment. This allows the learning objects to be changed
independently of each other and thereby facilitates reuse 
and sharing.  

Development has so far focused on a Macromedia Flash run-
time tool that can read a standards-based XML parameter file,
call down the appropriate resources from the repository, in
which the resources are catalogued and stored, and provide the
interface for the user. Over time, new run-time shells can be built
for new platforms or applications.

Rendering the pedagogical design is achieved using IMS
Simple Sequencing, which can describe a single learner’s 
navigation path(s) through a group of learning activities. 
A RECAL editor will allow teachers to create or adapt both the
content and sequencing.

The RECAL project, by adopting principles of standards,
objects and reusability, has both improved the long-term viabil-
ity of CAL alternatives and facilitated their adaptation by teach-
ers to meet local needs and processes. 

Lecture

RECAL: Creating computer-based alternatives using 
a sustainable learning objects approach
David Dewhurst, Stewart Cromar and Rachel Ellaway 
University of Edinburgh, Edinburgh, UK

This paper presents the activities of “Network of Japanese
Students for the Ethical Treatment of Animals in Education”,
which include Alternatives Tour in Japan in 2003, the result of
questionnaires about animal use in Japanese veterinary education,
on-going activities, the trend of ethical education in national 
veterinary universities, and our perspective and mission for the
future. In Japanese veterinary education, quite a few animal
experiments and related practices, which are not in line with the
concept of 3Rs, are still conducted, but in recent years some
changes have been observed. 

Some teachers have developed alternatives to the use of 
animals in education and some practices that harm and kill 
animals have been replaced with alternatives.

Besides that, there’re increasing number of students who 
cannot accept or sometimes express objections to traditional
harmful use of animals from their ethical standpoints.

Such students began to organise groups for animal welfare
within and beyond universities. The aforementioned network
was established by two veterinarians in 2002. Now our network
has developed nation wide. In the Alternatives Tour, voluntary
members of our network held presentations of alternatives at all
sixteen Japanese veterinary universities. During this tour, we
distributed a questionnaire intended for students and teachers
about animal use in veterinary education. We’re working for
specific issues, as well as enlightening teachers and students on
the concept of alternatives. 

Our present goal is to establish the client donation program in
Japanese universities.

Poster

The current Japanese students’ activities for 
alternatives in veterinary education
Eriko Gotoh
Nihon University, Department of Veterinary Medicine, College of Bioresource Science, Yokohama, Japan
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Surgeons have to be well trained to achieve sufficient skills
before operating on humans which is often done in animal labo-
ratories. In order to reduce or even replace the use of animals we
developed a new technique for production of anatomical models
which can be used for skilled training of surgical techniques.
The models are made by casting anatomical specimens from
human cadavers (e.g. heart, lung) in a flexible silicon resin mold
which is then duplicated using differentially hardened
polyurethane. The phantoms are characterised by nature-like
qualities of tissues and organs and they show all important
anatomical details.

If necessary the models are adjusted to mechanical or elec-
tronic devices in order to simulate the function of the organs.

By this procedure a model for coronary artery surgery on beat-
ing heart was made which allows to avoid training courses on
pigs or sheep. Another phantom consists of a retrositus of the
human body with an aneurysmatic aorta which is successfully
used for training of aorto-iliaco bypass surgery. Finally a phan-
tom for training of microvascular surgery was developed con-
sisting of artificial blood vessels sized between 1 and 5 mm
which in future may replace the use of rodents for training.

Due to its nature-like characteristics the models can be used
not only for skilled training of surgeons but also for testing
newly developed surgical instruments and devices which is usu-
ally done in animal laboratories.

Poster

Development of anatomical models for surgical 
training – replacement of animal organs and tissues
Peter Groscurth and Axel Lang
University of Zurich, Institute of Anatomy, Zurich, Switzerland

Euthanasia of animals for use in veterinary education in North
America has declined as new resources and methods have been
developed at veterinary schools and mainstreamed into the cur-
ricula.This process has included substantial curricular changes
in four areas, coinciding with students no longer performing 
terminal surgeries. First, the creation and preparation of 
models and plastinated organs, prosections of tissues and
organs, and software programs for teaching anatomy have sup-
planted the former practice of dissection conducted by students.
Some teaching materials are available for purchase (website:
http://calf.vetmed.ucdavis.edu/). Second, ongoing experiences
are now provided to afford clinical exposure throughout the four
years of veterinary medical education. In this arrangement, 
students’ clinical skills with clients assume a higher priority in

their training. Third, students practice with mechanical devices,
surgical tools, and physiological instrumentation as preparation
for the manipulative aspects of animal handling and surgery.
Fourth, students practice as surgeon and anaesthetist in spaying
and castrating dogs, benefiting from close surgical supervision
from faculty. The animal’s post-operative recovery is monitored
by students. These changes have replaced students’ previous
optional choices for alternatives. This presentation highlights
innovative curricula developed at North American veterinary
schools by teaching faculty, including a new webpage with
information on veterinary curricular contributions. Veterinary
students have welcomed the mainstreamed curricular experi-
ences in animal handling, anatomy, physiology, and surgery.

Lecture

Mainstreaming alternatives in North American
veterinary school curricula
Lynette Hart and Mary Wood 
University of California, UC Center for Animal Alternatives, School of Veterinary Medicine, Davis, USA
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The InterNICHE “Policy on the Use of Animals and
Alternatives in Education” is a comprehensive document in 10
sections that addresses all aspects of work with animals and
alternatives in life science education. The Policy presents guide-
lines to ensure effective and fully ethical acquisition of knowl-
edge and skills. It includes a definition of alternatives in
education and of harm, and presents individual policies on dis-
section, the sourcing of animal cadavers and tissue, work with
live animals for clinical skills and surgery training, and ethical
field studies. It also addresses the use of animals for the produc-
tion of alternatives themselves. While the ideal “replacement
alternative” is defined as “non-animal” within the 3Rs philoso-
phy of Russell and Burch (1959), the Policy highlights a short-
coming of the 3Rs approach for education. Not only is there a

requirement for some students to work with animals, animal tis-
sue and clinical procedures in their education, there is
widespread evidence of the ability to fully meet all teaching
objectives in ways that are neutral or beneficial to individual ani-
mals and that do not involve animal experimentation or killing.
As well as non-animal learning tools like multimedia computer
simulation, digital video, training models and mannekins,
replacement alternatives also include the use of ethically-
sourced animal cadavers for dissection and skills training, and
apprenticeship into clinical practice with animal patients. A def-
inition of “ethically-sourced”, and of ethical educational oppor-
tunities within clinical work, are included in the Policy which
demonstrates the possibilities for full replacement of harmful
animal use in education.

Lecture

The InterNICHE policy on the use of animals 
and alternatives in education
Nick Jukes1 and Siri Martinsen2

1InterNICHE, Leicester, UK; 2InterNICHE, Oslo, Norway

Introduction: Large number of animals have been replaced by
the use of simulation softwares in life science education with
certain limitations that the dissection, tissue mounting and 
animal experimentation skills cannot be gained with the use of
simulation softwares. To overcome such limitations in a part 
and further reduction of animal use, a package of simulation
softwares has been developed for undergraduate pharmacology
practical classes. 

Objectives: The simulation softwares have been developed
with two main objectives. First is, to provide alternative of 
animal use for pharmacology practical classes. Second is, to 
provide simulation softwares that not only reduce animal use 
but also enhance the teaching quality and attract the experts of
education for their use in teaching. 

Methods: The softwares have been developed by a pharmacy
teacher with the help of computer-programmers.

Results: Majority of pharmacology experiments has been cov-
ered in the simulation with provision of student evaluation mode
with password protection. The package covers experiments of
perfused and isolated frog’s heart preparation, frog’s rectus
abdominus muscle preparation, rat and guinea pig ileum prepa-
ration as per pharmacy syllabus. 

Discussion: The software will be useful for computer aided
learning and practice examination and to replace number of 
animals. Various standard steps of animal experiments have been
incorporated to thoroughly ground the users (students) with the
procedure of the animal experiment. These features will be 
helpful not only for teaching but also for training the students for
real tissue experiments and hopefully attract the teachers for
their use in teaching. 

Poster

A package of simulation softwares as an 
alternative of animal use with enhancing teaching
quality for pharmacology practical classes
Jigneshkumar Patel
S. K. Patel College of Pharmaceutical Education and Research, Pharmacology, Mehsana, India
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The InterNICHE Alternatives Loan System is an evolving
library of alternatives for application in life science education
and training. Based in Slovenia, the alternatives are available for
free loan world wide. The Alternatives Loan System was 
established during 2001-2002 as a resource primarily for 
borrowers to familiarise themselves with the diversity and 
quality of existing alternatives, and to trial individual products.
Over 100 CD-ROMs, videos, simulators and training mannekins
are included for their pedagogical value and potential to replace
common dissections and animal experiments within all life 
science disciplines. Borrowers include teachers, students, 
animal ethics committees, government ministries, organisations
and campaigners in over 30 countries. The Alternatives Loan

System has serviced over 100 loans, comprising over 1000
usages of individual alternatives. The loans have successfully
given access to alternatives where none existed before, provided
a resource for demonstrations at conferences, outreach tours and
training, and supported the work of campaigners. As a tool 
for facilitating implementation, the value of the Loan System is
indicated by a number of positive results: significant teacher use
and the high number and wide geographical range of loans, 
subsequent purchase and implementation of products, direct
replacement of harmful animal use, and providing an interna-
tional resource for campaigners. Small-scale “micro-Loan
Systems” have now been established in Brazil, Russia, India and
Japan.

Poster

The InterNICHE alternative loan system: facilitating
implementation through access to alternatives
Monika Percic1 and Nick Jukes2

1InterNICHE Alternatives Loan System, Ljutomer, Slovenia; 2InterNICHE, Leicester, UK

To expand upon the achievable outcomes of established
approaches, we developed a clinical skills curriculum grounded
in universal skills, self-direction and self-evaluation that
emphasised beneficial, and eliminated harmful, animal involve-
ment. The novel aspect of this design was the focus on univer-
sal skills as foundational to professional physical performance
as basic sciences are viewed as foundational to clinical cogni-
tion. The goal was preparing pre-clinical veterinary students in
the psychomotor, behavioural, perceptive and cognitive skills
necessary for safely and successfully performing procedures in
the apprenticeship format of the clinical years. Course content
and delivery progressed from basic skills training on
simple/abstract learning tools to integrated skills training on
procedural simulation learning tools to performance in closely
supervised apprentice training with patient learning tools. The
course was temporally progressive in complexity, challenge,

and responsibility while allowing unlimited learning tool repe-
tition. Training in problem solving, knowledge integration and
life-long learning skills were threaded throughout. Evaluation
was by faculty observation, pre- and post-training testing, and
student logbook review. While the course structure provides a
promising framework for limiting animal use and harm in 
veterinary clinical skills education, progress in professional
performance was affected by student acceptance of the 
pedagogy. In fact, improvement in metacognition, self-reliance,
and physical performance closely paralleled individual student
acceptance of the curricular approach, and was limited in highly
teacher-dependent learners. Factors that promoted acceptance
were learning tool design, student introspection, and instructor
feedback. To overcome these problems curricular redesign 
will address student compliance and validation studies will be
conducted.

Lecture

Observations on a novel universal skills-based
approach to veterinary clinical skills education
Lara Rasmussen, J. B. Kitchen and B. M. Aldrige  
Western University of Health Sciences, College of Veterinary Medicine, Pomona, USA
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Introduction: Dogs are used for undergraduate medical, den-
tal, pharmacy and veterinary practical classes to demonstrate the
effects of drugs on the blood pressure (BP) and heart rate (HR).
This experiment can be replaced by simulating it on a computer
using Computer Assisted Learning (CAL) software. Since CAL
rather than the live experiment is sufficient to meet the objec-
tives of a practical class, a CAL software to simulate the effects
of drugs on dog BP and HR was developed. 

Methods: The software (developed in VisualBasic for
Windows) displays a simulated chart recorder on which the ani-
mated tracings of BP and HR are recorded continuously. The
user can choose any drug (and the dose) from the list provided,
administer it to the virtual dog and measure its effects on BP and

HR. When the software is run under the “tutorial mode”, it
allows the user to interactively test all the drugs in the list and
observe their effects. In the “examination mode”, an unknown
drug is given and the student is asked to find out its nature by
comparing its effects with those of known drugs.

Discussion: The software can serve as a replacement for the
dog experiment. Its design, user-friendliness and realistic simu-
lation of drug effects will make it an acceptable alternative for
the live experiment. Since the software is available free of cost,
it will be useful for students and teachers who cannot afford sim-
ilar, commercially available packages. The software will be
demonstrated to the delegates.

Poster

Virtual dog for demonstrating the 
cardiovascular effects of drugs
Ramasamy Raveendran
JIPMER, Pondicherry, India

Animal science and zoology teachers have to be prepared to
expose students to the virtual laboratory, an innovative digital
technology that transforms conventional animal dissections into
multimedia learning. The students can perform dissections on
screen as full virtual reality simulations with a very high degree
of interactivity. In the present digital age, keyboard, mouse and
interactive multimedia software packages on CD-ROM can no
doubt not only supplement black board learning but also play a
significant role in the conservation of animals in animal sci-
ences. Further, computer-aided CD-ROM alternatives may aid
the creativity of teachers and give them new perspectives. The
practical advantages include financial savings, the wise use of
resources and reduced environmental impact. The programmes
allow quick access and can easily be used during a lecture or in

a practical course. Creative utilisation of this technology can
provide a highly effective learning/teaching aid. The process of
developing something new or reforming something old, using
creative methods to improve the curriculum design is an impor-
tant process. The zoology practical curriculum has been changed
by the Bharathidasan University, Tiruchirapalli, Tamilnadu,
South India at graduate (Bachelor of Science) and post-graduate
(Master of Science) level. At post-graduate level, dissections
involving the killing of frogs, calotes, rat and sharks have been
substituted with the available CD-ROMS. In India, the attitude
of teachers towards animals dissections is changed/changing.
The responsibility lies with the planners of the curriculum and
the teachers. Education is a challenge.

Poster

Role of computer-based technology as an animal
alternative – digital transformation in animal science
and zoology curricular 
M. C. Sathyanarayana
Department of Zoology and Division of Wildlife Biology, A. V. C. College, Tamilnadu, India

Abstracts014-22  24.07.2005  12:27 Uhr  Seite 20



THEME 1, SESSION 1.2

ALTEX 22, Special Issue 2005 21

Practical teaching for students in the life sciences is com-
monly focused on traditional, recipe-driven experiments,
mostly in animals, and completed in a 3 hour session. They are
intended to complement factual material presented in lectures
but given that the protocols are designed for all students to
obtain the same result, their ability to motivate students is poor
and recycling of practical results from previous years is com-
mon practice. The Department of Physiology in Adelaide has
abandoned this traditional approach in its second year courses
in Medicine and Science and replaced it with student-driven
research projects where the central theme is to provide practical
experience in the scientific method of problem-solving. Five to
seven students, working as self-sufficient research teams, con-
ceive, design and execute individual research projects, lasting

an entire 12 week semester, using themselves and colleagues as
the experimental subjects. They are supported by an academic
staff member acting as project supervisor and they work in a
small laboratory module equipped with the basic research
infrastructure appropriate for data collection and analysis of the
physiological system under investigation. Student performance
is assessed progressively with each assessment designed to
reinforce the research experience. Although developed in the
context of physiology, the focus is more on “process” than
“content”, and as such the concept can be applied in any disci-
pline at any stage of education. This new teaching methodology
not only provides the students with an important life-long learn-
ing experience but is also an unambiguous opportunity to
remove animals from teaching. 

Lecture

Learning research skills in the life sciences 
without using animals
Garry Scroop
Royal Adelaide Hospital, Thoracic Medicine, Adelaide, Australia

Introduction: Most often, life science education comprises of
mandatory didactic experiments that involve live animals. A stu-
dents desire not to participate in vivisection and choice “not to
kill” i.e. “conscientious objection” is both a human rights issue
and an animal rights issue. 

Methods: Empowerment, through education and training in
the use of alternatives, creation of alternatives libraries and pro-
mulgation of laws for “conscientious objection” or a ban in the
use of animals in education were used to propagate 100%
replacement of animals in teaching.

Results: Since 2000, a series of training/talks in the use of
alternatives in veterinary, pharmacology, medicine and biology
education have been conducted in Italy, India and Romania,

where over 1000 of teachers/students have participated to learn
the use of alternatives like CD’s, models, mannekins etc. This
has resulted in a drastic reduction in the use of animals in sev-
eral universities, 100 percent replacement in yet others and the
creation of virtual labs. 

Discussion: The realisation that the use of live animals in edu-
cation is inferior or harmful from a pedagogic, psychological
and ecological point of view and knowledge of the negative
impact of vivisection on the psyche of a student has resulted in
this change. The paper discusses the success stories in replacing
the use of animals in education, in Italy, India and Romania and
the efforts of teachers, students and animal welfare personnel
that made this possible. 

Poster

Empowerment and training in the use replacement
alternatives in education – the success stories in Italy,
India and Romania
Massimo Tettamanti1, S. Ramkrishna*2, Alina Bodnariu1, N. Sathyanarayana2, 
Shiranee Pereira3 and Prema Veeraraghavan1

1International Center for Alternatives in Research and Education (I-CARE), Chennai, India; 2MVC College, 
Wildlife Biology, Myladuthurai, India; 3CIBA, Chennai, India
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Introduction: Portuguese Secondary Schools, as the majority
of educational institutions around the world, use animals in lab
works. Although no accurate numbers can be found, visits to
several schools, and informal conversations with teachers point
out that a significant number of mice, rabbits, pigeons, and
organs of different farm animals are used. In this way, teachers
try to comply with programs which completely ignore the exis-
tence of alternative methods to the use of animals in education.
The programs are intended to adolescent students (ages 16 to 18)
who will at higher educational levels, accept the use of animals
for experimental purposes without any constraint.

Methods: Secondary School curricula study enabled us to
organise the first official Humane Education Course in Portugal.

The 25 hours Course has been accepted by the Ministry of
Education, and covers areas important for the implementation of
a humane school system, such as animal sentience, animal rights
and welfare, anthrozoology, and alternative methods to the use
of animals in education. Different loan systems for alternatives
were used. 

Results and Discussion: The twenty teachers had a fruitful
“hands on” experience, and became the ambassadors of a long
due change in mentalities, and attitudes. Their relationship with
computers, and multimedia changed. These are now currently
used as tools for a humane teaching. These teachers are demon-
strating the powerful and encouraging network effect.

Poster

Humane education in Portugal: Innovation in 
teacher’s training
Maria Webb
Faculty of Science and Technology, Environmental Sciences, Lisbon, Portugal
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The use of animals in veterinary education is becoming a
subject of a moral debate and is often opposed on educational
and practical grounds.

However, the experienced discomfort of the animals in rela-
tion to the purpose of their use should play a major role in this
debate. For example, the grade of discomfort will be different
for animals used for practising handling skills or for surgical
training.

Many alternatives have been developed and are already in use
in veterinary education. However, would it be feasible and

desirable to replace all experimental animal use in veterinary
education?

The debate on the use of animals in veterinary education
should include the question who benefits:
1. the animal patients. 
2. the animal owners. 
3. the veterinary students. 

When the latter appears to be the case, students should at
least have a mandatory training in ethical aspects of the use of
experimental animals and in the application of the 3Rs.

Lecture

Alternatives to the use of laboratory animals 
in veterinary education
Vera Baumans
Dept. Laboratory Animal Science, Utrecht University, Utrecht, The Netherlands

Workshop 1.3
Educating the scientist in animal alternatives
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The veterinary profession has its origins in agriculture, assist-
ing farmers to maximise the production and profitability of their
animals. In developed countries increasing social affluence has
allowed expenditure on companion animals to the point where
the majority of contemporary veterinarians work almost entirely
with these species. Social attitudes towards animal welfare 
have similarly developed and are reflected in the evolving atti-
tudes of veterinarians, assisted by the marked feminisation in the
last decade of a previously male-dominated profession.
Nevertheless, our surveys of the world’s leading national veteri-
nary associations reveal that official veterinary positions lag
behind those of the general public on a range of important ani-
mal welfare issues, including the close confinement of veal
calves in small crates, of laying hens in “battery cages”, and of
pregnant sows in gestation crates. Formal veterinary education is
the factor most responsible for these shortcomings. Although

humane alternatives are being introduced, harmful animal use in
surgical and pre-clinical training remains commonplace in vet-
erinary courses world wide, and studies have demonstrated that
veterinary students are likely to view animals as being less sen-
tient towards the end of their veterinary education, suggesting a
process of desensitisation. Animal welfare, bioethics, critical
reasoning and related topics comprise a very small part of most
veterinary curricula. The “Concepts in Animal Welfare
Syllabus” launched in 2003 by the World Society for the
Protection of Animals and the School of Clinical Veterinary
Science at the University of Bristol was created to address these
shortcomings. It provides training in critical reasoning skills and
education about a range of animal welfare issues, including farm
and companion animal welfare, wildlife, animals used in exper-
iments, and alternatives, which replace, reduce and refine animal
use in research and education.

Lecture

Overcoming conservatism: 
Educating veterinarians about animal welfare
Jasmjin M. de Boo1 and Andrew Knight2

1World Society for the Protection of Animals (WSPA), London, UK; 2Research Consultant, Animal Consultants International,
Kings Lynn, UK

The Invitrotrain project covers the development, validation
and – most importantly – the demonstration of in vitro methods
for testing of chemicals and prediction of toxicity. In the frame-
work of five training courses established for scientists in the field
of toxicology, pharmacology, and chemistry, multiple alternative
(non-animal) methods will be educated at the bench and general
aspects of the replacement of animal testing by in vitro proce-
dures for the identification of hazardous properties of chemicals
will be addressed by lectures. Special focus is placed on the per-
formance of scientifically validated in vitro methods which are
accepted in regulatory toxicology and the statistical evaluation
of the test results. The aims of the training courses are to provide
the attendees with sufficient experience, so that they may apply

the techniques to their own needs and to disseminate the use of
in vitro alternative methods.

The training courses will address multiple alternative 
methods:
- skin corrosivity and phototoxicity
- penetration models
- acute eye toxicity
- reproductive toxicology
- ecotoxicology 

The courses will take place biannually (February and July) at
the Freie Universität Berlin, Institute of Pharmacy.

The project is sponsored by the European Commission (EFRE 20002006 2/15

Poster

Invitrotrain: Training courses on alternative test 
methods for the hazard identification of chemicals
Maria Engelke, Katharina Manzer, Burkhard Kleuser and Monika Schäfer-Korting 
Freie Universität Berlin, Institute of Pharmacy, Berlin, Germany
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Previously the significant reductions that can be obtained by
thinking carefully about what a researcher is trying to achieve,
and then devising experimental designs to achieve that objective
efficiently, have been demonstrated.  

This talk will outline some educational strategies that have
been used to try and disseminate this message and convince 
scientists that specifying clear objectives can reduce animal use.
It will also discuss how to assess their success.  

Educational material has been developed that enables a group
of scientists of varying backgrounds to analyse the essential
aspects of a research problem. This has been used mainly in
group work to improve objective setting through debate, and to
enhance the participants’ ability to plan a programme of work.

This leads on to consideration of different types of experimental
design with a facilitator knowledgeable in this field, and discus-
sion of the most efficient in each circumstance.  

Another approach suitable for larger groupings is to give
opportunity for the groups to study flawed designs and to 
provide comments that a publication referee might make on 
the designs, then in a plenary session give guidance on how the
designs could be improved to give better use of animals. 

Some skills in reduction by good design may be imparted by
these sessions but the main aim (apparently achieved) is to 
foster a willingness to explore the possibilities for more efficient
animal use.

Poster

Educating for reduction: Approaches for achieving
attitudinal change
Derek Fry
UK Home Office, Shrewsbury, Shropshire, UK

In discussion of reduction through good research strategy
ECVAM Workshop 29 (ATLA 26, 283, 1998) looked at an
approach which began with specifying the experimental ques-
tions, then making testable hypotheses from these, and distin-
guished confirmatory experiments which tested hypotheses from
exploratory ones which could produce data on which a hypoth-
esis might be constructed. This approach could offer a way of
evaluating published work for efficiency in animal use and for
referees and editors to comment on scope there may have been
for reduction in the experiments presented for publication.
However the usual layout of a biomedical paper does not lend

itself to assessment along these lines. In a random selection of
papers from quality journals, the experimental question was
unclear in over half the experiments reported making it difficult
for the reader to criticise the efficiency of the design used, and
there were many flaws in analysis or presentation that had
escaped editor and referee scrutiny.    

This talk will consider how to persuade editors and referees
that reduction is worth pursuing and that they could help pro-
mote reduced animal use by insisting on presentation in a way
that allowed a proper evaluation of the efficiency of the experi-
mental approach used. 

Poster

Education for reduction: Editors and referees
Derek Fry
UK Home Office, Shrewsbury, Shropshire, UK
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Alternatives have the potential to arouse interest and involve-
ment when they are presented within the audience’s context of
research interests. Targeted presentations designed and pre-
sented for specific courses, workshops, or symposia comple-
ment other information and profile the practical value of
bibliographic searching techniques for accessing information on
alternatives. Courses at UC Davis where we routinely offer pre-
sentations include: for veterinary students, Mouse Behaviour
and Biology (website: http://www.vetmed.ucdavis.edu/
Animal_Alternatives/phr408-Mice.html); for graduate students,
The Mouse as an Experimental Model for Human and Animal
Diseases; for undergraduates, Introductory Companion Animal
Biology; and, for junior medical and veterinary faculty,
Mentored Clinical Research Training Program. We offer work-
shops each year for veterinary laboratory animal residents from
the California National Primate Research Center and the Center

for Laboratory Animal Science. Workshops also are delivered on
a tutorial, hands-on basis for visiting veterinarians and librari-
ans, including USDA Animal and Plant Health Inspection
Service Preceptor Veterinary Fellows each year. These small
groups are instructed on-site. For symposia on emerging tech-
niques, we developed presentations on new methods of imaging
(website: http://www.vetmed.ucdavis.edu/Animal_Alternatives/
imaging.html) and cell culture and explants (website:
http://www.vetmed.ucdavis.edu/Animal_Alternatives/cell.htm).
Each presentation is targeted to the particular users and their
current topics of attention. Special web pages are prepared and
configured that users can access. This method of instruction
offers support to users in efficient searching within their context
of the course material or work setting, such that the alternatives
curricula supplement their needs.

Lecture

Mainstreaming user-friendly curricula on alternatives 
for research scientists
Lynette Hart, Mary Wood and Hsin-Yi Weng
University of California, UC Center for Animal Alternatives, School of Veterinary Medicine, Davis, USA

Focus on Alternatives brings together representatives from
British non-profit organisations which fund the development, or
promote the acceptance, of methods that replace the use of lab-
oratory animals in research, education and testing. Organisations
currently represented on FoA include Dr Hadwen Trust,
FRAME (Fund for the Replacement of Animals in Medical
Experiments), The Humane Research Trust, Lord Dowding
Fund, RSPCA, St Andrew Animal Fund and UK Human Tissue
Bank (UKHTB).

The strategy taken by FoA is to work by lobbying, facilitating
access to information, educating animal users, and by organising
workshops and meetings on specific topics of concern.

Current initiatives include:
1. Human Volunteers for Research Testing 
2. Serum-Free Media for Cell Culture
3. Donation of Human Tissue for Research
4. A Workshop on Septic Shock Research

The aim of these initiatives and their current status will be
reported.

Poster

Focus on alternatives: Recent initiatives in the UK,
working together to replace animal experiments
Michelle Hudson1, Jan Creamer2, Jane McAllister3, Gill Langley4, Carol Newman4, 
Barry Phillips5, Lynda Korimboccus6 and Shaun Kingston7

1Fund for the Replacement of Animals in Medical Experiments, Nottingham, UK; 2The Lord Dowding Fund, London, UK; 
3The Humane Research Trust, Stockport, UK; 4Dr Hadwen Trust, Hitchin, UK; 5RSPCA, Research Animals, Horsham, UK; 
6St Andrew Animal Fund, Edinburgh, UK; 7UK Human Tissue Bank, Leicester, UK
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Introduction: Pathogenesis of immunological infertility in
bovines can most appropriately be studied in a bovine female.
High procurement and management costs are limiting factors.
Thus, suitability of rat to act as a “biological incubator” repre-
senting a “simulated repeat breeder cow” harbouring high titres
of antisperm antibodies was considered. 

Methods: Bovine sperm xeno-immunised rats (n=6) were
challenged by intrauterine infusion of bovine sperm. Sperm
motility, viability, acrosomal integrity in the uterine flushings
and tissue reaction were studied in these rats against non-immu-
nised controls (n=6) at 15 and 30 min of incubation. 

Results and Discussion: In the xeno-immunised rats, sperm
motility, viable sperm percentage and sperms with intact acro-
somes reduced dramatically. Vigorous phagocytic activity and
spermophagy was also evident compared to non-immunised

controls. Macroscopically, xeno-immunised uterine horns
showed congestion, turgidity and increased oedema compared to
no appreciable changes in the non-immunised rats.
Histopathologically, Arthus reaction was observed in the immu-
nised rats evidenced by congestion and degenerative changes in
blood vessels with thickening of vascular wall and fibrinoid
necrosis whereas, non-immunised rats, showed only occasional
erythrocyte clumping and vascular oedema. Thus, a model of the
pathogenesis of immunological infertility with respect to events
like immobilisation of the sperm, inhibition of sperm migration
through the female genital tract, and possibly, inactivation of
acrosomal enzymes presumed essential for fertilisation, and
inhibition of sperm attachment to and penetration of ova, could
be explained.

Poster

Rat uterus in vivo as an alternative to adult 
bovine female for the study of pathogenesis of
immunological infertility
Salil Kumar Jain1, Jayshree Pachori1 and Asha Khanna2

1College of Veterinary Science & A. H., Department of Animal Reproduction, Obstetrics and Gynaecology, Jabalpur, India; 
2Government (Autonomous) Science College, Department of Zoology, Jabalpur, India

This presentation describes the steps taken by a Norwegian
veterinary student to complete her veterinary education using
alternatives to laboratory animals. This included the use of com-
puter simulations, student self-experiments in physiology, dis-
sections on superfluous material from the pathology department
and naturally dead animals, and surgical training through bene-
ficial procedures in veterinary clinics.

The presentation will also discuss the various ethical issues
involved and the range of attitudes that students, teachers and
veterinary schools in general must tackle when planning clinical
teaching and training that may involve animals or animal mate-
rial. The merits of providing courses without animal material for

conscientious objectors, or alternatively phasing out animal use
for an entire student class regardless of individual views, will be
discussed.

Possible alternatives to laboratory animal use, and beneficial
or neutral work with animals, will be described, building upon
the authors experiences with databases such as NORINA
(http://oslovet.veths.no) and organisations such as InterNICHE
(http://www.interniche.org).

The Veterinary School in Oslo has a standing committee on
the use of animals in teaching. The work of this committee will
also be described.

Poster

Norwegian veterinary training based on 
animal alternatives
Siri Martinsen1 and Adrian Smith2

1NOAH for Animal Rights, Oslo, Norway; 2Norwegian School of Veterinary Science, Laboratory Animal Unit, Oslo, Norway
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With the rapid increase of transgenic mice, there has come an
increase in their exchange between laboratories. In one sense
this welfare concern is no different from the welfare of any
mouse no matter whether or how it has been modified, e.g. by
genetic engineering, or natural or artificial mutation processes.
This movement of animals has meant that receiving laboratories
are very likely to be inexperienced in looking after a particular
“strain”, its performance and its phenotype. We started to
develop mouse “passports” in 1998 so that receiving laboratories
could be provided with some form of benchmarking in order to
help them make better welfare assessments of the animals.
These passports built on our existing “score sheets” we normally
use for animals undergoing experiments that are based on clini-

cal signs that an animal may show. However, these sheets go fur-
ther than that inasmuch as they provide photographs and videos
(when useful) of the phenotype and also any abnormal post-
mortem changes. They record factors such as a description of the
strain its origin, and benchmarking of its reproductive perfor-
mance. They record any defect, its incidence, prevalence, age of
occurrence, any treatment or alleviation or strategies to avoid or
ameliorate. The details are for scientific staff but more impor-
tantly for the animal care staff who need to know what to expect
in terms of clinical signs, performance, when to expect it, the
number of animals likely to be affected, what to do about it, how
to prevent it, and so on.

Poster

Mouse passports to refinement
David Morton1 and Karen Helliwell2

1Birmingham, UK; 2University of Birmingham, BMSU, Birmingham, UK

In the spirit of the Three Rs we developed a web based self
paced course that will provide the tools to practice the most
humane science. The course demonstrates that humane science
is the best science, and raises the question – “if one is not prac-
ticing humane science, is their research compromised?” This
course, available at http://caat.jhsph.edu, comprising 12 lec-
tures, each about 30 minutes long will change the way the most
fundamental aspects of animal-based research are practiced. The
lectures are supported by discussions of the content with faculty.
Some examples of what course participants learn include: Using
the wrong experimental design wastes resources, time and ani-
mal lives; humane endpoints allow achievement of experimental
endpoints while minimising or eliminating pain, distress and
discomfort to animals; non invasive technologies minimise ani-

mal pain and distress and allow collection of high quality data
from fewer animals; and enrichment addresses the question
when is enrichment not appropriate? The course is designed to
enhance ones research contributions and help identify replace-
ment alternatives when possible, or allow implementation of
reduction and/or refinement alternatives when replacement is
not possible. Thus, the course encourages the practice of the
most humane science. We envision that the course will help
internalise the Three Rs and the ethic of preventing harm as
guiding principles in the conduct of animal-based studies.
Further, it will demonstrate that taking appropriate care of
research animals is both a benefit to the broader public attitudes
towards animal research and to individual scientific aims.

Poster

Enhancing humane science: Improving animal welfare
James R. Owiny and Alan Goldberg 
Johns Hopkins University, Comparative Medicine, Baltimore, USA
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For years many designs of experimental zoology were utilised
to record and to repeat observational data, using many different
forms of small-sized invertebrate organisms. Often the latter
were processed or treated in a destructive manner.

There is evidence to suggest that many different kinds of
experiments have resorted to using invertebrate organisms
which carry the eggs, eggmass or young offspring in their
abdomens. For instance, isopod land crustaceans carry their
young in their marsupium. These life stages require careful
manipulation during the execution of a detailed and rigorous
destructive experiment, particularly when soil pollution is
involved soil pollution. There are similar other examples, in
which insects or molluscs undergoing vitellogenesis or in a
state of mating and copulation are treated with chemicals, hor-
mones or other interferences. Such operations should be ratio-

nalised and unnecessary handicaps on the insects or molluscs
should be avoided as far as practicable. Smaller invertebrates
are exceedingly important models for studies in genetics, cell
biology, developmental biology, neurobiology, ethnology and
other new emerging areas. The former would likely provide
enormous data to such segments of science if experimentators
seriously adhered to the principles of welfare and wellbeing of
such important and key organisms.

Conceptually, each biological species represents an icon of
evolutionary adaptation against an environmental pattern. This
includes insults from nature as well as from human interference.
Now, finally, more prudence should be exercised while planning
zoological experiments for the collection of data for a variety of
disciplines. The state of the art needs pruning and dissection.

Poster

New strategies for experimental zoology
Santi G. Pal 
Dept. of Zoology, University of Calcutta, India

Scientific environment in all three Baltic countries – Estonia,
Latvia and Lithuania – during post-soviet period is comparable
therefore review of situation with use of alternatives in biomed-
ical education is based on data from Lithuania.

Use of animals for various biomedical purposes has decreased
substantially during the last decade in Lithuania – from 21,000
animals in 1996 to 8,000 in 2004 in total and from 7,000 to
1,400 for teaching particularly. There are several reasons for this
decrease: I) Introduction of legislation regulating use and care
on laboratory animals; II) demand from students for the use of
alternatives in teaching; III) increasing number of available

alternative methods and equipment; IV) increasing economy
enabling purchase of alternative teaching materials. However,
there are some factors limiting more rapid increase in the use of
alternatives in education – most of them are relatively expensive,
in many institutions of higher education there is lack of comput-
ers and modern audio/video equipment necessary for implemen-
tation of alternatives, relatively large number of students still
have difficulties with foreign languages and this restricts their
access to materials in these languages. One of the most attractive
and acceptable alternatives to the use of animals is self-experi-
mentation.

Lecture

Animals and alternatives in biomedical 
education in Baltics
Osvaldas Ruksenas
Vilnius University, Biochemistry-Biophysics, Vilnius, Lithuania
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Scientific papers are published in a wide range of journals that
do not necessarily focus primarily on the Three Rs. The purpose
of publishing is not only to report scientific results, but also to
enable others to evaluate both the scientific and ethical validity
of the work conducted. Advances within the Three Rs made dur-
ing the course of research should be easily detectable for those
searching the scientific literature. This imposes clear responsi-
bilities on authors and journals alike, since they are often oper-
ating under pressures of time and space. These pressures must
not, however, prejudice the dissemination of new knowledge

within the Three Rs which other research groups expect to find
when using the scientific literature to plan their own experi-
ments. This presentation describes ways to promote the spread
of advances within the Three Rs, highlights the pitfalls to avoid
when publishing, gives links to guidelines that may be of help
when writing scientific papers, and illustrates using specific
examples how animal experiments have in fact been reported in
recent years. A comparison between papers reporting experi-
ments on traditional mammalian species and those using fish
species will also be presented.

Poster

Reporting animal experiments in the scientific literature
Adrian Smith
Norwegian School of Veterinary Science, Laboratory Animal Unit, Oslo, Norway

Educational experiences with pets and wildlife can facilitate
the development of positive attitudes toward animals, as well as
help children learn about themselves and their place in the
world. Unfortunately, the use of live animals in schools is
unregulated and lacks standardised guidelines; in non-formal
education programs such as 4-H, oversight policies for live ani-
mal projects are highly variable and difficult to enforce.
Furthermore, logistical, ethical, and economic restrictions limit
opportunities for many youth to interact with live animals.
Therefore, educational interventions that utilise alternatives to
live animals present an important resource for educators in
schools and community-based programs. This paper presents
innovative, research-based interventions that utilise alternative
approaches to teaching elementary school-aged children about
animals. One curriculum, Animal Ambassadors, uses no live ani-

mals in its instruction; hands-on materials, including rubber foot
molds, plaster tooth casts, and imitation animal coats are organ-
ised into learning kits that accompany printed materials. Animal
Ambassadors supports state and national science standards and
is applicable for schools and community-based programs. Data
will be presented that demonstrate the positive effect of the
Animal Ambassadors curriculum on children’s knowledge of,
and attitudes toward animals, as well as on science process
skills. Other interventions to be discussed include Animal
Science curricula for common agricultural species (sheep, swine
and rabbits) that have been designed to be effective with or with-
out the accompanying use of live animals. These curricula also
support state and national science standards and were designed
principally for use by 4-H Youth Development Programs. 

Poster

Animal alternative-based curricula for youth: 
Research and applications
Martin Smith
University of California, Veterinary Medicine Extension, Davis, USA
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Research laboratories of pharmaceutical companies have their
original education systems for the researchers involved in ani-
mal experimentation as a global base. Depending on relevant
laws and/or regulations, there are some inconsistencies or varia-
tions in each system among countries. We, Pfizer have several
laboratories in the USA, UK, France, Belgium and Japan, which
would lead to enable continuous exposure to the cutting edge
sciences in the world. On the other hand, this causes some com-
plexities in terms of unifying a scientific/technical education
system for animal experimentations under the different situation
in each country. In the case of Japan, there is the law/regulation
concerning animal welfare and protection, which focused the
care and use of laboratory animals from the scientific and
humanitarian standpoints. Since it is not clearly presented about

the practical implementation in the Japanese regulation, it is dif-
ficult to clearly make an interpretation and to practically indicate
what kind of education system should be set up in each animal
experimentation facility. Therefore, many laboratories in Japan
including our Pfizer Nagoya laboratories have been investigating
the appropriate system based on the self-imposed restraint man-
ner complying with the governmental guidance/notification. The
creation of an “Institutional Animal Care and Use Committee”,
which mainly takes charge of education, would be the first
approach in each facility, and it would come to the surface as 
an ideal model in time. This presentation refers to our present
education system and future plan of Japanese laboratories 
as a global company, reviewing the difference of Japan’s
laws/regulations. 

Lecture

Education system in Japanese research laboratories 
for animal experimentation in a global pharmaceutical
company
Makoto Suzuki
Comparative Medicine and Biology Support, Pfizer Nagoya Laboratories, WWSS, Chita-gun, Aichi, Japan

With the intensifying demand for suitable replacements for
animal experiments in the laboratory, the need for qualified tech-
nical and scientific personnel is steadily growing. Furthermore,
it will become increasingly important to have specialised tech-
nicians to develop better and simpler models than animals for
addressing fundamental scientific questions. In order to address
this need we are developing a course on alternatives to animal
use in life sciences research. EU and USA students engaged in
bachelor-level education in life sciences can participate in this
course.

The up to date program of this 6 month course includes many
aspects of reduction, replacement and refinement. During the
course, students will get acquainted with theoretical and practi-
cal aspects of physiology of the laboratory animal and with var-
ious Three Rs research areas such as: Risk assessment in

toxicology and vaccine testing; humane endpoints; telemetry;
databases, bioinformatics and computer modeling; animal wel-
fare and housing; law issues; validation; genomics and pro-
teomics; surgery and the use of models and simulators; cell
culture models, and alternatives in education. 

One important feature of the course will be the project
Mission Alternative. Throughout the course participants will
work together with institutions or industry to solve an existing
problem or answer a scientific question, regarding alternatives to
animal use. Currently, we are attracting lecturers from abroad to
enhance the international character of the course. To facilitate
participation for international students this course will be devel-
oped in close collaboration with the international office of our
university and foreign contacts. 

Poster

An international course on alternatives to animal use
Marc Teunis1, Henny De Vos Burchart-Lodewijks1, Jan Van Laake1 and Coenraad Hendriksen2

1Utrecht University of Professional Education, Institute of Life Sciences and Chemistry, Utrecht, The Netherlands; 
2The Netherlands Centre for Alternatives to Animal Use, Faculty of Veterinary Medicine, Utrecht, The Netherlands
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Already from the start of their study in one of the biomedical
sciences should students become aware of the fact that animal
experimentation is no more a matter of such and that in several
instances Three Rs models can and should be used. During lab-
oratory classes, whenever possible, animal free teaching models
should be considered and used. Also, when it is regarded essen-
tial to have the students work with experimental animals, they
should be aware of the consequences and the concerns of the
society. 

By Dutch law, every scientist designing animal experiments
should be qualified. The Laboratory Animal Science course,
where replacement, reduction and refinement (Three Rs) are the
main themes, offers this qualification. 

During the scientist’s career there should be continuous pres-
sure to consider the Three Rs when animal experiments are

planned. The most important one is the animal ethics committee
requesting that Three Rs models have been considered before an
animal experiments proposal is approved. This requirement and
subsequent verification of an expert on alternatives ensures that
scientists are (made) aware of possible Three Rs models in their
field of interest. 

Several journals now require a statement that the Three Rs
have been considered and applied before a manuscript dis-
cussing animal experiments is accepted. Furthermore, several
scientific organisations focus on the development, acceptation
and information exchange of Three Rs models.

Education on Three Rs models should not be a one-time event,
but a continuous process that makes scientists also aware of new
developments that can be applied to replace, reduce and refine
animal experimentation.

Lecture

Educating scientists on alternatives: 
A continuous process
Jan van der Valk
Netherlands Centre for Alternatives to Animal Use, Dept. A. S. & S, Fac. Vet. Med., Utrecht University, Utrecht, The Netherlands

Part 6 of the Animal Welfare Act 1999 (New Zealand) pro-
vides that a person may only use an animal for the purposes of
research, testing or teaching if the person is a code holder or is
authorised by a code holder through an animal ethics committee.

Legal provisions such as the Animal Welfare Act are not
intended to be, nor should they be used as, an insurance policy.
The concept of submitting animal use protocols through an ani-
mal ethics committee “just in case” is an abuse of legal process
and involves both the applicant and the animal ethics committee
in misuse of time and expense. 

Part 6 of the Animal Welfare Act 1999 embodies the legal pro-
visions of the 1984 amendment to the Animals Protection Act
1984 and practices that developed until 1998. Where Part 6 of
the Act does not apply to a particular animal use Part 1 will
apply. This paper focuses on determining which part of the Act
applies to specific animal use in research, testing and teaching
and provides a guide to determining when low level (in terms of
suffering) use of animals in research, testing or teaching must or
may not require animal ethics committee approval.

Lecture

The use of animals in research, testing and teaching 
in New Zealand – a legal perspective
Neil Wells
Unitec New Zealand, School of Natural Sciences, Auckland, New Zealand
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The purpose of this study is to survey the veterinary schools
in the United States to determine how those schools are cur-
rently using live animals for teaching their students. Veterinary
schools in the U.S. are registered as research facilities with the
United States Department of Agriculture (USDA) as required by
the federal Animal Welfare Act (AWA). Federal rules promul-
gated under the AWA require the schools to consider alternatives
to painful procedures on animals used in teaching, employing
the principle of the “Three Rs” of Russell and Burch (replace-
ment, reduction and refinement). The surveys for this study were
conducted by USDA veterinarians responsible for inspecting
those schools for compliance with the AWA in their use of ani-

mals. The surveys cover the 5 year period from 2000 to 2004.
Using data from the surveys, this study will attempt to determine
how U.S. veterinary schools have replaced the use of live ani-
mals with alternatives in the various courses in their veterinary
curricula. The study will show the types of veterinary courses in
which live animals are being used for teaching, the teaching pro-
cedures in which these animals are used, the number and species
of animals being used, and what alternatives to the use of live
animals the veterinary schools in the U.S. have employed over
the past 5 years. The study will also attempt to identify current
trends in the use of live animals for teaching veterinary students.

Poster

A survey of U.S. veterinary schools for alternatives 
to the use of live animals in teaching
Robert A. Willems and Diane Biederman 
United States Department of Agriculture, Animal Care, Raleigh, North Carolina, USA
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The CD ROM “Humane endpoints in biomedical research” is
an interactive program for educational and training purposes,
aimed at increasing the awareness and competence regarding
humane endpoints amongst those working with laboratory rats
and mice. This CD ROM is intended to be incorporated into 
laboratory animal science training programmes and can be
applied as an alternative in favour of the refinement of animal
experimentation by any one.  

Both normal and abnormal behaviour and signs of pain and
distress are shown, as well as general clinical signs and clinical
signs that are typical for a number of specific biomedical
research areas (those in which animals may be subjected to
severe suffering). An overview is given of parameters that can be

used when applying humane endpoints. The information on
“Humane endpoints in biomedical research” is accompanied 
by more than one hundred additional images and video clips.
The information on pathology may facilitate the correct assess-
ment of suffering, and taking measurements for follow-up
experiments. Relevant laws, guidelines and reports are included
too. Finally, the acquired knowledge can be assessed via a 
number of interactive tests.

The CD ROM will be available in Dutch and English. At the
5th World Congress on Alternatives and Animal Use in the Life
Sciences, an opportunity will be given to view and explore this
CD ROM.

Lecture

Humane endpoints in biomedical research: 
An interactive CD ROM
Iris Boumans and Coenraad Hendriksen  
Netherlands Centre Alternatives to Animal Use (NCA), Animal, Science and Society, Utrecht, The Netherlands

Workshop 1.4 
Multi-media exhibits of alternatives in education
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A number of studies have demonstrated that interactive, mul-
timedia computer-based learning programs are effective in meet-
ing many of the learning objectives of classes which use animals
in university teaching. Here we describe a number of programs,
developed over several years, which simulate animal prepara-
tions frequently used to teach pharmacology and physiology to
undergraduate students (www.sheffbp.co.uk). They have been
developed by experts in the field, usually to support their own
teaching, and may be used in a variety of ways e.g. to support
conventional practical class teaching, or for self-directed learn-
ing by students. The programs generate simulated tissue
responses e.g. muscle contractions or nerve action potentials,
either from actual experimental results or from predictive mod-
els. Responses are presented on the monitor screen, in a form

comparable to that in the real experiment i.e. storage oscillo-
scope or scrolling chart recorder. Students are expected to simu-
late many of the tasks associated with practical class teaching
such as determining experimental parameters, collecting data in
much the same way as they would in the laboratory, data report-
ing and communication. They work, usually in small groups, at
their own pace and most take readily to this form of teaching. In
many cases the programs use text and high-quality graphics to
describe the preparation, the apparatus, methods and the under-
lying physiology and/or pharmacology. Some contain self-
assessment questions or student-centred tasks to test accuracy of
data collection, data interpretation, knowledge of underlying
principles etc. Examples from a number of programs are used to
illustrate these features. 

Lecture

Interactive, computer-based alternatives to 
using animals in university teaching
David Dewhurst
University of Edinburgh, Learning Technology, Edinburgh, UK

InterNICHE has been working internationally to promote and
implement alternatives in higher education for 17 years, facili-
tating the replacement of harmful animal use and building a
broad network with contacts in over 50 countries. From the
InterNICHE experience, successful international work requires
qualities and practices from organisations that include: A bold
and positive vision, a specific focus and an awareness of the
links between issues; a commitment to pro-actively catalyse sus-
tainable change and create win-win solutions; the design of
organisational structures conducive to participatory democracy,
alliance building and the organic growth of the network; the
practice of solidarity and support for local initiatives rather than

empire building; and the provision of resources and training for
action and capacity building. The presentation will draw on
examples of InterNICHE projects such as the production and
multi-language translations of printed, video, and website
resources; the Alternatives Loan System for trial of software,
mannekins and simulators anywhere in the world; the interna-
tional Humane Education Award for local development and
implementation of alternatives, including freeware; support for
student conscientious objectors; and conferences, outreach vis-
its, and training in alternatives for teachers. The challenges met
within such work will also be explored, and suggestions of how
to overcome them will be given.

Lecture

Internationalising alternatives in higher education
Nick Jukes
InterNICHE, Leicester, UK
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The Norwegian Reference Centre for Laboratory Animal
Science and Alternatives has maintained a website since 1996,
featuring the NORINA database (http://oslovet.veths.no).
NORINA contains information on nearly 4,000 audiovisual aids
and other materials that can be used as alternatives or supple-
ments to animal use in teaching and training. The website also
includes TextBase, a database with information on 1,100 text-
books of relevance to the 3Rs. The website has been totally

rebuilt in 2005. The databases are now linked to the other textual
information on the website, with many new features. The site
includes information on guidelines for animal research, the care
and use of fish, current legislation, course material (including
three compendia), links to databases within the 3Rs and a Virtual
Tour of the Centre. The website has now an additional shorter
Internet address: www.norinadatabase.org.

Lecture

The NORINA and TextBase website: 
New design and possibilities
Karina Smith1, Adrian Smith*1, Baard Johannessen2 and Arne Lie-Johannessen2

1Norwegian School of Veterinary Science, Laboratory Animal Unit, Oslo, Norway; 2Nettforsk, Arendal, Norway

Practical pharmacology, physiology, laboratory animal sci-
ence, anatomy and dissection classes intend to teach students
practical skills, as well as factual knowledge and procedures
regarding data handling, experimental design and communica-
tion. In many curricula animals are used, even though animal-
based classes are resource and time intensive, require technical
support, equipment and notably animals. Use of animals, cer-
tainly for education purposes, is questioned nowadays. There is
a widespread availability of non-animal alternative models, such
as computer-based simulations, static and interactive video,
post-mortem material and in vitro methods. These non-animal
models are often less expensive, certainly in the long run. In the
context of Russell and Burch’s 3R principle, application of alter-
native models contributes to the reduction of animal use.

Moreover, several studies have demonstrated that the effective
knowledge gain is equivalent to that of animal classes.
Additional advantages of many alternatives include their suit-
ability for tutor-independent training, possibilities for self-
assessment and the inherent combination of theoretical and
practical components. The choice for the adequate model to use
depends on individual tutors to clearly define learning objec-
tives. The European Resource Centre on Alternatives in higher
education has an on-line database aimed at helping teachers
making a well-balanced decision. The EURCA database
(http://www.eurca.org) offers extensive information on high-
quality peer-reviewed models. Furthermore, EURCA demon-
strates models from its database and offers advice to teachers at
national and international meetings.

Lecture

The European Resource Centre for Alternatives in 
higher education (EURCA)
Marjolein van Boxel1, David Dewhurst2 and Jan van der Valk1

1Netherlands Centre Alternatives to Animal Use, Animals, Science and Society, Fac. of Veterinary Sciences, Utrecht University,
Utrecht, the Netherlands; 2University of Edinburgh, Faculty Group of Medicine and Veterinary Medicine, Edinburgh, UK
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Guidelines for the housing and husbandry of animals used in
research and teaching provide research establishments,
Institutional Animal Ethics Committees (AECs), practitioners,
government regulators and the public with benchmarks against
which housing and husbandry practices can be compared.
Guidelines that are regularly reviewed to include current knowl-
edge provide evidence for and documentation of good contem-
porary practice. In New South Wales (NSW), the Animal
Research Review Panel (ARRP), a statutory body appointed
under the NSW Animal Research Act, is developing species-spe-
cific guidelines for the housing and care of laboratory animals
and, to date, has published guidelines for dogs (1999), rabbits
(2003) and rats (2005). Utilising resources of the NSW
Department of Primary Industries and recognised external
authorities on particular species, the ARRP commissions an
exhaustive search of published literature relating to the

behaviour, husbandry and care of the species of interest.
Information is collated on enclosure design, care and manage-
ment, social needs, environmental enrichment, nutrition, and
environmental variables such as lighting, temperature, humidity,
ventilation and sound. Recommendations are listed for each
topic. Draft guidelines are circulated for three months to 
all accredited animal research establishments for comment, 
consultation and emendation and advice is sought from mem-
bers of AEC’s, animal house managers, animal technicians and
researchers. Further, expert comment is sought from interna-
tional authorities. After consultation, the document is amended,
and posted on the website – Animal Ethics Info-link – www.
animalethics.org.au. The acceptance of aspects of housing and
care which have been recommended to promote species-specific
needs will be reviewed.

Poster

The development and implementation of guidelines 
for the housing and care of laboratory animals
Lynette Chave1, Peter Johnson 1, Margaret Rose* and Rosemarie Einstein2

1Animal Welfare Unit, NSW Department of Primary Industries, Sydney, Australia; 2Animal Research Review Panel, NSW
Department of Primary Industries, Sydney, Australia

Theme 2
Laboratory Animal Welfare and Refinement

Chairs:
Heinz Brandstetter (Germany)
Coenraad Hendriksen (The Netherlands)

Workshop 2.1
Environmental enrichment and housing standards
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Comprehensive phenotyping means that a statistically valid
sample of animals is subjected to a battery of clinical, anatomi-
cal and neurological tests to characterise the phenotype of the
strain. Some types of comprehensive phenotyping are sensitive
enough to distinguish between different inbred strains of mice.
Comprehensive phenotyping is important to detect the subtle
effects transgenesis can have on the phenotype of genetically
modified (GM) animals. This in turn provides information that
helps to both optimise the assessment of GM animal wellness
and to establish appropriate endpoints for the GM strain.
Neonatal experiences (such as maternal behaviour and the cage
environment) can strongly influence the resultant behaviour of

offspring. This is of particular concern for GM mice that will be
used for phenotyping. Since appropriate environmental enrich-
ment promotes the expression of normal behaviour, reduces
variability between animals, and promotes breeding success, this
refinement could be particularly important to ensure accurate,
statistically valid phenotyping using the least number of ani-
mals. We are interested in exploring the literature on the impact
the neonatal environment has on GM animal behaviour since
environmental enrichment in mouse breeding colonies repre-
sents a significant opportunity for refinement for large numbers
of animals.

Poster

Implications of the neonatal environment 
on comprehensive phenotyping of genetically 
modified mice
Julie Comber and Gilly Griffin
Canadian Council on Animal Care, Guidelines Development, Ottawa, Canada

Developed as a research paradigm to study the effects of expe-
rience, and particularly of learning, upon the brain, enrichment
for laboratory rodents has come to be viewed in some quarters
as a potential method for enhancing animal well-being in the
laboratory. Remarkably little research has attempted to measure
“well-being” in a quantitative manner, although appropriate
measures (e.g. of chronic stress levels) are certainly possible.
The term “enrichment” presupposes the positive nature of such
manipulations, such that I propose the use of the term “housing
supplementation” as a more neutral description of the addition
of inanimate and possibly animate elements to the housing envi-
ronment. Changes that add complexity and perhaps cognitive
and motor challenges to animals’ environments can have dra-
matic effects on brain structure, gene expression and physiology
as well as behaviour, including recovery from illness and injury.

Here I summarise research regarding the effects of supple-
mented housing upon brain, peripheral physiology, and
behavioural measures. In general, addition of supplemental 
elements beyond food, water and bedding to the housing envi-
ronment is associated with changes in synapse structure and
number, closely coupled macroglial changes, such as increased
axonal myelination and astrocytic ensheathment of synapses,
and capillary volume in various cerebral cortical and extra-
cortical brain areas.  Behaviourally, animals in supplemented
environments perform better in complex, appetitively-rewarded
tasks. Measurements of indices of chronic stress such as adrenal
weight show little difference among groups reared in individual,
social, or social-supplemented housing, although individual 
differences in response to stress are evident in all three housing
conditions.

Lecture

Mandated environmental enrichment in rodents:
Possible positive and negative consequences for
research
William T. Greenough
Beckman Institute, University of Illinois at Urbana-Champaign, Urbana, USA
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The phenotype of an individual is formed by its genotype and
environment. The heritability scales the genotype influence on
the phenotype, thus as lower the heritability as stronger is the
influence of the environment. For quality and welfare reasons
(reduction) laboratory animal science focused the last decades
on reducing the variability of experimental results by standard-
isation. Genotype (inbred strains) and environment (hygiene,
diet, climate, housing) were standardised, thus the number of
animal used for experimental purposes could be reduced in
most countries within Europe. As welfare concerns are increas-
ing it seems to be necessary to evaluate the necessity of chang-
ing the common standard housing of laboratory animals
according their needs. Such changes are summarised by the
concept of Environmental Enrichment. This term itself is con-
fusing, as the common standard housing of laboratory animals
already contains environmental enrichment items such as bed-
ding, nesting material, social groups. So the question is, which
other environmental changes are suitable and necessary. Many
studies showed that changes of the environment (enrichment)
will change the phenotype including the behaviour of labora-

tory animals. Some studies also show that a change of the envi-
ronment can change the mean and often increases the intra- and
inter-individual variability of phenotypic variables, thus finally
more animals may be necessary to obtain valid results.
Therefore changes of the environment need to be balanced
against an increasing number of necessary animals. For this bal-
ance it is prerequisite to know the importance of enrichment for
the animal, which can be estimated only in consumer demand
and not in simple choice experiments.

There is no doubt, that housing which results in stereotype
behaviour needs to be changed, like the stereotype digging
behaviour of gerbils shows a clear deficiency of standard hous-
ing. This stereotype behaviour can be reduced by adding a bur-
rowing system.

For other changes of the environment it is necessary to know
the objective beneficial effect for the animal as well as the effect
on the experimental result (mean and variance). Only when
these two effects are known, the benefit for the animal can be
balanced against the influence of the experimental result.

Lecture

Importance and effects of enrichment on 
physiology and behaviour in mice
Hansjoachim Hackbarth, P. P. Tsai and A. Schraepler
Institute for Animal Welfare and Behaviour, Veterinary School Hannover, Hannover, Germany

Housing laboratory mice in stable, compatible groups allows
them normal social behaviours. Adult males, however, tend to
fight and are therefore frequently housed individually. Social
isolation induces distress affecting physiology and behaviour.
As compromise, two males are kept in one cage, but separated
within by a grid divider, which allows indirect social contact 
by vision and smell but prevents fighting. The aim of the study
was to investigate the influence of such housing on some 
physiological and behavioural parameters related to the welfare
of an animal.

Before starting experiments, in 16 adult male NMRI-mice a
telemetry system was implanted, measuring heart rate (HR),
body core temperature (BT) and locomotor activity (ACT).
These mice showed no significant differences in body weight,

food and water intake as well in HR, BT and ACT being alone
or with a female as companion behind the divider.

In contrast, when an adult male served as companion, these
mice showed an increase in water intake and a decrease in body
weight, whereas food intake was unchanged. Additionally ACT
and BT were significantly increased. HR showed the most
prominent effect: A constant and significant increase over 10
days which did even not return to baseline the next 8 days,
although the male companion was removed.

In conclusion, dividing a mouse Type3 cage, allowing limited
social contacts between animals, may beneficially influence the
well-being of an individually housed male mouse. But it seems
important which gender is selected as companion, otherwise
contrary effects on welfare may occur.

Poster

Using telemetry to study physiological and behavioural
parameters in “companion-housed” adult male mice
Hans Peter Kaesermann, Andreas Rettich, Kurt Buerki and Margarete Arras
University of Zurich, Institute of Laboratory Animal Science, Zurich, Switzerland
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Revised Appendix A of the Council of Europe Convention
calls for environmental enrichment and group housing for all
gregarious species unless there are scientific or veterinary rea-
sons not to do so. Enrichment is considered as refinement as it
should promote animal wellbeing. Interference with an experi-
mental outcome could be a scientific reason, and fighting
between incompatible animals a veterinary reason for not imple-
menting enrichment. Any refinement to improve animal welfare
requires scientific validation to ensure it is truly beneficial to
animals (efficacy) and does not detract from the scientific
integrity of the study (safety). The outcome may simply be a
change in the mean, and this may not matter as it should affect
all groups, but changes in variance will lead to more animals

being used, itself an ethical issue. While refinement aims can
mostly be connected to research data, reduction alternative suf-
fers from lack of research to base regulations on. It is obvious
that changes in variance may be strain-, facility- and enrich-
ment-specific, which makes overall guidelines difficult. Indeed,
instead of trying to assess impact of enrichment on every deter-
mination, it could be more productive to look at effects on vari-
ance of welfare indicators with the understanding that low
variance there is likely to show as low variance in other deter-
minations. And at the same time aim at most uniform welfare of
the animals in the study. COST Action B24 is a new scientists’
network focusing on both efficacy and safety of animal housing,
including environmental enrichment.

Lecture

Refinement alternative for animal housing-enrichment
Timo Nevalainen
National Laboratory Animal Center, University of Kuopio, Kuopio, Finland

This presentation gives a report from an international consen-
sus meeting held in Oslo in May 2005. The meeting is part of
work conducted at the Norwegian School of Veterinary Science
in collaboration with the authorities to establish a National
Platform for Alternatives along the lines of the model developed
by ECOPA (http://ecopa.vub.ac.be). Fish account for 95% of all
research animals used in Norway. The current revisions of the
Council of Europe’s Convention ETS 123 and the EU Directive
86/609, and in particular the new guidelines on the care and use
of fish, have created an acute need for the exchange of current
knowledge on fish welfare. There are many areas requiring more
research before a consensus on best practice can be reached.

Researchers spent three days discussing key topics such as wel-
fare and ethics, pain assessment, anaesthesia and analgesia,
health monitoring, handling and procedures, reporting fish
experiments and guidelines for implementing the Three Rs in
fish research. Ways of extrapolating from experience with the
care and use of terrestrial animals to fish research were also
explored in detail. A wide range of fish species, living in very
different environments, were discussed during the meeting. A
website containing all the reference material from the meeting
has been established and will be further developed in the future:
http://oslovet.veths.no/fish.

Poster

Harmonisation of the care and use of fish in research
Adrian Smith, Renate Johansen and Gunvor Knudsen
Norwegian School of Veterinary Science, Laboratory Animal Science, Oslo, Norway
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The effects of single versus pair housing were investigated on
behaviour and physiology of 24 male Sprague-Dawley rats.
Animals were housed on a reversed light cycle in minimally
enriched environments either alone (n=8) or as a pair (n=16)
over a 10 week period. Body weight (BW) and food consump-
tion were measured weekly, and liver, paired adrenal gland and
brain weights were collected at necropsy. Locomotor activity
over a 30 minute test period was measured following adminis-
tration of saline at three timepoints throughout the study or a
stimulatory dose of heroin (0.3 mg/kg) at the end of 10 weeks.
Faeces (light and dark cycle samples) were collected at 3 time-
points throughout the 10 week period (baseline, mid-study and
10 weeks) for faecal corticosterone evaluation 24 hours follow-
ing exposure of each rat to a novel environment for 30 minutes.

Faecal corticosterone levels were determined by ELISA. At
necropsy, minor bite wounds were noted on 3 of the pair-housed
animals. There were no differences in BW, food consumption, or
liver:BW ratios between single or pair housed animals. Paired
adrenal gland:BW ratios were significantly increased and
brain:BW ratios were decreased in singly housed rats. Singly
housed rats appeared to be more sensitive to the stimulatory
effects of heroin, however, no differences were noted at any time
in faecal corticosterone levels between single vs. pair-housed
animals. Our results suggest that housing paradigm does not
affect rat response to a novel environment; however, housing
paradigm may affect rat responsiveness to stimulants and may
alter specific physiologic processes, leading to organ weight
variations.

Poster

Effect of single versus pair housing on the 
behaviour and physiology of rats
Patricia V. Turner1, Janet Sunohara-Nielson1, Amanda Healy1, Jelena Ovari2

and Francesco Leri2

1University of Guelph, Pathobiology, Guelph, CANADA; 2University of Guelph, Psychology, Guelph, Canada

Laboratory mice are raised under highly artificial conditions.
Current housing standards have been associated with impaired
brain development, overt behavioural disorders, and an anxio-
genic behavioural profile, all of which can be attenuated by envi-
ronmental enrichment. However, concerns have been raised that
enriched housing might disrupt standardisation, thereby affect-
ing the precision and reproducibility of results from animal
experiments. We recently tested this assumption using mice of
three inbred strains that were raised in standard or enriched
cages in three different laboratories and tested in a series of stan-

dard behavioural tests. Enriched housing increased neither indi-
vidual variability, nor the risk of obtaining conflicting results in
replicate studies. These findings indicate that the well-being of
laboratory mice can be markedly improved by environmental
enrichment without disrupting the standardisation of animal
experiments. However, environment and genotype may interact
in non-additive ways. Therefore, systematic environmental (and
genetic) variation is needed to determine the external validity of
experimental results.

Lecture

Environmental enrichment, standardisation 
and animal welfare
Hanno Würbel
University of Giessen, Division of Animal Welfare and Ethology, Giessen, Germany
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Pain of low and middle grade is difficult to detect in labora-
tory mice because mice are prey animals that intend to protect
themselves from their predators by hiding signs of weakness,
injury and pain. Therefore, telemetry was used to exclude the
influence of the investigators presence with the aim, to identify
indicators of low to middle-grade post-operative pain. Male
mice bearing telemetric transmitters were subjected to vasec-
tomy, either without pain therapy or with the application of two
different analgesic regimens. Postoperatively, all the animals
exhibited no overt signs of pain. The telemetrically measured
locomotor activity behaviour remained stable, which confirms
the intended stage of low/middle-grade pain and the absence of
intolerable pain. Body core temperature showed negligible
increase, suggesting, that post-surgical inflammation was of no
influence.

The only group of animals showing significant changes of the
hearts actions (heart rate, heart rate variability), that point to
pain and sympathetic activation were the animals with no 
analgesic treatment. For these animals also the food intake was
significantly diminished and body weight was slightly reduced.

Both analgesic regimens were able to prevent any changing 
of heart actions and also the post-operative food consumption
and body weight were unchanged when animals received pain
therapy.

The results show, that i.) the method was able to identify signs
of low to middle grade pain in mice by telemetry, which could
not be clearly detected otherwise in this species ii.) analgesic
regimens acted successfully in relief of low to middle-grade
post-operative pain in mice.

Poster

Assessment of post-operative pain in laboratory 
mice by telemetry
Margarete Arras, Andreas Rettich, Hans P. Kaesermann, Paolo Cinelli and Kurt Buerki
University of Zurich, Institute of Laboratory Animal Science, Zurich, Switzerland

Session 2.2
Pain, welfare and analgesia
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Most objections to animal experimentation concern the exper-
iments themselves. This paper addresses two aspects of labora-
tory animal welfare separate from the experiments: 1) housing
conditions, and 2) routine procedures. Ninety published studies
were reviewed to assess the effects of standard laboratory hous-
ing conditions on the behaviour of rodents, particularly mice and
rats. Preference studies show that mice and rats value opportu-
nities to take cover, build nests, explore, forage, and gain social
contact, behavioural needs that are often thwarted by institu-
tional laboratory housing systems. We also reviewed eighty
additional studies to assess the potential stress associated with
three routine laboratory procedures: Handling, blood collection,

and gavage (force-feeding). Pronounced and significant changes
in stress indicators (e.g. concentrations of corticosterone, heart
rate, blood pressure) occurred for all three procedures, indicat-
ing fear, stress, and/or distress. These literature reviews depict a
life where chronic lack of stimulation is exacerbated by regular
stressful episodes. Resulting physiological (e.g. stunted brain
development) and behavioural symptoms (e.g. stereotypies)
compromise both scientific and ethical integrity. Providing ani-
mals with naturalistic living environments where they can
engage in strongly motivated behaviours, while not obviating
humane concerns, is feasible and ethically desirable.

Poster

Major animal stressors overlooked in 
the laboratory environment
Jonathan Balcombe, Chad Sandusky and Neal Barnard
Physicians Committee for Responsible Medicine, Research and Toxicology, Washington, DC, USA

This study was conducted in mice to examine changes in body
weight and heart rate (HR, using telemetry) in response to
restraint stress. Animals were weighed (controls) or weighed
and then restrained for 1 hour each day for 14 days. Following
humane killing, the vas deferens and tail artery were mounted in
organ baths for concentration-response curves to noradrenaline
(NA) and electric field stimulation (EFS). There was a signifi-
cant difference between the two groups in body weight gain;
restrained animals showed no significant weight gain; control
animals gained ~3 g over 14 days. HR increased significantly
during restraint on all days and remained elevated during the
entire restraint period. There was also a reversal of the light-dark
rhythm, with higher HR during the light phase and lower HR

values during the dark phase. A degree of habituation was
observed, with these effects on HR being somewhat reduced by
the end of the experimental period. In tissues from stressed ani-
mals, there was an increase in the maximum response of vas def-
erens to NA and concentration-response curves in tail arteries
were significantly shifted to the left, indicating increased sensi-
tivity of the tissues to NA. The EC50 in tissues from restrained
animals was 2x10-8M and in tissues from control animals was
1x10-7M. Contractions in response to EFS (1 Hz and 10 Hz) in
tail artery segments from stressed animals were also signifi-
cantly increased. Thus, despite some apparent habituation of the
heart rate response to restraint, underlying changes in sympa-
thetically innervated tissues persisted. 

Lecture

Cardiac and vascular responses to repeated 
restraint in mice
Robyn Billing and Rosemarie Einstein*
University of Sydney, Department of Pharmacology, Sydney, Australia
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Distress in animal research can be difficult to address and is
often overlooked, despite legislative and regulatory mandates in
the U.S. to minimise animal distress and pain. Consequently, on
February 11-14, 2004, The Humane Society of the United
States, as part of its Pain and Distress Campaign, held a work-
shop of international experts to discuss the state of knowledge
on animal distress and whether it is possible to define and mea-
sure distress in operational terms for application to animal
research. Although the U.S. Department of Agriculture has pro-
posed to define distress, current US regulations do not define the
term. The seventeen participants represented the fields of animal
welfare, applied ethology, veterinary medicine, physiology,
ethics, and animal protection. Workshop discussion included
topics such as what an operational definition of distress should

encompass; concepts of distress and suffering; causes, preven-
tion, and measurement of distress; and incorporation of distress
into regulation. The lack of definition of distress hinders
progress toward a comprehensive consideration of laboratory
animal distress in the U.S., which has consequences for both
animal welfare and quality of science. The participants agreed
that creating a meaningful and practical definition is a challenge,
but this can be addressed by crafting a general description of
what might constitute animal distress, supported by a set of spe-
cific examples. An executive summary produced from the work-
shop includes the description of distress agreed upon by the
participants, as well as additional information and conclusions
drawn from the workshop discussions.

Lecture

Workshop of international experts held on the
definition, recognition, assessment and alleviation 
of animal distress in the laboratory
Kathleen Conlee1 and L. A. King2

1The Humane Society of the United States, Animal Research Issues, Washington, D. C., USA; 
2Linacre College, Oxford University, Oxford, UK

Performing stressful procedures in view of cage mates may
cause stress in observer animals. However, it is not known if
stressful procedures in close proximity to, but not in view of
cage mates is stressful for the (observer) cage mates.
Radiotelemetry and post mortem in vitro studies of the vas def-
erens were used to determine the effects of stress on observers.
Heart rate (HR), body temperature (T) and locomotor activity
were recorded for 1 hour following weighing of a cage mates, or
1 hour during restraint of a cage mate and the hour following
return of the restrained mouse to the cage. This procedure was
repeated for 15 days. HR, T and activity were increased in
observers of both restraint and weighing of cage mates. Analysis
of the AUC showed that HR and T in observers were signifi-

cantly higher during restraint of a cage mate than after weighing
of a cage mate. When mice were returned to the cage after
weighing or restraint, HR and T were significantly higher in the
cage mates of restrained animals. Results from previous studies
have shown that chronic stress causes the vas deferens to become
hypersensitive to noradrenaline. In this study, vas deferens from
observers of restraint had a significantly increased responsive-
ness to noradrenaline. These results indicate that stressful pro-
cedures should be conducted in isolation from other mice.
Furthermore, they show that monitoring stress using a single
parameter may not give an accurate indication of the stress expe-
rienced by experimental animals.

Poster

Responses in mice to restraint of cage-mates
Andrew Gilmore, Robyn Billing and Rosemarie Einstein*
University of Sydney, Department of Pharmacology, Sydney, Australia
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Halothane and ketamine are two commonly used anaesthetics.
There have been numerous studies to determine the effect these
anaesthetics have on hormone levels. For instance ketamine
increases prolactin and cortisol levels in rhesus monkeys, but has
not been found to affect testosterone in cynomolgus monkeys. 
In rats no effect was observed on thyroxine, triiodothyronine,
oxytocin or LH pulses. Halothane was also observed not to have
any effect on testosterone, LH and FSH in the rat, but did

increase ACTH-like and corticosterone-like immunoreactivities
up to 24 hours after exposure. A previous study in this labora-
tory found that testosterone levels in rat plasma were increased
up to 24 hours after ketamine anaesthesia. This study investi-
gates the effect ketamine and halothane have on male rat plasma
testosterone and LHRH and will discuss the validity of using
anaesthesia in experimental conditions when hormones are to be
measured. 

Poster

The effect of anaesthesia on plasma hormones 
in the norway rat
Elaine M. Gould and Christian J. Cook
Bioengineering, HortResearch, Hamilton, New Zealand

Introduction: The beagle is the most used dog strain in pre-
clinical pharmacology. However, there are no systematic studies
on the influence of repeated inhalation anaesthesia on body
functions, general health, and on the impact on pharmacological
compounds.

Methods: 2 groups of 3 female Beagle dogs each were inves-
tigated in a cross-over study with two anaesthesia (premedica-
tion: xylazine and Polamivet®, inhalation anaesthesia:
isoflurane) regimens: 5 times vs. 2 times in 8 weeks. After a
wash-out phase of 3 months the groups were reversed. The gen-
eral clinical examination parameters, blood pressure and fitness
were recorded 1 day before and 24 hours, 7, and 14 days after
anaesthesia.

Results: The results show that the anaesthesia interval and fre-
quency do not have a biologically relevant impact on the inves-
tigated parameters in general, except the ALP-8-week-intervall.
Only, 24 hours after each anaesthesia some aberrations were
observed (weight loss, rise of body temperature, higher activity
of liver enzymes, loss of body-fitness).

Discussion: The interval of 2 weeks of the tested anaesthesia
regime offers sufficient safety for dogs and also for the interpre-
tation of pharmacological results. The dogs showed no lasting
effects on health, and the well-being of the animals was only
temporarily impaired.

Poster

Repeated anaesthesia in beagle dogs: Implication 
for preclinical pharmacology
Peter Hauff 1, Bettina Bert*2, Ilka Hartje2, Oliver Czupalla1, Peter Slabke1, 
Hannes-Friedrich Ulbrich1 and Heidrun Fink2
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The mouse can replace larger laboratory animal species for
the study of diseases and treatments. Although rodent models
are widely used to study physiological mechanisms and treat-
ment of pain, most clinical dosing of analgesics for laboratory
mice is based on “best guess” extrapolations. There is lack of
evidence to indicate the extent to which mice suffer from post-
operative pain and for adequate treatment. If mice do suffer sig-
nificant morbidity from pain, the physiologic effects of this may
have an important impact on the research model being studied,
as well as welfare implications. The authors have developed a

model to test the hypothesis that pain or other morbid condi-
tions related to surgery might impair mobility and food or water
intake, and that effective analgesic doses, timed appropriately,
might act to attenuate behavioural abnormalities in C57Bl6
female mice. We will present a scientific evaluation of mice in
a surgical pain setting, evidence that analgesics can improve
weight loss and behavioural abnormalities following surgery,
and contextual information from the rodent basic science liter-
ature that suggests strategies for surgical pain alleviation in
mice.

Lecture

Evidence based surgical analgesia in 
the laboratory mouse
Alicia Karas1, Richard Karas2 and Mark Aronovitz2

1Tufts University Cummings School of Veterinary Medicine, Clinical Sciences, North Grafton, MA, USA; 
2Tufts New England Medical Center, MCRI, Boston, MA, USA

Mitral valve grafts were implanted in six sheep (50-66 kg BW)
during cardiopulmonary bypass via a left-sided thoracotomy.

After IM premedication (midazolam at 0.6 mg/kg, ketamine at
4 mg/kg), anaesthesia was induced IV (midazolam at 0.1 mg/kg,
propofol at 4 mg/kg) and first maintained IV for surgical 
preparation (propofol at 10 mg/kg/hr). Oxygen was insufflated 
(5 L/min) via a cannula in the endotracheal tube. In the 
operating room, anaesthesia was maintained with isoflurane
(end-tidal 1.2-1.4%) in oxygen, plus fentanyl (5 µg/kg bolus, 
2-10 µg/kg/hr) and lidocaine (2 mg/kg bolus, 1.8 mg/kg/hr) IV.
Intercostal nerve blocks (3rd to 8th intercostals spaces) were
performed with lidocaine/bupivacaine (1/1 mg/kg) before the
first incision. All sheep were heparinised (100 UI/kg) but not at
all times antagonised (protamine). Ephedrine, dobutamine and
norepinephrine were administered to effect to maintain arterial
blood pressure. Respiratory support was provided and adjusted

according to arterial blood gas values. Intrapleural bupivacaine
was administered during closure of the thorax. Postoperatively,
regular and frequent evaluations, using composite pain scores
were performed and analgesic therapy adjusted accordingly
(Intercostal nerve blocks, carprofen at 4 mg/kg SID, dexametha-
sone at 1 mg/kg BID, fentanyl infusion at 2-5 µg/kg/hr or
buprenorphine at 15 µg/kg QID).

In view of their peri-operative cardiovascular stability, their
calm recoveries and their low pain scores, it would appear that
all sheep received adequate analgesia. One sheep showed con-
siderable respiratory depression and prolonged recovery. This
resolved after the administration of naloxone.

The anaesthetic and analgesic protocol used were suitable for
cardiac surgery in these sheep. The use of pain scores allowed
for satisfactory analgesic therapy in these animals.

Poster

Anaesthetic and analgesic management for 
mitral valve surgery in sheep
Olivier L. Levionnois
University of Bern, Vetsuisse Faculty, Veterinary Anaesthesiology, Berne, Switzerland
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Analgesics are administered to laboratory animals to relieve
pain due to surgical procedures. Opioids are the analgesic of
choice for moderate to severe pain. Morphine, the prototypic
opioid analgesic, is widely used in animals and provides excel-
lent analgesia. Sustained analgesia requires repeated parenteral
administration, an inherently stressful procedure. The objective
of this study is to develop a controlled release gel formulation
of morphine that can maintain analgesia in mice for 3 to 5 days
following a single administration. In vitro tests were conducted
on 12 formulations of morphine in biodegradable polymer gel
and five formulations were selected for in vivo pharmacody-
namic testing. Eight experimental groups of 6 mice were sub-
jected to tail flick analgesia testing. The groups were: morphine
gel formulations A2r, A3, A3r, A5 and A7; blank gel control;

negative control (no injection); and positive control (morphine
suspension). The baseline tail flick latency was determined for
each mouse, gel was injected subcutaneously, and the analgesic
effect measured. Analgesic effect was similar in formulations
A2r, A3, A3r and A5, lasting for 12 to 24 hours. The analgesic
effect for formulation A7 lasted for 120 hours and was signifi-
cantly higher (p<0.01) than the untreated control group.
Analgesia from morphine suspension lasted 28 hours. There
was no analgesic effect from the blank gel. Biodegradable gels
with morphine can provide analgesia to mice for 5 days follow-
ing a single subcutaneous injection. This methodology can
enhance the treatment of rodents subjected to surgery or other
painful procedures by eliminating repeat dosing and providing
sustained delivery of drug.

Lecture

Controlled release of analgesics for rodents
Timothy Mandrell1, Atul Shukla2, Quanmin Chen2 and Shipeng Yu2

1University of Tennessee Health Science Center, Department of Comparative Medicine, Memphis, Tennessee, USA; 
2University of Tennessee Health Science Center, Department of Pharmaceutical Sciences, Memphis, Tennessee, USA

The ethical use of animals includes the minimisation of 
discomfort, distress, and pain. Pain cannot always be evaluated
easily in animals and one must assume that animals experience
pain in a manner similar to humans, and therefore pain manage-
ment appropriate to the species, the procedure, and the circum-
stances must be provided. One procedure which requires careful
post-operative pain management is thoracic surgery (sternotomy
and thoracotomy). There are many options available for man-
agement of post-operative pain after thoracic surgery including
intermittent and/or continuous delivery of analgesia via intra-

venous, oral or intramuscular routes. However, these protocols
require continued intermittent handling of the patient at a time
of greatest patient sensitivity. Analgesia for 48 hours can be pro-
vided with minimal handling of animals post-surgically by the
combined use of fentanyl patches and epidural anaesthesia.

This paper discusses a refinement of analgesia through the use
of fentanyl patches combined with epidural analgesia (mor-
phine, fentanyl or buprenorphine), for control of post-operative
pain in dogs and pigs after thoracic surgery.

Poster

The combined use of epidural analgesia and 
fentanyl patch for relief of post-operative pain
Thomas Martin and Christina Winnicker
Columbia University, The Institute of Comparative Medicine, New York, USA
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Our objective was to determine whether ultrasonic vocalisa-
tions (USVs) can be used as an objective measure of post-oper-
ative pain in rats. 40 male CD-IGS rats underwent either
anaesthesia or anaesthesia plus surgical implantation of a car-
diovascular telemetry device into the abdomen for an unrelated
study. Within each treatment group, animals were given
Parecoxib (i.v.) at 1 mg/kg, 5 mg/kg or 20 mg/kg pre-opera-
tively, to produce a graded response. Pre-operatively and at
hours 1, 2, and 4 post-operatively we recorded the number of 20
kHz USVs produced by isolated animals during a 10 min
period. At hour 1 we also recorded the frequency of five
behaviours (twitch, writhe, stagger/fall, back arch, belly press)
that have previously been effective for pain assessment follow-
ing abdominal surgeries, and produced a composite score. No

animals produced USVs during the pre-operative recording.
Post-operatively, 27% of control animals and 22% of surgical
animals produced USVs during one of the three recording peri-
ods, and these USVs were not associated with the composite
pain score. Overall, the composite pain scores were higher for
the surgical group than the control group (Mann-Whitney test,
U22, 18 = 320, p<0.001). However, the different levels of anal-
gesic did not produce a dose-dependent response, possibly due
to analgesic efficacy. Differences in USVs pre- and post-opera-
tively suggests that 20 kHz USVs may be indicative of distress,
but the lack of association with other pain scores demonstrates
that they are not indicative of post-operative pain under these
testing conditions.

Lecture

Are 20 kHz ultrasonic vocalisations a reliable 
indicator of post-operative pain in rats?
Lee Niel1, Daniel M. Weary1, John V. Roughan2, Huw D. R. Golledge2 and Paul A. Flecknell2

1University of British Columbia, Animal Welfare Program, Faculty of Land and Food Systems, Vancouver, Canada; 
2University of Newcastle upon Tyne, Comparative Biology Centre, Newcastle upon Tyne, UK

In many research laboratories, various anaesthetics are used
for anaesthetising mice. Whereas the animals can be reliably
maintained for several hours to be anaesthetised with additional
doses of these anaesthetics, the anaesthetic level is roughly
monitored by somatic reflex, respiratory rate and heart rate. In
the present study, we performed intermittent recording of visual
evoked potentials as a reliable indicator for the depth of anaes-
thesia to make sure the level obtained by conventional
ketamine-based anaesthetics, which are commonly used for lab-
oratory mice.

Adult mice were anaesthetised with ketamine (80 mg/kg) and
xylazine (20 mg/kg) and a monopolar stainless wire electrode
was put on visual cortex. When the withdrawal reflex appeared,
additional anaesthesia of ketamine only or a mixture of ketamine

and xylazine were added. After this addition of anaesthetics,
averaged VEP in response to stimuli of flashing LED light and
the withdrawal reflex were monitored every ten minutes until the
withdrawal reflex appeared again. In each mouse, the amplitude
of VEPs was normalised relative to the VEP that was recorded
just after the appearance of the withdrawal reflex.

The withdrawal reflex of the mice with ketamine and xylazine
appeared later than that with ketamine only. The relative ampli-
tude of the mice with ketamine and xylazine was significantly
lower than that of the mice with ketamine alone.

This result showed that the lower amplitude of VEP could
reflect deeper anaesthetic stage and this method could be used as
a reliable indicator for the depth of anaesthesia to reduce animal
suffering.

Poster

Investigation for objective indicator of anaesthetic 
depth in laboratory animals: Visual evoked 
potentials for ketamine anaesthesia in mice
Shoko Obora1, Masaru Tajima1, Tomomitsu Miyoshi2, Hajime Sawai2 and Tsutomu Kurosawa1

1The Institute of Experimental Animal Sciences, Osaka University Graduate School of Medicine, Suita City, Japan; 
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Wherever animals are used in research, minimising pain and
distress is as important and objective as achieving the experi-
mental results. This is important for good welfare and for good
science. In recent years, much attention has been focused on
recognising and controlling the adverse effects of scientific pro-
cedures on animals, and also on the need to improve the envi-
ronment in which laboratory animals spend their lives.

Significant and immediate improvements to animal husbandry
and scientific procedures can be made in a number of ways. The
Joint Working Group on Refinement was convened by the
BVA(AWF) / FRAME / RSPCA and UFAW to ensure up-to-date
information on good practice is available. The JWGR has a
broad range of membership with representatives from science
and industry, veterinary and animal welfare. The group has pro-
duced a series of reports setting out good practice for the fol-
lowing:

- Removal of blood from laboratory mammals and birds
- Refinements in rabbit husbandry
- Refining rodent husbandry: the mouse
- Refining procedures for the administration of substances
- Laboratory birds: refinements in husbandry and procedures
- Refinement and reduction in production of genetically

modified mice
- Refinements in telemetry procedures
- Husbandry refinements for rats, mice, dogs and non-human

primates used in telemetry procedures
- Refining dog husbandry and care

The poster to be presented at the 5th World Congress (on
behalf of the organisations that form the JWGR) will provide
further details including references and highlighting the avail-
ability for many of these reports to be downloaded for free from
the “Laboratory Animals” website: www.lal.org.uk.

Poster

Reports of the Joint Working Group on 
Refinement (JWGR)
Barney Reed
Royal Society for the Prevention of Cruelty to Animals (RSPCA), Research Animals Department, Horsham, UK

Refinement in animal experiments means to diminish pain,
suffering and harm. The use of analgesics in experiments is
applied refinement and an essential part of good veterinary care
for laboratory animals.

Profound knowledge is needed to rule out the most effective
pain management protocol by use of general anaesthesia,
regional anaesthesia and systemic analgesics. This has to take
in account the side effects of used drugs to physiological
parameters, behaviour and pathophysiological patterns.
Recommendations for pain treatment in common experimental

procedures help researchers to find out the most suitable medi-
cation for their specific experimental design in the respective
animal species. Analgesic treatment should be the standard in
all not insignificant painful experimental procedures. It should
be pointed out that less stressful and painful protocols lead to
better and more valid results.

Indeed the use of analgesics is not recommended in all exper-
iments because effects and side-effects of the drug may interfere
with the expected results.

Lecture

Use of analgesics in experiments
M. Sager
Heinrich-Heine-University of Duesseldorf, Düsseldorf, Germany
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Introduction: Modern legislations on animal experimentation
almost always include the credo of the Three Rs, which most
often takes care of the “well being” of the experimental animal
but does not always protect the “life” of the animal. The concept
of the 4th R – rehabilitation of laboratory animals is a befitting
continuum of Three R credo. In this paper we present a case
study on the rehabilitation of 181 rabbits used in experiments.

Methods: Direct observation of these rabbits, and veterinary
intervention were used to assess the condition of the rabbits.

Results: It has been observed that in rehabilitating these ani-
mals often succumb to spinal chord damage even if they have
not been experimented on, due to the small dimensions of the
cages that they are restrained, in laboratories, allowing them no
freedom of movement.

Discussion: Rehabilitation of rabbits has to be done remem-
bering that rabbits are delicate and sensitive animals and that
cannot be directly rehabilitated in a natural environment with
many incitements as they tend to be over active and this could be
fatal. The paper discusses the finer nuances in their successful
rehabilitation, physical environment, stabling options, degree
and scaling of freedom of movement, social interaction and
essential veterinary care. Ethological and behavioural studies on
rehabilitated animals besides being a source of direct informa-
tion to help refine and better understand the problems encoun-
tered in rehabilitation will open new views in learning and
understanding laboratory animal care and use.

Poster

Rehabilitation of laboratory New Zealand rabbits
Massimo Tettamanti1, Priyadarshini Govind*1 and Shiranee Pereira2

1International Center for Alternatives in Research and Education (I-CARE), Chennai, India; 2CIBA, Chennai, India

Over time our knowledge and perception with regards to lab-
oratory animal science has changed considerably. Advances par-
ticularly in molecular sciences have lead to the development of
sensitive animal models, but there are basic issues that still need
to be addressed. The influence of environmental variables on test
outcome in particular is one area where knowledge is lacking.
Although many physical variables have been investigated, one
variable that has received little attention is the human factor in
animal experiments. Yet, humans play a vital part in all animal
research, and differ both between labs and within. 

This paper reviews a large amount of information on how
direct and indirect contact with humans alters an animal’s phys-

iology and behaviour. Crucially, it will give examples of how
this impacts on test results of commonly used tests. For instance,
studies carried out at the Central Science Laboratory have shown
that experimenter identity was a highly significant variable in a
standard anxiety test, despite the fact that all experimenters fol-
lowed identical procedures.

The paper will finish by discussing ways of reducing this
influence. Being aware of human factors in animal research is
one step towards more consistent test results.

Poster

Back to basics: Human influence in animal experiments
Katja van Driel1, Janet Talling1 and Colin Hendrie2

1 Central Science Laboratory, Animal Welfare Team, York, UK; 
2 University of Leeds, Department of Psychological Sciences, Leeds, UK
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Introduction: From our point of view monitoring of anaes-
thetic depth during major surgical interventions in large labora-
tory animals is essential, especially when NMB´s are being
used. EEG is principally suitable for monitoring anaesthetic
depth but much experience in interpreting results or specially
designed computer-based systems are necessary. The system
used in our study was validated with measurement of oxygen
consumption, another parameter for intra-operative stress. 

Methods: 6 german landrace pigs undergoing thoracic surgery
were monitored. Anaesthetic agents (Propofol/Fentanyl/
Pancuronium) were administered total-intravenously. Pigs were
ventilated mechanically. EEG monitoring was performed using
BIS Monitor 2000 XP (AspectMS, Leiden, Netherlands). Target
parameters were Bispectral Index (BIS – a number between 0,

representing isoelectric EEG, and 100, representing wide-
awakeness) and suppression ratio (SR – ranges from 0-100, 
represents the percentage of isoelectric EEG in the past 63 sec-
onds). Further parameters were: Oxygen consumption, blood
pressure, ECG.

Results: The electrode fitted with the proportions of the pig-
forehead. Stable measurements were possible over a period of
many hours. According to measurement of oxygen consumption
reliable anaesthetic depth could be expected while BIS values
were lower than 60 and SR was higher than 10%.

Discussion: Thus, the situation seems to be comparable to
human patients for whom the system is well evaluated. Intra-
operative stress can nearly be excluded while BIS is lower than
60 and SR higher is than 10%. 

Poster

Monitoring anaesthetic depth during surgery in pigs
Margit Wagenblast1, Heinz Winklmaier2 and Alf Theisen2
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Introduction: Postoperative patency and flow control are
essential for success and validation of vascular graft implanta-
tion research projects. Angiography represents for many the
gold standard in the follow-up after vascular surgery, but brings
inherent risks: Longer anaesthesia, supplementary animal stress,
possible occlusion, ischaemia, pain or limping. We studied the
implementation of LVDU as an alternative to angiography in
three animal species.

Methods: We appraised vascular flow and patency by LVDU,
after graft implantation in different research projects in 3 rats, 5
rabbits and 25 swine at different time points: immediate, 1 and
4 weeks post-surgery. LVDU was validated by angiography
immediately after surgery in 17 of the pigs and at necropsy (4
weeks post-operatively) in all the animals. During the immedi-
ate post-surgical control, bi-dimensional ultrasound with
Doppler was performed using a linear Vingmed®, 10 MHz

probe before the animal awakening. Sedation was no longer than
20 minutes for further examinations. Procedures and techniques
were adapted for each species.

Results: Angiography confirmed ultrasonographic findings in
94% of the 17-pig cases and in 100% of the other. LVDU pro-
vides excellent image quality, allowing for reliable evaluation
and follow-up of the graft and flow characteristics. Stress, incon-
veniences, evaluation time and supplementary risks were
reduced. As a consequence of angiography, 4 pigs had ischaemic
complications, 2 having to be euthanised before the end of the
protocol.

Discussion: LVDU is an accessible, non-invasive technique,
providing rapid, safe, repeatable and reliable results. This excel-
lent alternative avoids angiography-related risks, therefore con-
tributing to the animal welfare. It optimises the standards and
allows an easy evaluation of surgical results.

Lecture

Linear Vascular Doppler Ultrasound (LVDU): A reliable
and promising non invasive tool for assessment, 
follow up and quality control after vascular surgery
Suzanne Osorio-da Cruz1, Yacine Aggoun2, Mustafa Cikirikcioglu1, Ebrahim Khabiri1, 
Karim Djebali1, Afksendyios Kalangos1 and Beat Walpoth1
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Session 2.3
Non-invasive approaches – new imaging and 
remote techniques
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The tremendous success of Magnetic Resonance Imaging
(MRI) in medicine is based on its ability to visualise soft tissues
at high spatial resolution and with excellent sensitivity to patho-
physiologic alterations. This particularly applies to studies of the
central nervous system. In contrast to techniques using ionising
radiation, MRI offers completely non-invasive examinations and
therefore not only facilitates repeated follow-up examinations
but also allows for monitoring disease progression and therapy
efficacy.

The past two decades have witnessed a continuous growth of
MRI studies of the central nervous system of laboratory animals.
In fact, advances in imaging neuroscience of knockout and
transgenic animals as well as of models of human brain disor-
ders are expected to help bridging the gap between molecular
biology and clinical applications. Moreover, the structural infor-

mation obtainable by MRI has been complemented by an
increasing number of techniques that attempt to characterise the
functional state of the tissue rather than its mere morphologic
appearance. Prominent examples include magnetic resonance
angiography of the intracranial vasculature, functional assess-
ments using a wide range of contrast media, diffusion-weighted
imaging for an early demarcation of ischaemic lesions as well as
for an in vivo assessment of the axonal connectivity by identify-
ing white matter fibre tracts, and localised magnetic resonance
spectroscopy which offers a neurochemical characterisation of
the cellular metabolism and composition.

The purpose of this lecture is to give a brief overview of the
potential of magnetic resonance studies of animal brain ranging
from insects to monkeys.

Lecture

Magnetic Resonance Imaging of animal brain in vivo
Jens Frahm
Biomedizinische NMR Forschungs GmbH, Max-Planck-Institut für biophysikalische Chemie, Göttingen, Germany

The aim of this telemetric study was to evaluate the possible
stress and distress by long term restraining of conscious rats by
the use of two different restraining methods, “Bollmann cage”
and “Scandidact rocket”, and to evaluate the effect of training
for the restraining method.

Telemetry was used to measure blood pressure and heart rate
in female, Sprague Dawley rats, as these parameters are known
to increase due to stress and distress.

On the first day of experimentation, blood pressure and heart
rate were measured for 3 consecutive hours in the rats normal
housing environment without any disturbances.

On the following 10 days of experimentation, the rats were
once daily restrained for 3 consecutive hours, without any prior
training, by one of the two restraining methods without chang-
ing the method of restraining during the experimentation period.

Blood pressure and heart rate data was measured as mean val-
ues of two minute intervals every 15 minutes from the start of
restraining.

All data was compared to data extracted at the same time
points on the first day of experimentation as an indicator of the
impact of training by the repeated restraining.

The results will be presented and the importance and length of
specific training for routine laboratory procedures will be dis-
cussed.

We furthermore conclude that non-invasive, telemetric obtain-
able recordings of blood pressure and heart rate in combination
with other parameters like e.g. relevant hematological measure-
ments and behaviour observations are very useful and reliable in
the assessment of stress and distress.

Poster

The effect of training for long term restraining 
of rats evaluated by telemetry
Lars Friis Mikkelsen1, Nils Dragsted2, Axel Kornerup Hansen3 and Jan Lund Ottesen1
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Non-invasive imaging utilises specific traceable molecules to
monitor spatial and temporal biological events within live ani-
mals. Since the same animal can be used throughout a study, the
need to sacrifice individuals from each group at specified time
points is avoided. Hence, imaging methods allow the number of
animals used in a study to be reduced. As a single animal is used,
individual variation is avoided, improving the reliability of
experimental data. Furthermore, imaging over extended periods
of time can potentially reveal mechanistic details of disease- and
toxicity-related events.

Many imaging techniques obviate the need for visible clinical
signs and, thus, substantially refine experimental procedures.
Indeed, developments in this field may eventually allow animal
studies to be replaced with clinical trials in human volunteers.

The advantages of non-invasive imaging are most poignantly

highlighted by two recent approaches. The first involves the use
of bioluminescent reporter systems that involve transforming
mammalian cells, tumours, bacteria and viruses with genes
encoding enzymes that catalyse production of bioluminescent
metabolites. The genes are placed under the regulation of DNA
elements that only initiate gene expression in response to a spe-
cific biological molecule or event. Thus it is possible to monitor
disease progression and its response to therapeutic intervention
in real-time. A second technique utilises quantum dots
(nanocrystals of semi-conducting materials) which when excited
by a pulse of light emit electromagnetic signals of pre-deter-
mined wavelengths. Quantum dots conjugated to biological
molecules can be used as tissue- or disease- specific markers or
to monitor molecular interactions. 

Poster

Non-invasive imaging reduces and refines 
animal experiments
Michelle Hudson
Fund for the Replacement of Animals in Medical Experiments, Nottingham, UK

Radio-telemetry provides an alternative means of obtaining
physiological measurements from awake and freely moving
small laboratory animals, without introducing stress artefacts.
Until now research has mainly focussed on the responses of lab-
oratory subjects to experimental changes but not to general lab-
oratory handling and procedures. Traditionally, a variety of
techniques have been employed to obtain physiological mea-
surements in the laboratory. When monitoring conscious ani-
mals, it is possible to use invasive methods such as sensors,
and/or electrodes. Non-invasive methods such as surface elec-
trodes for monitoring an electrocardiogram or a tail cuff for
monitoring blood pressure can also be used. Although wireless
radio-telemetry technology for monitoring laboratory animals
has existed for years, it has only been in the last ten years that
affordable, reliable, and easy-to-use commercial products have

been readily available for monitoring a variety of signals.
Telemetry technologies and improved laboratory tests have
allowed us to better assess the well being and physiological sta-
tus of each of our research subjects. The advantages of
implantable wireless telemetry transmitters include: providing a
humane method for monitoring conscious, freely moving labo-
ratory animals; eliminating stress related to the use of restraint,
which can alleviate a potential source of experimental artefacts
and inter-animal variability; reducing animal use by 70% in sin-
gle studies, and by more than 90% in multiple studies and allow-
ing 24 hour data collection, for days, weeks, or months, without
special animal care. The application possibilities and benefits of
long-term measurements of physiological parameters in mice
will be presented on the basis of recent results.

Lecture

Modern telemetry methods and applications for
assessing stress in freely moving mice
Klaas Kramer
Department of Health, Safety and the Environment, Amsterdam, The Netherlands
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Radio-telemetry is a frequently used tool to measure physio-
logical parameters in freely moving animals. In this study, radio-
telemetry was used to assess the value of heart rate (HR) and
body temperature (BT) as quantitative measures of acute stress
in mice. Female C57BL/6 mice (n=9 per group) were subjected
to different methods of restraint: lifting by the tail for ~5 seconds
(LT), ~10 seconds of restraint by hand (RH) and 5 minutes in a
plexiglas restrainer (PR). 

It was found that restraint caused a tachycardia, irrespective of
which method. However, during the following 90 minutes where

HR recovered to baseline, HR was found to be significantly
higher in the PR group compared to the LT group. RH caused an
intermediate recovery to baseline of HR. These results showed a
correlation with the plasma corticosterone data found in a pre-
ceding experiment, showing a gradual increase over the three
methods, with LT having the lowest concentrations and PR the
highest. Hyperthermia was also found after each of the three
procedures, however, as BT changes are rather slow, this para-
meter does not seem to be a useful parameter to quantify an
acute stress response.

Lecture

Impact of the method of restraint on 
plasma corticosterone, heart rate and body 
temperature in laboratory mice
Margot Meijer, René Sommer, Berry Spruijt, Bert van Zutphen and Vera Baumans
Utrecht University, Animals, Science & Society, Utrecht, The Netherlands

Alternative methods to the utilisation of blood and its deriva-
tives in laboratory animals are particularly interesting, especially
in the hamster due to its small size and difficulties in obtaining
serial blood samples. Steroid hormone metabolites quantifica-
tion in faeces, widely used in studies of free-ranging or
intractable animals, shows up as a non-invasive, non-stressor,
economical, animal saving technique. It allows longitudinal
studies as it enables frequent sampling of the same individual
that can be used as its own control. However, we remain naïve
about factors that may influence the accuracy of these tech-
niques. The aim of this study was to evaluate the relevance of
cortisol faecal metabolite concentration to assess physiological
stress response. Ten adult female Syrian hamsters were ovariec-
tomised and all faeces voided by each of them collected daily

during five days before and five days after surgery. Cortisol fae-
cal metabolites were extracted and quantified by radioim-
munoassay. We determined per gram faecal corticosteroid
concentrations, total 24-h faecal output and total 24-h faecal cor-
ticosteroid production. Surgery affected considerably faecal out-
put and using “per gram” vs. “total” corticosteroids yields
different conclusions: while concentrations increased signifi-
cantly immediately after the ovariectomy and decreased on the
subsequent days, “total” excreted corticosteroids varied in a
symmetrical pattern. Then, the relative, pergram measure of hor-
mones may not reflect the total amount of circulating hormones
because these measures are comparable only if the volume of
material in which the hormone is contained is the same between
the two groups.

Poster

Faecal corticosteroid concentration vs. total 
faecal corticosteroids. Which measure reflects better 
the total amount of circulating hormone?
Marie-Odile Monier Chelini, Lilian Rangel de Castilhos, Nívea Lopes de Souza, Sílvia R. Cortopassi
and Cláudio Alvarenga de Oliveira
Faculdade de Medicina Veterinária e Zootecnia, Universidade de São Paulo, Reprodução Animal, São Paulo, Brazil
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Conscious dog telemetry is routinely used for in vivo cardio-
vascular safety pharmacology studies, generally involving inva-
sive recovery surgery for implantation of transmitters for
collection of electrocardiogram (ECG) and arterial blood pres-
sure data. Whilst the data quality is high, and dogs can be re-
used over a number of years, advances in non-invasive telemetry
systems may allow similar data to be obtained from a less inva-
sive procedure. These types of systems are also conducive for
inclusion in toxicology studies. Here the ECG data quality sur-
passes that historically recorded by conventional means at
“snap-shot” time-points from restrained dogs, which can lead to
stress and heart rates above the normal resting values. Collecting

higher quality, long-term data in toxicology studies often eradi-
cates the requirement for separate safety pharmacology studies,
thus conferring a 3Rs improvement, since an overall reduction in
animals would be achieved, as well as a refined technique pro-
viding extra valued data from the same animals. Add to this the
resource efficiency and the reduced compound requirements by
only running one study, may save valuable time in the drug
development process. The presentation will compare the advan-
tages/disadvantages of invasive versus non-invasive telemetry,
and will present data from example studies where non-invasive
telemetry has added valuable data.

Lecture

Non-invasive telemetry in comparison with invasive
telemetry and its use in toxicology studies
Helen Prior
Safety Assessment UK, AstraZeneca UK Ltd, Macclesfield, Cheshire, UK

In mice, the monitoring of endocrine functions is seriously
constrained by the adverse effects of blood sampling. Therefore,
the aim of our investigation was to establish a non-invasive tech-
nique to monitor corticosterone concentrations. In a first step,
radiometabolism studies were performed revealing that
Corticosterone Metabolites (CM) were predominantly excreted
via the faeces and that peak excretion occurred after a lag time
of about 10 h. HPLC immunograms showed that corticosterone
was extensively metabolised and suggested a newly developed
5α-pregnane-3β,11β,21-triol-20-one Enzyme Immunoassay
(EIA) to be suited for measuring faecal CM in mice. In a second
step, the biological relevance of this EIA was investigated.
Experiments comprised monitoring faecal CM after different
treatments including administration of ACTH and dexametha-
sone, respectively. The results clearly demonstrated that phar-

macological stimulation and suppression of adrenocortical activ-
ity was reflected accurately by means of CM measurements in
the faeces. Furthermore, the technique proved sensitive enough
to detect effects of routine laboratory procedures like blood sam-
pling or injections. Even the naturally occurring diurnal varia-
tion of glucocorticoids could be monitored reliably. Thus, our
study provided substantial information about the metabolism
and excretion of corticosterone in laboratory mice. Furthermore,
the developed EIA proved a powerful tool to monitor adreno-
cortical activity by measuring faecal CM. This non-invasive
technique avoids blood sampling related stress effects and can
reduce the total number of animals used for research. Since it
also allows frequent sampling of individual animals over time, it
contributes to implement the “3R concept” and opens new per-
spectives in biomedical and animal welfare research.

Lecture

Non-invasive monitoring of stress hormones in mice: 
A technique opening new perspectives in biomedical
and animal welfare research
Chadi Touma1, Norbert Sachser2, Erich Möstl3 and Rupert Palme3

1 Max Planck Institute of Psychiatry, Dept. of Behavioural Neuroendocrinology, Munich, Germany; 
2 University of Münster, Dept. of Behavioural Biology, Münster, Germany; 3 University of Veterinary Medicine, 
Dept. of Natural Sciences, Vienna, Austria
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Biologically interesting compounds can often be labelled with
radioactive isotopes of carbon (C-11, t1/2=20 min; nitrogen (N-
13, t1/2=10 min), oxygen (O-15, t1/2=2 min.) and fluorine (F-18,
t1/2=110 min).

These isotopes emit positrons, which in turn annihilate to two
511 keV γ radiations, which makes it possible to observe com-
pounds labelled with these isotopes with special Positron
Emission Tomography (PET) cameras. Since a few years small
animal PET cameras are being introduced in addition to the
cameras for clinical human use, which were also useful for big-
ger animals (dogs, pigs).

Positron Emission Tomography (PET) is a quantitative func-
tional procedure. A PET system yields the absolute tracer con-
centration during the acquisition time. This time dependent
concentration can be converted into a quantitative description of
function (like receptor binding, oxygen consumption etc.
depending on the compound used) by pharmacokinetic mod-
elling.

This makes it possible to obtain time dependent quantitative
information on physiological and biochemical processes in
selected organs, using a minimal amount of animals: One animal
yields several time activity curves under chosen conditions.

Lecture

Positron Emission Tomography (PET) enables 
in vivo quantitative functional organ specific
pharmacokinetics using limited numbers of animals
Gerrit Westera
University Hospital Zurich, Centre for Radiopharmaceutical Science, Zurich, Switzerland
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Many animals are bred specifically for use in laboratories; the
genetic variation between individuals is minimised, and housing
and husbandry is standardised. The rationale is to increase the
validity of scientific findings, and allow a reduction in number
of animals used. Non-human primates used in laboratories pre-
sent a very different case. For each primate species commonly
used (Macaca mulatta, Macaca cynomolgus and Callithrix
jacchus), there is great variation in rearing practices, housing,
enrichment and training both among, and often within, facilities.
In some cases, the consequences of the variations have been
quantified (e.g. upper- and lower-tier housing) and the impact
upon the scientific findings is known (e.g. in restrained versus

unrestrained sampling), but in many cases the impact is not
known (size of gang groups; rotational hand-rearing in
Callithrix). While a degree of standardisation should be the aim
in certain situations to ensure an acceptable level of welfare,
reduced variation in the scientific output, and therefore fewer
study animals, standardisation should not necessarily be the aim
for keeping primates in laboratories. For example, individuals
may respond to a specific enrichment device, housing system or
training protocol quite differently. In this paper, I use examples
to illustrate that housing, enrichment, and training should be tai-
lored to individual needs of primates to ensure their welfare is
maximised, and the science is not compromised.

Lecture

Primates in laboratories: Standardisation, 
variation and science
Hannah M. Buchanan-Smith
Department of Psychology, University of Stirling, Stirling, Scotland

Session 2.4
Non-human primates-housing, enrichment, 
positive reinforcement training
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Whenever and wherever, nonhuman primate research will
stimulate heated debate. For many researchers in this field, that
is just the reason to stay low profile. For some this will be a life
long decision. In the Netherlands we started an unique experi-
ment to design and execute a dialogue trajectory that brought the
primate researchers, governmental administrators and animal
welfare advocates together. This process, that took more than
two years, consisted of 3 highly structured, closed (dialogue)
meetings to build bridges of mutual understanding. Central in
this approach was the explicit willingness of the participants to
meet each other on neutral grounds and to commit one self to an
“objective” deliberation of the complexity of pro and cons of
primate research. This resulted in a map that visualises the inter-

relationships of all the problems experienced by the stakehold-
ers to reduce, refine or replace primate research. This map rep-
resents the common ground shared by the participating
stakeholders. This milestone was subsequently used to formu-
late several policy scenarios to facilitate Three Rs initiatives in
primate research. The Dutch Society for Laboratory Animal
Science, installed a special workgroup (with members of the
Animal Welfare Organisation) to keep close contact with the
implementation of the policy scenarios. In the paper the method-
ology and the pitfalls will be described to inspire others to fol-
low a road that might turn the spiral of secrecy and violence into
a constructive situation, beneficial for the animals.

Lecture

Dialogue as a powerful tool to deal with the 
delicacy of primate research
Tjard de Cock Buning
Free University Amsterdam, Dept. Biology and Society, Amsterdam, The Netherlands

Introduction: Primates are sentient beings with high cognitive
abilities. It is increasingly recognised by both the public and sci-
entists that their use in experiments is ethically not justifiable.

Methods: People for Animal Rights Germany have started a
campaign in October 2004 which aims for an amendment of the
German Animal Welfare Law to outlaw primate experiments.
The campaign includes informing the public, petitions and also
work on a juridical and political level.

Results: In some EU countries (Austria, Sweden,
Netherlands) experiments at least on great apes have been made
illegal. In Germany no experiments on great apes have been con-
ducted since 1991. Our campaign wants to see all primate exper-

iments included in a future ban.
Discussion: Our campaign is also seen in the light of the cur-

rently ongoing amendment of the Directive 86/609. A ban on
primate experiments should not be limited to one country,
although it would be useful for the work on European level, if
one country took the lead. The difficulties we are facing arise
from the powerful pro-vivisection lobby who often predict the
end of medical research, if experiments on primates would be
outlawed. That this is a) not true and b) even if so, primate
experiments would ethically be not justifiable, is the message of
the campaign. 

Poster

Campaign for a legal ban on primate experiments
Corina Gericke
People for Animal Rights Germany / Doctors Against Animal Experiments Germany, Braunschweig, Germany
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This study focussed on two aims: First, to examine whether
the locomotion behaviour of caged rhesus macaques at the Paul-
Ehrlich-Institute was reduced compared to rhesus macaques in
their natural environment. Second, to investigate whether loco-
motion of caged rhesus macaques could be improved by using
two locomotive objects: Tread-mill and rotary barrel.

For this purpose two groups of caged laboratory monkeys (5/6
individuals, mixed sex and age) were used. Data were collected
using a scan sampling method.

A time schedule figured out that the reduction of locomotion
in caged rhesus monkeys was considerably less than expected

compared to free living individuals. Using either a metal tread-
mill or a rotating wooden barrel, both objects were able to
increase the locomotion of the examined groups. Although all
animals used both, the wheel and the barrel, the adult animals
did so to a considerably lesser extent than the young monkeys.
None of the objects were used preferentially. A continuous sup-
ply of the objects, as oppose to a discontinuous supply, did not
influence the frequency of use. A frequently available object
remained of steady interest. The increase in locomotion due to
the objects resulted in both, a reduction in social interaction and
in aggressive behaviour.

Lecture

Environmental enrichment objects for the 
improvement of locomotion of caged rhesus 
macaques (Macaca mulatta)
Judith Heller-Schmidt1, Roland Plesker*1 and Hansjoachim Hackbarth2

1 Paul-Ehrlich-Institute, Langen, Germany; 2 University of Veterinary Medicine Hannover Foundation, 
Institute of Animal Welfare and Behaviour, Hannover, Germany

Many of the routine husbandry practices and repetitive exper-
imental procedures to which laboratory animals are subjected
during the course of a single study may cause considerable dis-
tress and suffering even in the absence of any lasting visible
physical trauma. This is because many animals may not like to
be handled, restrained, removed from home cages or kept in iso-
lation. Equally, an animal may become distressed if it learns to
associate any one of the above activities with painful or invasive
procedures such as surgical implants or the fitting of monitoring
devices that may follow. 

Positive Reinforcement Training (PRT) is a simple and effec-
tive way to greatly refine laboratory practices. This involves
teaching animals to co-operate with researchers by using a sys-
tem of rewards. In turn, this permits procedures to be conducted

under calmer conditions thus allowing, for instance, blood sam-
ples to be taken quickly and safely, with less risk of injury to the
animal or to the technician. 

Working with, rather than against, animals in research labs is
not only safer but is necessary to buffer or eliminate stress reac-
tions that reflect impaired well-being and that could invalidate
“scientific” research data, and increase animal usage. Indeed, it
is now recognised that stress can dramatically affect responses
to drugs, and alter disease progression and susceptibilities to
many infections and illnesses.

This poster aims to illustrate how PRT can benefit both animal
welfare and science by referring to its advantages and disadvan-
tages as seen in small animal and primate research.

Lecture

Positive reinforcement training: 
A lesson in refining animal studies
Michelle Hudson
Fund for the Replacement of Animals in Medical Experiments, Nottingham, UK
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Laboratory-housed non-human primates may experience a
range of potentially stressful interactions with humans, includ-
ing physical restraint, venepuncture, injection, catching and
cage-change. Training the animals to co-operate using positive
reinforcement is one means by which staff can significantly
reduce or eliminate the adverse impact of such procedures and,
therefore, is a refinement technique. Use of training can enhance
not only animal welfare but also quality of science, because suf-
fering in animals can result in physiological changes that are, at
least, likely to increase variability in experimental data and, at
worst, may invalidate research findings. We surveyed use of
training in over half of UK establishments using and breeding
primates, utilising a mixed-mode questionnaire. The survey
demonstrated that there is widespread awareness of training as a

refinement technique, and appreciation of its diverse benefits,
but that training is not used as widely or as fully as it might be.
This is due to real constraints (e.g. staff, time and a lack of con-
fidence in ability to train), but also perceived constraints which
can be overcome through information sharing and education
(e.g. supposed lack of information on how to train, and overes-
timation of the time investment needed). There is also variation
between establishments in the purposes of training and the tech-
niques used, with a reliance on negative reinforcement in some.
We conclude that there is considerable scope for refinement of
common scientific, veterinary and husbandry procedures
through use of positive reinforcement training, and refer to some
resources designed to help establishments take action.

Lecture

Training laboratory-housed non-human primates: 
A survey of current practice in the UK
Mark J. Prescott1 and Hannah M. Buchanan-Smith2

1 National Centre for the Replacement, Refinement and Reduction of Animals in Research (NC3Rs), London, England; 
2 University of Stirling, Department of Psychology, Stirling, Scotland

The Primate Centre of the C.N.R. of Rome, since 1984 hosts
a colony of about 30 tufted capuchin monkeys (Cebus apella),
living in social groups. In our centre the monkeys are utilised
exclusively for ethological studies. After 20 years we have built
a new facility that was opened in November 2004 and consists
of 820 square metres divided into four large exhibits designed
for tree-living primates and a small service area. The shape and
dimensions of the exhibits varies to reflect the needs and social
groupings of the species on display. The most important charac-
teristics of the new structure are: More space per animal, fresh
air, grass and ground instead of concrete substrate. The outdoors
of the exhibit is enriched by landscaping with trees, bushes, logs,
stones, ropes. All these permit the monkeys to show more natu-
ral behaviours.

The new structure was planned based on advanced theories in
the field which are extremely functional for the well-being of the
animals and the needs of the research.

The new centre carries out an important scientific didactic and
divulgation activity in primatology. In fact, we have produced
books and CD-ROMs for students. Now we have set up a per-
manent multimedia information point (Totem) and didactic pan-
els for the visitors of the Centre. This is an attempt to transfer to
a huge audience numerous pieces of information about biology
and behaviour of nonhuman primates and to clarify the signifi-
cance of the biological and psychological similarities differ-
ences between human and nonhuman primates.

Poster

To improve the well-being of captive primates: 
The new primate centre of the C.N.R. in Rome
M. Cristina Riviello1, Annarita Wirz1 and Valentina Truppa2

1 CNR, Ist. Neurobiologia e Medicina Molecolare, Roma, Italx; 2 Istituto di Scienze e Tecnologie della 
Cognizione, C. N. R. , Roma, Italy
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In November of 2003, Johns Hopkins University made a
commitment to protect science through animal welfare refine-
ments at the institution. An integral aspect of the plan was to
eliminate all specific pathogens known to confound research
data from our rodent colonies. January 2005 was set as a target
deadline to eliminate all conventional or diseased rodent
colonies from our Baltimore Medical Campus. Our goal was to
convert all rodent colonies to specific pathogen free status with
minimal scientific interference and expense. We utilised a num-
ber of strategies including revamping our sentinel program and
importation quarantine services, decontaminating laboratory
space and equipment, developing re-derivation and cross-fos-
tering services, renovating existing facilities, abandoning out-
dated facilities, utilising ventilated and non-ventilated micro
isolator housing, minimising the number of animals housed

outside of central facilities, mandating the use of aseptic proce-
dures, and expanding the training of animal care staff, principle
investigates and their staff. Although we did not meet the antic-
ipated deadline for the complete conversion in animal health,
we have currently eliminated approximately 70% of our con-
ventional rodent populations. The creation of our cross-foster-
ing program and the use of high risk return housing have greatly
contributed to our success. We have faced a number of chal-
lenges such as; equipment shortages, unique investigator equip-
ment needs, limited procedure space, disease outbreaks,
developing traffic patterns, and investigator reluctance. The
shear magnitude of this project was a major factor in extending
our deadline. We are now aggressively pursuing our goal and
plan to achieve 100% success by January 2006.

Poster

Refining rodent research at Johns Hopkins University 
by moving toward specific pathogen free status
Lindsay Barnes1 and Lisa Davis*2

1 Johns Hopkins University, Research Animal Resources, Baltimore, USA; 2 Johns Hopkins University, 
Sydney Kimmel Comprehensive Cancer Center, Baltimore, USA

Session 2.5
Specific animal models and refinement
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Ischaemia/Reperfusion (I/R) is the cessation of blood supply
to an organ for a temporary period followed by restoration of
flow and is the cause of complications following surgery, throm-
bosis or organ transplantation. I/R injury is caused by the reac-
tive oxygen species (ROS) generated by the vascular
endothelium. Besides injury, ROS generated by the vasculature
are also involved in endothelial cell signalling. Studies of
endothelial responses have till date involved an extensive and
indiscriminate use of animals. Here, we propose to drastically
reduce the use of animals by an artificial capillary system
(Fibercell-CellMax) that mimics endothelial cells in the vascu-
lature. Cells isolated from a few mice and rats, expanded into
larger cultures were subjected to in vitro I/R conditions. Earlier
in situ/in vivo studies from our lab using rat and mouse lungs

have shown that the pulmonary endothelium was the predomi-
nant source of ROS generation with ischaemia. We also found
that the cessation of flow triggers the closure of an endothelial
K+ channel (KATP) resulting in ROS generation and all the
other events that cause I/R injury.

This project investigated the endothelial ROS generation with
a variety of KATP channel openers to evaluate their potential
therapeutic applications. The ROS levels as monitored by
H2DCF-DA fluorescence showed a sharp increase with
ischaemia and was significantly reduced by the presence of K+
channel openers such as cromakalim and lemakalim. These
results indicate that the KATP channel was an important com-
ponent of the ROS generation in the endothelium with
ischaemia.

Lecture

An in vitro flow adaptation chamber replaces 
animals in an Ischaemia/Reperfusion model to 
study oxidant generation
Shampa Chatterjee
University of Pennsylvania, Institute for Environmental Medicine, Philadelphia, USA

The interaction of animal care personnel with the animals in
their charge can be influenced by a number of factors. It has
been demonstrated, particularly in the farm animal welfare liter-
ature, that the interaction of animal care personnel with animals
can have a strong effect on the animals’ behaviour, productivity
and wellness. Among species commonly used in biomedical
research, it has been reported that mice are the least preferred
species in terms of human-animal interactions in animal care
facilities. In reviewing the literature and observing animal care
personnel interacting with mice, it appears that the following
factors may influence the manner in which mice are perceived:

Their small size, their particular behavioural characteristics, and
husbandry constraints (such as housing in ventilated racks in
barrier facilities). In addition, we are interested in whether ani-
mal care personnel perceive genetically modified mice differ-
ently than non-genetically modified mice, and whether this in
turn has an effect on their interaction with the animals. The abil-
ity to carefully observe an animal’s behaviour is key in assess-
ing the animal’s wellness, and in establishing appropriate study
endpoints in order to minimise pain and distress. The difficulties
in assessing mouse behaviour, in particular the behaviour of
genetically modified mice, will be discussed.

Lecture

Genetically modified interactions: 
Does the genetic modification of animals modify 
human-animal interactions?
Julie Comber and Gilly Griffin
Canadian Council on Animal Care, Guidelines Development, Ottawa, Canada
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Repetitive stereotypical behaviours have developed in pigeons
that have been chronically housed in our vivarium for a number
of years. We were not sure if these stereotypies were due to bore-
dom and frustration or distress experienced from the barren, sin-
gle-housed environment in which the birds live. Under current
conditions, there is no opportunity for the pigeons to engage in
species-specific behaviour such as contact with conspecifics,
foraging or locomotion. We tested the bird’s faecal corticos-
terone levels under three distinct conditions.

Eighteen white carneaux pigeons were chosen and stereotypi-
cal behaviours were recorded and monitored for a period of four
weeks. Next, birds were put into a crowded condition, two in a

single home cage. In the last condition, 3 sets of 6 birds were
group housed in a 5˝x8˝ flight cage. The cage included various
enrichment items. Faecal samples were collected in all three sit-
uations and are in the process of being assayed. The expected
results are that faecal corticosterone levels will be high in the
control group, higher in the crowded condition and lower in the
flight cage.

Expectations are based on the evidence that corticosterone is
a clear indicator of stress in birds (Harvey et al., 1980; Harvey
et al., 1984) which unfailingly increases after a range of stress-
ful events such as crowding, handling and captivity (Siegel,
1980).

Lecture

Reduction of captivity stress on single housed 
pigeons through an enriched environment program
Anita Conte
College of Staten Island, Psychology, Staten Island, NY, USA

Introduction: The conventional method within safety assess-
ment for obtaining multiple time-point blood samples in mouse
studies has involved euthanising an animal for each sample. By
adopting the saphenous vein blood-sampling technique makes
it possible to obtain between one and three additional samples
from each mouse, considerably reducing the number of ani-
mals required to achieve the objective of these studies.

Method: Thermostatically controlled warming cabinets are
used to increase the body temperature of the mice prior to sam-
pling, the mouse then being placed into a restraining device
and the leg to be sampled is held so that a slight pressure is
applied to the saphenous vein. The vessel is then punctured and
the blood collected into an appropriate sample tube.

Results: Since the introduction of this technique within
safety assessment, it has been used routinely for pharmacoki-

netic and toxicology studies, with an approximate 50% reduc-
tion in the number of animals required.

Discussion: This technique does not appear to cause the ani-
mals undue stress, although slight bruising and swelling
around the sampling site is occasionally recorded.

200 µl of blood is the maximum practical volume obtainable
at each time-point, making it a prerequisite that the required
experimental analysis can be accomplished with this relatively
small volume.

Nevertheless, saphenous vein blood-sampling has proved
itself to be an extremely positive welfare initiative, capable of
producing scientifically valid results, whilst substantially
reducing the overall numbers of mice.

Poster

Introduction and use of the saphenous vein 
blood-sampling technique in the mouse
Catherine Ebbern
AstraZeneca R&D Alderley Park, Safety Assessment, Alderley Park, Macclesfield, England
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The implantation of new biomedical devices into living ani-
mals without previous biocompatibility evaluation is possible
based on current legislation. The HET-CAM test offers a 3R
compliant partially immunodeficient model allowing the simula-
tion of transplantation experiments prior to animal testing. To
compare these data with data acquired by animal experimenta-
tion, a meniscus regeneration experiment was repeated using the
HET-CAM assay.

The meniscus implant was a cut into 5x5 mm pieces and
applied onto the CAM. Samples were incubated for 3 days fol-
lowed by blood sampling, digital documentation and histological
evaluation. The meniscus devices were tested in a sheep model by
the Dept. of Orthopaedic Surgery and data were supplied for
comparison.

Analysis of the sheep knee joint showed good integration and
vascularisation of the implant. HET-CAM analysis revealed a firm

attachment of the samples and a high vascularisation. A synovial
hypertrophy observed in the sheep was visible as hypertrophy of
the CAM reticular connective tissue. Both models showed an
inflammatory response and a foreign body tissue reaction.
Analysis of synovial smears and blood withdrawn from the CAM
indicated a lymphocytosis.

Fertilised, 10 days incubated chicken eggs can show a tissue
response similar to an animal model. Biocompatibility and 
-incompatibility can be tested prior to in vivo implantation. The
routine application of the HET-CAM test would allow the exclu-
sion of unsuitable prototypes and facilitate the selection of a bio-
material type, thus reducing the side effects caused by improper
materials and allowing a reduction in animal numbers.

Poster

3R compliant biomaterial testing: HET-CAM 
evaluation of biomaterials gives comparable results to
in vivo models regarding biocompatibility patterns 
Claudia Eder1, Erwin Falkner2, Catharina Chiari-Grisar1, Helmut Appl3, Harald Schöffl3, 
Udo M. Losert2 and Stefan Nehrer1

1 Medical University Vienna, Dept. of Orthopaedic Surgery, Vienna, Austria; 2 Medical University Vienna, Core Unit for Biomedical
Research, Vienna, Austria; 3 ZET - Centre for Alternative and Complementary Methods to Animal Testing, Linz, Austria

Biodegradable scaffolds are crucial for transplantation of tissue
engineered cells. Animal models for scaffold evaluation usually
cover the mid-term and late tissue reactions, but the early phase tis-
sue response occurring during the first days after implantation is not
documented. The HET-CAM test was used to compare the early
phase tissue reaction in synthetic and natural scaffold materials.

All samples were tested on the CAM for three days followed by
digital documentation and histological analyses.

All samples were completely integrated into the connective tis-
sue of the CAM and showed different stages of degradation: The
Hyalograft C® scaffold was completely disintegrated into single
fibres while the Chondrocell® scaffold and the hyaluronic
acid/polycaprolactone prototype had maintained their original

shape. Both synthetic materials led to an inflammatory tissue
response and thrombus formation in single blood vessels was
observed. Fibrous tissue present in the surrounding of the bioma-
terial showed a beginning incapsulation of the implant. The normal
CAM structure was altered and atypical cells were observed. The
collagen implant only provoked a mild tissue response indicated by
the presence of single lymphocytes within the scaffold. 

While only mild reactions were observed after implantation of
the collagen scaffold, transplantation of synthetic biomaterials led
to alterations of CAM structure and the presence of atypical cells.
Although the long-term impact of these observations remains to be
evaluated, CAM testing is a valuable tool for short term analysis
and intermediate in vitro/in vivo biomaterial characterisation.

Poster

Tissue response to natural scaffold materials and
synthetic polymers: The HET-CAM test as 
analysis tool for early phase tissue reaction 
Claudia Eder1, Erwin Falkner2, Helmut Appl3, Harald Schöffl3, Udo M. Losert2 and Stefan Nehrer1

1 Medical University Vienna, Dept. of Orthopaedic Surgery, Vienna, Austria; 2 Medical University Vienna, Core Unit for Biomedical
Research, Vienna, Austria; 3 ZET-Centre for Alternative and Complementary Methods to Animal Testing, Linz, Austria
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Spontaneous granulosa cell tumour (GCT) of gerbil is a fre-
quent pathology in this species and follows the natural tumour
development along the animal life. We analysed a total of 241
GCT from 167 females. The largest incidence of GCT is in ger-
bils 2 to 3 years old, being most frequent in virgins. The ovarian
macroscopy is normal – with incipient microscopic GCT – or
shows developed tumour (cystic, solid or mixed). Based on the
microscopy GCT are classified in incipient, cystic, solid and
mixed. All tumours consist of nests and cords of cubical tumour
cells; there are luteinic cells, Call-Exner bodies, pseudofollicles,
incipient cysts, necrosis, and mitosis, except for the last one in
the incipient tumours. Invasion compromises more frequently

the ovarian hilus, periovarian fat, and fimbriae. The largest num-
ber of metastasis is in the omentum. All the tumours with necro-
sis are malignant, as they also show metastasis. Malignant GCT
represents 88% of the present sample. Natural death happened in
just four virgin females with malign GCT, 2 to 3 years old. The
information acquired and documented in this study is being used
in lectures of Basic Pathology – Neoplasm – given to graduate
students in our University. This tumour can be used as animal
model of the disease giving opportunity of studies in the devel-
opment of this ovarian tumour, including genetic, hormonal and
immune modulation, as well as action of antineoplastic drugs.

Poster

Spontaneous granulosa cell tumour of gerbil 
(Meriones unguiculatus) as a model 
for teaching and research in pathology
Maria A. Guzman-Silva and Margareth Costa-Neves
Universidade Federal Fluminense, Pathology, Niteroi – RJ, Brazil

Rheumatoid Arthritis (RA) is an inflammatory auto-immune
disease that affects approximately 1% of the population and
results in disability and joint deformity. As no cure exists, new
therapeutic mechanisms are explored with animal models such
as Adjuvant Arthritis. In this model rats are injected intrader-
mally in the base of the tail with Freund’s Complete Adjuvant,
resulting in an inflammatory response with necrosis at the injec-
tion site and a systemic immune reaction resulting in swollen
joints causing severe pain and discomfort comparable to RA. 

Attempts to reduce pain and discomfort in the animals are lim-
ited so far to extra bedding material, long-spouted water bottles
and maximally two animals per cage.

In order to reduce both animal discomfort and the number of
animals we are investigating the possibilities to refine data
acquisition and analysis by applying the Cat-Walk system and
infrared thermography. Additionally, a new generation of anal-
gesics is being screened for their effectivity to reduce pain with-
out affecting the immunological parameters of the arthritis
model. Preliminary data suggest induction of early arthritis coin-
cides with irregularity of the paw pattern and prolonged crossing
time on the Cat-Walk system, indicating possibilities for refine-
ment in data acquisition. Further results will be discussed.

*contributed equally 

Lecture

Alleviation of pain and discomfort in 
adjuvant arthritis rats
*Femke Hauet1, *Pascalle van Loo*2, Josee Wagenaar-Hilbers1, Hanneke van der Steen1, 
Frank Hamers3, Willem van Eden1 and Vera Baumans2

1 University of Utrecht, Dep. of Infectious diseases an immunology of the faculty of Veterinary Medicine, Utrecht, 
The Netherlands; 2 University of Utrecht, Department of Laboratory Animal Science of the faculty of Veterinary 
Medicine, Utrecht, The Netherlands; 3 Rudolf Magnus Institute of Neuroscience, Department of Pharmacology and 
Anatomy, Utrecht, The Netherlands
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The original concept first put forward by Morton and Griffiths
in 1985 was that the observation of clinical signs and their
degree of deviation from normality could indicate the level of
animal suffering. However, it is easy to be led astray if only
affected animals are observed, and they are only compared with
other controls in the experiment. What is vitally important is that
both control and experimental animals are compared with nor-

mal naïve animals. Some examples of such misleading compar-
isons will be given, and the use of simple systems of compari-
son offered in their place.

Morton, D. B. and Griffiths, P. H. M. (1985) Guidelines on the recognition of pain,
distress and discomfort in experimental animals and a hypothesis for assessment.
Vet. Rec. 116, 431-436.

Poster

The importance of control groups and normal 
in the assessment of animal wellbeing
David Morton
Birmingham, UK

Technological advancements enabling investigators to geneti-
cally engineer mice and rats quickly and efficiently have created
a deluge of models available for research today. The rise in mag-
nitude and complexity of genetically modified animals has
resulted in an increased number of models with reproductive and
adverse phenotypic challenges requiring special care to appro-
priately house and maintain these valuable models. This presen-

tation will describe a systematic approach to providing clinical
care to a large and diverse population of transgenic mice and
rats. Topics to be covered include clinical observation training,
managing adverse phenotypes including clinical assessment and
disposition, record keeping and data reporting, and determina-
tion and refinement of endpoints.

Lecture

Working with genetically engineered rodents: 
A comprehensive program of veterinary care
Kathleen Murray
Charles River Laboratories, Transgenic Services, Wilmington, MA, USA
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Over the last twenty years in the United States, the main vehi-
cle for promotion of the 3Rs has been inclusion of language
reflective of the 3Rs in federal regulation, including the Animal
Welfare Act, the US Government Principles for the Utilisation
and Care of Vertebrate Animals used in Testing, Research, and
Training, and Public Health Service Policy on Humane Care and
Use of Laboratory Animals. While an important step in the gen-
eral acceptance of the 3Rs within the research community, these
regulations do not provide practical guidance to scientists on
implementing the 3Rs. Such guidance is particularly needed for
the neuroscience research discipline, which has seen a doubling
in membership to its professional society over the last decade. In

order to address this, ILAR published a report “Guidelines for
the care and use of mammals in neuroscience and behavioural
research.” This report provides practical information on apply-
ing the 3Rs to common research methodologies, such as food
and fluid regulation. Neuroscience specific methodologies, such
as implanting neural probes, are also discussed. In addition, this
report introduces the scientist to advances in refinement strate-
gies, such as using behaviour to monitor animal pain. Since its
publication in 2003, more than 24,000 copies of the report have
been distributed and it is publicly available on the National
Institutes of Health (NIH) website.

Lecture

Promoting laboratory animal welfare and refinement in
neuroscience and behavioural research through an
Institute for Laboratory Animal Research (ILAR) report
Jennifer Obernier and Joanne Zurlo
Institute for Laboratory Animal Research, The National Academies, Washington, DC, USA

Animal models are valuable research tools in studying debili-
tating human diseases; but for ethical reasons it is particularly
important to focus on refinement in this kind of research. Since
the possibility to publish is an important driving force in
research, scientific journals strongly influence which approaches
are chosen by researchers. To study to which extent refinement
is reported, we analysed publications from 2003-04 using a
recognised severe model, R6/2 Huntington’s disease mice.
These mice show a rapid disease progress, with motor deficits
progressively worsening until premature death at about 14-18
weeks. Of a total of 27 papers, 24 reported experiments in which
mice reached the age where clinical symptoms appear. We dis-
tinguished between A) acute or ex-vivo, B) live-animal research
with a fixed cut-off point and C) survival experiments. The

papers were reviewed for references to: Welfare assessment,
humane endpoints, housing adaptations and compliance with
official recommendations. Despite that the majority of the
papers reported compliance with official recommendations (Tot:
19/24, A: 7/9, B: 4/6, C: 8/9), less than a third reported that
humane endpoints (Tot 6/24, A: 0/9, B: 1/6, C: 5/9) and/or hous-
ing adaptations (Tot: 7/24, A: 0/9, B: 3/6, C: 4/9) were applied.
Even for survival studies, where animals develop severe symp-
toms and ultimately become unable to eat and drink, half of the
papers failed to report such refinements. Journal publishing pol-
icy could play an important role in self-regulating research;
however on the basis of the reported observations we conclude
that this potential is presently poorly utilised.

Poster

Lack of references to refinement measures in 
published animal-based research of genetic diseases
I. Anna S. Olsson1 and Peter Sandøe2

(1) Institute for Molecular and Cell Biology, Laboratory Animal Science, Porto, Portugal; (2) Danish Centre for Bioethics and
Risk Assessment, Copenhagen, Denmark
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In the conventional test of social recognition used in
behavioural phenotyping of mice, mice to be tested are con-
fronted with juvenile stimulus mice; however van den Bos et al.
(ATLA 30, 299-304, 2002) have demonstrated that for rats, live
stimulus animals can be replaced by scent stimuli. We present a
pilot study of a similar approach in mice. Adult male mice
(N=12; equal numbers of two different genotypes) were housed
in same-genotype pairs, and cards were scent-marked by leaving
them in the mouse cages for 2 weeks. The behaviour of individ-
ually tested mice was studied in test cages with clean or scent-
marked cards. In the first test, mice were exposed to one clean
card (C) and one card with an unfamiliar scent mark (S1). After

a 5 minute interval, the test was repeated with the same scent
card as in the first test, together with a different, unfamiliar scent
card (S2). The time spent in contact with the cards was mea-
sured, with the hypothesis that mice showing social recognition
in the second test would spend more time in contact with the
new than with the recently encountered scent card. Indeed, mice
spent more time (Wilcoxon-signed-ranks test; Z=-2.43;
p=0.015) with S2 (70.22±5.90 s) than with S1 (43.01±5.92 s),
confirming the hypothesis. The results indicate that social recog-
nition in male mice can be demonstrated using scent cards rather
than live animals, thereby reducing the number of animals
needed for testing.

Poster

Replacing the use of live stimulus animals by 
scent cards in the social recognition test for mice
I. Anna S. Olsson
Institute for Molecular and Cell Biology, Laboratory Animal Science, Porto, Portugal

Introduction: 283 beagle dogs in the age group of 1-10 years,
that were bred and used in a laboratory, in India, were rehabili-
tated and homed. Families who adopted the dogs observed
severe behavioural/psychological trauma and/or physiological
ailments. Through this study it is proposed to record observable
signs of physical/physiological/psychological trauma in rehabil-
itated beagle dogs.

Methods: A random sample of 36 dogs was studied by way of
1) direct observation, 2) a comprehensive questionnaire and 3)
interaction with the owner of the dog.

Over 40 physiological/psychological/physical parameters
were recorded by way of a score sheet or descriptively and were
ascertained for 0, 90, 180 and 360 days post rehabilitation. Some
of the parameters that were studied included apathy, aggression,
fear, compulsive disorders, response to human presence and

touch, phobias, stereotypes, ability to bond with human beings,
physical deformities, physiological complaints etc.

Results: Apathy, extreme fear, tendency to hide, anxiety with
an obvious differential response to men and women were
observed in almost all the dogs. Stereotypies, pica behaviour,
coprophagia and compulsive disorders were common. Almost
all showed stress related skin disorders. A few beagles were
aggressive.

Discussion: The paper discusses and qualifies the physiologi-
cal and psychological status of these rehabilitated beagles, their
biological implications, interplay of hormones in canine stress
disorders, interferences in experimental responses, inferences of
canine studies and implications in extrapolating the same to
human health and well being.

Lecture

A behavioural study on beagle dogs rehabilitated 
from a laboratory in India
Shiranee Pereira1, Priyadarshini Govind*2, Massimo Tettamanti2 and Preetha Babu2

1 CIBA, Chennai, India; 2 International Centre for Alternatives in Research and Education (I-CARE), Chennai, India

Abstracts062-72  24.07.2005  12:36 Uhr  Seite 69



THEME 2, SESSION 2.5

ALTEX 22, Special Issue 200570

Spontaneous spike and wave discharges (SWD) on the corti-
cal EEG occur in 40-60% of our Imp:DAK outbred stock of
Wistar rats. The pattern of these high-voltage spindles in EEG
records is similar to that occurring in petit-mal epilepsy seizures
in humans.

Following the Hanover principles of mating and selection
based on the EEG, in F4 generation we obtained two lines: 1)
SWD[+] in which seizures occur in 100% of rats; and 2) SWD[-]
without seizures in three-hour EEG recording period. We used
60 rats (30 male and 30 female) divided according to occurrence
of seizures (30 of SWD[+] line and 30 of SWD[-]). To find dif-
ferences between these two lines, we applied the following
behavioural tests: open field test, radial maze test, conditional

passive and active avoidance tests and hot plate test. We per-
formed also morphometry of some regions of the brain, and
assessed the activity of acetylcholinesterase (AChE) in the brain
and blood. 

The SWD[+] rats showed impaired short-term spatial memory
and long-term memory, and significantly lower sensitivity to
pain. In the SWD[+] rats, morphometry revealed lover density of
neurocytes and glia cells in II-IV layer of the brain cortex. The
activity of AChE in midbrain, cerebellum, and blood of the
SWD[+] rats was lower.

We conclude that these two lines may be used in pharmaco-
logical or neurotoxicological studies according to the aim and
endpoints of the study.

Poster

The genetic absence epilepsy in Imp:DAK rats – a new
model
Joanna Piasecka-Zelga and Jan Stetkiewicz
Nofer Institute of Occupational Medicine, Lodz, Poland

Pet food companies that manufacture premium products often
conduct extensive research in the area of pet nutrition so as to 1)
evaluate the nutritional adequacy of new products, 2) assess
nutrient bioavailability of raw materials, and 3) evaluate the effi-
cacy of new nutritional technologies. Since aspects of this
research involve the use of animals, it is important that strict ani-
mal welfare guidelines are established, along with a research
program aimed at developing alternative methodologies. At the
Iams Company, several alternative methods have been devel-
oped to advance the Three Rs in all areas of pet nutrition
research. Protocols have been developed which allow feeding
studies, which have historically been done under laboratory-
controlled conditions, to now be conducted in the homes of pet

owners. Reapplication of in vitro methods, which were devel-
oped for the health care sector, has reduced the number of eval-
uations that must be conducted in animals. Advances in
analytical methodology have reduced the need to use animals for
evaluating protein quality. Development of new state-of-the-art
automated systems for the collection of faeces and urine can sig-
nificantly reduce the need to cage animals. Over the past two
decades, use of animal alternatives by many industries has not
only advanced animal welfare, but has led to methods that pro-
vide better data, which are faster and cheaper to generate. Not
only is investment in alternatives by the pet nutrition industry a
positive step in improving animal welfare, it will also lead to
faster, more cost-efficient and better results.

Lecture

Advancing the 3Rs in pet nutrition research
Len Sauers, Dan Carey, Mark Tetrick, Kathy Boebel, Matthew Greenwood, Gail Kuhlman, Sheri
Kubaszewski and Sarah Adams
The Iams Company, Dayton, Ohio, USA
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The local lymph node assay is now widely used to identify the
sensitising potential of chemical contact allergens: Mice are der-
mally exposed to test substances and lymphocyte proliferation
induced in the draining lymph node assessed by incorporation of
radiolabelled thymidine. Improvements of this assay, like flow
cytometric determination of B lymphocytic phenotype or T-cell
activation/memory phenotype have been described. In addition,
differential cytokine profiling, based on expression analyses of
cytokine mRNAs or ELISAs of cytokines produced by lymph
node cells ex vivo have been applied. It is now generally agreed
that respiratory sensitisers can be differentiated from contact
allergens by the induction of distinct cytokine profiles. In the
present investigation we applied a modified local lymph node

assay and measured cytokine production of ex vivo stimulated
lymph node cells by a cytometric bead array and flow cytome-
try. The respiratory sensitisers trimellitic anhydride, phthalic
acid anhydride and toluene 2,4-diisocyanate could be very well
distinguished from the contact sensitisers Oxazolon, 2,4-dini-
trochlorobenzene or α-hexyl cinnamaldehyde and the irritant
sodium dodecyl sulphate. Interleukin-4 is a differential marker
well suited to define respiratory sensitisation after topical appli-
cation of chemicals in the modified local lymph node assay.
Regarding the low numbers of animals used and the possibility
to differentiate between contact and respiratory sensitisers, this
test fulfils the criteria of reduction and refinement according to
the principles of the 3Rs.

Poster

The prediction of respiratory sensitising potential of
chemicals in a modified local lymph node assay
Helga Tuschl, Astrid Hrdina and Beate Fekete
ARC Seibersdorf research GmbH, Toxicology, Seibersdorf, Austria

Vaccination with whole cell pertussis vaccine is and will con-
tinue to be part of the vaccination programmes in many parts of
the world. In order to improve the whole cell pertussis vaccine,
research is performed to gain insight in the side-effects and the
components that causes these side-effects. In previous studies
the results (particularly body temperature) were difficult to
interpret due to the large variation in experimental outcome. A
research-protocol has been set up in which stress-reducing mea-
sures, as housing condition and handling from birth on, have
been taken up in order to guarantee the welfare of the animals as
well as to reduce variation in experimental outcome. Social
behaviour of the animals was continuously monitored with spe-
cial interest in hierarchy. Behavioural tests were performed to
determine tameness, anxiety and coping strategies. Testosterone

and corticosterone were measured to support the findings in the
behavioural tests. Body temperature was continuously moni-
tored by means of telemetry to measure the inoculation
response. Leucocyte counts and immunoglobulins were mea-
sured to determine the effectiveness of the vaccine. Handling has
a statistically significant effect on the overall behaviour of the
rabbits. Experimental procedures had no effect on body temper-
ature. Difference between vaccine concentrations could be dis-
tinguished, although the inoculation response between the
handled and non-handled groups differed in quantity and qual-
ity. Based on the results in body temperature it can be concluded
that the rabbit can be an appropriate animal model to investigate
the safety of the whole cell pertussis vaccine.

Poster

The rabbit as an animal model in vaccine safety
research; effects of experimental procedures
Cynthia M. Verwer1, Geert van Amerongen2, Ruud van den Bos1 and Coenraad F. M. Hendriksen2

1 Utrecht University, Animals, Science & Society, Utrecht, The Netherlands; 2 NVI, Bilthoven, The Netherlands
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Biotechnical and other experimental procedures are believed
to have an effect on the outcome of an animal experiment. In this
study we focussed on the effects of individual housing of Wistar
outbred rats in a toxicology experiment. A parental generation
was dosed, via the Benchmark dose approach, with a brominated
flame retardant (TBBPA). The offspring was kept on the same
doses as their mothers till the end of the study. Per gender the
offspring were randomly single or social (N=5 per cage) housed.
The experimental protocol followed the OECD415 guidelines,
enhanced for endocrine and immunological endpoints. Part of
the male animals was used in an immunisation study to test the
immune response to Sheep Red Blood Cells (SRBC). The other
animals were used in neurobehavioural studies. At the end of the
study part of the animals went for necropsy. During necropsy a

large number of organs and tissues were dissected for further
(bio)chemical or histological analysis. The following endpoints
were addressed: sperm quantity and quality, cellular composi-
tion, immunological subpopulations and NK activity, thyroid
hormones, clinical plasma components, TBBPA kinetics, in vitro
biotransformation of TBBPA, activity of P450 factors, activity
of steroidogenesis and histopathology of multiple organs.
Although there were significant differences, a major problem in
interpreting is the influence of age, bodyweight and gender,
which markedly alter many of these variables. The consideration
to house rats socially or individually should be based on the pur-
pose of an animal experiment and the sensitivity of differences
in parameters that serve this purpose.

Poster

Effects of housing condition on experimental 
outcome in a toxicology study
Cynthia M. Verwer1, Leo van de Ven2, Ruud van den Bos1 and Coenraad F. M. Hendriksen3

(1) Utrecht University, Animals, Science & Society, Utrecht, The Netherlands; (2) RIVM, Bilthoven, The Netherlands; (3) NVI,
Utrecht, The Netherlands
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Infectious disease studies can cause varying degrees of pain or
distress from exposure to infectious agents or toxins and subse-
quent morbidity and mortality. Although the consideration of
alternative methods prior to performing animal studies is man-
dated by United States regulatory authorities, many scientists
continue to view this requirement as intrusive and not beneficial
to their work. Another view might be that the development, eval-
uation, and implementation of alternative methods are a critical
part of the refinements made in any scientific endeavour where
methods are modified to produce the highest quality results.
Refinements in infectious disease studies consist primarily of
assessment strategies and selection of humane endpoints. This

begins with an understanding of the research’s impact on the
animal. Although animal models are used as biological systems,
many scientists seem unable to consider the impact of research
methods on the animal and their effects on the results. Why is it
difficult for some scientists to recognise and understand the full
effects of an experimental manipulation on an animal? Why are
alternative methods not a priority for scientists? What can the
regulatory agencies do to further encourage and enforce the use
of alternative methods? How does an IACUC resolve these
issues? Identifying the barriers to the development, evaluation
and implementation of alternative methods may assist in greater
application of alternatives.

Lecture

Impediments to humane endpoints in 
infectious disease research
Karl Andrutis1 and Alicia Karas2

1 Tufts University Cummings School of Veterinary Medicine, Division of Teaching and Research Resources, North Grafton, USA;
2 Tufts University Cummings School of Veterinary Medicine, Clinical Sciences-Anesthesiology, North Grafton, USA

Workshop 2.6 
Humane endpoints
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Animal well-being in an experimental study is often related to
the endpoint being used. Therefore, one of the major targets in
refinement strategies is replacement of potential painful or
stressful endpoints by earlier, humane endpoints. This strategy
has been adopted by the scientific community as well as by reg-
ulatory bodies, such as European Pharmacopoeia, and by organ-
isations such as WHO and OECD. Humane endpoints can be
defined as the point at which an experimental animal’s pain
and/or distress can be terminated, minimised, or reduced by
actions such as killing the animal humanely, terminating a
painful procedure, or providing treatment to relieve pain and/or
distress (CCAC, 1998). 

This workshop will present the outcome and will discuss the
conclusions and recommendations from the 2nd International

Conference on the Use of Humane Endpoints in Animal
Experiments for Biomedical Research that was held as a satel-
lite meeting to the 5th World Congress, August 20-21. The objec-
tive of the conference was to review progress made since the first
International Conference that was held in Zeist, November
1998. Important issues that were addressed are the recognition
and assessment of adverse effects in animals and the determina-
tion, validation, implementation and acceptance of humane end-
points. Furthermore, new techniques, new approaches and new
strategies using non-invasive methods were presented. Other
key-issues were the training of observers and the use of recently
developed remote sensing devices, such as telemetry and bio-
photonic imaging. The conference was initiated and organised
by the Working Group on Humane Endpoints (HELP).

Lecture

Workshop humane endpoints in animal 
experiments for biomedical research
Coenraad Hendriksen1, Klaus Cussler2 and David Morton3

1 Netherlands Vaccine Institute, Bilthoven, Netherlands; 2 Paul-Ehrlich-Institute, Langen, Germany; (3) Univ. of Birmingham,
Birmingham, UK

Urinary biomarkers as humane endpoints were reviewed
seven years ago (Poon and Chu, Proceedings of the International
Conference on Humane Endpoints in Animal Experiments for
Biomedical Research, Nov. 1998, Zeist. Hendriksen and
Morton, eds., pp 85-88). Since then, many new urinary biomark-
ers associated with a broad range of toxicity have been reported.
4-Hydroxynonenal, a lipophilic aldehyde, is identified as a
biomarker of lipid peroxidation induced by chemicals such as
TCDD, while 8-isoprostaglandin F2α is a specific marker of
free-radical catalysed peroxidation of arachidonic acid. Elevated
urinary metallothionein-1 is correlated with exposure to heavy
metals. Creatinuria has been repeatedly observed to associate
with testicular injury. Increased Clara cell protein (CC16) is
associated with lung damage following ozone exposure. Kidney
injury molecule-1 (KIM-1) is a novel urinary biomarker of prox-

imal tubular damage. Sucrose excretion has been used to mea-
sure the intestinal permeability change following drug induced
gastrointestinal damage. Microalbuminuria has been shown in
our laboratory to be a sensitive indicator of kidney tubular dys-
function in rodents. NMR and MS based proteomic and metabo-
nomic studies have identified new proteins and metabolites in
urine that are associated with organ toxicity. Thus, parvalbumin
alpha is recognised as a biomarker of skeletal muscle toxicity,
the metabolite N-methylnicotinamide is a potential biomarker of
peroxisome proliferation. Many metabolite profiles have been
documented that characterise toxic expressions of specific
chemicals and pharmaceuticals. Validating and incorporating
these new target and mechanism specific endpoints in toxico-
logical studies will enhance the power of detecting toxicity, and
reduce the number of animals used.

Lecture

Urinary biomarkers as non-invasive toxicological
endpoints – recent advances
Raymond Poon
Environmental Health Science Bureau, Health Canada, Ottawa, Canada
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Attempts by the regulated industries and animal advocates to
ascertain the amount of monies spent to shepherd alternatives
through to acceptance have been mitigated by the lack of
accountability by and the sheer number of federal agencies in
many of the industrialised countries providing some funding for
these activities. In addition, while Europe has provided a cen-
tralised focus for its resources and prioritisation, most countries
do not have readily accessible accounting of annual spending.

In order to prioritise replacement methods and also identify
immediate needs for “picking the low hanging fruit” in the field
of alternatives, a document must be collated on an annual basis
to provide genuine transparency of federal funding. Those
members of the regulated industries that fund research, devel-
opment and validation of alternative methods should also more
readily present data on annual dollars allocated for this work.

Lecture

The scope of international funding for research,
development, validation and acceptance of 
alternatives to animal tests for regulatory purposes
must become transparent
Sara Amundson
Doris Day Animal League, Washington, DC, USA

Theme 3 
Moral Issues of Animals, Alternatives 
and Public Policy

Chairs:
Jon Richmond (United Kingdom)
Martin Stephens (USA)

Session 3.1 
Influencing and making public policy
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A plethora of regulations require that many chemicals and
chemical products are tested for efficacy and/or safety. When
permitted to operate effectively and without bias, the
ECVAM/ICCVAM/OECD validation process can be used to
independently establish that new animal and non-animal test
procedures are sufficiently relevant and reliable for their stated
purposes and should be considered for regulatory use. However,
it is clear that many currently-accepted animal tests and candi-
date non-animal tests do not, and could not, meet the agreed cri-

teria for necessity, test development, prevalidation, validation
and acceptance. Do we therefore need an invalidation process to
parallel the validation process, so that such methods could be
independently reviewed and declared irrelevant and/or unreli-
able for their claimed purposes? Examples will be given of ani-
mal tests and candidate non-animal tests which ought to be
evaluated in this way, and which could ultimately be declared to
be invalid.

Poster

Do we need an invalidation process for 
animal and non-animal tests?
Michael Balls and Robert Combes 
FRAME, Nottingham, UK

In the Netherlands, laboratory animal use declined since 1978,
but has slowed down since mid nineties. There are numerous
factors influencing the use of animals in research. On the one
hand there is a policy addressed towards the replacement, reduc-
tion and refinement of laboratory animal use, such as through
financing 3R projects and regulation of animal experimentation.
On the other hand recent developments, such as the EU pro-
gramme REACH, may lead to an increase of animal use. In the
annual report “Animal use barometer”, which is initiated by the
animal welfare organisation “Sophia Vereeniging” and carried

out by the Netherlands Centre Alternatives to animal use (NCA),
trends in the animal use and the affecting societal factors are
evaluated, both on the national level as on the international level.
Insight in these processes is aimed to result in the development
of a more specific and effective policy towards a decrease in lab-
oratory animal use. The developments in 3R research and
implementation and advances that lead to either an increase or
decrease of laboratory animal use are monitored specifically.
Insight will be provided of trends and developments, and spe-
cific recommendations will be given.

Poster

The Animal use barometer – an annual report
Iris Boumans and Coenraad Hendriksen 
Netherlands Centre Alternatives to Animal Use, Animal, Science and Society, Utrecht, The Netherlands

Abstracts075- 83  24.07.2005  12:41 Uhr  Seite 76



THEME 3, SESSION 3.1

ALTEX 22, Special Issue 2005 77

The National Institutes of Health is the Nation’s medical
research agency supporting research to improve the quality 
of human health in the United States and around the world.
NIH develops research policies and scientific priorities using 
a collaborative process that involves its numerous stakehold-

ers, including policies related to the use of animals in research.
We actively seek scientific and public input and strive 
to develop approaches that serve the interests of the NIH, 
the research community, and the public. Examples will illus-
trate the process.

Lecture

NIH policies and strategies
Norka Ruiz Bravo
National Institutes of Health, Bethesda, MD, USA

The European Commission (EC) has stated that all testing to
satisfy the new REACH legislation for chemicals risk assess-
ment must be undertaken according to the OECD health effects
test guidelines (TGs). Each guideline has been analysed with
respect to its design and its scientific and animal welfare impli-
cations, the extent to which it makes use of modern techniques,
and its suitability to be used in the REACH system for the test-
ing of large numbers of chemicals. The results of this analysis
were published recently (ATLA 32, 163-208, 2004). It was found
that some of the TGs required by the EC in its annex to the
REACH proposals are unnecessary and that many others need to
be updated to make use of modern methods and new knowledge,
and to use current approaches for applying refinement and

reduction strategies, to improve the scientific and animal welfare
aspects of the procedures used. This report raises the serious
question of why the OECD secretariat, and the various national
co-ordinators and government experts who represent the 30
Member Countries of the OECD, have allowed the TGs to
become so outdated and unsuitable. This presentation discusses
the above issues, and makes recommendations for improving
this highly unsatisfactory situation in the light of ongoing initia-
tives by the OECD to improve the process of test guideline
development. It is recommended that this focuses on updating
TGs, as well as producing new ones, particularly those based on
advanced, non-animal approaches to testing. 

Lecture

The current OECD health effects test guidelines for
REACH are in urgent need of revision
Robert Combes
FRAME, Russell and Burch House, Nottingham, UK

Abstracts075- 83  24.07.2005  12:41 Uhr  Seite 77



THEME 3, SESSION 3.1

ALTEX 22, Special Issue 200578

Before a drug enters human clinical trials, pharma-
cokinetic/dynamic parameters (“ADME”) and toxicity must be
assessed, and few non-animal methods are currently accepted.
Animals are also used for quality control in drug production.
Because of the global nature of the drug market, the
International Conference on Harmonization (ICH) was estab-
lished in 1990 to align regulatory requirements across key
regions. ICH consists of regulators and industry groups from
Europe, Japan, and the U.S., as well as several observers.
Amongst its other activities, ICH publishes consensus guide-
lines for preclinical testing which have contributed to a decrease
in duplicative animal testing across regions. However, the sys-
tem is fallible: In 2001, Japan requested additional preclinical
testing of Oxycontin in beagles, even though the drug had been

on the U.S. and European markets for 30 years. In addition, ICH
guidelines have largely not incorporated validated 3Rs methods.
The coalition of animal protection groups known as ICAPO
(International Council on Animal Protection at the OECD) has
formed a sister organisation, ICAPI, to address animal testing
issues at the ICH. ICAPI has made a formal request for
observership status at ICH meetings in order to liaise more effi-
ciently with other global pharmaceutical stakeholders. Though
ICH activity has tended to focus on the retrospective alignment
of methods long accepted in all member regions, ICAPI is well
positioned to help expand this focus to harmonising acceptance
of emerging alternatives by bringing 3Rs methods to the table in
a timely manner, thus facilitating their incorporation into ICH
guidelines and their global adoption.

Poster

International harmonisation of testing for 
pharmaceuticals: animal protection at the ICH
Sadhana Dhruvakumar
People for the Ethical Treatment of Animals (PETA), Research and Investigations, Norfolk, VA, USA

In Canada, the responsibility for overseeing the care and use
of animals in science lies with the Canadian Council on Animal
Care (CCAC). Each of the three programs of the CCAC
(Assessment, Guidelines and Education, Training and
Communication) operates through a peer-based system. The
development of CCAC guidelines affords the opportunity for an
interface between scientists using animals as tools to obtain sci-
entific data; animal welfare scientists trying to understand the
“needs” of animals used in science; animal care personnel; ani-
mal welfare and community representatives. The use of a peer-

review approach ensures that CCAC guidelines are based on
sound scientific evidence and expert opinion that takes into con-
sideration current societal values and the interests of the ani-
mals. Examples from recently published CCAC guidelines (the
care and use of wildlife; the care and use of fish; and laboratory
animal facilities) will be used to demonstrate the process in
action. In particular, the development of guidelines in areas
where there is a lack of scientific evidence will be discussed,
including short-term and long-term strategies for addressing the
need for research to support guidelines’ development.

Lecture

Developing guidelines – the Canadian experience
Gilly Griffin and Clément Gauthier 
Canadian Council on Animal Care, Ottawa, Canada
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Animal experimentation and testing in human subjects are to-
day a necessary part of the development of new drugs. The use
of experimental animals and human subjects is, however, a
source of concern for the European public in general. 

Biosimulation holds great hopes for the future in reduction,
refinement and replacement of animal and human experimenta-
tion in drug development. Biosimulation, however, is a complex
and difficult research field to understand and hence to appreciate
by the public. 

BioSim, a new EU sponsored Network of Excellence on
Biosimulation – a New Tool in Drug Development has as a vehi-
cle for its dialogue with the public established a workpackage on
Bioethics and Dialogue with Public. 

The objectives of the workpackage are to establish how and
to which extend biosimulation can contribute to the resolution

of bioethical issues in drug development by reducing, refining
and replacing animal and humane experimentation, establish
how biosimulation can contribute to the implementation of the
3Rs (reduction, refinement and replacement) in animal and
human research, establish if and how the 3Rs principle in ani-
mal research can be expanded to experiments on humans,
increase awareness among European research groups involved
in biosimulation of the 3Rs principle in animal research and
improve the knowledge and understanding of biosimulation and
its potential for resolving key bioethical issues in drug develop-
ment in the European public.

The objectives and the workplan of the BioSim workpackage
on Ethics and Dialogue with the Public will be presented.

Poster

Biosimulation and its contribution 
to the 3Rs in animal and human research
Hanne Gürtler
Living United Consult, Alleroed, Denmark

Animal welfare is a topic which interest many people. The
way we use and exploit animals today and the conditions we
provide for them raise many concerns in the public in many
countries.  

The views on animals and their use are today much polarised
in the society as a whole and among different stakeholders and
have over the years led to many confrontations between protec-
tors and users of animals. The present speed of the technologi-
cal development and the globalisation will not reduce these
tensions. There is therefore a need for generating a common
understanding on animal welfare issues and for developing prac-
tical and applicable solutions which balance the needs and wel-
fare of animals and humans.

The implementation of new welfare initiatives is a common
challenge for all users of animals. Therefore there should be an

increased dialogue, exchange of experiences and collaboration
between the different users on the implementation of new wel-
fare initiatives.

The purpose of the Living United Initiative is to bridge sci-
ence, business and society and hereby contribute to an improved
dialogue between science and society on issues related to animal
welfare and animal-human relations, an increased dialogue,
exchange of experiences and collaboration among users and
between users and protectors and a decreased polarisation in
society through broad stakeholder involvement, constructive
dialogue, joint efforts and innovative communication. 

The objectives of the Living United Initiative and the Living
United Stakeholder Forum for communication of balanced solu-
tions will be presented.

Poster

Living United – a new international initiative on 
animal welfare and animal-human relations in action
Hanne Gürtler
Living United Consult, Alleroed, Denmark
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The population of dogs and cats in Brazil is growing without
control, as the Brazilian people have not assimilated the concept
of responsible ownership. The increased population of dogs and
cats lead to several public health problems. The capture and
euthanasia is expensive, difficult and ethically compromising.
The ovariosalpingohystherectomy and orquiectomy are the best
methods to minimise overpopulation, as well as the conscience
of the owner regarding the responsible ownership, registration
and identification of the animals. This study aimed to perform
surgical sterilisation of dogs and cats, to reduce their population,
integrating the program with education and research, by using
the same animals. The animals were selected from owners of
low income. The surgeries were performed by undergraduate

and graduate students and residents under supervision, in practi-
cal classes and research projects. In 2004, 1028 dogs and cats
were castrated, being about 70% female and 30% male dogs and
cats. This project has reduced the population of dogs and cats,
has provided an alternative method for teaching anaesthesiology
and surgical technique and allowed the elaboration of 15 clinical
research projects as an alternative to the use of animals specifi-
cally for teaching and research purposes. The student acceptance
of the method was excellent, increasing their responsibility and
dedication when compared to the use of the animals from the
experimental kennel. The use of animals for research was
avoided, integrating a public health campaign for the population,
teaching and research under ethical principles.

Poster

Population control of dogs and cats: a proposal for
interacting education, research and society
Stelio Luna, Alfredo Lima, Paulo Steagall and Bruno Minto 
FMVZ-UNESP, Veterinary Surgery and Anaesthesiology, Botucatu-SP, Brazil

The Australian Code of Practice for the Care and Use of
Animals for Scientific Purposes is the key policy document gov-
erning such use of animals in Australia and has been the basis
for similar documents in New Zealand, Singapore, and Hong
Kong. First published in 1969 as an initiative of the scientific
community, the seventh edition was published in 2004. Today,
revision of this code is the responsibility of a diverse group rep-
resenting research institutions, funding bodies, regulators and
animal welfare organisations; extensive public consultation is an
essential part of this process. The principles of the 3Rs, the pri-
macy of practitioner responsibility and the oversight by Animal
Ethics Committees are fundamental elements of this code
which, in recent years, has been incorporated into state legisla-

tion. Since the inception of this code there have been significant
changes in community involvement in and expectations of how
and why animals are used for scientific purposes. The ways in
which this code, associated legislative changes and other public
policies governing such use of animals have evolved in Australia
against a background of increasing expectations of transparency,
accountability and consultation are discussed and the involve-
ment and influence of various stakeholders in setting policies
and achieving outcomes is considered. As a scientific activity
where the practitioner is expected to take primary responsibility
for the welfare of the animals, the use of scientific evidence to
inform such policies and the involvement of scientists in their
formulation also is examined.

Lecture

The development and implementation of 
public policies governing the use of animals in the life
sciences – influences and outcomes
Margaret Rose
University of New South Wales, Prince of Wales Clinical School, Sydney, Australia
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For ethical and scientific reasons, the German Animal
Welfare Federation strives for an end to all animal experiments.
Therefore political activities lately have concentrated, amongst
other issues such as cosmetics testing or the use of non-human
primates in research, on the new EU Chemicals Policy,
REACH. Its aim to submit not only new but also existing chem-
icals to an extensive evaluation scheme encompasses the danger
that this might lead to a substantial increase in animal testing.
To avoid this, the challenge to fundamentally revise an entire
area of legislation should be taken as an opportunity to bring
about a change in paradigm in safety testing and evaluation.
The German Animal Welfare Federation has subjected the con-
cept of the REACH system to an in depth scientific evaluation

and has put forward detailed proposals that ensure that the new
Chemicals Regulation will serve to improve human health and
environmental protection without the use of live animals. These
proposals are continuously being brought forward to national
and European politicians and members of relevant authorities,
as well as to the public and other stakeholders representing
industry and environmental or consumer protection organisa-
tions. Institutions that indirectly influence the new EU
Chemicals Policy are also addressed, such as the OECD –
responsible for international test guideline acceptance, or
national and European funding institutions who can play an
essential role in promoting the further development of appropri-
ate non-animal test methods.

Lecture

Challenges and opportunities of animal welfare
organisations in influencing and making public policy
Ursula G. Sauer
Deutscher Tierschutzbund, Akademie für Tierschutz, Neubiberg, Germany

The issue of animal research has aroused intense debate, par-
ticularly in the UK. It is unhelpful to view the discussion as
being only between those who are in favour of research and
those who are against it, since between these two poles of the
spectrum there are a range of further positions. In May 2005, the
Nuffield Council on Bioethics, an independent UK body exam-
ining ethical issues raised by new developments in biology and
medicine, published a report on “The ethics of research involv-
ing animals”. This talk will focus on the conclusions made in the
report, and present recommendations for future policy and prac-
tice. The principal ethical question considered is: is it permissi-
ble for one species to cause pain, suffering and death to another

to achieve aims that benefit primarily the former species? The
report discusses the ethical arguments to foster an understanding
of the debate, identify areas of agreement and understand what
lies behind the remaining disagreement. The report concludes
that further moral argument alone cannot provide a universal
answer as to whether or not research on animals is justified, but
practical advances in scientific method can reduce areas of con-
flict. For this reason, the importance of the 3Rs, and especially
of the need to find replacement alternatives, cannot be over-
stated. Considering this, the report makes recommendations on
improving access to information, the role of funding bodies, eth-
ical review processes and implementation of the 3Rs.

Poster

The ethics of research involving animals
Harald Schmidt
Nuffield Council on Bioethics, London, UK
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Voluntary associations play a significant role in the United
States and globally in deliberating issues and establishing soci-
etal policies. Effective associations have advanced knowledge,
skills, and attitudes in the arts and sciences because they pro-
mote research; disseminate information; provide education,
training, and a forum for deliberation; and influence public pol-
icy in the governmental and private sectors. This presentation
will enhance the understanding of how associations function and
reach consensus on important society topics. A taxonomy of
associations will be presented and the major functions of each
type of association will be explored. 

The role of the American Association for Laboratory Animal
Science (AALAS) in advancing animal welfare will illustrate
the impact of national associations on animal welfare and further

clarify how associations function. AALAS is the largest and old-
est voluntary association in the United States devoted to the
advancement of responsible laboratory animal care and use to
benefit people and animals. The association encourages
research; publishes research findings, opinion articles, and 
educational materials; develops position statements on animal
science topics; provides education and training in print and elec-
tronic formats; promotes professional standards through certifi-
cation; and sponsors an annual conference devoted to scientific
and practice excellence. These endeavours promote the philoso-
phy of the Three Rs (refinement, replacement, and reduction).
Specific examples of how AALAS has promoted animal welfare
throughout its 55-year history will be used to illustrate the ded-
ication to implement the Three Rs philosophy.

Lecture

The role of national associations in 
promoting animal welfare
Ann Turner
American Association for Laboratory Animal Science, Memphis, USA

The debate on animal welfare and in particular animal testing
contains many different views, variations of tolerability, 
knowledge and emotions but it is widely recognised that the 
use of animals in research is a huge and growing social and
political concern.

The opinion of a society and its citizens are and should be a
key driver for policy makers. Legislation is a reflection of the
values and morals of a given society in a given time. For policy
makers it is essential to understand what citizens know and
expect in order to produce laws which are accepted and
respected. For politicians their popularity can depend on their
stance for a particular cause. 

Understanding societal expectations is of interest to all other
stakeholders. Consumer research informs producers about what

their clients know and feel about animal testing. Differences
between regions, age and social profile give international corpo-
rations the opportunity to fine-tune marketing messages and to
adapt their animal testing policy. 

For the animal welfare movement, the views of its members
and society are an integral part of its advocacy work. It assists in
deciding priorities, manage expectations and deliver information
needs.  

An overview of recent opinion polls and consumer research
will attempt to give a insight in what citizens and consumer 
in this day and age think about the use of animals for scientific
purposes and what the consequences are for policy makers,
industry, scientists and other relevant stakeholders.

Poster

The importance of understanding societal expectations
and awareness on animal testing and alternatives
Sonja Van Tichelen
Eurogroup for Animal Welfare, Brussels, Belgium
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The goal of guidelines and regulations for laboratory animals
is to provide for optimal animal welfare while facilitating the
best science. While many guidelines are based on published data
and scientific principles, others are based more on expert opin-
ion and can vary widely among countries. In 2003, ILAR hosted
an internationally-sponsored workshop on the Development of
Science-based Guidelines for Laboratory Animal Care. The pur-
pose of the workshop was to bring together experts from around
the world to assess the available scientific knowledge that
impacts current and pending guidelines for laboratory animal
care. Platform presentations focused on issues ranging from
mechanisms of regulation development across different coun-
tries to data-based studies on the effects of environmental
enrichment on research outcomes. In discussion sessions, par-

ticipants were tasked with evaluating the current scientific liter-
ature on animal housing and environmental enrichment, identi-
fying gaps in the current knowledge in order to encourage future
research endeavours, and assessing the effects of current and
proposed regulations on facilities, research, and animal welfare.
During the point/counterpoint session to discuss the pros and
cons of harmonisation of standards, most of the panel members
expressed positive attitudes about working toward some form of
harmonisation. There was a consensus among participants to
continue the dialogue and to pursue an international effort to
both identify data gaps and address the challenge of filling the
gaps through additional research. Several activities have
emerged as a follow-up to the workshop, and these will be dis-
cussed.

Lecture

International efforts to identify data gaps 
for the development of science-based guidelines 
for laboratory animal care
Joanne Zurlo1 and Hilton Klein2

1 National Academy of Sciences, Institute for Laboratory Animal Research, Washington, DC, USA; 
2 Merch Research Laboratories, Laboratory Animal Resources, West Point, PA, USA
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Even the best national 3Rs implementation standards have lit-
tle impact on other countries. In contrast, the international stan-
dards have substantial effects through empowering animal
advocates in public and legislative debates. While the rhetoric of
national pride acts against adopting even best foreign standards,
it usually works (with a partial exception for the superpowers)
for compliance with internationally sanctioned rules.

A good example of an international standard in action is the
Guidelines for Euthanasia of Experimental Animals (Close et
al., 1996, 1997) adopted as the European standard by the EC.
Such international standards are badly needed in other areas,
such as the use of animals in education; application of humane
endpoints beyond those in safety evaluation, which are covered
by the OECD’s (2000) document; individual marking (tagging)

of laboratory and wild animals; and, first and foremost, ranking
of experimental procedures in terms harms to animals. The
importance of an internationally accepted harm scale is hard to
overestimate as it would permit differentiate the acceptability of
generic procedures depending on their harm grade (e.g. to accept
only lowest grade procedures in education).

With many countries worldwide having little if any regula-
tions of animal research and testing, any reasonable standard
adopted by an international committee is better than none, both
in terms of its immediate effects when used by animal protec-
tionists, and as a draft for future improvements. Hence a plea to
use international gatherings, such as the World Congress on
Alternatives, to at least initiate work on the many missing 3Rs
implementation standards.

Lecture

Establishing the 3Rs principle around the world: 
A plea for international standards
Andrzej Elzanowski
University of Wroclaw, Department of Zoology, Wroclaw, Poland

Workshop 3.2 
Establishing the 3Rs principle around the world
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The NIEHS has developed several programs to promote basic
research and to translate these discoveries into alternative test
methods by promoting their development, validation and accep-
tance by regulatory agencies. 

The NIEHS Division of Extramural Research and
Training(DERT) supports investigator-initiated basic research
that can lead to the development of alternative test methods as
well as the actual development of alternative toxicity tests via its
grants program. It also supports the development and prevalida-
tion of alternative toxicity tests via its small business innovation
research (SBIR) grants and contracts and its small business tech-
nology transfer(STTR) program that specifically stimulates co-
ordination between university researchers and small businesses. 

The NTP works to develop more efficient mechanism-based
testing strategies such as genetically engineered models and the
implementation of microchip based gene expression technolo-

gies for use in improving in vivo assays and development of in
vitro assays. It also supports workshops to promote the develop-
ment of alternative toxicity tests.

The NTP Interagency Center for the Evaluation of Alternative
Test Methods (NICEATM), in co-ordination with the
Interagency Coordinating Committee for the Validation of
Alternative Test Methods (ICCVAM), co-ordinates and directs
the independent validation studies necessary to evaluate the sci-
entific validity of alternative test methods for their proposed reg-
ulatory application. ICCVAM then forwards the NICEATM
validation recommendations to the appropriate federal agencies
for consideration of acceptance and incorporation in test guide-
lines, regulations and policies. 

DERT, the NTP and NICEATM have resources available to
both fund and promote their particular aspects of the NIEHS
alternative test development and validation program.

Lecture

NIEHS: Program in alternative test method 
research, development and validation
Jerrold J. Heindel, William S. Stokes and Christopher Portier 
NIEHS, RTP, NC, USA

The Netherlands Centre for Alternatives to Animal Use
(NCA), established in 1994, is the central point in the
Netherlands for co-ordinating research and disseminating infor-
mation on alternatives to animal experiments. The centre is part
of the Department for Animals, Science and Society of the
Faculty of Veterinary Medicine within the Utrecht University. 

The NCA collaborates closely with the Dutch Alternatives to
Animal Experiments Platform (Dutch Platform) and the
Programme Committee Alternatives to Animal Experimentation
of the Netherlands Organisation for Health Research and
Development (ZonMW). The aim of the NCA is defined as: “To
stimulate the development, validation and application of alterna-
tives to animal experiments in the Netherlands.”

The focus of interest is divers. First, NCA supports ZonMw in
a number of activities, such as the publication of a newsletter

and the management of an online data base of 3Rs studies per-
formed in the Netherlands and by having a website (www.nca-
nl.org). NCA also participates in training courses on Laboratory
Animal Science. Additionally, NCA performs own research pro-
jects in the area of the development and validation of 3Rs
approaches in the quality control of immunobiologicals, the use
of human tissue, the implementation of humane endpoints in
animal experimentation and the application of new technologies
such as genomics. Finally, NCA co-ordinates the activities of the
European Resource Centre for Alternatives to animal use in
higher education (www.eurca.org), in collaboration with the
University of Edinburgh.

Lecture

The Netherlands Centre for Alternatives 
to Animal Use (NCA)
Coenraad Hendriksen
National Centre for Alternatives, AL Bilthoven, The Netherlands
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The FRAME Reduction Committee was established in 1998
and has recently been reorganised into the FRAME Reduction
Steering Committee and a number of working parties. Members
of the Committee are representatives from industry and
academia, with expertise in statistics, experimental design, ani-
mal welfare and alternatives research. The Committee’s main
objective is to reduce the number of animals used in research,
education and testing without compromising the quality of
research or hindering scientific progress.

The Committee facilitates the implementation of reduction
initiatives by providing educational material, training aids and
guidelines for journal editors. In addition, it aims to improve
awareness of the potential ethical and scientific rewards that can
be gained from implementing initiatives to reduce the number of

animals used in biomedical research, via a number of different
worldwide forums.

The Committee’s working parties work towards three specific
goals, which together form the Reduction Initiative, namely
implementing reduction, broadcasting the message, and assess-
ing how successful reduction is.

Some of the Committee’s recent initiatives are described and
information about key resources given. The FRSC is the only
group that has the sole commitment of reducing the number of
animals used for experimental purposes. It provides invaluable
and important information to researchers, the Government and
other animal welfare organisations to expedite reduction initia-
tives where no alternatives are yet available.

Poster

The FRAME Reduction Steering Committee
Michelle Hudson
Fund for the Replacement of Animals in Medical Experiments, Nottingham, UK

In this paper I want to vindicate that the 3R is the major ethi-
cal justifiable concept to overcome the confrontation of two
often used ethical positions. Anthropocentric libertarianism with
the claim of nearly no animal research control/regulation and on
the opposite side the animal rights/liberation movement with the
claim of the immediate abolish of every animal exploitation. In
a pluralistic society no such extreme positions can become the
only way of legal enforcement of morality. In modern theories
explaining the relation of law and morality it is often used the
comparison of legal positivism and natural law. Ostensible legal
positivists like Kelsen and Hart defend the separation of law and
moral whereas natural law theorist like Fuller (The Morality of
Law), Devlin (The Enforcement of Morals) and Finnis (Natural

Law and Natural Rights) defend a strong relation. But as I want
to show that the concept of natural law/rights is not very helpful
for bio/ethical considerations. Because the main problem is still
unsolved, which position of natural law/rights is supported by
morality: The libertarian or the animal rights? Then I want to use
for defending 3R the analysis of J. Waldron from his famous
anthology (The Theory of Rights) where he as editor resumes,
that if metaethical cognitivism is untenable, then rationally
resolvable disputes in bio/ethics become possible only between
those who share certain fundamental values or principles in
common. The 3R will be the justified starting point for the
search of such values and principles. 

Poster

Animal research, law and morality: Ethical assumptions
and their relevance for defending the 3R
Erwin Lengauer
University Vienna, Department Philosophy/Ethics, Vienna, Austria
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Introduction: The concept of the 4th R rehabilitation of labo-
ratory animals can be best described as a continuum of Three Rs
credo, in keeping with the spirit and philosophy of the founders
of this doctrine, Russel and Burch.

Methods: Borne from the philosophy and belief in Ahimsa,
the concept of the 4th R is today defined and elaborated in the
guidelines of the CPCSEA (Committee for the Purpose of
Control and Supervision of Experiments on Animals) Govt. of
India and is a new law proposal with the Govt. of Italy. In coun-
tries like Italy and Switzerland the concept of 4th R is grown out
of several years of arduous effort of both scientific and animal
welfare personnel.

Results: The CPCSEA guidelines state that personnel using
experimental animals have a moral responsibility for the ani-

mals after their use and investigators are responsible for the
aftercare and/or rehabilitation of animals post-experimenta-
tion. An ongoing project for the promulgation of a new legis-
lation in Italy for laboratory animal care and use, includes the
concept of the 4th R.

Discussion: The Government of India is now posed to imple-
ment and work out rehabilitation measures, working with
funding agencies, scientific institutes and animal welfare
organisations. The paper discusses the evolution and status of
the concept of the 4th R in India, Italy and Switzerland, its
legal status, the ethics and philosophy of the concept and prac-
tical implications in propounding the credo of 4Rs in the care
and use of laboratory animal care and use.

Poster

The success of the concept of the 4th R: 
A new era in laboratory animal care
Shiranee Pereira1, Massimo Tettamanti2, Cristina Del Tutto3, Giulio Schmidt3 

and Prema Veeraraghavan2

1 CIBA, ICAR, Chennai, India; 2 International Centre for Alternatives In Research and Education (I-CARE), Chennai, India; 
3 Camera Dei Deputati, Govt. of Italy, Rome, Italy

In India the CPCSEA is a statutory body of the Government
of India and draws its powers from Prevention of Cruelty to
Animals Act 1960 .The Act states that the “duty of the commit-
tee is to take all such measures as may be necessary to ensure
that animals are not subject to unnecessary pain and suffering
before, during and after the experiment” and “experiments on
animals be avoided wherever it is possible to do so if other
devices and the like may equally suffice”. This can be traced as
the first legal indication of the concept of alternatives in India.
The PCA Act 1960, was conceptualised by Rukmini Devi
Arundale, theophist and philosopher, a contemporary to
founders of the classical concept of the 3Rs – Russel and Burch.

The Breeding of and Experiments on Animals (Control and
Supervision) Rules 1998 further reiterates the concept of alter-
natives. The CPCSEA, proactively works to propagate the con-
cept of the 3Rs and an independent expert committee has been
constituted to suggest and implement alternatives in research,
education and drug testing. There have been profound changes
made in education, in the use of equines in the production of
immunobiologicals, manufacture of tissue culture vaccines etc.
The CPCSEA in 2004, further recognised the concept of the 4th
R rehabilitation of laboratory animals as a national policy which
states that personnel using experimental animals have a moral
responsibility towards these animals after their use.

Lecture

The status of the concept of the 3Rs in India
Shiranee Pereira
CIBA, ICAR, Chennai, India
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A project to promote awareness and acceptance of the Three
Rs principle of Russell and Burch in Latin America and the
Caribbean was initiated in 1998 under the leadership of the
Centre for Toxicology and Biomedicine (TOXIMED) in
Santiago de Cuba. Information about alternatives has thereby
been provided to about two hundred and fifty academic and
research institutions from many countries of that region. As a
main part of the initiative, short courses, lecture series and prac-
tical trainings have been delivered to hundreds of attendees
from those sectors. In seven years many scientists and educa-
tors have been persuaded of the advantages of using alternatives

and they have started to include them in their laboratories and
classrooms. Nevertheless, this is so in a reduced group of coun-
tries yet. Papers referring to reduction, refinement and/or
replacement are being increasingly published in scientific Latin
American journals. Furthermore, there is almost no scientific
event on laboratory animals or related fields that does not
include at least a session about alternatives. The goal of this
paper is to present the achievements with the incorporation of
the Three Rs principle in the daily work of some Latin
American and Caribbean institutions. 

Lecture

Increasing use of alternative methods in 
Latin America and the Caribbean
Luis U. Perez and Gisela A. Murillo 
Centre for Toxicology and Biomedicine (TOXIMED), Laboratory for Alternative Methods, Santiago de Cuba, Cuba

Brazil is a young and continental country and, for this latter
reason, you can find different economical, social, cultural and
educational statuses throughout its extension. The same princi-
ple applies to the scientific field, where you have areas of excel-
lence in some regions and, in others, little knowledge of many
subjects.

In relation to the 3Rs we had been working trying to reach the
whole country. This strategic plan consists in:
1. Using educational programs in universities and research

institutes where animals are used;

2. Holding discussions in Brazilian regulatory agencies (more
specifically, Environmental and Health), showing the need of
international harmonisation in required tests with animals;

3. Implementing Ethical Committees on Animal Use and their
importance on guiding researchers and teachers on the
application of the 3Rs.
It has been continuous and hard work, but it was worth doing.

The results will be presented and they are so encouraging that
keep us stimulated to continue this work and we can see forward
on a promising future.

Lecture

The 3Rs in Brazil
Ekaterina Rivera
Federal University of Goiãs, Brazil
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The knowledge of the 3Rs principle in different countries of
the Latin America area is still very limited, depending on the
area we consider, and makes necessary its diffusion. In order to
introduce this concept, we have organised in the last seven years
several courses of alternative methods in different countries such
as Cuba, Chile, Argentina and Brazil and in faculties of
Pharmacy and Medicine. Our common language, facilities the
diffusion, understanding, and discussion of the real situation of
their institutions. The people attendant these courses were in all
the cases professionals in the research and education area and in
all the cases were very receptive and, were prepared to diffuse
these ideas to their colleagues.

After an introduction on the history of the 3Rs we focused the
course in the most relevant alternative methods of Toxicology in
vitro with theoretical and practical classes.

Other important part of the course, especially for teachers was
the introduction of the different alternatives in education and the
manner to look for information of new alternatives and their
advantages in front of the traditional practices with animals.
Finally, we presented the more relevant webs to find information
on the 3Rs principle all around the world.

This kind of courses constitutes an excellent manner to
approach people to the 3Rs principle and facilities their diffu-
sion, especially when the attendants are educators who will give
information to students and futures professionals.

Poster

Diffusion of the 3Rs principle in Latin America
María P. Vinardell
Universitat de Barcelona, Dep. Fisiologia, Facultat de Farmacia, Spain

In biomedical research test animals are frequently used in lab
experiments. Since 1980 the use of these animals decreased and
got partly replaced by alternative methods. Subsequently the EU
stimulated this trend by introducing art 23 of Directive
86/609/EEC where the Commission and Member States have to
make efforts to develop and validate alternative methods in order
to use fewer experimental animals and apply less painful proce-
dures. In order to join forces in this process “ecopa” (European
consensus-platform for alternatives) was founded. Ecopa is
composed of several national platforms. A consensus platform is
officially formed when the four major stakeholders – govern-
mental institutions, animal welfare, academia and industry – are
united. Within this context a project was started with the purpose

to create consensus on the 3R strategy and a meeting was organ-
ised between all stakeholders of the national platforms. The aim
of this meeting was to achieve consensus concerning the inter-
pretation and ethical implication of: 1) pain and suffering in
relation to research aims and 2) the (un)-equality of certain
species (e.g. the tendency to designate a special status to pri-
mates), in relation to the concept of replacement. These topics
were discussed last June in Ljubljana (Slovenia) by means of a
tailor-made consensus methodology. This approach disclosed a
spectrum of professional and cultural values that are relevant in
accomplishing harmonisation within an expanding Europe. The
results of the meeting will be presented and discussed.

Poster

Consensus platforms as a tool to reach 
harmonisation within an expanding Europe
Robert Vincent 
Depart. Biology and Society, Faculty of Earth and Life Sciences, Free University of Amsterdam, Amsterdam, The Netherlands
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One of the past bottle-necks in the funding schemes was the
lack of global European co-ordination of the identification and
validation of alternative methods for regulatory purposes. The
European Commission and its relevant DGs have recognised this
and many initiatives were taken.

ECVAM closely collaborates with national, international
and industrial research funding bodies to make the missing
alternatives available. On European Commission level,
ECVAM offers to play a proactive role in this process by
encouraging development activities and being involved in sev-
eral FP6 projects, which deliverables will hopefully feed into
ECVAM’s validation studies. 

ECVAM funds directly and manages feasibility and pre(vali-
dation) studies which could reduce, refine and replace the use of

animals for cosmetics, chemicals and other products testing,
thus meeting the legislative requirements. 

ECVAM funds and organises on a regular basis workshops
and taskforce meetings, which help to identify promising alter-
native methods and testing strategies and feedback to research
programmes or validation activities.

Although the commitment and willingness of the European
Commission to contribute to co-ordination and funding of 3Rs
efforts through its own research and validation funding, signifi-
cant results can only be obtained if there is a joint effort between
scientists, the Member States, industry and NGOs.

Lecture

ECVAM and its collaborative efforts to ensure a 
better co-ordination and funding of research,
development and validation of alternative methods 
for regulatory purposes
Sandra Coecke, Pilar Prieto, Valérie Zuang, Marlies Halder, Silvia Casati and Thomas Hartung 
ECVAM, Institute for Health and Consumer Protection, Joint Research Center, European Commission, Ispra, Italy

Workshop 3.3
Forum of national and international 
institutions funding
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FRAME (Fund for the Replacement of Animals in Medical
Research) was founded as a scientific charity in 1969 in London
with the objective of promoting the development and validation
of alternatives to animal experimentation. Since the early 1980s,
FRAME funds a research programme focused on laboratory
research at the University of Nottingham Medical School and at
its offices nearby. This research has encompassed all the Three
Rs (replacement, refinement and reduction) of Russell and
Burch. Substantial contributions have been made by FRAME
scientists in many areas, including skin and eye toxicity using
human cell models, embryotoxicity, genetically modified ani-
mals, endocrine disruption, genotoxicity, carcinogenicity, toxi-
cogenomics, the use of non-human primates, testing legislation,

the non-invasive use of volunteers and animal welfare. FRAME
also has two scientific committees, on reduction and toxicity
respectively, and a comprehensive web site which provides a
useful resource on information on alternatives and how to search
for it in the literature. FRAME works closely with industry, reg-
ulatory agencies and governments at national and international
levels and is active in campaigning for legislative reform world-
wide. FRAME receives funding from a variety of sources,
including the general public, charitable trusts, industry and
research grants to enable it to pursue its ultimate goal of replac-
ing all animal experiments with advanced, scientifically justified
and robust non-animal methods.

Lecture

FRAME – A scientific charity working for 
better science and animal welfare
Robert D. Combes
FRAME, Nottingham, UK

The development of novel, alternative in vitro tests has been a
priority for the various European Community research pro-
grammes since the 80s. The current Framework Programme
(FP6) funds research on non animal testing methods mostly
under thematic priority 1.

In the first three years of the programme, 55.5 million € have
been invested in developing robust and effective in vitro methods
that will withstand the requirements of international validation.
The funding instruments used are: Integrated Projects (IP),
Specific Targeted Research Projects (STREP) and Specific
Support Actions (SSA).

Research topics currently supported by the EC encompass the
application of in vitro cell and sensor technologies to replace in
vivo animal studies, in vitro test strategies predicting human
acute, chronic and reproductive toxicity. Hepatotoxicity, cellular

(this includes research on human embryonic stem cells) and
organ toxicity and specific types of toxicity such as allergies are
also included. 

Funding is also devoted to pharmacotoxicity and kinetic stud-
ies applied to product screening and the development of phar-
maceutically relevant lead compounds. SSAs range from
activities to raise awareness on the use of alternative methods in
New Member States and Candidate Countries, to the promotion
of new biosensor-based technologies for the Three Rs, and the
analysis of the mechanisms of nuclear hormone receptors to
potentially bridge the gaps between in vitro and in silico.

This presentation will provide a review of currently available
funding under FP6 relevant to Three Rs research, with detailed
information on forthcoming possibilities offered by the 4th call
(deadline November 2005).

Lecture

Research in in vitro toxicology funded under 
the 6th Framework Programme. Review and
opportunities for the forthcoming 4th call
Maria Dusinska and Beatrice Lucaroni
European Commission, Research Directorate General, Brussels, Belgium
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CAAT established its Research Grants Program shortly after
the Center’s creation in 1981. The program originally was
intended to provide critical seed money for scientists to develop
new in vitro methods for risk assessment. As the need for more
research in the refinement area became apparent, CAAT
expanded its grants program, starting in 2001, to include refine-
ment projects as well.

For the 2006-2007 funding period, CAAT solicited projects in
the following areas:
- Refinement ($25,000 maximum): grants focused specifically
on the issues of alleviating pain and/or distress in laboratory
protocols. 
- Developmental Toxicology and Developmental

Neurotoxicology ($50,000 maximum): projects using in vitro
methods, embryonic stem cells, or species such as c. elegans
or zebrafish to address these areas. 

- Immunotoxicology ($50,000 maximum): grants focused on
basic mechanisms as they relate to toxicity.
We follow a stringent, peer-reviewed process for selecting

grant recipients. To date, CAAT has funded nearly 300 grants for
a total of about $5.5 million.

In 2004, CAAT further expanded the refinement program,
adding the Animal Welfare Enhancement Awards. These awards
($6,000 each) are aimed at the people who work directly with
the animals, such as lab technicians, animal technicians, and vet-
erinarians. The focus of the awards is to improve housing, han-
dling and/or experimental situations for laboratory animals. 

For more information about CAAT grants, please see
http://caat.jhsph.edu/programs /grants/grants.htm. 

Lecture

Funding opportunities through the Johns Hopkins Center
for Alternatives to Animal Testing (CAAT)
Alan Goldberg
The Johns Hopkins Center for Alternatives to Animal Testing, Baltimore, USA

The Seventh Framework Programme, FP7, refers to the next
research programme in a series of multi-annual Framework
Programmes that have been the European Union's main instru-
ment for funding research and technological development since
1984. 

The Commission's proposals for FP7, published on April 6,
2005, will cover the period 2007-2013. 

The total budget for FP7, as proposed, is of 73 billion Euro,
with a yearly average of around 10 billion Euro. 

The adoption of the research framework programme will be
subject to a co-decision procedure, in which the Commission,
Council and the Parliament play an equally important role. The
new proposal is based on a year-long process of consultations
with interested parties. The debate on FP7 continues throughout
2005 and 2006 and includes negotiations among the European
institutions, Member States and stakeholders. 

Subtitled “Building the European research area of knowledge
for growth”, FP7 is designed to respond to the competitiveness
and employment needs of the EU through four specific pro-
grammes:
1. Co-operation: mainly collaborative research in 9 areas, and

joint technology initiatives 
2. Ideas: basic research, through the European Research

Council 
3. People: training, fellowships
4. Capacities: infrastructures, helping SMEs, regions of

knowledge, science and society.
Details of these programmes will be set out later in the year. 
The presentation will provide an update of FP7 preparations,

focussing on scientific areas and funding tools relevant to
research in the Three Rs, particularly in the sections devoted to
Human Health, Environment as well as Science and Society. 

Lecture

“Three Rs” R&D in the European Union: Funding tools
and opportunities of Framework Programme 7
Beatrice Lucaroni and Maria Dusinska 
European Commission, Research Directorate General, Brussels, Belgium
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Ecopa represents the pan-European umbrella organisation of
national consensus platforms (NCP) consisting of those four
parties (animal welfare organisations, industries, governmental
institutions and academia) interested in fostering research,
development and implementation of alternatives to animal
experiments. NCPs and ecopa adhere to the 3R concept of
refinement, reduction and replacement. They exhibit a type of
non-governmental organisations combining the parties involved
in an area of interest being diverse in their views and nature, but
agreeing to find a consensus.

Members of ecopa are the NCPs in Europe (voting members)
but also associate members (individuals, societies, associations,
institutions). Ecopa was founded 2002 in Brussels by NCPs
from now 15 European states and legally recognised on April 21,
2004 as an international not-for-profit organisation. 

Examples will be presented how ecopa strives (see:
http://ecopa.vub.ac.be) i) to raise public, government and sci-

entific awareness in Europe for a better acceptance of alterna-
tives in animal experimentation, ii) to facilitate the exchange of
scientific information, expertise and experience between
National Consensus Platforms, EU, government, industry, ani-
mal welfare and science institutions, iii) to organise confer-
ences and seminars, publish documents, collect and circulate
information and iv) to support scientific and educative initia-
tives. The final goal is the further development and implemen-
tation of 3R methods in Europe and worldwide. This is driven
by the ongoing EU specific-support-action CONAM
(Consensus networking on Alternative Methods within
Europe). Examples of interactions between the 3R Research
Foundation (the NCP of Switzerland) and ecopa demonstrate
the beneficial outcome of this networking.

Lecture

The beneficial partnership between the European
(ecopa) and the National Consensus Platforms (NCPs) for
Alternatives to Animal Experimentation is growing
Peter Maier
3R Research Foundation, Münsingen, Switzerland

In its more than 25 years of existence, the NTP has been a
leader in toxicology testing and research within the United
States and contributed significantly to the scientific knowledge
used in making public health decisions. Dramatic advances
have occurred in computer science and molecular biology dur-
ing the last decade of the 20th century and beginning of the
21st century. In August 2003, the NTP set forth a vision for the
21st century: to support the evolution of toxicology from a
predominantly observational science at the level of disease-
specific models to a predominantly predictive science focused
upon a broad inclusion of target-specific, mechanism-based,
biological observations. The NTP Roadmap, developed with
input from leading researchers in academic, industry, govern-

ment, and advocacy groups, addresses the goals of the NTP
vision for the 21st century and provides a framework for set-
ting NTP research priorities to achieve the most efficient and
effective research portfolio possible. The NTP Roadmap iden-
tifies the challenges and opportunities confronting the program
and discusses the directions for the NTP in three main areas:
(1) refining traditional toxicological assays, (2) developing
rapid, mechanism-based, predictive screens for environmen-
tally induced diseases, and (3) improving the overall utility of
toxicology for public health decisions. The NTP Roadmap is
posted on its web site (http//ntp.niehs.nih.gov) or available in
hardcopy from the NTP Liaison and Scientific Review Office
(phone: +1-919-541-0530).

Lecture

Research directions in toxicology at the 
US National Toxicology Program
Christopher Portier, John Bucher, William Stokes and Mary Wolfe 
NIEHS, Environmental Tox., RTP, NC 27709, USA
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This presentation provides an overview of the NC3Rs, includ-
ing background and examples of current activities.

In May 2004, Lord Sainsbury, Parliamentary Under-Secretary
of State for Science and Innovation, announced the establish-
ment of the NC3Rs. The NC3Rs became operational after the
first meeting of its board in September 2004.

The NC3Rs provides a UK focus for the promotion, develop-
ment and implementation of the 3Rs in animal research. The
Centre brings together stakeholders in the 3Rs in government,

academia, industry and animal welfare organisations to facilitate
the exchange of information and ideas, and the translation of
research findings into practice that will benefit both animals and
research. 

The NC3Rs funds high-quality 3Rs research, organises work-
shops and symposia to disseminate and advance the 3Rs and is
developing a range of 3Rs information resources and guidelines.
Further information on the NC3Rs can be found on the new,
comprehensive 3Rs web resource at www.nc3rs.org.uk.

Lecture

An overview of the National Centre for 
the Replacement, Refinement and Reduction 
of Animals in Research (NC3Rs)
Vicky Robinson
National Centre for the Replacement, Refinement and Reduction of Animals in Research (NC3Rs), London, UK

Since 1990 ZEBET at the BfR has funded research in
Germany according to the 3Rs principle in order to reduce test-
ing in animals for scientific and regulatory purposes. An annual
budget of 300,000 € allowed ZEBET to support on an average
of 10 concurrent projects for 2-3 years. To date 87 projects have
been funded; most of them at university laboratories. The pro-
gram is advertised at the national level and around 20% of the
applications have received funding. Several successful projects
have initiated international validation studies in the field of reg-
ulatory toxicology, e.g. phototoxicity, skin and eye irritation,
ecotoxicology, pyrogenicity. ZEBET has also funded biostatisti-
cal support for validation studies. Other projects helped to
replace the production of monoclonal antibodies in the ascites

mouse by culturing ascites cells in advanced bioreactors, the
production of polyclonal antibodies in chicken eggs rather than
in rabbits, the use of embryonic stem cells in embryotoxicity
testing, establishing transgenic cell lines for drug metabolism in
humans and quality control and standardisation of commercial
human skin models. 

Funding by the German government via ZEBET and the BfR
has proven remarkably successful, since some of the new meth-
ods developed in the program have been accepted for regulatory
testing at the international level. Moreover, a considerable num-
ber of projects achieved international recognition and were
awarded for contributing to refining, reducing or replacing test-
ing in experimental animals.

Lecture

ZEBET’s funding program for the development of
alternatives to testing in animals
Horst Spielmann, Manfred Liebsch, Andrea Seiler and Susanne Boy 
ZEBET, National Center for Documentation and Evaluation of Alternative Methods to Animal Experiments, BfR, Federal Institute
for Risk Assessment, Berlin, Germany
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The marketing and use of chemicals for various purposes
require hazard and risk assessment with respect to human health
and the environment. Depending on the respective legal context
specific information including data on (eco)toxicological prop-
erties is required in order to perform hazard and risk assessment.
For mutual acceptance of data reasons internationally standard-
ised and accepted testing methods are required. The majority of
testing methods in toxicology – and to a certain extent in eco-
toxicology – involve testing with vertebrate animals. For animal
welfare reasons the OECD has committed to the 3R principle

already 1982, simultaneously encouraging to discover, develop
and validate alternative testing systems. In recent years a num-
ber of in vitro test methods have been developed, validated and
published as OECD test guidelines, many of them with the
engagement of the German ZEBET. Especially with the new
European Chemicals Policy REACH, which aims at improved
environmental and human health safety without additional ani-
mal testing wherever possible, the development of alternative
testing methods and “intelligent testing strategies” including
also QSARs is of utmost importance.

Lecture

Status and perspectives of alternative testing 
methods for chemical safety assessment in the
regulatory context
Petra Greiner
Abteilung IV1, Umweltbundesamt, Dessau, Germany

Session 3.4 
Policy implementation
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The European Commission (EC) recently published its fourth
report on the number of animals used in the EU. Although, a set
of standardised tables are now used, the new reporting format
still fails to provide an adequate level of information regarding
the use of laboratory animals. The reports are only published
every three years. As such there may be a tendency to ensure that
fewer animals are used, or reported as being used, in those years.
Further underestimates of animal use within the 15 Member
States arise from the exclusion of animal breeding for, for
instance, the generation of transgenic strains rather than for
direct experimentation. Neither do the statistics indicate whether
the animals used were normal, genetically modified or contain

harmful genetic defects, which is especially relevant given that
mouse transgenics research has persistently increased over the
past decade. The UK statistics include animals used in breeding
programs and in transgenic experimentation such that the UK
domestic statistics report almost 1 million more animals than
appeared in the UK submission to the EU statistics. Further dis-
crepancies will be discussed, but it is clear that changes are
required to improve the way in which statistics on laboratory
animals in the EU are reported. This will allow trends to be dis-
covered more readily and areas for reduction, refinement and
replacement initiatives to be identified. 

Poster

A critical analysis of the 2002 EU statistics on 
the use of laboratory animals for scientific purposes
Christina Grindon and Nirmala Bhogal
FRAME, Nottingham, UK

The inclusion of animal welfare into the German Constitution
in 2002 gained world-wide attention. With great expectations
animal welfare organisations had been lobbying and campaign-
ing to reach this goal for more than a decade, and they had good
reasons to do so: in several concrete cases the regulations of the
German Animal Welfare Act had been overruled by basic rights
laid down in the Constitution, such as the freedom of science,
the freedom of education and the freedom of professional
choice. According to a decision of the German Federal
Constitutional Court, licensing authorities were not allowed to
reject applications for animal experiments on scientific or ethi-
cal grounds.

Three years after the change in the Constitution has taken
place not much seems to have changed concerning the practice

of animal experimentation, and the regulation thereof, in
Germany. Therefore, it is time for a review of the situation. This
presentation looks at case studies from different areas of
research involving animals to analyse which consequences the
change of Constitution actually has brought about. Licensing
procedures as well as specific cases of animal husbandry and
care are examined. Also, findings of a survey among licensing
authorities and members of ethics committees undertaken in
2005 are used to assess the practical implications of the change
in the German legislation.

This review is to yield a list of concrete measures that would
need to be taken by the government and the authorities to pay
regard to the animal welfare requirements resulting from the
amended Constitution.

Lecture

Three years of animal welfare in the 
German Constitution – the balance from an 
animal welfare perspective
Roman Kolar
Animal Welfare Academy, Akademie für Tierschutz, Neubiberg, Germany
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The classic LD50 test, developed in 1927, has, since the end of
the 1970s, been widely criticised for both scientific and animal
welfare reasons. In 2002 the original LD50 test (OECD 401) was
deleted from the OECD guidelines, and replaced by modified
versions of the LD50, requiring fewer animals. These are: the
fixed dose procedure (TG 420), acute toxic class method (TG
423) and the up-and-down procedure (TG 425).

One of the few remaining instances where the classic LD50 is
still used today is the mouse LD50 test, in the potency and safety
testing of botulinum toxin, used in both cosmetic and therapeu-
tic preparations. 

The European Pharmacopoeia has set the regulatory frame-
work for non-animal testing of botulinum toxin type A for injec-

tion (No. 2113; 5th edition EP). A non-animal immunoassay –
the SNAP-25 endopeptidase assay – has shown excellent results
with respect to the estimation of the potency of type A toxin in
therapeutic preparations (ATLA 31, 381-391, 2003). Similarly,
two rapid, non-animal assays have also been developed for
botulinum toxin type B.

The only remaining obstacle to regulatory approval of these
non-animal methods would appear to be the validation process.
There is a moral imperative to give priority to the validation pro-
cess with respect to these particular non-animal methods in view
of the fact that this test requires over 80,000 mice in the UK
alone every year. 

Lecture

Botulinum testing – time to kill the LD50

Andre Menache
Scientific Consultant to Animal Aid, Tonbridge, UK

The High Production Volume (HPV) program was launched in
the US by the EPA in 1998. In an effort to reduce the number of
animals killed in this large testing initiative, members of the ani-
mal welfare community met with government officials and
negotiated several basic principles set forth in a letter from EPA
to all HPV participants (10/14/99), and reiterated in a Federal
Register notice. The goal was to avoid check-the-box toxicology
in fulfilling the basic SIDS data set, which if followed for each
chemical, would result in well over a million animal deaths.
Laudable goals included the formation of chemical categories,
the use of existing data to the greatest extent possible, and sim-
ilar common sense approaches to spare animals and still meet

the goals of the program. After more than five years experience
and review of over 370 test plans, the success of this effort is dis-
appointing. Many examples exist in which companies duplicated
testing, for example, if the data were non GLP. In other
instances, published data existed which were not used, either
individually or in conjunction with other data (in a weight of evi-
dence approach) to avoid new animal testing. Over time, how-
ever, some successful strategies were developed by reviewers in
the animal welfare community and in collaboration with consci-
entious companies to reduce testing and still meet the SIDS
requirements. Examples of these strategies will be provided and
explored as they might apply to future testing programs.

Lecture

Strategies to reduce animal 
testing in US EPA’s HPV program
Chad Sandusky1, Megha Even1, Kristie Stoick1 and Jessica Sandler2

1 PCRM, Toxicology and Research, Washington, DC, USA; 2 PETA, Federal Liason, Norfolk, VA, USA
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In many industrialised countries, it can be nearly impossible
for a member of the public to obtain current and specific infor-
mation regarding animal experiments. In Canada, research pro-
tocols specifying the number and species of animals used in an
experiment, the procedures to which they were subjected, and
the associated level of invasiveness, are considered “confiden-
tial,” as are meeting minutes of institutional animal care com-
mittees and reports of government inspections and private
accreditations. The public does not even have access to a com-
plete list of laboratories that conduct animal experiments.
British policy is even more restrictive, such that it is a criminal
offense to release such information publicly. Relatively greater
transparency exists under U.S. “freedom of information” legis-
lation, notwithstanding gaps in federal oversight and documen-

tation for the most commonly used, yet “unregulated,” species.
In contrast, the Swedish constitution guarantees the right of
every citizen to have access to documents held by public author-
ities, which many Swedes consider to be an indispensable part
of the democratic process. Legislated and other mechanisms
enabling public access to official documents concerning animal
experiments in these four countries will be examined, as will
arguments both for and against preserving the confidential
nature of certain types of research information. Overarching 
policy questions that will be explored include: “What level and
type of information does the public need to make an informed
decision about the need for and acceptability of animal experi-
ments?” and, “Can rigid confidentiality and public accountabil-
ity truly co-exist in a democratic society?” 

Lecture

Access to obfuscation: Can rigid confidentiality 
and public accountability co-exist?
Troy Seidle
People for the Ethical Treatment of Animals, Research and Investigations Dept., Toronto, Canada

Using animals for testing products with a cosmetic purpose
has been controversial for decades. As revealed in a 2003 exposé
by FRAME, the potency testing of Botox® Cosmetic, the popu-
lar wrinkle smoother, currently entails not only animal use for a
cosmetic purpose, but also uses one of the most heavily criti-
cised animal-based tests, namely, the LD50 test. Consequently,
we argue that the manufacturer of Botox Cosmetic – Allergan,
Inc. – has an ethical obligation to expeditiously replace the LD50

test with a non-animal method and, in the meantime, institute
any appropriate reduction and refinement alternatives. The
Humane Society of the United States (HSUS) approached the
US-based company in 2004 to request disclosure of the details
of its potency testing of Botox Cosmetic and its efforts at

replacement, reduction, and refinement. Allergan revealed few
details, and also declined an HSUS offer to work with the com-
pany to move this issue forward. The competent US authorities,
the Food and Drug Administration (FDA), claim that they
“encourage” alternative methods of assessing the potency of
Botox Cosmetic, but do not appear to be doing anything con-
crete to move the issue forward. Some form of potency testing
of Botox Cosmetic is essential, given that its active ingredient,
botulinum toxin, is one of the deadliest substances known to
man. Potential Three Rs alternatives have been identified by the
European Pharmacopeia. Whatever alternatives are developed
and validated for Botox Cosmetic will also apply to its sister
product, Botox, which has several therapeutic applications.

Lecture

LD50 Testing of Botox® Cosmetic
Martin Stephens1 and Michael Balls2

1 The Humane Society of the United States, Animal Research Issues, Washington, DC, USA; 
2 Fund for the Replacement of Animals in Medical Experiments, Nottingham, UK
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In the New Zealand national animal welfare infrastructure, the
National Animal Ethics Advisory Committee (NAEAC), the
National Animal Welfare Advisory Committee (NAWAC) and
the Australian and New Zealand Council for the Care of Animals
in Research and Teaching (ANZCCART NZ) all play important
and discrete roles in ensuring that the government of the day
received independent, broadly-based advice regarding the use of
animals in science, in agriculture and for other purposes.

This paper covers the following:
- The genesis of NZ AEC/NAEAC system, including role of

scientific community, Government, NGOs etc. with reference
also to NAWAC and ACCART/ANZCCART.

- The legal status of committees, evolution of statutory role and
importance of independent advice.

- Committee membership balance and succession and
importance of consensus decision-making and leadership.

- The importance of formal management of committee
activities, including strategic and operational planning and
performance review including external feedback.

- The importance of monitoring international developments and
building international networks, including reference to
CCAC, ICLAS, AALAS and the nascent role of the OIE.

- The importance of policy, legal and ethical development re-
use of animals in research, testing and teaching to use of
animals in agriculture, and other areas, and vice versa.

- The NAEAC role in relation to independent monitoring of
AECs and code holders.

Lecture

Moral issues of animals, alternatives and public policy
David Bayvel
Biosecurity New Zealand, Ministry of Agriculture and Forestry, Wellington, New Zealand

Session 3.5
Ethical review – good practice and outputs
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Scientists skilled at presenting results for publication and
research proposals for peer group review by grant-awarding
bodies often have difficulty with the different approach needed
when presenting proposed work for ethical review or public
scrutiny. Dialogue with researchers in the UK has provided
some principles for documents and guidance that should help
scientists in bringing out the points useful for ethical analysis
and in developing a style for presenting the work to the lay
reader.

Key elements in the documentation are: 
1. a clear and logical layout that follows through from the inten-

tion of the work, to the plan for carrying it out and the exper-

imental design principles to be followed, to the animal use
itself, with a separate section on the costs to the animals and
how these would be minimised.

2. prompts that scientists can readily understand for the main
issues to be covered in ethical analysis.

3. easily-accessed notes and examples.
With help from journalists a set of guidelines for the style for

lay summaries has also been developed.
This talk will give examples of the documents and guidelines

and present some of the feedback from those who have used
them and those who have been involved in ethical review of the
material produced with their assistance.  

Lecture

Documents and guidelines to help scientists 
provide material suitable for ethical review
Derek Fry
UK Home Office, Shrewsbury, Shropshire, UK

Lay (sometimes known as “citizen”) involvement in the
review of animal experiments is now a requirement – or at least
recommended practice – in many countries. The involvement of
lay participants is important because they widen the perspectives
brought to bear on the issues surrounding the use of animals, and
in particular on the assessment and weighing of harms and ben-
efits. Although lay representation is most commonly thought of
at the level of local and national ethics committees, lay people
can make valuable contributions at other stages in ethical review,
for example with respect to decisions on research directions, pri-
orities and/or funding, and at the other end of the process when
publishing research.

There are, however, many different interpretations of who
qualifies as “lay”. It is important to recognise these differences

when interpreting the role, because the individual’s background,
expertise and affiliations will clearly influence the nature and
extent of their input. Members from different backgrounds also
vary in respect of their confidence in contributing to the review
process and the resources that they need to help them feel com-
fortable and be effective in the role.

This presentation draws on the experiences of the wide range
of lay members who attend the RSPCA’s Forum for Lay
Members of Ethical Review Processes (ERPs), in the UK. It will
review their role, describe where they feel they have made the
most positive contributions, and explore issues that they find dif-
ficult. It will also introduce a number of lay members resources
developed by the RSPCA at their request.

Poster

Developing lay input into ethical review
Maggy Jennings and Jane A. Smith 
Royal Society for the Prevention of Cruelty to Animals (RSPCA), Research Animals Department, Horsham, UK
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In Germany, according to the German Animal Welfare Act,
scientists must provide prior to undertaking an animal experi-
ment an ethical and scientific justification in their applications to
the licensing authority. In such justifications reference is made
to lacking knowledge with regard to development of human dis-
eases or the need of better and even new therapies for humans. 

The present study is based on applications of biomedical
study groups of three universities in Bavaria (Germany) between
1991 and 1993. These applications have been classified accord-
ing to their publications as successful in the animal model (Lindl
et al., ALTEX 18, 171-178, 2001).

We investigated the frequency of citations, the course of 
citations and the question in which type of research the primary
citations have been taken up: in subsequent animal studies, in 

in vitro studies, in review articles or in clinical studies. The cri-
terion we applied was whether the scientists succeeded to reach
the goal in their applications: to contribute to new therapies or to
gain results of direct clinical impact.

The outcome was unambiguous: even though 86 clinically ori-
entated publications in which the above mentioned publications
were cited could be tracked (7.1% of all citations), only in 2
publications a direct correlation between the results from animal
experiments and observations in humans could be noted
(0,16%). But even in these 2 cases the hypotheses that had been
verified successfully in the animal experiment failed in any
respect.

The implications of our findings may lead to demands con-
cerning improvement of the licensing practice in Germany.

Poster

Literature survey of 51 approved legal proposals for
animal experimentation purposes: No evidence 
for any human therapy after 10 years is apparent
Toni Lindl1, Manfred Voelkel2 and Roman Kolar3

1 Inst. Applied Cell Culture Ltd., Munich, Germany; 2 Ethical Commission of Northern Bavaria, Wuerzburg, Germany; 
3 Animal Welfare Academy, Neubiberg, Germany

Introduction: About 25 years ago the Australian philosopher
Peter Singer replaced the traditional question whether humans
are allowed to kill animals by two new questions: the question
of killing and the question of suffering. He is convinced that this
approach, to consider the issue of killing animals in isolation
from the infliction of suffering, is necessary for a clear philo-
sophical understanding of the separate issues involved. 

Methods: The ideas of recent philosophers – Peter Singer,
Tom Regan, Paul Taylor and others – concerning the question of
killing are compared with each other and with ideas of historic
philosophers – René Descartes, Thomas Hobbes, Immanuel
Kant, Jeremy Bentham and others – touching the question of
killing. All arguments are analysed down to their underlying

postulates. Because postulates are finally unprovable their plau-
sibility was compared. 

Results: The result is a paradox. The most plausible postulates
are found in ancient arguments, although the question of killing
was not understood in the modern way. The arguments however
published since Singer raised the question of killing are build on
postulates of low plausibility. 

Discussion: Evidence suggests that the philosophical uncer-
tainty about the question of killing follows from an inadequacy
of the human ability to make moral evaluations for the problem
in question. The killing of animals without any signs of fear or
suffering (shown by the animals involved) seems to be neither
moral nor immoral but unexpectedly without a moral status. 

Poster

Animal ethics and the question of killing
Joerg Luy
Institute of Animal Welfare and Behaviour, Veterinary Departement/FU Berlin, Berlin, Germany
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Revised Directive (86/609/EEC) shall require detailed and
harmonised ethical evaluation of animal studies, and will be
based on cost-benefit analysis. In this analysis the likely benefits
of the study are weighed against the cost – i.e. harms like pain,
suffering and distress – to the animal. It can be foreseen that
both commodities to be weighed have to be broken down to
smaller elements in order to weigh or attach an ethical value
judgement to each and then these elements can be used in the
overall assessment of an animal study. What is perhaps even
more important is improving all relevant areas of concern, but
particularly so that both animal welfare and good science are
promoted. Whenever replacement alternatives cannot be used,
ethical evaluation can and must focus on the two other alterna-

tives, refinement and reduction and these are also fundamental
elements of any harm in a cost/harm-benefit analysis. Processes
and policies of ethical evaluation vary considerably in Europe,
and need in many cases to be modified. Evaluation of the 6th
Framework Programme applications is an example of truly
European process: Benefit assessment is carried out first by sci-
entific evaluators, and applications with high scores go to ethi-
cal panel. A similar assessment of benefits should be done in all
cost-benefit analyses, but the local ethics committees may lack
the needed expertise. Nordic Forum for Ethical Evaluation sug-
gested a Cost-Benefit-Means approach for evaluation. In this
model, the means are available methods either to improve the
benefits or to decrease the costs.

Lecture

Processes and policies for ethical evaluation 
in Nordic Countries and Europe
Timo Nevalainen
National Laboratory Animal Center, University of Kuopio, Kuopio, Finland

Animal Ethics Committees (AECs) play a key role in research
governance, but there has been little study of the factors influ-
encing their effectiveness. In-depth interviews with 28 AEC
members from four Canadian universities were used to examine
how committee effectiveness is influenced by committee com-
position and dynamics, recruitment of members, workload, par-
ticipation level and member turnover. We found that a bias
toward institutional/research interests versus animal interests
may result from a preponderance of institutional and scientist
members, an intimidating atmosphere for community and other
minority members, and recruitment of community members
who are affiliated with the institution and of members who
joined for reasons other than to fulfil the committee mandate.
Thoroughness of protocol review may be influenced by heavy
workloads, type of review process, and lack of full committee

participation. The introduction of new ideas may be limited by
low member turnover. We suggest potential solutions to the
problems identified so that AECs can improve their effective-
ness. Institutional/research bias may be reduced by increasing
numbers of community members, training chairpersons to pro-
vide a respectful committee atmosphere that encourages partici-
pation, and recruiting community members through
advertisements followed by interviews. However, policies about
the role of community members are often unclear, thus solutions
may require further discussion. Ensuring thorough protocol
review may be solved by ascertaining that all new members
agree to fulfil the mandate of the committee and agree to the
workload. Solutions are also discussed in relation to evidence
for similar problems in Research Ethics Committees for human
subjects.

Poster

Improving the effectiveness of research 
ethics committees
Catherine Schuppli and David Fraser 
University of British Columbia, Vancouver, Canada
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The Dutch Act on Animal Experimentation (1996) regulates
the protection of laboratory animals. The Act imposes that ani-
mal experiments committees (AEC’s) should review animal
experiments and balance the interest of the experiments against
the suffering of the experimental animals. AEC’s advice the
license holder of the organisation where the experiments are to
be performed about the acceptability of each animal experi-
ment. According to the Dutch regulations the AEC’s have to be
composed of at least seven members which equally represent
expertises on experimental animals, on alternatives to labora-
tory animals, on ethics and lastly on animal welfare and pro-
tection. Criteria that persons have to meet in order to be
regarded as expert in one or more of these areas have not been
described. The expertise of the AEC members can, therefore,
not be guaranteed. 

This study proposes criteria for each of the four expertises in
the AEC. Representatives of the four expertises were consulted
in order to draft criteria in a way that both adequate knowledge
and expertise can be expected and that a sufficient number of
people would qualify to complete the composition of the AEC’s.

Furthermore, it is proposed that in order to maintain the
knowledge of each expert, compulsory continuing education of
AEC members is required. The education should cover general
items like statistics, alternatives, ethics, legislation, discussion
techniques, importance of consensus, etc. In addition, it is pro-
posed that compulsory courses should be established for each
expertise to be regularly updated on developments in their
respective areas.

Lecture

Criteria for expert review by animal 
experiments committees
Jan van der Valk and Sandra Swart 
Netherlands Centre Alternatives to Animal Use, Dept. Animals, Science and Society, Fac. Vet. Med., Utrecht University, 
Utrecht, The Netherlands

In 1997, a severity scale to assess and record the level of wel-
fare compromise to animals used in research, testing and teach-
ing was introduced in New Zealand. Under this scale, the
severity of procedures was expressed in terms of different cate-
gories of suffering based on numerous examples at the five lev-
els outlined in a paper by Mellor and Reid (Mellor and Reid,
1994). The present paper reports on a review into the operation
and effectiveness of that scale and the extent to which it fulfils
the purposes for which it was devised. Key features of the scale

are described along with its strengths and limitations, and com-
parisons with other scales operating internationally are made.
Modification of the scale based on the review is outlined and key
steps in its implementation are described.

Mellor and Reid (1994). Concepts of animal well-being and predicting 
the impact of procedures on experimental animals. Improving the 
Well-being of Animals in the Research Environment, Sydney, ANZCCART.

Lecture

Assessing and reporting the impact of animal
procedures – a fresh look at severity scales
Virginia Williams1, David Mellor2 and John Marbrook3

1 Unitec Institute of Technology, School of Natural Sciences, Auckland, New Zealand; 2 Massey University, Animal Welfare
Science and Bioethics Centre, Palmerston North, New Zealand; 3 Retired, Auckland, New Zealand
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The 3Rs model, proposed by Russell and Burch, fifty years
ago, and specifically addressed to the scientific world, is nowa-
days inadequate to cope with more taxing questions posed by a
more aware society, increasingly searching for a better equilib-
rium between the human species and the environment. In and
effort to analyse those aspects and to implement a more
advanced version of the 3Rs model, the project Anim.Al.See,
has explored in details, both from the philosophical and the sci-
entific point of view, alternatives to animal experimentation. For
this purpose, concepts and languages involved in specific case-
studies, related to each R, have been analysed, both by scientists
and philosophers: for replacement, the case of cosmetic testing;
for reduction, the single-dose approach in vaccines production,
and the use of telemetry; for refinement, the housing of non
human primates and the welfare evaluation. On this basis, new

definitions of alternatives, animal experiments, and animal wel-
fare have been worked out, together with more precise defini-
tions of replacement, reduction, and refinement.
Recommendations are provided which would be of help to insti-
tutions, regulators, ethical bodies. The study performed, by
widening the framework of reference, should improve the dia-
logue between science and society by promoting the awareness
of the complexity of the problem, the research for alternative
procedures, and the responsibilities of the different subjects
involved.

The project “Alternative methods in animal experimentation: evaluating
scientific, ethical and social issues in the 3Rs context” has been 
financed by the European Commission contract QLG6-2001-00028.

Lecture

A wider interpretation of the 3Rs model
Flavia Zucco
Istituto di Neurobiologia e Medicina Molecolare, CNR, Roma, Italy

Abstracts099-104  24.07.2005  12:53 Uhr  Seite 104



THEME 3, WORKSHOP 3.6

ALTEX 22, Special Issue 2005 105

There have been a number of attempts to develop non-animal
alternative methods for skin sensitisation testing, and one of the
major approaches is to evaluate phenotypic and functional
changes of dendritic cells (DCs) derived from human peripheral
blood or cord blood. However, the effects of chemicals on the
surface phenotype of DCs differ depending on the source of the
cells, which is undesirable for a routine test. To overcome this
problem, we have evaluated several human cell lines (e.g. THP-
1; monocytic leukemia cell line). The aims of this study are as
follows: 1. to optimise each step of the test, including culture
time, antibody selection and effect of FcR blocking, and 2. to

conduct an inter-laboratory validation study in order to confirm
the robustness of the test. Based on the findings, the protocol 
for this assay was optimised. We used the optimised protocol to
evaluate nine chemicals in an inter-laboratory validation study.
Expression of CD86 and CD54 on the cells was measured after
24 h and 48 h exposure to six known allergens (e.g. DNCB,
pPD, NiSO4) and three non-allergens (e.g. SLS, Tween 80). The
results indicate that a battery test involving measurement of
CD86 and CD54 expression on THP-1 cells treated with test
chemical for 24 h would be a useful in vitro skin sensitisation
model. 

Lecture

Optimisation of the h-CLAT (human Cell Line Activation
Test) protocol and inter-laboratory validation study
Takao Ashikaga1 and Hitoshi Sakaguchi2

1 Shiseido Co., Ltd, Safety and Analytical Research Center, Yokohama, Japan; 
2 Kao Corporation, Safety and Microbial Control Research Center, Tochigi, Japan

Workshop 3.6 
Establishing the 3Rs principle in Japan 
(JSAAE-Workshop)
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Validation committee in the Japanese Society for Alternatives
to Animal Experiments (JSAAE) has validated skin toxicity
studies using a 3-dimensional cultured human skin model (skin
model) commercially available in Japan. We used this material
to screen the skin toxicity of various agents to anticipate the
result of human patch testing, although this use differs from haz-
ard identification of chemicals in the ECVAM validation study.

Since 2000, we have performed these pre-tests using 3 mod-
els (TESTSKIN™: TOYOBO Co. Ltd. and Vitrolife-Skin™:
Gunze Co. Ltd. and EPI-200 (EpiDerm™): Kurabo Industries
Ltd.). In this pre-validation study, 19 laboratories participated
excluding the kit suppliers. Three chemicals were selected,
coded and supplied to each laboratory. These results were pre-
sented at WC4 in New Orleans and contributed to the Alternative
to Animal Testing and Experimentation (AATEX). 

Furthermore, we performed a validation study using skin
model. At first, we validated an alternative test to corrosivity
with the ECVAM protocol using Vitrolife-Skin™ and EPI-200.
In this validation, 6 laboratories participated and tested 12 chem-
icals. As the next step, we validated an alternative to skin irrita-
tion test with ET50 protocol using TESTSKIN™ and with ET50

and PI (Post–Incubation) protocol using Vitrolife-Skin™. In
these validation studies, each of 9 laboratories participated and,
tested 41 and 14 chemicals. These models have been evaluated
in JaCVAM in order.

These results show that the skin model is adequate for evalu-
ating corrosivity and may be useful for evaluating skin irritation,
the reliability of which was similar to that of animal testing.

Lecture

Skin irritation: Validation of 3-dimensional skin model
Hajime Kojima
Research Laboratories, Nippon Menard Cosmetic Co., Ltd., Nagoya, Japan

The scientist in Japan begins also to recognise the importance
of 3Rs in the biomedical education as a social concern for labo-
ratory animals welfare rises.

Science Council of Japan proposes that it is necessary to edu-
cate the 3Rs about the animal experiment as part of the bio-
ethics education at the university involved in the biomedical
education and research. Moreover, to strengthen the animal wel-
fare further, it was proposed to take 3Rs to the law though the
guideline for animal experiment was established at each univer-

sity, and an independent restriction by the institutional animal
care and use committee was done.

Therefore, 3Rs will be taken to animal protection act of Japan,
Law For The Humane Treatment and Management of Animals,
which the revision will shortly be scheduled.

In this presentation current state of education about animal
experiment involved in 3Rs will be introduced based on ques-
tionnaires from medical school in Japan.

Lecture

Educational issues of 3Rs in Japan
Yukihisa Matsuda2 and Tsutom Miki Kurosawa2

1 Akita University, Animal Research Laboratory, Bioscience Research-Education Center, Akita, Japan; 
2 Osaka University, Medical School, The Institute of Experimental Animal Sciences, Osaka, Japan
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Japanese Society for Alternatives and Animal Experiments
(JSAAE) was established in 1982 by Tsutomu Sugawara et al.
and has been contributing to the research on alternative methods
(AM), validation of AM, education about 3R, and communica-
tion with the public. By co-operation with research group sup-
ported by MHLW and Japanese Cosmetic Industry Association
(JCIA), JSAAE conducted validations of in vitro cytotoxicity
tests, eye irritation tests, skin irritation tests, skin corrosivity
tests, and phototoxicity tests. Based on these efforts, Japanese
government approved the establishment of new section in
National Institute of Health Sciences for the management and
evaluation of AM and for the international co-operation in this
field. This section is small. However, we consider that it is a
good start. We named the section, Japanese Center for the

Validation of Alternative Methods (JaCVAM). It will open in
this Autumn.

We are very pleased to host the 6th World Congress on
Alternatives and Animal Use in the Life Sciences (WC6) in 21-
25 August, 2007 in Tokyo. WC6 is also sponsored by ACT and
Japanese Science Council and co-sponsored by Japanese
Society of Toxicology, Japanese Society of Laboratory Animal
Sciences, The Japanese Environmental Mutagen Society,
Japanese Society for Laboratory Animal and Environment, and
International Society of Toxicology and International Society on
Toxicology. We are expecting the meeting will contribute to the
developments and acceptance of new AM and activate further
research on AM.

Lecture

Establishment of JaCVAM and welcome 
to WC6 in 2007/Tokyo
Yasuo Ohno
National Institute of Health Sciences, Tokyo, Japan

Several in vitro phototoxicity methods have been developed to
assess the phototoxic potentials of substances. These can be
classified into two groups: the methods for screening purposes
and tests focusing on the specific mechanisms of phototoxic
reactions. Among these methods 3T3 Neutral Red Uptake
Phototoxicity Test (3T3 NRU PT) was accepted as an estab-
lished alternative method by ECVAM. In the year 2004, 3T3
NRU PT was adopted as OECD guideline for chemicals (OECD
Test Guideline TG432). In Japan, Evaluation Committee of
Japanese Society of Alternatives to Animal Experimentation in
co-operation with NIHS carried out the peer review of 3T3 NRU
PT in order to verify the propriety as a method for regulatory
acceptance. We confirmed that the 3T3 NRU PT is a good
screening method to predict phototoxicity potentials. However

there are some limitations to adopt the substances in this assay.
It is difficult to evaluate water insoluble substances clearly
because of the cell culture system. In order to improve this prob-
lem, a new battery system with the yeast growth inhibition pho-
totoxicity assay (Yeast assay) and the red blood cell
photohemolysis assay (RBC assay) was proposed from a
Japanese industry. The inter-laboratory validation study of this
assay was performed using nine test substances. The correlation
with in vivo data of the battery system was better than those of
the single use of each assay. The other results and the future
investigation of this assay and our recent studies using 3T3 NRU
PT will be discussed. 

Lecture

Phototoxicity: 3T3 NRU PT and proposing 
a new battery system
Yuko Okamoto
Fundamental Research Center, KOSÉ Corporation, Tokyo, Japan
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Several in vitro skin sensitisation methods using human cell
lines have been reported. In our previous study, we optimised
our human cell line activation test (h-CLAT) using THP-1 cells
(monocytic leukaemia cell line) and conducted an inter-labora-
tory study. We found that measuring CD86/CD54 expression
may be useful for predicting skin sensitisation at the concentra-
tion with a certain level of cytotoxicity. The aim of this study
was to confirm the relationship between CD86/CD54 expression
and viability of THP-1 cells in the h-CLAT. In this study, twenty
allergens (e.g. DNCB) and nine non-allergens (e.g. SLS) were
evaluated. For each chemical, more than 10 concentrations that
gave a predicted cell viability range of 20-95% were used. The
data showed that: 
1. Expression patterns of CD86/CD54 differed depending 

on chemical. For the most allergens, some cytotoxicity 

(70-90% cell viability) was needed for enhancement of
CD86/CD54 expression. 

2. The criteria “CD86≥150 or CD54≥200” resulted in an
accuracy of 93% which confirms appropriate cut-off 
criteria for h-CLAT.

3. A dose setting of serial 1.2-fold dilutions based on CV75
(estimated dose of 75% cell viability) may be provide a
good prediction of allergens.

4. A good correlation was observed between EC3 of LLNA
and EC150 (CD86) or EC200 (CD54) of h-CLAT. So
EC150 or EC200 may be used as an estimate of allergic
potency (EC150/200: Estimated Concentration required to
induce 150% or 200% CD86/CD54 expression).
These findings suggested that h-CLAT would be a more robust

in vitro skin sensitisation test.

Lecture

Skin sensitisation: Human cell line activation 
test (h-CLAT) using THP-1 cell. The relationship between
CD86/CD54 expression and THP-1 cell viability
Hitoshi Sakaguchi1 and Takao Ashikaga2

1 Kao Corporation, Safety and Microbial Control Research Center, Tochigi, Japan; 
2 Shiseido Co., Ltd., Safety and Analytical Research Center, Kanagawa, Japan

The Japanese Society of Alternatives to Animal Experiments
(JSAAE) was established in 1982 as an academic society, it now
has more than 300 memberships and 13 supporting organisa-
tions. The main objective of the JSAAE is to promote alternative
research and development, and education in alternatives to ani-
mal experimentation based on the Three Rs concept. The out-
come of such activities is presented in annual meeting and
official journal of Alternatives to Animal Experimentation
(AATEX) in the JSAAE. In the last two years, we have per-
formed and planed several validation studies such as skin irrita-

tion assay using three-dimensional skin model, battery system of
phototoxicity assay using erythrocytes and yeast, and an alter-
native of the LLNA assay without radioactive compound. The
JSAAE encourages young scientists by presentation of awards
in annual meeting and excellent articles contributed in journal of
AATEX. As part of JSAAE activities, we are responsible for pro-
moting a global view of the Three Rs concept to other Asian
partners and we are trying to exchange information and techni-
cal transfer to South Korea and China. 

Lecture

The activities of JSAAE – past, present and future
Noriho Tanaka
Hatano Res. Institute, FDSC, Genetic Toxicology, Hadano, Kanagawa, Japan
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Animal Ethics Infolink (www.animalethics.org.au) was
developed by the NSW Animal Research Review Panel to (1)
facilitate communication with key stakeholders to raise aware-
ness of and rapidly respond to emerging issues and (2) enable
ready access to web-based publications and other on-line
resources to the widest possible audience. The scope and detail
of the information has been designed to meet both specific and
general enquiries and covers a broad range of activities.
Utilising the resources of the NSW Department of Primary
Industries, the website provides researchers, animal house
managers, technicians, institutional Animal Ethics Committees

(AECs), administrators, students and the public with informa-
tion about legislation and codes of practice governing the use
of animals in research and teaching, policies covering a range
of subjects, such as, the operation of AECs and guidelines on
topics such as housing and husbandry of particular species and
specific research procedures. The website has extensive links
to information on the 3Rs and to organisations and other use-
ful websites. All listings are annotated to facilitate searching
for specific topics. The website also includes a regularly
updated newsletter.

Poster

Animal Ethics Infolink – a web-based 
information resource
Lynette Chave1, Margaret Rose*2, Peter Johnson1 and Rosemarie Einstein2

1 Animal Welfare Unit, NSW Department of Primary Industries, Sydney, Australia; 
2 Animal Research Review Panel, NSW Department of Primary Industries, Sydney, Australia

Theme 4
Information Systems and Databases

Chairs:
Carol Howard (USA)
Barbara Grune (Germany)

Session 4.1
3Rs databases and services – developments worldwide
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