
The Context

Introduction

There is a great need for
us all to reflect upon the
social and ethical

aspects of science, technolo-
gy, agriculture and the
knowledge economy with
which these things are now
associated.  Health has had a
focus on these things for some
time, and this focus is now
being strengthened in other
sectors as well.

I wish to discuss some of
the ethical questions and chal-
lenges that are being raised in
agriculture, horticulture and
health by developments in
biotechnology.  But I want to
start by looking at some
maps.  I love maps, find it
impossible to go to a new
place without seeking out
that magic piece of paper that
will give me some indications

of what I might find, how I
could get there, and more
importantly, how I could get
back again!  I am even tempt-
ed on occasion to immerse
myself in the map, and forget
that the point of the map is so
I can get out there and better
experience the world it
describes!

But maps are not the
world.  They are only descrip-
tions of the world — they
conceptualise it, organise it,
ignore some things and high-
light others, point out the
relationship of one thing to
another.  How we orientate
the map makes a difference to
how we see things, whether it
be the map that places the
Antarctic at the top, or the
maps in the New Zealand
Historical Atlas, that view the
country from different per-
spectives and hence make the
country quite a different
place.

Maps help us to make
sense of the world that we
know, to organise it, and to
predict, from the maps that
others have made before us,
where we might be or where
we are going.  The maps can
be on paper, in our heads, or
captured in songs as done by
the Australian aboriginals. 

Sometimes, we know the
landscape so well we are not
even aware of the need for a
map anymore, and some-
times we venture into places
where we have left the map at
home, or where no map has
been drawn  - and then we
need to make our own — if
only so we can find our way
home again.

Maps of the moral world

Just as maps can help us find
our way around the physical
world, or help us conceptu-
alise how things have
changed over time, so mental
maps can be useful in think-
ing about and acting in the
moral, social and ethical
world.  Mental maps can help
us make sense of the moral or
ethical landscape we inhabit,
or are planning to venture
into.  Mental maps can help
us to orientate ourselves, to
choose one path rather than
another, to understand how
one choice might relate to the
next.

We have a number of
mental maps of the moral
landscape.  Some are very for-
mal products of the intellectu-
al life and are well articulated

and extensively analysed.  In
western culture, the disci-
plines of philosophy and the-
ology have produced many
such maps, which describe
the moral world in a number
of different ways, in terms of
deontology, consequential-
ism, various theories of jus-
tice, rights and responsibili-
ties, natural law, and casu-
istry.  All these approaches,
and more besides, have been
important ways of describing
and making sense of the ways
that we go about making
decisions about things and
choices of value.  

Like any map, no one map
is complete. No one map says
it all.  Every map also says
something about the person
or people who make it,
reflects their view on the
world, captures only what
they are able to see.

And some of our maps are
very informal - mental maps
that are so well known, so
internalised that they do not
need to be analysed, or articu-
lated.  I think here of many of
our cultural maps — how we
should treat children, the
ways we care for visitors, the
norms of relationships, the
behaviours we welcome or
discourage.  It is only when
we meet people who do not
share the same cultural map
that we discover the need to
explain, to lay things out. 

The challenge - part one

We live in a time when many
of the formal and informal
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maps of our social, cultural
and ethical lives are being
questioned in profound
ways.   It is not just that the
maps are incomplete — that
is easy to acknowledge.   It is
that, at times, the maps no
longer even seem to speak of
the territory in which we find
ourselves.  Then we can feel
disorientated, and long for
familiar surroundings where
all is known.

There are a number of issues
currently challenging our
moral maps.

Uses of biotechnology

• genetically manipulated
food;

• transgenics — moving
genes across species;

• xenotranplantation  -
moving organs across
species;

• germ line gene therapy
— changing genes in a
human in a way that will
change the genes passed
on to the next generation;

• the particular social uses
of technology, such as
reproductive technology
which is changing under-
standings of what it
means to be a parent and
who is a parent (the
social, genetic or gesta-
tional mother? The genet-
ic or social father?)

• genetic testing — prena-
tal, for risk of late on-set
conditions.

Changing meaning of cultural
concepts.

Behind the high-profile issues
of biotechnology itself we
have some wider challenges.
The social, historical and cul-
tural context is intensifying
the difficulties that biotech-
nology presents.  There are
difficulties with concepts that
have always been assumed,
e.g., what is natural, or what
moral standing should ani-
mals have? They have usual-
ly been seen as self-evidently
other, in a different moral cat-
egory than humans. We have
philosophers seriously argu-
ing that such a position is not
tenable, that some animals
should have the same rights
as some humans.  The moral
map that described the signif-

icance of certain categories is
being questioned and re-
drawn.
Limits of human knowledge

And then there is the ques-
tion of the limits of human
knowledge — when we are
playing god and are there
times when we should not do
it?  And if there are no limits
on where we should take
knowledge, are we then con-
trolled by the technology and
no longer able to shape it to
the needs of the human com-
munity?

Science as a social practice
and world view is based on
the assumption that more
knowledge is a good thing.
That is an approach to life
that has been very productive
and contributed to many
advances that most of us
would not be without.  But I
think there is also an aware-
ness that more knowledge of
the scientific kind may not
always be what is needed,
and may at times be a major
problem. Given the sort of
creatures that humans are,
some knowledge may not be
a good thing, and may come
with too many risks attached,
given that we are social and
political animals, and given
that often it is wisdom that is
required, not know-how.
Many aspects of life are usu-
ally seen as private choices,
e.g., choices about when to
have children and with
whom; or what tests to agree
to with the doctor; or what
plants to grow on one's farm,
or what methods of animal
care to use.

But technology, and
changing social norms, often
make it difficult to sustain the
distinction between public
and private.  If I am a farmer,
and choose to breed the cows
by cloning, is that anyone
else's business?  Can people
demand that I let them know
that because they think such
an approach to reproduction
of animals is wrong, or want
to choose not to support
farmers who use such prac-
tices?  Or, more topically, if it
is unacceptable to one cultur-
al group to put human genes
in a cow, is it acceptable to do
so?  If those carrying out the

research are comfortable with
what they are doing, and
there are no unacceptable
risks as defined by the world
view in which they are work-
ing, is that sufficient for them
to be able to continue?  Have
we privatised culture to the
point where it can no longer
have an impact on scientific
practice— which we seem to
be defining in public policy as
culture - free (rather than as
an expression of one culture)?

Many of the ethical argu-
ments that are being voiced
are about protecting choice
and privacy.  But some of the
choices we make have conse-
quences for others, or are sig-
nificant to others, or change
the long settled social
assumptions or internalised
ethical maps of our cultures.
We now must find ways to
talk about these things, and to
decide what new choices are
acceptable, and why.

Multiculturalism and post -
modernism

This raises another issue.  We
make these choices in a con-
text where no one tradition
has authority.  In New
Zealand we now recognise
that the Treaty of Waitangi is
an important agreement that
needs to be reflected in the
ways we organise our social
and institutional lives.  We
can no longer assume the
dominance of one tradition
simply because it has had
power for so long.

But in addition to the par-
ticulars of the New Zealand
context, we live in a world
where the dominance of one
cluster of traditions, those of
western culture, is being both
recognised and resisted.  The
working assumption that
western culture and all that
goes with it is necessarily
good, is widely questioned,
and other cultures and tradi-
tions are asserting their posi-
tions and demanding to be
recognised.

This is all part of the so-
called "post-modern" world,
a world constructed from
many traditions, but with no
ultimate authority to which
we can appeal to resolve con-

flict or differences of opinion.
We now need to negotiate,
not only the resolution, but
also the means or the process
by which we will negotiate
the resolution.

Science and ethics

It is in such a context that sci-
ence and biotechnology are
now being examined and
questioned, and in which we
are struggling with the ethical
issues.  The moral maps are
being questioned and re-
drawn. We are drawing maps
of new territory where we
have not gone before, and our
interpretations of the land-
scape are being contested.

Understandably, there is
a hope that we will find our
way through the terrain, that
someone or something will
sort out the mess.  There is a
tendency in some circles to
expect or to ask science to do
this.  This expectation takes
two forms.

If we do more or better sci -
ence, then the problems will
resolve themselves.

Many of the defenders of
genetically modified food
take this approach.  The
implication is that if we do
more research we will resolve
the difficulties, establish the
safety of genetically modified
food, and hence resolve the
disagreements. 

While more science will
frequently help, information
in itself will not resolve all the
ethical  questions. Even if we
can be confident about the
level of safety of xenotrans-
plantation (if we can be total-
ly confident of the level of
risk of some virus jumping
the species  barrier, and if we
can be sure that the recipient
will not reject the transplant)
that still leaves us with a
judgement about how to
respond to the level of risk
that still remains — a subjec-
tive and value-laden judge-
ment — and a cultural choice
about whether or not it is
acceptable to have animal
organs in humans. We may
ultimately decide it is accept-
able,  but that will be a cultur-
al not a scientific decision.  
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Science itself can replace
previous traditions that pro-
vide us with meaning, that
gave us a world view through
which we interpreted the sig-
nificance of new discoveries
or choices.

In previous generations,
we made meaning within tra -
ditions that had been passed
down the generations, fre-
quently religious traditions.
Science can only take over
that role if we are prepared to
give it a similar role and sta-
tus to that given to those tra-
ditions.

There are some who argue
that science is indeed trying
to do this, that our develop-
ing understanding of evolu-
tionary theory and of genetics
provides us with a biological
explanation for why we think
and act the way we do, of
why we have evolved into the
sorts of creatures that make
certain choices about how we
arrange our social lives in
communities.

Others may not take such
an extreme position, but nev-
ertheless expect science to
provide us with the map that
will guide our choices about
what sort of future we will
create for ourselves. At its
most crass it is simply the
position that argues that sci-
ence "knows" what is safe,
good and will make the
future a better place, and dis-
misses as ignorant, "out of
touch" or luddites all those
who would retain some scep-
ticism about the adequacy of
current scientific understand-
ings, or who remember that
previous promises of science
did not always deliver the
consequences that were
promised. But, whichever
form this reliance on science
takes, there are problems with
it.

First, it is a new form of
fundamentalism, and hence
open to all the familiar cri-
tiques relating to exclusion of
diversity and inability to
incorporate new understand-
ings.   Second, it assumes that
science is capable to giving us
meaning, or explaining what
it is to be human, of describ-
ing value.  And it seems to me

that this is well outside the
possibilities of what the scien-
tific method can deliver.
Science is essentially about
questioning, about putting up
theories to explain how things
work — and then trying to
knock them down, to dis-
prove them.  Science is essen-
tially sceptical about any
explanation of the world.  But
meaning or value comes from
quite a different sort of
knowledge.

The challenge — part two

If we live in a world of
biotechnology, social and cul-
tural diversity and shifting
understandings of critical
concepts through which we
have made sense of our
world, how do we move for-
ward, how do we deal with
the ethical issues of our time?
What is the moral map with
which we can work?  I wish I
knew!

I think we are like people
who have entered some new
territory, have some expecta-
tions of what they are going
to find (based on stories that
other explorers have brought
home) but who now must
improve on those maps, and
continue to explore.  We are
mapping new territory, and it
is not unreasonable to take
time to do it well.  I think it
requires three key things.

• The ability to sustain diffi-
cult conversations, across
disciplines, and mindful
of the networks of power
that would want to steer
us towards a particular
understanding that would
sanction the continuance
of certain forms of rela-
tionship.

• Time. We are talking here
about huge cultural
changes. We cannot
expect a culture to come
to terms with the knowl-
edge of biotechnology
overnight.  Biotechnology
is  big and complex and
profoundly challenging.
It will take time to even
begin to sort this one out
and I think we should
take what time we can.

• Social institutions that do

not run from difficult con-
versations, nor take
refuge in the assumption
that the scientific world
view has authority in the
public sphere, and that all
cultural and ethical argu-
ments are for private con-
sumption only.

Barbara Nicholas
Consultant Bioethicist
90 Malcolm Avenue
Christchurch, New Zealand

Editor's note

This is an edited version of an
address given by Dr Nicholas
on 9 August 2000 at the open-
ing of the Animal Welfare
Science and Bioethics Centre
at Massey University,
Palmerston North, New
Zealand (see below).

Opening of Animal
Welfare Science and
Bioethics Centre at
Massey University

This new Centre was
officially opened on 9
August 2000 by the

Hon. Pete Hodgson, MP, the
New Zealand Minister for
Research, Science and
Technology.

The Centre was formed
last year at Massey University
to profile the breadth and
depth of expertise at Massey
University in animal welfare
science and bioethics and to
provide a vehicle for putting
together multi-disciplinary
teams to deal with specific
issues as they arise, as well as
promoting thinking at the sci-
ence-ethics interface.

The Centre's mission is:

• to promote, via scientific
research, education and
advice, the humane and
responsible care of ani-
mals; and

• to develop and apply eth-
ical principles to guide
human-animal interac-
tions and the use of
biotechnology.

The Opening also includ-
ed addresses from i t s
Director, Professor D a v i d
Mellor, Dr Judy MacArthur
Clark, Chairperson of the UK
Farm Animal Welfare
Council and Dr Barbara
Nicholas, a bioethicist from
Christchurch.

Professor Mellor recently
retired from the Board of
ANZCCART after seven
years' service and continues
to be a very strong and active
supporter of ANZCCART.  In
his speech he explained the
development of the Centre
and the long history of
Massey University and its
predecessor in research to
improve farm animal welfare.
The new Centre has strong
support from the Heads of the
Institute of Food, Nutrition
and Human Health, the
Institute of Veterinary,
Animal and Biomedical
Sciences and the School of
History, Philosophy and
Politics.   Centre members
also come from the Institute
of Molecular Biosciences and
the Schools of Psychology
and of Maori Studies at
Massey University.

ANZCCART's 2000
conference

University of
Adelaide

30 November —
1 December

Farm animals in
research — 

can we meet the
demands of ethics,

welfare, science
and industry?

An interesting and stimu-
lating program awaits you
at this very topical confer-
ence.

A program and registra-
tion form is inserted in this
issue.
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To change or 
not to change?
A question for

humane education

Concern over the grow-
ing desensitisation of
young people to the

increase in violence and vari-
ous forms of exploitation in
modern society has prompted
Animals Australia to institute
a national drive to encourage
education authorities to intro-
duce formalised humane edu-
cation programs into all levels
of education. 

Animals Australia aims to
promote educational pro-
grams which actively recog-
nise and incorporate the prin-
ciple of humane relationships
between human and other
sentient beings in order to
realise a violence free society.
In doing so, tangible and
effective support is being
offered to interested teachers
anywhere in Australia in the
form of immediately useable
curriculum resources and
advice on how to access other
relevant information and
resources. Especially high-
lighted by this support pro-
gram is how to access alterna-
tives to the many traditional
harmful uses of animals in life
science courses so that teach-
ers may more effectively
uphold the Three Rs of the
Australian Code of Practice for
the Care and Use of Animals for
Scientific Purposes (NHMRC,
1997).  Accessing and utilising
alternatives has proven one of
the most difficult aspects of
implementing the Code for
educators (Langley et al.,
1999).

Formalised humane edu-
cation programs are now
mandatory in eighteen of the
States of America and the
number of States moving to
introduce such programs is
growing (Schwartz, 2000).
However, this is an issue that,
to date, has gone largely
unaddressed by education
authorities in Australia,
despite the fact that many
individual educators engage
their students in critical think-
ing and problem-solving
learning experiences that
emphasise the principles of
humane education. It is time,

however, that such informal
work becomes more for-
malised and is introduced
into secondary school subject
syllabus documents and ter-
tiary study program docu-
ments.

Violence and conscientious
objection

There are two significant yet
dichotomous phenomena that
are clearly emerging amongst
youth culture today.  First,
almost all young perpetrators
of violent acts against fellow
human beings have an estab-
lished history as animal
abusers and/or killers. Recent
research shows quite clearly
the strong and undeniable
link between animal abuse
and many forms of child
abuse, domestic violence and
serial killing (Ascione and
Arkow, 1999).  The link
between animal cruelty and
criminal behaviour is current-
ly drawing increased atten-
tion to the humane education
movement.

Second, a growing num-
ber of students in life science
courses at secondary and ter-
tiary levels are conscientious-
ly objecting to many tradi-
tional, harmful uses of ani-
mals in those programs and
are requiring that the system
provides them with viable
alternative learning experi-
ences (Knight, 1999a). In
Australia, veterinary science
students at Murdoch
University (Knight, 1999b)
and Sydney University
(Newby, 2000), have demon-
strated that alternative learn-
ing pathways are not only
available and useable but also
that Australian universities
are forward thinking and pro-
active enough to consider
introducing far-reaching cur-
riculum changes as a result of
these students' concerns.

The existence of the  Code
of Practice has contributed
greatly to the growth of con-
scientious objection amongst
tertiary students in particular.
Students who have concerns
about invasive methods of
learning subjects such as
physiology and anatomy now
have legislation to which they
can appeal in their arguments
for a more humane approach.

Humane education as pur-
poseful change

Today's educators and educa-
tional curricula at all levels
continue to be overwhelmed
by demands for change. The
kind of change envisaged is
innovative change, change for
the better, change that may
enable educational institu-
tions to lead society instead of
following societal change
brought about by external
pressures that are often seen
as beyond the control of edu-
cational authorities or indi-
vidual educators.

This is a huge responsibil-
ity and one that continues to
exasperate even the most
dedicated of teachers. How to
fit more in to an already
crowded curriculum? More
importantly, what to add to
students' learning experi-
ences? Any future changes
must take cognisance of valid
reasons for change. Any ini-
tiative that strives to offer a
cost-effective, long-term solu-
tion to decreasing the level of
violence and rampant
exploitation (of people, of ani-
mals, of the environment)
must be seen as a worthwhile
educational objective. Any
initiative should also high-
light that some traditional
ways of teaching and learning
actually belong in that same
paradigm and it is time to
move forward without com-
promising academic integrity
or success.

Definitions

Humane education may be
described and defined in
many ways. Essentially, it is a
process that highlights the
need for compassion and
respect for all life and all
ecosystems by recognising
the inter-dependence of all
living things. From the ani-
mal protection perspective,
humane education has the
potential to serve as a long-
term, cost-effective strategy
that could produce a lasting
and large-scale improvement
in the quality of animals' lives
and thereby human lives.  It is
a process that strives to create
and nurture a culture of
empathy and caring by stimu-
lating the moral development
of individuals to enable them

to become compassionate,
responsible and just citizens.
It is a process that relies on
introducing students to facts
and realities as well as to feel-
ings, thoughts and emotions.
Students' cognitive, affective
and behavioural patterns are
actively engaged in the
process.

Implementing the process

Humane education initiatives
may be delivered in two main
ways: informal and formal. 

Informal methods include
public education and political
lobbying campaigns run by
animal and environmental
advocacy groups. Changes in
attitudes and behaviour have
often been successfully
achieved as a result of well-
run campaigns on specific
issues. Also included in this
category are the efforts of
concerned individual educa-
tors to raise students' aware-
ness of these issues within
existing school subjects.
Books, magazines and televi-
sion programs are also valu-
able tools, but these may
reach fewer individuals than
can more formalised
approaches. 

Formal humane education
programs in schools and ter-
tiary courses are especially
important, since these repre-
sent the main vehicle for
reaching the greatest num-
bers of individuals and for
influencing attitudes and
behaviours of the next gener-
ation of citizens.

Anticipated outcomes

The humane education
process introduces students
to an understanding of their
own needs, feelings and reac-
tions as well as to those of
others. It encourages students
to think critically about the
consequences of their actions
in a wide range of environ-
ments by linking their learn-
ing to an understanding of
human and animal welfare
and environmental issues.

Furthermore, well de-
signed programs sensitise
both students and educators
to various social philosophies
and life styles as well as to the
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many attitudes and behav-
iours that human beings
exhibit towards the rest of the
natural world. Students come
to understand the ethical
dilemmas generated by these
different philosophies and
life styles and they are better
able to make informed judg-
ments and take compassion-
ate action. Humane education
programs also promote criti-
cal thinking and problem-
solving as essential tools for
dealing effectively with the
issues raised.

Humane education materials

Although science, or more
particularly biology, is often
thought of first as the subject
most likely to be able to incor-
porate a humane education
emphasis, it is important to
note that every single curricu-
lum subject is capable of
reflecting a humane ethic. 

Animals Australia can
assist teachers and students
by supplying a range of ser-
vices including:

• an annotated list of
humane education web
sites;

• an annotated list of ani-
mal welfare web sites that
include a humane educa-
tion component;

• information on the latest
alternatives to harmful
animal use in school and
tertiary programs, includ-
ing computer programs,
virtual reality and other
web sites, reference
books, CDRoms, electron-
ic databases, videos and
print material;

• brochures and fliers that
promote the humane
ethic;

• information on how to
conscientiously object
through appropriate
channels;

• access to ready-made
humane education mate-
rials in the form of class-
room activities, whole
units on particular topics,
books and other print
material all of which may

need little or no modifica-
tion to be immediately
useable;

• access to a network of
interested educators who
implement the humane
ethic in their programs;
and

• guest speakers.

Conclusion

The Humane Education
Division of Animals Australia
aims to promote awareness of
the need for Australian edu-
cation to actively incorporate
a humane ethic, to develop
and promote appropriate
educational materials of
immediate interest and use to
educators and to promote
and uphold the principles of
the Code of Practice (especial-
ly the use of alternatives).
Interested educators are invit-
ed to contact the Division for
further information.

Cynthia Burnett
Humane Education Division 
Animals Australia
PO Box 1023
Collingwood, Victoria,  3066
Ph:  07 3379 2461
Fax: 07 3716 0050
email:
cynthia @powerup.com.au
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ANZCCART
Animal Welfare

Officers' Workshop

Adelaide

29 November, 2000

A one day workshop will

be held in the Hawker

Centre, Waite Campus,

University of Adelaide at

10 am on Wednesday, 29

November, 2000, the day

preceding ANZCCART's

2000 Conference.

The workshop will address

issues relating to the use

of farm animals in

research and teaching,

including cloning.  It is

intended principally for

animal welfare officers in

universities, scientific insti-

tutions and government,

although other interested

persons are welcome to

attend.

Discussion will also cover

the role of animal welfare

officers within institutions

and how best to coordi-

nate communication

between them.

Registration is $50, which

includes morning and

afternoon tea and lunch.

Please let ANZCCART’s

Adelaide office know by

15 November if you will be

attending.
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This is a stimulating and
thought provoking
book essentially de-

signed to bring together a
consideration of animal sci-
ence, particularly the compo-
nents of livestock production
and biotechnology, ethics and
quality of life issues in both
developed and developing
economies in the world.

The 13 chapters in the
book are written by some 18
authors who represent a
broad spectrum of back-
grounds including biology,
agriculture, ethics, philoso-
phy and religious studies.
Most of the authors bring
international experience and
background to their contribu-
tions.

The book had its origin in
a special symposium at the
VIII World Congress on
Animal Production held in
Korea in 1998.  

The book is based on a
premise that change is now
occurring so rapidly in ani-
mal science, that livestock
production and international
commerce link livestock,
ethics and quality of life
together in a completely new
and challenging way.  The
authors generally recognise
that the benefits of increased
food production resulting
from recent advances in
biotechnology and world
trade should not be dispar-
aged or rejected.  They are
also conscious of the need to
examine the other side of the

coin in terms of animal wel-
fare, sustainability, quality of
rural life and protection of the
environment.

The authors also empha-
sise the need for an awareness
that in times of social, eco-
nomic and lifestyle changes
new issues arise which are
often not apparent when our
world view is confined to one
professional discipline.

Australian and New
Zealand readers of the book
may reflect that the multidis-
ciplinary approach supported
by the authors mirrors the
integration of science, ethics
and community input, which
is an essential component of
the animal ethics committee
system in place in those coun-
tries which have advanced
the management of welfare of
animals used in science so
successfully.

The book comprehensive-
ly explores an ethical dilem-
ma raised by an author in
highlighting animal welfare
concerns.  The dilemma
involves the welfare of ani-
mals maintained in increas-
ingly intensified management
systems, resulting in the
availability of animal prod-
ucts at lower costs in the
western world balanced by
the prospect which these sys-
tems offer to the billions of
people in the developing
world to increase their intake
of animal protein and thus
experience a higher quality of
life.

The chapter in the book
entitled Animal welfare and use
provides a number of models
detailing the relationship
between humans and animals
in society.  These models
range from ownership (i.e.,
animals are present purely for
human use and exploitation),
to the opposite extreme, the
worship of animals.  The
chapter then considers a vari-
ety of applications of biotech-

nology to farm animal use
and production against this
spectrum of models of funda-
mental human attitudes and
relationship to nature.  The
result is a useful method for
understanding some of the
different views which surface
in community debate on ani-
mal welfare and biotechnolo-
gy issues.

The positives and nega-
tives of developments in sci-
ence and technology occupy
much of the deliberations in
the book.  Respective authors
move from one of two isolat-
ed positions,  Just because we
are able to do something techni -
cally does not imply that we
must do it,  versus just because
we have not done something pre -
viously does not imply that we
must not ever do it.  The bal-
ance of the arguments assist
the recognition of an ethical
framework or mechanism by
which decisions can be made
on whether, or how far, we
should use or limit the use of
technology or biotechnology.

As an example of this
process there is focus and
debate on the use of organs
from animals (xenotransplan-
tation) with animal rights,
animal welfare, human safety
and the balance of limiting
harm and doing good dis-
cussed as components of the
debate.  Again the book pro-
vides a practical and useful
mechanism for understand-
ing the diverse opinions
which surface in debates on
these issues.

The impacts of the intensi-
fication of agriculture and
free trade on the economies,
quality of life and develop-
ment specifically in Asia,
Latin America and African
countries are comprehensive-
ly and clearly outlined.

Seeded throughout sever-
al authors' contributions to
the book are bold statements
which may jar a reader of util-

itarian background.  These
statements relate to a view
that scientist and businesses
are intrinsically self-centred
and lack ethics.  The book also
details inaccurately examples
of cruelty to animals includ-
ing a description of a luridly
"cruel" practice involving the
processing of a beef carcase in
a abattoir following a rapid
and clearly effective stunning
of the animal concerned.

The book is a welcome
addition to the available liter-
ature concerning animal pro-
duction, animal welfare and
ethical considerations.  The
concepts and ideas are out-
lined in a concentrated fash-
ion but the result provides a
rewarding outline of the
issues.  The comprehensive,
relevant and detailed refer-
ence lists at the conclusion of
each chapter are excellent and
will provide additional mate-
rial to readers wishing to fur-
ther pursue issues.

The book should be read
by all persons who wish to
participate in and understand
the continuing debate involv-
ing biotechnology, animal
production and welfare.  The
book directs our attention
well to key questions about
who "owns" science, who for-
mulates its ethical framework
and how the common good is
best served in respect to the
environment, animal welfare
and food safety.

Peter J. Penson
16 Grove Road
Rosanna
Victoria     3084

Book review
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A new adjuvant

CSIRO Animal Health
scientists have devel-
oped an adjuvant

using a mixture of com-
pounds with known adjuvant
activity which performs as
well as Freund's adjuvant,
but which does not cause the
lesions that are often associat-
ed with Freund's adjuvant.

Immunological adjuvants
are substances that enhance
the immune response to an
antigen or a group of anti-
gens.  They are almost essen-
tial to obtain good immune
responses.  Adjuvants act in
several ways including
immunomodulation, antigen
presentation, targeting and
ensuring antigen persistence.
One of the consequences of
the administration of adju-
vants is an inflammatory
response at the site of injec-
tion.  The nature of adjuvants
and their mode of action was
the topic of a monograph pro-
duced by ANZCCART (1998)
and has been an issue of con-
cern for some time.

Many hundreds of com-
pounds have been tested for
adjuvant activity with vary-
ing results.  Some of these not
only enhanced the immune
response but also caused sig-
nificant and unacceptable
lesions at the injection site.
Fifty years ago a very potent
adjuvant was described and it
remains the adjuvant of first
choice for experimental vacci-
nations.  This is known as
Freund's complete adjuvant
(FCA).  Unfortunately, when
used inappropriately and in
some animals, FCA causes
adverse and unacceptable
side-effects.

During the course of vac-
cine development at CSIRO
Animal Health there was a
need to develop an adjuvant
suitable for use in sheep with
a conjugated protein vaccine.
Dr Khin Than and her col-
leagues tested a number of

combinations of compounds
with known adjuvant activi-
ty.  The outcome of this test-
ing was the identification of a
mixture of three compounds,
which when mixed together
resulted in outstanding adju-
vant activity in sheep.  This
formulation of Quil A, DEAE
dextran and montanide 888
had not previously been
used.

A series of experiments
was undertaken in which this
new combination was direct-
ly compared with the adju-
vant activity of FCA in sheep,
cattle, rats, rabbits and poul-
try and with a number of dif-
ferent antigens.  The injection
site reactions were also com-
pared.

The results show that the
adjuvant was able to induce
antibody responses that were
equivalent to those induced
by FCA but with consider-
ably less inflammation at the
site of injection.  This adju-
vant has application in
research as well as in produc-
tion livestock.

The procedure for prepar-
ing triple adjuvant is outlined
below.

For approximately 20 x 1 ml
doses

1. Dissolve 15 mg of Quil A
and 150 mg of DEAE-
Dextran in 5 ml of water
or PBS.

2. Filter through a 0.22
micron filter.

3. Mix 4 ml of the Quil
A/DEAE-Dextran solu-
tion with 6 ml of immuno-
gen in water or PBS.  The
concentration of immuno-
gen will depend on the
source of immunogen and
species to be vaccinated.

4.  Add the aqueous material
to 15 ml of Montanide ISA
888 50V in 1 - 1.5 ml
aliquots, mixing for
30secs at each aliquot

addition in a homogeniser
at approximately 15,000
rpm.  Ensure that there is
no overheating.

5.  A critical factor is the ratio
of aqueous material to oil
of 2:3

Recommended doses for dif-
ferent species:
Sheep 1 ml
Cattle 2 ml
Rabbit 1 ml
Rat 0.3 ml
Mouse 0.2 ml
Chicken 0.5 ml

Reagents:
Quil A 
Superfos Biosector a/s
Frydenlundsvej 30,
DK-Vedback, 
Denmark

Supplier: Asia Pacific
Specialties Chemicals Limited
(APS Specialities)
7, Business Park Drive,
Notting Hill, Vic 3168
Phone: (03) 9 558 8800

DEAE-dextran
Made from dextran with
MW~500 000
Pharmacia LKB
Code No 17-0350-01
Uppsala, Sweden

Montanide ISA 50V (Seppic)
Montanide 888/Marcol 52 
W/W 1/7.7
V/V 1/9

Supplier: Tall-Bennett Group
Head Office
10/8 Apollo Street,
Warriewood NSW 2103
(02) 9979 6122

Stephen Prowse
CSIRO Livestock Industries
Australian Animal Health
Laboratories
Geelong VIC 3220
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The role of animal
testing in the

development of new
anticancer drugs

Cancer is not only one
of the common causes
of death in New

Zealand but also one of the
most personal, affecting fami-
lies as well as individuals.
Surgery and radiotherapy
continue to be the most wide-
ly used forms of cancer treat-
ment, but the propensity of
tumours to migrate and grow
at multiple sites in the body
(metastasis) means that
advanced cancer has to be
treated as  a disease of the
whole body.  Over the last 55
years the science of cancer
chemotherapy has emerged,
and a range of anticancer
drugs is now available to
combat this disease. 

It is interesting to reflect
on how these drugs were
developed, and how better
anticancer drugs might be
discovered in the future.  This
is of particular relevance to
our Centre at the University
of Auckland, where the
development of better cancer
treatments is a major goal of
research.

The earliest forms of can-
cer chemotherapy were dis-
covered by accident.  The
drug nitrogen mustard was
developed as a result of an
accident with mustard gas
canisters during the Second
World War.  The drug
methotrexate, an antagonist
of the action of vitamin B6,
was developed as a conse-
quence of the finding that the
administration of vitamin B6
to leukaemia patients acceler-
ated their disease.  While
these two drugs made major
early contributions to cancer
treatment, some other drugs
owe their origin to experi-
mental tumours growing in
mice.  Strains of inbred mice
have been developed from
the beginning of the 20th -
century, and spontaneous
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and carcinogen-induced
tumours originating in these
strains were transplanted and
used for testing of new anti-
cancer drugs.

In the 1980s, several
groups began to question
whether large-scale testing
for new anticancer drugs in
mice was the best approach
for new drug discovery.
First, there was increasing
concern as to whether the use
of very large numbers of mice
by pharmaceutical companies
and other drug development
groups could be justified eth-
ically.  Second, there was a
possibility that drugs of
potential importance to
humans might be missed by
studies in animals.  Third,
animal experiments were
very expensive.  

In our Centre, we suc-
ceeded in growing mouse
leukaemia cells in culture and
first explored whether cul-
tures gave results similar to
those already obtained for the
same cells growing in mice.
Encouraged by the predictive
ability of the culture experi-
ments, we took advantage of
new culture technology that
had become available for
immunological experiments
and applied them to the
growth of human cancer cells.
In 1984 we published a
method of growing human
cells in 96-well culture plates
that would potentially allow
large-scale testing of new
anticancer drugs (Finlay et al.,
1984).  Two years later the US
National Cancer Institute
instituted a series of work-
shops, to which I was invited,
to explore the use of cultured
human cancer cells in drug
development.  The resulting
panel of 60 human cell lines
(Alley et al., 1988), represent-
ing major classes such as lung
cancer, ovarian cancer, brain
cancer, renal cancer and
melanoma, has now been
used for screening of over
60,000 new potential anti-
cancer drugs.

In the 1980s further tech-
nologies were developed as
alternatives to animal testing.
Genetic engineering allowed

selected protein targets for
anticancer therapy to be
grown in bacteria and isolat-
ed for use in cell-free assays.
Here, the effect of new drugs
on specified targets could be
testing directly.  Robotic tech-
niques allowed processing of
new drugs on an unprece-
dented scale.  As a result of
these new technologies, new
classes of drugs are currently
being advanced for clinical
trial in cancer patients.  They
include the drug KI-1033,
developed in our Centre in
collaboration with the phar-
maceutical company Pfizer
Global Research.

Do these new advances
make drug testing in mice
redundant?  Actually, they
highlight our ignorance of the
many aspects by which anti-
cancer drugs work.  Unfort-
unately, cell-free systems and
cancer cell lines do not reflect
all the properties of real can-
cer.  Much more work is
required, and studies in our
Centre are currently aimed at
using cancer cells cultured
from tumour material taken
from patients at surgery, in
order to gain more informa-
tion on the link between drug
action and tumour regression
(Baguley et al., 1999).  Theo-
retical studies are able to pre-
dict to some extent the distri-
bution and metabolism of
new anticancer drugs, but
they cannot reliably predict
the occurrence of toxic side
effects.  Animal studies still
form an essential link
between drug discovery and
clinical trial, and examination
for toxicity is in fact legally
required.  In the United
States, testing is required in
one non-rodent species before
a new anticancer drug can be
used in cancer patients but in
the United Kingdom (and
New Zealand), testing in
rodents alone is now accepted
(Newell et al., 1999).
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ANZCCART
material provides

assistance in Poland

Last February Dr habil.
Andrzej Elzanowski,
Chair of Vertebrate

Zoology, University of
Wroclaw, Poland approached
me regarding the comprehen-
sive method the late Dr Cam
Reid and I developed to help
investigators and animal
ethics committees to assess
the noxiousness of proposed
experimental procedures.
This method, including a
"harm scale", was presented
as a keynote paper (Mellor
and Reid, 1994) at
ANZCCART's Sydney con-

ference, entitled Improving the
well-being of animals in the
research environment. A copy
of this paper was provided to
all members of the Polish
National Ethics Committee to
assist them to develop a sys-
tem for managing the use of
animals in research, teaching
and testing.  Recently Dr
Elzanowski informed me that
the ANZCCART system was
recognised as excellent, pro-
vided good examples, and
helped convince people of
how important this issue is;
however, it was deemed too
sophisticated at present, but
may well be adopted in the
future when people get used
to basics.  In the event a more
straightforward harm scale
was adopted and is now
being operated by 20 local
ethics committees in Poland.
It is good to know that
ANZCCART-initiated activi-
ties can have benefits well
beyond our own shores.

Heartened by this, I sent
Dr Elzanowski details of the
online resource developed in
New Zealand by ANZC-
CART and the Animal
Welfare Science and Bioethics
Centre at Massey University,
namely Using Animals in
Science (HYPERLINK:http:
//anzccart.rsnz.govt.nz) He
noted that it too had already
been distributed to all mem-
bers of the Polish National
Ethics Committee and would
soon be sent to the 20 local
committees.

David J Mellor
Animal Welfare Science and
Bioethics Centre
Massey University
New Zealand
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Introduction

The Department of
Health currently
administers the Hong

Kong Special Administrative
Region (HKSAR) animal
experimentation legislation,
entitled Animals (Control of
Experiments) Ordinance,
Chapter 340. The legislation
was enacted in 1963, when
there was only one university
in Hong Kong and a handful
of licensed researchers. There
were essentially no private
research institutions. In 1999
there were 733 licensed
researchers, five universities
regularly engaged in animal
experimentation and a grow-
ing number of private
research institutions.

Scientific advances since
1963 have created animal
experimentation and animal
welfare scenarios that are
beyond the scope of the cur-
rent legislation. Some exam-
ples of the broader issues that
have developed include
genetic manipulation in ani-
mals, altered public concepts
about the validity and bene-
fits of scientific research and
changed community expecta-
tions about animal welfare.

Recent questions in the
HKSAR Legislative Council
and articles in the press indi-
cate that the enforcement of
the current legislation has
been less than satisfactory.
An example is the large dis-
crepancy in the number of
animals bred at the universi-
ties and the number of ani-
mals reported as used in
research.

Problems with the current
Ordinance

The current Ordinance and
regulations are based on con-
cepts of animal experimenta-
tion that are considered out-
dated in most western
nations with whom the
HKSAR trades. If products or
techniques developed within

the HKSAR as a result of
experiments are offensive to
these nations, Hong Kong’s
competitiveness may be
harmed.

Other jurisdictions have
confronted the ethical issues
posed by animal experimen-
tation. Subsequent communi-
ty debate has resulted in solu-
tions, such as formalised ani-
mal experimentation ethics
committees (AECs).  These
have satisfied most members
of the community that ade-
quate protection was in place
to ensure that animals were
not abused. By moving away
from the concept of licensing
persons to undertake experi-
ments and establishing for-
mal ethical controls within
the professional scientists
who experimented with ani-
mals, the international and
HKSAR communities should
be satisfied that there are suf-
ficient safeguards protecting
animals used for scientific
purposes.

Current licensing arran-
gements under Chapter 340
have a direct cost implication
for the HKSAR Government.
The licensing system requires
human, financial and materi-
al resources to maintain. The
demands on these resources
have increased as the number
of academic institutions and
licensed researchers has
grown over the past 30 years.
Moving away from the con-
cept of licensing persons to
undertake experiments and
establishing formal ethical
controls within the profes-
sional scientists who experi-
ment with animals would
shift the burden of controlling
experiments to the perform-
ers of the experiments i.e., to
the researchers and the
research institutions. None-
the-less, with a shift to formal
ethical control, the Govern-
ment still maintains control
over the procedures, guaran-
tees that the proper protec-
tion of animals is in place,
and does not have to tightly

police the carrying out of
experiments. This control is
achieved by requiring:

• AECs in all research insti-
tutions;

• uniformity of structure of
AECs;

• a code of practice for the
use of animals in scientific
procedures; and 

• transparency of research
efforts with community
involvement.

There is considerable ani-
mal-based research being car-
ried out between researchers
in the HKSAR and Mainland
China. Without appropriate
ethical standards on the
Mainland, much of that
research is potentially subject
to criticism and even rejection
by peers in other countries.
The enactment of modern leg-
islation in the HKSAR that
includes current ethical stan-
dards for animal experimen-
tation will have a beneficial
impact on the ethical stan-
dards of the collaborative
institutions across the border.

The introduction of AECs
would allow the responsible
Department to maintain over-
all control of animal experi-
mentation while giving the
AECs an opportunity to inde-
pendently and freely seek
advice on veterinary issues
from Government or inde-
pendent veterinary experts.
The transfer of responsibility
for animal experiments to
AECs would facilitate better
Government, professional
and community interaction,
without the Government hav-
ing to devote scarce
resources.  At the moment,
compliance by researchers
with the legislation is less
than satisfactory. Enforce-
ment of compliance by the
Department of Health would
require greater allocation of
human, financial and materi-
al resources

All HKSAR universities
that use animals for scientific

purposes currently adminis-
ter a system of AECs volun-
tarily, because the require-
ments under the legislation
do not meet international
norms. For research from
HKSAR universities to be
accepted by the international
scientific community, it
should be reviewed and
approved by an AEC.
Compliance with the require-
ments of the universities'
AECs by researchers is excel-
lent. The AECs are not uni-
form in their composition and
do not have uniform guide-
lines under which to operate.

In effect, in the HKSAR,
there are two systems moni-
toring animal experiments,
one statutory system with
poor enforcement but with
legally binding guidelines
and one voluntary system
with poor uniformity and no
universally accepted guide-
lines but with good compli-
ance. However, as private
research institutions establish
themselves in the HKSAR,
their willingness to establish
AECs can not be assumed.
These institutions may com-
ply with legislation but if
their sole purpose is in-house
research rather than the inter-
national publishing of their
research, there is no pressure
for them to establish AECs
and therefore no monitoring
of animal welfare in their
research protocols.

Recommendations

By revising the control of ani-
mal experimentation legisla-
tion this dual system could be
replaced with a single system
of AECs that have good
guidelines which are legally
enforceable, allowing easy
and consistent compliance by
researchers. This system
would:

• allow the Government
and universities to prop-
erly and uniformly
administer research;

Animal experimentation legislation
in Hong Kong
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• assist the international
reputation of HKSAR uni-
versities and researchers;
and

• improve the welfare of
animals used for scientific
purposes by making
research more transparent
and accountable.

The best option for the
HKSAR is for AECs to be
made mandatory under any
new legislation, which should
define the constitution, mem-
bership and operating proce-
dures of the committee as
well as recognise a code of
practice for the care and use
of laboratory animals, to
ensure uniformity of opera-
tion and transparency of pro-
ceedings.  As Hong Kong
does not have a Code of
Practice for the care and use
of animals for scientific pur-
poses the HKSAR could con-
sider adopting and modifying
an existing Code of Practice.

In many jurisdictions
which have AECs there is also
an ongoing licensing system.
There are several types of
licensing system:

• licences for the researcher;
• licences the procedure or

protocol;
• licences for the research

institution; and
• any combination of the

above.

Since there are fewer than
10 tertiary institutions in the
HKSAR, of which only about
half use animals for scientific
purposes, it would seem logi-
cal to change the licensing
system so that scientific estab-
lishments are licensed rather
than the individual
researchers. This would have
minimum impact on
Government resources while
ensuring all research institu-
tions and their researchers
(academic, public or private)
comply.

Tony James
Laboratory Animal Services
Centre
Chinese University of Hong
Kong
Shatin, New Territories

In studies on the effects of
cold on sheep, most atten-
tion has been focused on

the ability of sheep to with-
stand extremes of cold, rather
than the impact of cold on the
comfort and welfare of the
animals. Tolerance occurs
when heat produced by the
animal is able to prevent
hypothermia as detected by a
fall in body temperature
below normal. The tempera-
ture at which tolerance breaks
down has been termed  the
lower critical temperature
LCT  [Faichney et al., (1976),
Dechamps and Nicks (1986)
Boe et al., (1991) and Berge
(1997)], and can be as low as
-40ºC for sheep with long
wool. In contrast to seeking
the boundaries of tolerance,
Berge (1997) notes that animal
welfare is improved by avoid-
ing extreme climate stress.

Heat loss and heat pro-
duction have been the princi-
pal measurements used to
predict the ability of sheep to
tolerate inclement environ-
mental conditions. Sheep
have a capacity to respond to
low ambient temperatures by
increasing their heat produc-
tion by up to 140% (Vermorel
et al., 1985), within the con-
straint provided by availabili-
ty of feed. Heat loss is affect-
ed by climatic variables
including temperature, wind
speed and wetness, and by
animal-dependent variables
including surface area, wool
length and wool type
(Vermorel, 1985; Berge 1997). 

Heat production by sheep
under various climatic condi-
tions (cold, wet, wind alone
and mixtures of all),has been
compared for rations meeting
or exceeding maintenance
[Vermorel et al., ( 1 9 8 5 ) ;
Faichney et. al., (1976), Berge
(1991)] 

Wind speed and floor
types are important in deter-
mining the amount of heat
housed sheep need to pro-
duce to maintain their body

temperature, a measure
described by  Boe et al., (1991)
as environmental heat
demand . These authors sug-
gest that resistance to
hypothermia is increased by
previous exposure to cold.
Intake of cold water can con-
tribute to the environmental
heat demand as perhaps does
conductance of heat by steel
mesh floors, which sheep pre-
fer less than wooden slats
(Boe et al., 1991). 

Data collection

During the period 2 July 1998
to 10 September 1998 a series
of measurements was taken
in the sheep holding facility at
CSIRO Animal Production,
Armidale NSW. The animal
house is a corrugated iron
shed with enclosed walls on
the eastern, southern and
western sides and with
translucent sheeting on the
northern wall. The shed is
raised 1.8 metres above the
ground on concrete pylons.
Maximum and minimum
temperatures and wind
speeds at floor level and one
metre above floor level were
measured in the animal house
and at a meteorological sta-
tion 400 metres from the ani-
mal house. A maxi-
mum/minimum thermome-
ter was used for recording the
temperature extremes that
occurred over intervals of two
to seven days between each
observation. A portable
anemometer was used to
measure wind speed over a
period of 20-30 seconds at
each site at the time tempera-
tures were recorded.  The
maximum wind speed mea-
sured was recorded as the
wind speed.  Data were
extracted from the official
meteorological records for the
research station for compari-
son.

Results

Thirteen records were
obtained in the animal house.

The results indicate a tem-
perature range at the  meteo-
rological station of  -4.5ºC to
22ºC in the months July to
September, 1998. Minimum
temperatures for July and
August were frequently 0ºC
or below. Maximum tempera-
tures for July were frequently
less than 15ºC, and often
below 10ºC. In August maxi-
mum temperatures were
slightly higher while by
September warmer days were
evident.  Occasional days in
each of these months could be
expected to be very cold for
the whole day.

Wind speed measure-
ments from the official record
indicate the average wind
speed for the 24 hours of mea-
surement.  It is not possible to
determine the maximum
wind speed on any day, using
these records.  The average
wind speed ranges (official)
were 0.2m/sec to 5.07m/sec.
In the animal house sur-
rounds estimated wind
speeds were 0.6 to 3m/sec.
At floor level speeds were 0.3
to 2m/sec, and at 1 metre
from the floor 0.0 to 1.3m/sec.
Wind speeds were always
lower inside the animal house
than immediately outside the
building.

Wind speed can be used
to calculate the wind chill fac-
tor, or the reduction in tem-
perature at the skin surface
with a wind blowing across it.
On the day when the
strongest wind speed was
measured within the animal
house, (if the speed at floor
level and at one metre is aver-
aged) the wind measured
about 1.5 m/sec or 5.4 km/hr.
The within-animal house
temperature at the time was
6ºC.  Therefore, the wind chill
factor would have been 4.8ºC,
i.e., the sheep at that level
would be subject to a temper-
ature at the skin level of 1.2
ºC. On the coldest day mea-
sured after subtracting the
wind chill factor (ambient
temperature = 5 ºC and wind
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= 4.32 km/hr), sheep were
exposed to an effective tem-
perature of -0.2ºC If the
strongest wind was blowing
at the time of the lowest air
temperature sheep would
have been exposed to an
effective temperature of
-18ºC.

Discussion

Young (1981) has suggested
that the "coldness" of an envi-
ronment is determined by
environmental factors:
• air temperature
• wind
• precipitation; and
• radiation exchange.

In combination these pro-
duce an effective ambient
temperature for the animal.
An animal can modify the
rate of heat exchange through
its behaviour (shelter seek-
ing, postural changes) and by
changing its thermal insula-
tion (piloerection and vaso-
motor control of blood flow
to superficial tissues). The
length of wool on sheep will
greatly vary the level of heat
exchange.

There is a zone of thermo-
neutrality where the amount
of heat produced by an ani-
mal is constant and not
affected by the thermal envi-
ronment.  The lower border
of that zone is called the  LCT
below which an animal is
unable to increase its rate of
heat production to maintain
homeothermy (constant core
body temperature).  Both the
size (mass) of the animal,
which is related to heat pro-
duction,  and its surface area,
which is related to the rate of
heat loss,  are important in
this context.  Obviously, the
amount of thermal insulation
(length of wool) will also
affect the rate of heat loss and
an animal's exposure to the
effective ambient tempera-
ture.

The lowest effective
ambient temperature which
could be suggested during
the period of measurement
was about -18ºC.  Figures
from the literature reviewed
suggest that for sheep with

>40 mm of wool, and on ade-
quate feed, the LCT is around
-40ºC.  If these factors alone
are considered, conditions in
the animal house at CSIRO
Animal Production, Armi-
dale seem to be lie within the
boundaries tolerated by
sheep. The ambient tempera-
ture would not often go
below -5º C, and the building
itself will reduce wind speeds
to some extent. The welfare
of sheep within these bound-
aries has not been assessed in
this study. Hughes (1997)
noted  that  "The zone of ther-
mal comfort can be described
as the thermal state which the
animal will select for itself".
For species such as sheep,
most environments within
the thermoneutral zone may
be considered acceptable on
welfare grounds (Hughes,
1997).  The need for sheep to
activate physiological means
to increase heat production
or loss while kept in the ani-
mal house might partially
indicate the welfare cost of
temperature extremes in that
environment. 

Steve Atkinson
Animal Welfare Manager
CSIRO Livestock Industries
Pastoral Research Institute
Laboratory
Armidale,  NSW   2351
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Coming up

ANZSLAS Conference
13-17 November, 2000

Hong Kong
Contact: Dr Tony James

Tel: 852 2609 6036
email:

tonyjames@cuhk.edu.hk

ANZCCART Animal
Welfare Officers’

Workshop
29 November, 2000,

Adelaide
Contact ANZCCART’s

Adelaide office for details.
tel: 08 8303 7325

email: anzccart@waite.
adelaide.edu.au

ANZCCART 2000
Conference

Farm animals in research
— can we meet the
demands of ethics,

welfare, science and
industry?

30 November - 1
December, 2000, Adelaide

Contact ANZCCART’s
Adelaide office for details.

tel: 08 8303 7325
email: anzccart@waite.

adelaide.edu.au

9th International
Congress on Toxicology

8 - 13 July, 2001
Brisbane

Contact:  ASCEPT
Secretariat

145 Macquarie Street
Sydney  NSW

Tel: +61 225 65456
Fax: +61 225 23310



Internet Libraries

Three university
libraries open new

agricultural internet
gateway

The libraries of the uni-
versities of Melbourne,
Adelaide and Queens-

land, plus that of the CSIRO,
have set up a new web-based
agricultural research informa-
tion gateway called AGRI-
GATE.  Planning for the pro-
ject began in 1998 and the
website went online last July
but was formally launched at
the University of Melbourne
during May this year.

Using a searchable data-
base, researchers, agricultural
workers and students have
free access to a wide range of
information.  Resources are
selected by an editorial panel
of specialist librarians and
members of the agriculture
research community.

Funded in part by a grant
from the Australian Research
Council, the web site is aimed
at Australian researchers.
While a powerful tool for the
research community, the
database is also likely to be of
use to hands-on agricultural
practitioners, as well as stu-
dents, even at high school
level.  The emphasis is on
research in Australia but
overseas users are also likely
to find this resource of great
benefit.

Users can access informa-
tion in the database in three
ways: by browsing through a
list of broad categories and
cross terms, through an index
of subject headings, or via a
search facility.  Whichever
method is selected, the data-
base provides a wealth of
information at no charge.

The gateway began with a
set of 100 entries and now has
nearly 300 catalogued under
13 broad categories.  Within
each are hundreds of subject

words (such as taxonomy,
soil testing and genetic
resources) grouping re-
sources of similar content.

As new resources were
added, a weekly What's New
list will be generated.
Anyone wanting to receive
this list as well as being kept
up to date with changes on
the site, can join the AGRI-
GATE Updates mailing list.
To subscribe, users fill out an
online subscription form.

The project will be evalu-
ated to ensure it provides the
best possible service.  Part of
the evaluation is an online site
evaluation and survey run-
ning to mid-December.  It
asks users for their reactions
to the materials and function-
ality of the site.  AGRIGATE
hopes to hear from contribu-
tors in agriculture research
fields not currently covered in
its resource listing, particular-
ly those directed toward
Australian needs and condi-
tions.

The AGRIGATE website is at
http://www.agrigate.edu.au

Phone:  (03) 8344 5717
Fax: (03) 9347 7243 or
email:
agrigate@agrigate.edu.au

Veterinary
Anaesthesia and

Analgesia

— a new journal

This is the only interna-
tional journal devoted
to veterinary anaesthe-

sia and analgesia, promoting
discussion and debate on all
branches of anaesthesia and
the relief of pain in animals.
It is the official journal of the
Association of Veterinary
Anaesthetists, the American
College of Veterinary
Anesthesiologists and the
European College of Veter-
inary Anaesthesia. Its pur-

pose is the publication of
original, peer-reviewed arti-
cles covering all branches of
anaesthesia and the relief of
pain in animals. 

The journal offers a
unique blend of scientific
reviews on aspects of pain
relief in animals and news of
important or emerging issues
in this field. It is an invaluable
forum for all those involved
in the study, clinical practice
or teaching of veterinary
anaesthesia and for those
with an interest in related
subjects such as physiology
and pharmacology.

Veterinary Anaesthesia
and Analgesia will be pub-
lished twice in 2000 (January
and July), with three issues in
2001 and four issues from
2002 onwards. 

For further information and
subscription details  contact:
Sharon Kershaw, Blackwell
Science, Osney Mead,
Oxford, OX2 0EL, UK.  

Tel: +44 (0) 1865 206084
Fax: +44 (0) 1865 721205.  

h t t p : / / w w w . b l a c k w e l l - s c i-
ence.com/vaa

New Animal Science
Database

CABI Publishing have
created a new animal
science database (ani-

malscience.com), which has
as its core a subset of CAB
ABSTRACTS database with
linkage to full text articles.

Animals covered
include all economically
important farmed animals
(including fish) as well as
pets, wild animals and zoo
animals.  All aspects of ani-
mal science and veterinary
medicine are included.
Research on breeding, genet-
ics, nutrition and husbandry,
dairy technology, manage-
ment and biotechnology of
economically valuable ani-
mals and of laboratory
species relevant to agriculture
are also covered.

For a full subject listing
and to register for a free trial
of this database, visit the
website at:

www.animalscience.com

email:cabweb@cabi.org
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