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Preface

I hope that this book is able to provide up-to-date science with some
illustrations of the ethical dilemmas that arise from the use of new genetic
techniques. It is intended for all students, researchers,practitioners and public
interested in these issues, to contribute something to the ongoing discussion of
bioethics. The book has been written with an extensive bibliography so that it can
be used as a source book for others directly involved with, and researching these
issues, who may come to different conclusions.

This book considers the problems for the use of new genetic and
reproductive techniques in medicine, together with the use of genetic engineering for
nonhuman applications. This includes such issues as environmental ethics and
regulations, commercialisation of science, and the use of animals, with the
subsequent ethical, legal and social problems. The reason for the combined
approach is twofold, one is the genetic technology is applicable to all organisms,
and the second is that bioethics should be viewed as the study of life in general. Itis
impossible to separate many people's apprehension to genetics from the feared
abuses of human applications, such as the eugenic extremes of the past, despite the
moral gulf between medicine and plant breeding. Agriculture can be argued to be
even more basic to life than medicine, and if we upset the environment it is more
catastrophic than the absence of a new medical treatment. I would appreciate any
feedback and criticism of this work, as these issues require continued development
and discussion.

I would like to thank many people for supporting this work. I thank Trinity
College, Cambridge, England, for financial support that they provided during 1988
and 1989, and the use of facilities at the University of Cambridge. I thank the staff
of the Hastings Center for time spent there. [ thank the New Zealand Department of
Scientific and Industrial Research Crop Research Division for support given to
enable further research into ethical problems in the area of nonhuman applications
during the first half of 1990. I also thank them for permission to quote from their
New Zealand public opinion survey. [ wish to thank all the people who provided
me with important information to be used in this book, without whose help it would
be diminished. | am obliged to the critical comments made on different parts of
early drafts of this project, by the following people; Rev. Michael Banner, Prof.
Sam R.J. Berry, Mr Howard Bezar, Prof. John W. Bowker, Prof. Alastair V.
Campbell, Dr. Tony Connor, Dr. Tim R. Forester, Dr. Neil Hartman, Mr. Sean
Jackson, Prof. D.Gareth Jones, Dr. Tit Meng Lim, Mr. Keith Moyse, and Rev.
Melvin Tinker. I am indebted to the support given by my wife Nobuko, and our
parents, in this project. I am responsible for all the inadequacies of this book, and
look forward to receiving criticism of it.

Darryl Macer

Institute of Biological Sciences
University of Tsukuba
Tsukuba, Ibaraki 305

Japan.

September 1990



1. 1s There A Problem?

New Technology

There have recently been major advances taking place in medical science and
genetic technology. The growing and widespread availability of such advances has
greatly increased the real and potential impact of genetics on the world. We are
living in a revolution, in biotechnology and biomedicine. This raises urgent ethical
questions. | attempt to examine some of these questions in this work, and examine
the types of questions which need to be asked.

There have been several books written recently which claim that we need very
new ideas and approaches in ethics to deal with the novelty of the new genetic
techniques. Some advocate a radical shift in the basis of our ethics to deal with
these problems, such as a move to Eastern religions (Suzuki & Knudtson 1989).
Others appear to be so afraid of the possibilities that they want us to avoid using
these technologies (Rifkin 1983). There has been a wide spectrum of objections to
the new technology, claiming that it poses new and much greater problems for
humanity and the world than previous technologies. The new genetic technologies
are portrayed as likely to lead to a catastrophe if they are not severely restricted or
stopped. However, what | intend to show is that although this new technology has
a few novel features, other technologies are also associated with similar ethical
problems, and the uses of the new genetic technologies can be assessed by similar
principles of ethics. In fact, | regard genetic engineering as a catalyst for our
thinking about life itself.

We will examine the details of the new technologies, with an up-to-date
account of the progress in each area. Genetic technology consists of the theoretical
basic research in genetics aimed at acquiring scientific knowledge, and the applied
research. Many possibilities that were classed as speculative several years ago are
now grounded on experimental results, and have been applied. We can genetically
analyse DNA from a single cell, and babies have been bomn from the preimplantation
diagnosis of early embryos. We can make faster growing fish and pigs, crops
resistant to insect attack, or tomatoes that stay firm. We have begun to insert genes
into human beings. The progress should continue to accelerate. We should
consider what special characteristics of the new technologies is considered to be so
awe-inspiring and what features they challenge. We need to examine the validity of
claims made and what ethical principles we need.

It is a common belief that scientists do not have any interest in ethical
standards, and are uncaring about the social implications of their work. However,
some of the major ethical debates over the uses of technology have been begun by
scientists themselves, such as that among physicists about the development of
nuclear weapons, or among geneticists on the perils of transforming DNA. Some
scientists do care about the social, moral and legal aspects of their fields of study. A
basis for our ethical stance in areas concerning the use of genetic technology should
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be firmly grounded in biological knowledge, as a clear knowledge of the scientific
facts is essential to any discussion of moral issues. This means the education of
society on the likely uses of genetic technology in the immediate future, and the
possible uses in the long term.

Molecular biology has moved so fast in the last few years that even those in
the field find it difficult to keep up. In some small way, | hope that this book can
aid those who cannot spend their days in the library to watch for news outside of
their immediate research interest. Science, as viewed by the public, may have ended
being the never-ending search for truth, and begun to be the craft of the
manipulation, modification, substitution and deflection of the forces of nature. Pure
science does still exists, but much emphasis is given to "engineering".

Biology itself is not competent to adjudicate on matters which are
philosophical and ethical, such as the status of the human fetus, the use of genetic
screening or engineering. The good things we can do are Dnly made complete by
the things we refuse to do. People may voice concern, but in the application of
scientific techniques, if the line of refusal is not drawn before any violations, it is no
longer civilised technology. Our ethics must be more than a rationalisation for
things that we are bound to do because of interventions science has now made
possible. The onus is on the scientists and technologists to prove beyond reasonable
doubt that any real risks can be managed. The increasing understanding of
recombinant DNA technology is revealing areas in which caution must be applied,
and it is also showing areas where there are few risks. We must also consider the
way society has handled similar issues in the past.

Just values of society should be used to assess the medical-technical
possibilities that are occurring. We should not change our basic morals because of
the possibilities offered by new technology: what we may have to do is to extend
their application. We do need however to be open to change our attitudes and realise
that technological changes are not necessarily changing our standards, but are
accepting new solutions to biomedical problems. There is a major challenge to our
medical ethical system from these new techniques, as they could lead to the
management and control of parts of human life from conception to death.

The interventions planned in the sphere of genetic technology will affect not
just ourselves, in medical uses, but our agriculture, microorganisms, plants, animals
and possibly entire ecosystems. Such an increase in our ability to change lifeforms
in biology, and especially medicine, and the moral issues attendant upon them, is
reflected in the concentration of attention which has given birth to the newly-
described science of "bioethics". Bioethics is a composite term derived from the
Greek words for life, bios and ethics, erhike. It can be defined as the systematic
study of human conduct in the area of the life sciences and health care, in so far as
this conduct is examined in the light of moral values and principles. The subject of
bioethics has been highlighted by questions in the area of health care. Health policies
should be directed to applications of medical knowledge that relieve and prevent
human suffering or protect and promote human life.

Ethics has been described as the science of morals, and the rules of conduct
recognised in human life. The rules of conduct must be essentially social: they
apply to individuals living together in a society. The view of "society” includes
many people's outlook, and there are deep political and ideological rifts which exist
within humankind,which continue to result in antagonisms and rivalries between
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nations. The views of religious people are very important because 90% of the
world's population are at least nominally religious. Within religions there is also
division on many issues on how to act, especially in unforseen or unprecedented
issues. Academic philosophers and scientists need to remember that their world
view is not the predominant view of life, and it may not even be understood by a lot
of people. We need to work towards a few general ethical principles that can be
applied by the majority of peoples of the world in a fair, just and useful way.

We need to look at the existing ethical traditions and attitudes that affect the
use of new genetics. Since many of the concerns involve medical matters, medical
ethics is a key issue. Standards governing the practice of medicine have arisen as a
result of continual interactions at the level of the perception and propagation of
world-views by groups in society intending to maintain or establish social order and
the interactions between individuals physicians and their clients. We can define
"morals” as judgements on individual activity, "values" as stated expressions of the
cultural framework within which these judgements are made,and "ethics" as socially
derived generalizations induced from individual morality. Medical ethics continues
to develop, and has important features to learn from challenges discussed later.

The Gene Scare

There have been diverse public concerns expressed over the use of new
biological technologies. While those technologies include a wide range of
techniques, and may be called biotechnology, the expression "genetic engineering"
is probably better understood but causes the most emotional response. Many people
can not distinguish genetic engineering from other techniques, and in fact may not
be sure what the term means. A simple definition would be that genetic engineering
encompasses those techniques that manipulate genes, especially those using
recombinant DNA techniques. The purpose of genetic engineering is to introduce,
delete or enhance a particular trait in an organism. This is achieved by either
inserting foreign genes, or by altering the existing genetic make-up of the organism.
It may involve replacing a single DNA nucleotide, or multiple genes which are
thousands of nucleotides in length. Genetic engineering is only part of
biotechnology. Biotechnology could be called the use or development of techniques
using organisms (or parts of organisms) to provide or improve goods or services.
Biotechnology itself is part of an expanding technology based on a long foundation
of human use of living organisms.

This book seeks to examine public concerns about genetic engineering, and
responses to them. To gain understanding of what people want, and to understand
their fears, we need to look at public opinion. Some of the concerns have little
factual basis, but may require public education to dismiss. Responses to these
concerns involve both philosophical argument and understanding of current
scientific knowledge. Concerns which are genuinely important are highlighted.

There are arguments that are commonly used in support or against genetic
engineering. It is important to briefly survey these arguments, and then to examine
them to see what are the key factors. In favour of genetic engineering is utilitarian
thinking. There will be risks for individuals, but the goal of the application of these
techniques includes benefits to human beings and the environment. We are rational
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beings and we should take advantage of the chances used to apply our rationality to
improve agriculture. Against genetic engineering are arguments such as it is
unnatural. The most dramatic of these concerns are that we will replace natural
procreation of human beings with extensive genetic selection of fetuses. We will
always be unsure of the long-term affects of our manipulations, and will have
doubts as to their safety. We are still ignorant of the mechanism of gene action, and
living systems are very complex. The misuses of genetics in the past, illustrated
how bad values may be propagated, and these techniques could be abused in the
future. There may be more important uses to put our resources into than into genetic
engineering. Although much work in genetic engineering has involved
microorganisms and recently plants and animals, much of the anxiety concerns
extrapolations to humans. All of nature is important, especially with an ecological
awareness, but because of the fears relating to humans they are highlighted.

We need to question what is the goal of society. For several decades after
World War II there was a feeling that science and technology could provide
everything, and they should be promoted. A majority saw that only science based
technology could change our society for the better. However, during the last two
decades there has been a growing feeling that technology has actually led to many
problems as well as benefits. There has been a growing and strong anti-technology
feeling (not so much a anti-science feeling) (Cavalieri 1985). There is still a
majority public support for science in most countries, but it is mixed with concerns.

Scientists assume that science is naturally good for society, but this is not an
unconditional assumption. We could remember the parallel made between
biotechnology and computers, both are thought to give rise to major changes in
society, and they are both having some impact. In the early days of the computer
revolution the computer was going to change radically every aspect of human life, if
some people were listened too. However, today we do not hear so much about this,
though I doubt it is because it has lost its potential power for change, but rather that
society has accepted the changes so far, which for most people have been for the
better. However, with biotechnology we are dealing with the complexity of life
itself, which may have greater potential. It has also begun, and society is accepting it
and society will continue to change. There is a need for more consideration of the
way in which society changes, what effects there are on family life and whether
they are for the better or not.

We are often uncertain of the precise outcome of interventions in nature or
medicine. Fortunately we are more ready to admit that uncertainty today than in the
past. While being the norm in medicine for millenia, has taken recent major
ecological disasters, some that have been growing for over a century, to convince
people that industry or agriculture may have bad consequences. We will never be
certain to have complete control over the effects of introducing new gene sequences.
Much further experimentation will be required before we will be able to ethically use
genetic therapy, except for otherwise untreatable diseases. Ignorance of the
consequences necessitates caution in using new techniques, and this is an approach
seen in the regulations governing the introduction of genetically engineered
organisms into the environment, and in the use of human gene therapy. Researchers
need to consider adverse public reaction to the production of genetically-modified
organisms (GMOs). Public opposition to field testing of GMOs is a concern as
there have been incidents in the USA and in Europe of both legal prohibitions such

——
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as court-orders to prevent trials, and of illegal destruction of trials and property
involved.

The uncertainty is all the more important because of the major consequences
of any disaster. If we introduce very different gene combinations into the
environment they could have major consequences, which may be irreversible. The
new genes may enter other organisms, or the new organisms themselves may
replace existing organisms in the ecosystem. The ecological system is very complex,
minor alterations in one organism have effects throughout the ecosystem. We can
not yet predict these affects, therefore we must be careful, and move cautiously. We
have had bad experiences in the past to make us realise our limitations. There is only
one earth and we are dependent upon it, we must walk carefully. There have been
many examples of technology that have exploited nature and natural resources. We
are still in a crisis regarding the environment and what we have done, and it is
finally becoming a major issue now that such major signs have become apparent to
people. Even if the motivation is to save our own skin at least something may be
done when people become aware of the dangers.

From an ethical point of view it is also essential to respect nature. We are
causing the extinction of numerous species, and causing large imbalances in food
chains of organisms that we use for food, such as animals. There are a mixture of
concerns, from the level of protecting species diversity itself, another is farming
methods we use for animals. Genetic engineering could have varying affects on this
problem. It is often claimed that it will revitalise agriculture and increase food
production. Some see it as a new way to generate large quantities of renewable
resources, using the energy of the sun, to generate biomass. Maybe it will, but we
must be careful that we do not disturb the balances of nature so much as to cause
more damage than good.

It has been claimed that genetic engineering is like nuclear science, as both
confer a power on humans for which they are psychologically and morally
unprepared (Cavalieri 1985). Certainly biologists claim that they can outdo
evolution, and use genetic engineering widely; but the question is whether we are
ready for this new power. In the 1940's we learnt how to use nuclear fission, and
physicists initially motivated by the aim of developing a weapon to use on fascist
Germany, became so wound up in their work that they did not slow down when
they knew it would not be needed. After our experience with atomic power we
should face the biological revolution with our eye's open, another question is
whether we do?

Another question is, in whose hands will the power be, with the scientists or
under commercial control. While scientists might be able to retain control initially, it
1s very likely that similar to all developments involving much commercial interest,
the commercial interest will dominate. Much of the research in these areas is paid for
by commercial companies, even human gene therapy has commercial backers.
Medicine 1s very big business, as we already know from the huge number of
duplicate drugs and the pharmaceutical companies. Genetic screening tests are being
commercially sold, though there is actually little profit in genetic screening. In
agriculture also, with many seed companies and the major herbicide and pesticide
companies have developed new GMOs. There is much government involvement at
this early stage in controlling the trials, but governments are also keen on developing
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new money earners. On the positive side, because of the lack of biological
knowledge, some commercial companies have been forced to conduct much basic
research, before the technology can be fully exploited the details of gene regulation
need to be known.

In a lot of countries there has been considerable investment in genetic
engineering, reflecting world-wide interest in the technology. The level of
investment world-wide is unusual, given that large amounts of research are needed
before any product is produced. The potential of biotechnology is very wide. In
1987 there were 400 biotechnology companies in the USA, and another 70
established corporations with significant investments in it. The combined U.S.
industry is spending over US$ 2 billion dollars annually in biotechnology, with a
similar amount being invested in public money. There are hundreds of international
companies, especially in Japan and Europe. Biotechnology is a tool for a wide
variety of industries, and it is difficult to imagine all the fields which it will touch.
Genetic engineering is also used in many industries, agriculture and medicine, and
scientific research.

Outline

This book considers a variety of specific areas of concern, and suggests
approaches for dealing with them. Throughout the book ethical questions which are
associated with different techniques are discussed. The book is divided into four
sections, and sixteen chapters, including the first one you are reading. The
introductory section of the book considers a background, to the problems, and a
background discussion of the techniques of genetic manipulation. The second
section considers some key ethical concerns, and discusses them in four chapters.
The third section considers nonhuman genetic intervention, the applications of
genetic engineering to make GMOs, and the environmental safety of their release.
The regulations to deal with these issues are assessed, and the influence of
commercialisation is addressed. The fourth section considers human reproduction,
the new reproductive techniques and the use of human genetics. I will give a deeper
outline in the following pages.

The second chapter describes some of the techniques involved in genetic
manipulation with examples illustrating the reasons why this technology is being
used. There have been other books providing more detailed descriptions of the
workings of the cell and genes, the purpose of this chapter is to provide the reader
with the basics that are needed to consider the applications described in following
chapters.

The third chapter considers general ethical concerns, such as our use/misuse
of nature. The broad range of genetic engineering has been associated with what
has been called the "Frankenstein Factor”. Others accuse genetic engineers of
"Playing God", or "Interfering with Nature". People are also concerned about
moving genes between species, or the integrity of species. Part of this concern is a
reaction against the rapidity of technological change, with a perceived harm to
society values, and part a reaction to damage caused by other technology in the past.

Other concerns are those of the "slippery slope"type. There is a lack of trust
about whether scientists can draw the line between the types of genes that are
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transferred. Most important is the possible extension of techniques to humans for
eugenics. The difference between serious genetic disease and nondisease characters.
There is concern over how far we pursue efficiency and the limits of developing a
"perfect” animal. Biological warfare is another concern. Public attitudes depend on
education, however, even among educated people there is a distrust of scientists.
This distrust is heightened if there is seen to be a lack of public review, or of
adequate public safeguards and regulations.

The fourth chapter provides a historical and cross cultural account of medical
ethics. The healing situation requires special morals as it involves a sick, vulnerable
person with a healer who is required to help without exploiting the vulnerability of
the patient. One method of controlling behaviour was the following of ethical codes
and the taking of Oaths. There are various ancient oaths that have been discovered
in different cultures, the most universally honoured is the Oath of Hippocrates.
This chapter looks at the Hippocratic tradition, and why it was adopted instead of
other alternatives. It provides a background for the concluding chapter, and is
aimed at those with an interest in medical issues. The new genetic techniques made
the patient-health care provider relationship become even more important, and we
must examine how to ensure patient's autonomy is respected.

In the fifth chapter the status of the human embryo is discussed. It is a key
question in several important issues of reproductive technology, both old and new.
There are questions of abortion and fetal tissue transplants. After discussing the
ethical status of the embryo at different stages in development, we can then consider
the question of embryo research. This is a very contentious area and different
countries have divergent legislation. Legislation needs to include new techniques
such as developmental studies on human embryonic carcinoma cell lines.

In the sixth chapter the contentious issue of animal rights is discussed.
Religious and philosophical views are contrasted. We can ask in what way will
genetic engineering challenge our thinking, and challenge our standards for animal
care. The creation of very diseased animals as models of human disease is
addressed. There are concerns for animal welfare in the production of new strains
of diseased or unusual animals, such as "oncomouse” which is used as a probe for
cancer. There are attempts to make faster growing animals, which will go beyond
the use of hormones, and battery farming as methods of making more efficient
(judged in terms of profit) meat and milk. There are ethical limits to using animals in
our pursuit of more profitable farming, though it does not mean we should not use
genetic engineering in some way. Animals used as bioreactors can be seen as a new
idea, if we forget the use of animals to produce milk, eggs or wool.

Before considering these risks and responses to public concerns, some
applications using genetic engineering will be summarised in the seventh chapter.
The chapter presents an overview of recent advances in different areas. No doubt
there will be future additions, but there are already many applications. Like other
fields of technology, potential benefits are associated with potential risks. Standards
that are appropriate for use in a developed country may be unenforceable in
developing countries, who may more urgently require the benefits of biotechnology.

The safety standards of genetic engineering laboratories developed over the
past 15 years have been based on containment of GMOs. However, during the past
decade there have been a growing numbers of cases of deliberate free release of
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GMOs. As there is a lack of a predictive ecology, people are concerned about
unpredictable disruption to the ecosystem. This is complicated by the possible
transfer of novel genes to other species, such as acquisition of herbicide resistance
by weeds. The use of monocrop systems, whether or not they are GMOs, can
result in a loss of biological diversity. There is also the question of liability for harm
to the environment. In chapter eight the environmental safety of genetic engineering
is discussed.

The ninth chapter considers the types of regulations that are being used, and
how we should regulate the release of GMOs. Comparison of international
regulations is made, including guidelines developed during 1990 in Britain,
Germany and Japan. This chapter also considers the pressing issue of food safety.
How do we ensure that new foodstuffs made using these techniques are safe to eat?

The commercial interests in biotechnology are the subject of the tenth chapter,
they concern both nonhuman and medical uses of biotechnology. Public distrust is
also heightened by the commercialisation of biotechnology which may mean
financial interests come first. It follows that there is a fear of large corporate
control. There have also been losses to the Third World of germplasm which is the
new currency of the biotechnology business. Many people object to further control
by megacompanies. At a practical level this is perceived to make farmers more
dependent on corporations who produce new varieties of enhanced organisms. This
cannot be blamed on the science, but rather on the way it is applied, with much
research being sold to corporations by the scientists who developed it, or through
the way that research is funded. The patenting of living organisms is a sensitive
public issue, particularly when applied to animals.

The next section of the book is the largest, and it considers the medical issues,
beginning in the eleventh chapter with general interventions in human reproduction.
There are issues such as the use of birth control to control the quantity of children,
and also the new approaches to aiding infertility. There is often moral objection
seen in the trends in emphasis from procreation to the manufacture of our progeny,
and the moves away from the integrity of marriage and the family and respect for
individual human life. We may need to limit the use of these technologies to people
who actually require them, and to those which retain the ideal of the family.

In the twelfth chapter eugenics is addressed considering the history and
current trends. We need to learn the lessons from the misuse of genetics in the past,
and contrast that to the current genetic programs. In the thirteenth chapter genetic
screening, from sex selection to serious diseases, and the question of the use of
genetic information is addressed. The protection of patient confidentiality 1s
highlighted in the question of the privacy of genetic information.

In the fourteenth chapter the new medical therapy called gene therapy is
discussed, for the cases involving somatic cell therapy - that is where only the
individual is affected. There have been approved trials of somatic cell gene insertion
in the USA, and we are on the verge of a new therapy being introduced.

In the fifteenth chapter questions of positive genetic manipulation are
considered. This includes embryo splitting or cloning, germline gene therapy, and
the future developments with the human genome project. We need to talk about the
positive genetic selection, it is already possible using artificial insemination from
selected donors, and the techniques for genetic manipulation will become safe in the
future. The question is so major that widespread international public discussion is
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required.

The final chapter considers how the problems raised by the use of new genetic
technology can be dealt with using principles developed in bioethics. There are
ethical problems in the practice of human genetics, which are encountered in the
everyday operation of medicine. There are social-ethical issues of genetics when
applied to medicine or agriculture. There are new social alternatives and policy
choices arising from the impacts of genetics on society. We must discuss how we
may best move to sustainable living. A way of living with the rest of humanity and
nature, that will be sustainable for the future. Clarification of research goals are
needed, to allay public concerns about benefits to society and the environment.
Researchers need to know whether the use of herbicide tolerant plants will reduce
pollution by reducing or shifting the pattern of herbicide use. Similar questions
apply to insecticide and fertiliser use.

After the consideration of technological advances and dilemmas we will be in
a better position to answer these questions. During the course of the discussion in
the rest of the book, ethical principles have been mentioned, it is in the concluding
chapter that they come together. Principles that can be applied to new situations that
arise with the use of future technology are summarised. Our approach to ethics
should be to leam and develop ethical principles that can cope with our dilemmas we
face. It is good to ask what we can learn from the situations using genetic
technology that helps us develop our medical ethics in general. The relationship
between problems and solutions is interactive. There is a short summary of
important conclusions that have come from the discussions in the rest of the book.

[ have tried to limit the use of technical terms,while explaining as each issue is
discussed, the necessary biology required to understand the issues involved. The
science referred to is based only on that already experimentally performed, and the
likely practical extensions. There have been exaggerations used by many writers.
In fact, the science already performed is mind-boggling in its capability: there is no
need to become fanciful. | include recent references which I hope may aid others to
review the new genetics and offer their approach. I have included authors names in
brackets in the text, in preference to a numbering system. This will be familiar to
scientists, and it may alleviate some of the need to constantly refer to footnotes.

Everyone should form an educated opinion on these moral problems, not just
the scientists. All people, creators of technology and users of it, are responsible for
their actions. Science is one of the most powerful agents of change in society, and
society should learn how to handle it. There will need to be more public education
of science, and the issues raised, to make this possible. Bioethics is not concerned
with a philosophical justification for a secular pluralist morality, but with where we
must draw the line between doing an experiment, or not; between applying
technology or not. The proper limits for science should be governed by morality.

This revolution has more consequences for human life than the Copernican or
Darwinian or Technological revolutions. We can control a lot of diseases, and we
can reflect on deficiencies in our own genetic make-up in the fields of genetic
manipulation, gene therapy and quality control. There are questions about the status
of marriage and family life, the degree of freedom human beings should have to
procreate and chose a mate, and/or child, the status of human embryos and the
selection of embryos to be aborted. I will now begin to consider a few of these.
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2. Genes and Life

— — -

The Advent of Molecular Biology

Our first reaction to the great advances in science, and in the field of genetics,
should be admiration (Haring 1975). The more we understand the language and
message of the genes in humans and other creatures, the more we can come to
understand our history, and understand better our unique position as living
creatures. Man alone, has gained the ability to adapt our environment to our genes,
and is learning how to adapt our genes to the environment. At the same time we
appreciate the universality of the genetic code, and the implications this has for our
understandings of our biological origins.

Genetics as a science could be considered to have begun with Mendel s
experiments with the passing of parental characters in peas in the middle of last
century. However, the idea that characters or traits were passed from one
generation to the next has been known for many millenium. The cross-breeding
that produced agriculturally useful crops such as wheat or corn has a long history.
So does the breeding of domestic dogs or cats from wild ancestors. The knowledge
that interfamilial marriages lead to more handicapped children, and that blue eyed
children come from blue-eyed parents is also very old.

Some of the ideas of how human characters were passed on are fascinating to
us now, but they were commonly held beliefs for millenia before we were able to
understand them. Aristotle thought that the female supplied the "matter" and the
male the "motion" that would determine the child's characteristics. There are similar
ideas in ancient manuscripts of other cultures also. However, Hippocrates and
Galen, and Islamic writers later, thought that because both man and woman
produced semen they contributed equally to the process. As it will be discussed in
chapter 12, there were ancient eugenic ideas that arose specifically because of, often
incomplete, knowledge. In the nineteenth century in Europe, the human genetic
traits were thought to be associated with blood. There were exceptions and
irregularities, such as why children could have different eye colour from their
parents due to recessive alleles which were to be explained by Mendelian genetics.
We now know that blue colour is recessive to brown, so that to have blue colour
one must have both genes for blue, if there is just one then the eyes should be
brown. There were various theories for the transmission of genes, I will not dwell
on them but refer to other books (McKie 1988). The principle alternative was
Lamarckism, which thought that body characters acquired during life could be
passed in the genes from parents to children.

The physical location of the genes has only been determined since the
beginning of this century. In 1908 the American geneticist Thomas Morgan
identified the genes to be associated with parts of chromosomes. In 1911 they
produced the first chromosome maps, and spent many decades working on genetic
studies in fruit fly. In the 1940's Avery showed that traits could be passed from one
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bacteria to another by a chemical called DNA. We will discuss DNA in the next
section, and DNA is a widely known word in most languages today. It was the
discovery of DNA as the physical substance of genes which could be said to be the
start of molecular biology. Before that people thought proteins were the material,
because of their complexity. DNA is chemically very simple compared to proteins,
and people thought that the genetic store must be complex. It took another decade
before all were convinced of the importance of DNA.

The structure of DNA was determined in 1953, by a group of researchers in
Britain, including Watson and Crick, for which numerous accounts have been
written (Watson 1968). The double helix structure is also commonly associated
with the public image of DNA. The majority of the DNA in a cell takes the form of
this double helix, though there are other important structural variations that are
thought to be important for gene regulation. There are also larger tertiary structures
formed by the DNA, and it is also associated with proteins in most cells. The
discovery of how the genetic code is translated to protein sequence took another
decade, and during this time the science of molecular biology matured. It has since
grown so that it now pervades every part of biology, and has been applied to many
areas.

DNA and Genes

Part of the aim of this book is to bring readers up-to-date on advances in
genetic technology. It is intended that this is done so that people who have little
background in biology can understand enough to get a clear picture of the ideas and
capabilities of these techniques, without a need to understand all the details of the
procedures. However, a few terms have to be defined and introduced which will
aid this comprehension. This is the purpose of this section.

All organisms are constructed of one or multiple cells. The cell is the basic
building block of life. Most cells can reproduce themselves, though in higher
organisms some cells may be so specialised that they lose this ability, but may still
be able to stay alive for the lifetime of the organism. The information for this
continued survival, and for the very existence of cells, is contained in the DNA of a
cell. It is the DNA which is the focus of genetic studies. What we may consider to
be living organisms depends to some extent on our definition of life, a virus has
DNA (or RNA) but can only reproduce using another organisms cellular system, so
is not independently alive.

A gene is a sequence of nucleotides that function as a coherent unit. Each
gene carries the instructions for a specific protein or an RNA molecule. A series of
three nucleotides codes for a specific amino acid. DNA carries the information that
is required by an organism. This information is translated to proteins in a sequence
specific method. A sequence of nuceotides in the DNA is linearly translated into an
amino acid sequence. The intermediate messenger in this process is another nucleic
acid called RNA. It is not as stable as DNA, so is not used for information storage
except in a few viruses. The cycle of information flow is called the central dogma of
molecular biology, and is schematically represented in figure 2-1.

A typical protein consists of about 300 amino acids. The DNA needed to
code for this would be about 1,000 nucleotides long. However, in higher
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organisms (plants and animals) the gene on the DNA contains an alternating mixture
of what are called introns and exons. The total sequence of a gene of this type may
also be 1,000 nucleotides, but many are of 10,000 nuceotides in size, and the
human dystrophin gene is 2 million nucleotides long! Introns contain sequence that
do not code for the protein, and whose function is unknown. Exons are shorter
sequences, that code for protein sequences, for example for 60 amino acid units.
This process of transcription, the reading of DNA into RNA, and the splicing of the
exons in the RNA together to form the messenger RNA to be used for protein
synthesis, is represented in figure 2-2.

Modermn genetics and molecular biology have led to techniques by which it is
possible to find the exact chemical sequence of any gene from any organism. The
genotype of an organism is the complete set of genes that they possess. This is
determined at the time of conception for multicellular organisms, and is the same in
all cells of one individual organism. Every individual of a species possesses a
specific genotype, consisting of many genes. The genotype of all cells derived from
the same cell will be the same, unless a mutation occurs. For sexually reproducing
organisms the genotype of each new individual is different because the genes from
two parents are shuffled. The phenotype of an individual is determined by the
constant interaction of their genotype and the environment.

Figure 2-1: The Central Dogma. Information flow is in the direction of the arrows,
the broken arrows represent special circumstances.
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The key to modern genetics has been the discovery of DNA. A gene is
chemically made of DNA composed of basic building units or bases which are
connected in a very long linear string, in a specific sequence. There are only four
types of building bases, nucleotides, but because the sequence in any gene (between
400 and 10000 bases) is very long, there are almost an infinite number of possible
combinations. The four different nucleotides that make up DNA are adenosine,
guanosine, thymidine and cytosine, and are often represented by the letters A, G, T,
and C. The two strands of DNA are held together by bonds between the
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Figure 2-2: Protein Synthesis. Proteins are made on ribosomes, by the reading of a
messenger RNA (mRNA) that is transcribed from the DNA. The RNA is spliced in
mammalian cells, the function of this is uncertain.
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complementary bases; A binds with T, and G binds with C. The information in
DNA can be represented as a long sequence of these four letters, and the two strands
of the DNA have complementary sequences.

Genetic Technology

Genetic engineering is now entering its third decade of use. In 1967 an
enzyme DN A-ligase was discovered which joined breaks in a DNA chain. It is
now widely used to join pieces of DNA. The first artificial gene was made in 1972
by chemical synthesis. There are now automatic DNA synthesisers in most
molecular biology laboratories, which are standard equipment used in making
probes to be used to screen DNA. Enzymes called restriction endonucleases were
found in different bacteria that cut DNA at short, specific sequences of bases. This
allows DNA to be chopped into smaller pieces, and methods were used to join the
ends of the desired pieces again to other DNA (See figure 2-3). The nucleotide
sequence that acts as the recognition signal usually contains the specific nucleotide
that the cut is made at, but for some endonucleases the cut may be made at a certain
number of nucleotides further along the DNA.

Using these enzymes new pieces of DNA can be incorporated into carriers
called vectors as shown in figure 2-4. To allow specific joining of the inserted DNA
into the vector, the sticky ends must correspond. If the inserted DNA does not have
the correct nucleotide sequence, then short synthetic nucleotide sequences, called
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Figure 2-3: Restriction Enzymes Different restriction enzymes recognise specific
DNA sequences, and cut or join DNA at particular nucleotides.

Enzyme,  Bacterial Source

Original DNA Sequence Cut DNA with Sticky Ends
Eco R1, Escherichia coli

5'-G-A-A-T-T-C-3' 5'-G AATTC YN
3-C-T-T-A-A-G-Y 3-C-T-T-A-A G5

Pst 1. Providencia stuarti

5'-C-T-G-C-A-G-3' 5'-C-T-G-C-A G-3
3'-G-A-C-G-T-C-¥ 3'-G A-C-G-T-C-3'

linkers, can be added to the ends of the insert DNA before it is joined to the vector.

The vector used for bacterial genetic engineering is usually a virus or plasmid
that resides in bacterial cells (the most commonly used is Escherichia coli). These
plasmids or viruses normally multiply in the cell, and will also do so with any
inserted foreign DNA. For insertion into mammalian cells the DNA is usually
incorporated into the cell's chromosomal DNA. This may occur by use of an
intermediate vector such as a virus which normally inserts itself into the
chromosome. Recombinant DNA technology allows the Earth's entire genetic
resources to be exploited by providing a means of overcoming natural barriers of
gene transfer. Though, as results of experiments have shown, some interspecies
"genetic engineering” has been occuring in nature for eons, without apparent
catastrophic consequences.

During 1973-1976 there was a voluntary moratorium imposed by scientists on
the practise of introducing foreign DNA into bacteria. The fears were that moving
genes widely could have bad consequences, for instance it could cause the spreading
in the microbial world of antibiotic resistance, or toxin formation; or that genetic
determinants for tumour formation or human infectious diseases would be
transferred to bacterial populations, which could then infect human beings. The
safety of genetic engineering is a major debate in itself, and is discussed in depth in
chapter 8.

Since the decision that such experiments were safe, the technology has been
extended to greatly increase the number of different vectors, so that many organisms
can be "engineered”, and the range of possibilities has also increased with the large
number of different genes which have been identified, sequenced and isolated (Marx
1989a). The technological principles are similar for all the manipulations, some
details will be given where appropriate in the discussion of some examples. [ will
not discuss the immeasurable benefit of the techniques themselves for biological and
medical research, as these techniques are now the foundation stone of virtually all
biochemistry and biological studies.
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Figure 2-4: Genetic Recombination A schematic illustration of the system used for
insertion of a piece of DNA into a vector, using restriction enzymes.

Vector, Insert Gene
e.g.plasmid

I

’ Restriction Enzyme Cleavage

_—— e

Annealing of sticky ends '

Ligase
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Many human proteins are now being commercially manufactured by use of
these techniques, including blood clotting factors, interferons, lymphokines, growth
hormone, erythropoietin, insulin and various growth factors, which have medical
uses. Recombinant DNA techniques are also being used to produce human
vaccines. Modified proteins can be made, using genetic engineering to alter the
catalytic properties of natural enzymes. Many pharmaceutical products can
potentially be made. The medical importance of these recombinant DNA protein
products is growing, and the availability of these products makes therapies for a lot
of previously untreated or uncured diseases possible. It would not be an
overstatement to say that they have and are revolutionising the treatment of disease.

There are also some methods to directly insert DNA into chromosomes, using
a natural phenomenon called homologous recombination. This is where matching
DNA sequences match up and a break in the DNA occurs allowing insertion of the
intermediate piece of DNA. The mechanics are not necessary for this chapter, what
may be important is that the only foreign DNA inserted is the new insert, there may
not need to be any vector DNA, such as viral sequences, inserted into the DNA. It
is possible to replace a chosen nucleotide sequence with a new sequence, between
the homologous nucleotide sites, which is precision genetic engineering. The
procedure is schematically shown in Figure 2-5.
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Figure 2-5: Gene Targeting with Homologous Recombination Two schemes of
targeting are illustrated. Replacement can be made, where a portion of the input
sequence interacts with the chromosomal DNA via a double crossover. Information
is transferred to the target without other changes. Insertion of a plasmid that carries
a portion of the target can result in the insertion of the DNA and partial duplication

of the target.

Replacement

i ; Fo—x 4 U

Insertion

— —nf S

Human Genetic Disease

With the recent developments in the treatment and eradication of many
infectious diseases as a source of human suffering and death, the effects of genetic
disease have been highlighted. Much research in medicine is being conducted in

.trying to understand, treat and cure some of the four thousand different known
genetic diseases. Genetic disease is not usually lethal and some abnormalities have
little effect. About 3% of children suffer from some type of genetic disease at birth.
Every human possesses a specific genotype, consisting of many units called genes;
each gene directs the manufacture in our body of a specific component, these
components are usually proteins of which the most important class for genetic
studies are enzymes.

There are an enormous number of genes in human beings, at least of the order
of a hundred thousand different genes, and many may be involved in defining one
particular function or character at the phenotypic level. As one may imagine this
complex system is in delicate balance, and it only requires a defect in a single gene
to disrupt this balance, the effect maybe lethal. Our genes are in long linear strings,
called chromosomes. Humans possess 23 different pairs of chromosomes, a total of
46. While every human has the same set of chromosomes and thus types of genes
in the same order, each gene has variant types which are called alleles. Alleles differ
in their exact sequence of DNA but they perform the same function. Several hundred
human genes have been isolated that have been shown to be causally related to
specific genetic diseases (Davies & Robson 1987).
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Figure 2-6: Mutations alter Amino Acid Sequences The original and the mutated
DNA sequences may give rise to the same amino acid, a different amino acid, or
stop translation. A frameshift mutation completely alters the amino acid sequence
resulting in a nonsense message.

DNA Sequence Protein Sequence
Original
AACTAATTGCGTA Leu-Ile-Asp-Ala-

Neutral Mutation
AACTAGTTGCGTA Leu-Ile-Asp-Ala-

Single amino acid change
AACTACTTGCGTA Leu-Met-Asp-Ala-

Deletion, frameshift
AACT/ATTGCGTA Leu-Ile-Thr-His-

Insertion, frameshift
AACTAGATTGCGTA Leu-Ile-STOP

The cause of many genetic diseases is a simple nucleotide substitution,
whichoccurs at a low frequency during the duplication of DNA. The effect of this
nucleotide alteration is summarised in Figure 2-6. There are also more major
mutations, where large fragments of DNA can be translocated to a different
chromosome. Abnormal chromosome numbers can also occur, so instead of two
copies there may be three copies. Because this alters the number of alleles of genes
for certain proteins, this can have major affects, usually resulting in death. Trisomy
21, where there are three copies of chromosome number 21 results in Down's
syndrome, and is an example where death may not be the only result. In most other
chromosome trisomies, death occurs during fetal growth, and there is spontaneous
abortion.

At conception a sperm cell of the father fuses with an egg cell of the mother,
this constitutes a fertilised egg. Each germ cell only has 23 chromosomes, so the
fertilised ovum contains a complete set of chromosomes. This is discussed at the
beginning of chapter 3 when we consider human embryonic development (Figure 3-
1). These chromosomes pair up after fusion and the chromosomes of the
complementary pair exchange genes resulting in an interchange of genetic
information. Entirely new combinations of genes are thus made, combining
different alleles of each gene in a new string, and so forming a new set of alleles in
the new genotype.

Only one of each pair of alleles of each gene is needed for the normal
function. Some of the alleles may be so different in their sequence from the normal
that the protein or enzyme that they produce is nonfunctional. If thisis the case then
the individual will use the functional allele of the pair and this will normally allow a



18 Shaping Genes

completely normal life, or phenotype. Sometimes one of the alleles is functional not
in producing the normal product but a nonfunctional product; again the individual
will probably live normally. But if the individual possesses two nonfunctional, or
misfunctional alleles for any gene then the effect will be a genetic disease which
varies in seriousness from not being noticeable in one's life to fatality. Normally the
defective allele is not used if there is a normal, functional alternative allele, and the
allele would be called recessive because of this. People may carry a recessive
disease-causing allele without it having any affect on them, but it is possible that it
will be passed on to their offspring. In some cases the defective allele is dominant
which means even an individual with one normal and one defective gene will suffer
from the disease.

Among the 23 pairs of chromosomes there is a pair called the sex
chromosomes, called X and Y chromosomes. A female has two X chromosomes,
but a male has a mixed pair possessing both one X and a Y chromosome. The
genes on the X-chromosome are dominant over those on the Y-chromosome, so if a
gene on the X chromosome is defective then it will be expressed and this type of
defect is called an X-linked defect. There are about 400 X-linked genetic diseases
known (McKusick 1990). However 90% of the known gene mutations are on the
other 22 pairs of chromosomes.

Little is known regarding the kinds and rates of mutations the occur in human
beings. Much of our knowledge of genetic disease and mutations comes from the
study of mutagens on animals. Animal experimentation is used to study the effects
of mutagens on DNA. It 1s likely that most spontaneously occuring mutations are
actually induced by external forces, such as ionizing radiation, ultraviolet radiation,
viruses and chemicals (OTA 1986). In order to systematically detect a mutated
nucleotide in DN A caused by radiation we need much more sensitive methods than
are technically available now. The effect of a mutation depends on where they occur
in the DNA, it can be harmless or lethal. Mutations that occur in germ cells affect
future generations, but mutations that occur in somatic cells may only affect the
individual. Somatic mutations play a role in the development of most cancers, being
a step in the process. Mutations occuring in one generation, perhaps if due to
mutagenic agents, such as radiation from an atomic bomb, or chemical agents,
would continue in different ways. Any large chromosomal mutations would
probably result in sterility, so would only affect the first generation after. Dominant
and X-linked mutations often cause severe disease and interfere with reproduction
so would not last many generations. The recessive mutations have the greatest
chance of being maintained in the population, none would be eliminated in the first
generation, as each individual would only be a carrier, and if only one copy, then no
effect. They would be present for generations.

Genetic diseases affect all populations and were apparent before prehistory.
The infant mortality rate, the number of babies dying in their first year of life per
1000 live births, in England has decreased much, from 154/1000 in 1900 to
12/1000 in 1980, but the number due to genetic disease has remained similar at
about 4.5/1000 (Connor & Ferguson-Smith 1984). In fact because of advances in
medical treatment there has been an increase in the number of people living to
reproductive age who carry or have genes that are defective, though some sufferers
do not reproduce. We all carry about twenty recessive alleles for lethal
characteristics, but because these occur at low frequency the incidence of a child
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Table 2-1 : Incidence of some types of genetic disease, expressed as a percentage of
live births in the general population.

Disease % Live births
Single Gene Defects 1
Dominant
Retinoblastoma 0.0014
Huntington's chorea 0.01
Recessive
Cystic fibrosis 0.04
Phenylketonuria 0.001
Homocystinuria 0.0002
Galactosemia 0.0001
X-linked
Hemophilia A and B 0.01
Progressive Muscular Dystrophy 0.02
Chromosomal Aberrations 0.54
21 Trisomy 0.1
13 Trisomy 0.01
18 Trisomy 0.02
XXX 0.05
XXY 0.05
XYY 0.06
X 0.08
Complex Genetic Traits 2
Congenital Malformations 5
Contribution to other diseases =

being born with two recessive alleles is low (Sikora 1984).

Single gene defects are the defects of immediate importance when considering
the potentials of genetic therapy, although they are only one of many causes of
genetic disease. 1% of live births contain known harmful gene defects, some
examples are summarised in Table 2-1, and these include dominant, recessive, and
X-linked defects. Many gene defects causing genetic disease are due to altered
regulatory mechanisms, instead of, or as well as the production of an altered
protein. In 0.5% of live births there are chromosomal aberrations, where the
number of chromosomes is not 46, one of the most common and well known of
these is trisomy 21 or Down's Syndrome (Jones & Bodmer 1974). Many genetic
diseases (such as diabetes) are caused by multiple genes, and other diseases such as
cancer are the result of environment acting upon an as yet little known genetic base.
One type of cancer, retinoblastoma has been found to be caused by a single
autosomal dominant mutation, and occurs at a frequency of 0.01% of births
(Cavenee & Hansen 1986).
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During this last decade we have discovered the mutations responsible for
some important single gene diseases, such as Duschenne muscular dystrophy and
cystic fibrosis. However, during the next decade there will be attention on very
common diseases with complex causes including genetic elements. These include
cancer, coronary heart disease, diabetes, high blood pressure, manic depression,
schizophrenia, Alzheimer's disease. These are all household words, because their
frequency is so high. There may be three or five genes, triggered by environmental
factors, acting together. The diseases are complex, but very common. The role of
diet, viral infections, smoking and other chemical exposures is unknown. Genetic
susceptibility means that a particular gene is only one determinant for developing a
complex disorder. In identical twin studies, if one has diabetes or schizophrenia,
the other one gets it only 20-50% of the time. There have been conflicting results
from gene linkage studies that have studied the disease in different families. For
example there was a linkage between schizophrenia to genetic markers on
chromosome 5 found by one group, but not in another family study by a different
research team.

The genetic mechanism of common gene mutations is still to be determined,
and there may be different types. In thalassemia and hemophilia A it is likely that
there is a hotspot, where mutation can occur more frequently in the DNA. In some
hemoglobinpathies there appears to have been positive selection for some alleles
because of heterozygote advantage. There are some genetic diseases that have very
common occurrences of mutations, such as beta-thalassemia, hemophilia A, alpha-
1 -antitrypsin deficiency, phenylketonuria, Gaucher's disease and APRT deficiency;
while there are other diseases that have rare common mutations such as Lesch-
Nyhan disease, ADA deficiency, Duschenne muscular dystrophy, Blood Clotting
Factor VIII deficiency and hereditary retinoblastoma. The reasons for different
classes depend on the above mechanisms, and is still to be elucidated.
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3. General Ethical Concerns

The Use of Nature

When people hear of the use of genetic engineering there are a variety of
immediate reactions. Often people think that the techniques are wrong and they are
described as "Playing God" or "Interfering with Naturee". AnOTA survey of the
US public found that 26% agreed strongly, and 20% agreed somewhat with the
statement that "We have no business meddling with nature” (OTA 1987b).
However, these concerns are usually expressed because of a misunderstanding of
what is involved, and in the same survey people would support specific applications
of genetic engineering who had expressed agreement with this statement. Very few
people are aware of what DNA is, as surveys of the general public in major
industrialised countries have shown (OTA 1987b, Newton 1989). We need to
clarify these objections to see why people raise them. In order to do this it is
fundamental to examine some different views of nature.

What is Nature?

We can view nature in very different ways. Nature is composed of the
material world and living organisms found on it. Some view nature as being solely
for man's use, others as an expendable resource that we've been given, others as
unexhaustable, others as something to use and replace, others as something to look
at but not to touch, others as a cosmic harmony. Nature comes in many shapes, the
air we breathe, the water we drink, the sun that gives us light, and the fire that keeps
us warm. There are parts of nature to use, and parts to admire, and parts that we can
not use but we must still take care of. Like the care of the gardener for the prize
flowers, so our attitude should be. All parts of nature are to admire, some are useful
to us also. Some resources are renewing, such as water, sunlight or air. However,
the quality of these resources has been altered by pollution, the water and air
pollution has even altered the sunlight we receive. We will continue to receive more
ultraviolet light as the ozone layer thins. Many natural systems can produce food,
natural fibres for clothes and housing, which are renewable if we do not prevent
their growth. We can improve the quality of these resources by technology also.
Some resources are not renewable such as coal, and gas; some metals are close to
exhaustion, and others are in large excess, such as uranium for nuclear power. We
are part of nature and thus dependent upon it.

Different Views of Nature
The earliest testimonies of human culture worshipped the mystery of life in
various ways, the earliest cultic figures from palaeolithic ages are mother figures.
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The World Mother, Queen of Heaven, and Mother Earth were worshipped under
many names in the Mediterranean area. The creation narratives in the Old Testament
are polemics against the Canaanite matriarchical cults. Behind this symbol of the
World Mother is the notion of the world as a great human being, and the human
being as a little world. The pre-Aryan, Indian Jains saw the Universe as a colossal
human being, the organism of the World Mother was populated by living things
without number. The symbol expresses the feeling of being at one in the world, at
home. The symbol of the cosmic archetypal human being was also taken up by
Christianity in places, in Ephesians or Colossians the image of Christ is transformed
to the head of the church, and the church as the body of Christ, applying to the
redemption of the Universe. Christ will become the head of the universe

Mother Earth, is another metaphor, and is worshipped in some rituals, she is
set against the Father of Heaven. This cult was also associated with the
transmigration of souls and reincarnation. Mother Earth has been worshipped in
many places, in America, India and in Europe, with various names. There were
cults in Olympia, Delphi, Athens; in Asia Minor she was called Ishtar, Astarte or
Dianna; and in Egypt, Isis. The symbol leads to a more dualistic view of the world.
There are numerous other symbols that have been used, like the feast, or the dance,
the theatre, as music or as play. These ideas unite the things of the world together.
Another metaphor is the symbol of the world as the work of God, and just as a
machine. This has led to a segregation of the divine from the world, including the
world of human beings, and ultimately leads to atheism, that the world machine, and
human beings, can function without God.

A Judeo-Christian view is distinct from most views of nature. There are
several features of Christian theology, such as the origin of nature, and the value
placed on nature by God, that lead to a different view of nature from that of secular
Western thinking. Nature is created by God, nature itself is not divine but is the
handiwork of the Lord. The Hebrew concept is different to other philosophies. Man
does not face a world full of ambiguous and capricious gods who are alive in the
objects of the natural world. Nature is not terrifying, as it is to those primitive
cultures that view every act as gods response to their actions. The Bible does not
discuss the method of creation, but merely says that God created the world by His
Word (Gen. 1:3; John 1:3; Col. 1:16; Heb. 1:2, 11:3). The purpose of Genesis 1-3
is not to give a scientific account of the creation of the world and the rise of
mankind, but to say who created the world and the roles and relationships in it. The
subject and object of creation from the stand-point of people on earth is the concern
of the writer. The Biblical view of the relation of man and nature is that they are both
dependent on God.

To the initial reader the creation accounts in the Bible, such as in Genesis,
may appear to view creation as a completed act, but it is also stresses that God's
constant and loving interest in His creative work reveals Him as one who
continually "makes all things new". He governs and sustains His creation (John
3:17). The created world exists both as a manifestation of his love and his intention
to manifest his love within it. The created order is dependent on God for its
continued existence (Col. 1:15-17) (Montefiore 1975, Linzey 1986). The creativity
of God does not cease with the physical creation of the world, God continues his
work through the continuing activity of mankind to whom is delegated the task of
giving it order, structure and beauty. Man is God's coworker. God created all
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things, so nature itself is not sacred. Man has been told to subdue, cultivate and
take care of the earth, to multiply and to have dominion over the created order
(Gen.1:28, 2:15). Man's role can be seen as steward and manager, the idea of
dominion is such to be caring, we could be called the priest of creation (Peacocke
1979). A Christian's vocation is to continue the "good" work of creativity, as
God's invitation to him; this is a huge responsibility, and demands much positive
action. Man is also a moral prospector (Matt. 13:45-46). We are stewards of the
earth (Gen. 1:26,28, 2:19; Psalm 8:6-8, 24:1), all things are put under our "feet"
(Psalm 8:7).

The Judeo-Christian approach directly places the blame for sin and suffering
in the world upon humans. The world was made good, but man chose evil. Because
of our sin we have to struggle to survive, and labour and toil. There were effects
upon nature from the fall of man also. A very common alternative world view is
that humans are innocent, but trapped in an evil world. Many people have felt this,
and it is similar to some Asian traditions that look on the visible universe as illusory
or insignificant or evil. Matter is seen as relatively bad, goodness is only attributed
to the spirit, and the religious task is to transcend the world. This idea is an
alternative answer to the problem of good and evil. It conflicts directly with the
doctrine of creation and the incarnation. The outlook has been powerful in the past,
being brought to Europe at different times from the east. Some of its ideas are mixed
with certain forms of Christianity, such as the view that sex is something to be
disapproved of. Derrick (1972) calls this type of heresy Manichaeanism.
Manichaeus lived in 3rd century Persia, and his followers influenced the Gnostics.
It has long been a rival to Christianity. The idea of living in a hostile environment is
very different to the sense of exile and loss coming from the fall. Creation becomes
an act of wickedness. Humans should try to rise above this world and escape from
it. An alternative is to try to conquer the evil world, as modern technology is often
viewed as conquering nature. Another alternative is not to view the world as evil but
to overstress the difference of humans to the rest of creation. This can be done in a
dualistic way, judging nature as merely mechanical. This is a view encouraged by
humanists. However, these are far from the Christian view and doctrine of
stewardship.

Dynamic Nature

Nature has a history, a beginning, and it evolves. It changes with time, as the
physical world changes, and as some organisms die and others thrive, and has done
so in dramatic ways in the past. The current number of different species alive may
be only one percent of the total species that have existed since the dawn of life. It is
important to view nature as changing, not a fixed or static set of objects. As the
individual processes of life are dynamic, so is the composite of the lifeforms. The
idea of dynamism also implies a balance. This is illustrated by the words biosphere,
foodwebs or ecosystem, with the largest ecosystem being nature itself. The dynamic
nature is implied in the second law of thermodynamics, and in the Biblical doctrine
of creation and preservation.

We could use the term "a balance of nature”, as the way different species at
different levels of the food web exist together. Some eating others, while others eat
them, and others dependent on the modification of the environment made by another
species, with competitors at every level. There is an important inbuilt tendency for
species to reproduce so quickly to be able to increase their numbers, yet this does
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not occur dramatically in a balanced ecosystem, in the competition for resources, the
struggle for existence, each species tries to survive to reproduce. This concept is
very old, it is seen in Plato's Timaeus who answers the question "in the likeness of
what animal did the creator make the world?" with the answer that god did not make
the world like any one species but rather as "one visible animal comprehending
within itself all other animals of a kindred nature” (Plato I). The idea highlights how
life itself is intertwined, in a web of complex relationships. There is also a continuity
between inorganic and organic, ecology refers to the relationship of every organism
to the environment.

At no time in the past has nature been so dynamic than today, the reason is
that man is rapidly changing it. We are making many new crops, and will be using
genetic manipulation to change lifeforms themselves very quickly in the next few
decades. We are raising the temperature of the earth, with all the changes that
brings. We are depleting the ozone layer. We are causing the extinction of thousands
of species. We are adding many pollutants to the environment. Compounds like
dioxin which is the most powerful poison known, and sewage which is unnatural
just because of its quantity. We have synthetic compounds like plastics, chlorinated
hydrocarbons, which are nonbiodegradable. We are increasing our population
rapidly, which exponentially increases the problems. we can surely say that nature is
dynamic, maybe too much so. We need to take stock of some old truths, and then
strive to maintain nature as a caretaker not as a commodity user.

A Christian View of Stewardship

There have been a variety of views expressed about the influence of the
Christian view of nature on our current ecological crisis. Some writers see the
Christian idea of the domination of man over nature as a cause, however this is a
misinterpretation of this idea, and it is also apparent when visiting countries from a
different tradition that the same problems have arisen. There is confusion about
what a Christian view of stewardship is, so [ will spend two pages to describe it.

Even if nature is not divine, it has value. The value to a Christian is derivative
from the fact of creation, "God saw that it was good". The heavens tell the glory of
God. This is in contrast to those philosophies which see nature as evil, such as
Gnostics, Manichaens, or the Indian idea of "Maya", or illusion. The Bible says that
nature is real and is good. There are other ways in which the positive attitude to the
material world is expressed such as in the Incarnation, where God took upon
himself the conditions of material existence. Nature displays the character of God,
in its goodness and strength, constancy and concern to sustain human life (Job 12:7-
9: Ps. 50:6, 148:1ff; Acts 14:17, 17:27; Rom. 1:20). However, it is not a
pantheistic nature, one which is divine itself. Some can start to worship nature, as
god, rather than seeking through nature to find a way beyond to God, as deistic
philosophy does. Love and reverence for nature are divine only derivatively, as the
creation of a good God. Nature itself does not have rights, but we do have many
duties to it. Nature is not a moral actor, even if it may have some freedom inherent
in the way it is made. All life has value, but not all life is of equal value.

The Old Testament was written in an environment moulded by pantheistic,
matriarchal and animist religions, so there is considerable weight given to the
difference between God and the the world. The fertility cults of Canaan were
rejected as idolatry and the transformation of god into Baal, a divine natural power,
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was also blasphemous. In modern times the reverse has occured, as the exploitation
of nature in Europe was justified by distinguishing between God and the world. But
neither are true. God is not just the creator of the world, He is also the Spirit of the
universe, indwelling in His creation. When it suits man, we try to understand God's
creation as nature, so that we can exploit it in accordance with the science we
discover. We need to understand this knowable, controllable and usable nature as
God's creation. We must think of nature as God's creation.

Man should value nature for itself, so we should have an interest in the
preservation of nature. We should not manipulate it solely to satisfy human desire.
One of the important issues is the preservation of biological diversity. There are
various Biblical prerogatives to suggest that this is important. One of the most
famous is the story of Noah, and the preservation of domestic and wild animals and
birds (Gen. 6:13-8:1). There are also chapters in the Bible like Job 38, 39 and
Psalm 104 which illustrate the wonder of unusual features of nature. All of creation
is blessed (Gen. 9:9-10).

There are three balanced ideas in Genesis; that man is a natural creature
subject to the earth; man is radically different from other creatures, not on basis of
spiritual gifts, but because of a direct and unique relationship between man and God;
and that man is the only spiritual creature. Man is an integral part of nature. When all
of creation was completed, God saw "everything that he had made, and behold, it
was very good” (Gen. 1:31). No distinction is suggested between man and the rest
of creation with respect to natural existence. Man is flesh (Hebrew "basar"), and
made from the dust of the ground (Gen.2:7, 3:19), like all creatures he received his
life from the breath of God (Gen.2:7, 7:15, 22), and will return to the dust (Psalm
104:29). While man has an essential identity with the world, there is also a
distinction from it. A spiritual link with God is seen throughout the Bible in the use
of the terms "soul" and "spirit" (Judges 14:6, 1 Sam.11:6, Ezek. 11:19, 18:3,
36:26, Psalm 103:1, Matt.16:25, Luke 12:19, 1 Cor. 2:10-16, 12:3) which is of
basic importance in the view of man being made in God's image (Gen.1:26). It is
stressed that man is a being who belongs not to the earth, but transcends it because
he belongs to God (Matt. 10:31, 12:10).

Man has a creative mission in regard to nature, and in transforming human life
in the direction of wholeness and fulfilment. We need to create with care and love.
God said when he had made the universe, "behold it was good" (Gen.
1:12,18,21,24,31), however as from His commands to us, nature is not static, but
we need to have a dynamic view. We should, however, remember the distinction
between the creation of the world, as in Gen. 1:1, where the word "bara" is used as
"creating”, is different to the word used, "asah", for the "making" of the things in
the world, which finished with a Sabbath rest (Gen. 1:2-2:2), a rest that we may
forget to take. The land was to be used, with a period of sabbath rest for nature (Ex.
23:10-11; Lev. 25:1-7) as well as for man. The divine making of the 'works' of
creation finds its analogy in the work of human beings (Ex. 20:11, 31:17)
(Moltmann 1985). However, the purpose of God putting man in the garden of Eden
was to cultivate and guard it (Gen. 1:25). Not all the plants could be eaten. Man
was not put there just to enjoy it, but to till it and keep it. Man has a responsibility to
keep the garden. Man is to care for the land (Lev. 25:1-5), to treat domesticated
animals properly (Deut. 25:4) and to respect wild life (Deut. 22:6). We can only take
what we need. We are nature's keeper as well as our brother's keeper. God will
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punish those who bring ruin to nature and the earth (Is. 24:5-6, 45:18, Rev. 11:18).
There is an amazing mixture of life (Psalm 104:24,25, Rom. 1:20) all is intertwined,
in a delicate ecosystem, which should not be disrupted. We could use the image of
participation in the community of nature rather than domination of nature (Moltmann
1985). In the laws of Israel one of man's duties was to respect life and submit to the
order of creation (Ex.23:19, Deut.22:9). The created order was made for its own
sake, not simply for man's needs and interests (Job.38:2-4; Ps. 8:3,4, 19:1-6, 65:9-
13, 104, 136:4-9, 148; Jer. 8:7). However, often the earth has been viewed as
merely the material stage on which the drama of human history has been played out
on. Mastery over nature should not be explored in a loveless attitude, in a spirit of
exploitation, but with reverence for all creation, as a gift entrusted to our care. It is
true that all of creation groans together and is in pain together under the influence of
man (Rom.8:22). Although a cocreator, coexplorer and coworker with God, man is
under God's authority, and should be obedient (Phil.2:5-11). Man can become part
of God's creation, consciously, cooperatively, creatively and intelligently acting in
the ongoing process of creation. Creativity is part of the potentiality God has given
to us (Peacocke 1986). It could be significant that the moral test comes in terms of
man's relationship with nature.

The theocentric approach challenges two common tendencies. Eastern
religions tend to blur the distinction between God, man and nature, leading to a
glorification of nature. However, Judeo-Christian belief is in a divine God who
made the world (Gen. 1-3), the world itself is not divine. Western, or industrialised
thought, tends to divide man from nature, seeing nature as something to exploit for
man's comfort. We must remember man is a creature, part of nature (Psalm 103:15-
16), and that pride is a sin (both pride of species and our achievements). We are
currently in a crisis of domination, not just an ecological crisis, but a crisis of our
whole life system, brought upon all of creation by ourselves. The origin of this
crisis is in human behaviour and attitudes, and the tremendous power of our
technologies to shape the world. As a reaction against this some people attack what
they see as the cause, science and technology, and its effect upon people's
philosophy; however, the real cause is the age old problem of human sin and
selfishness, which is now days exemplified in the short term economic desires of
many businesses and governments. As we begin to understand the consequences of
our actions upon the world, and the often far-reaching consequences of them, such
as the dramatic effects of the changes we have made on the earth's atmosphere
(destruction of ozone, production of carbon dioxide, or acid rain), the extinction of
many species, and the tolerated starvation of many people.

There have been some who argue for a reverence for all life, such as Albert
Schweitzer (1966). This approach makes no distinction between higher and lower
life forms, saying that a Christian can not judge other lifeforms in relation to
ourselves. It does make the point that it is very difficult for us to understand or
judge the importance of other living organisms in the natural order. Even if animals
an look to be meaningless, they have a distinct purpose. In fact the Bible does teach
a respect for all of creation, it all has value, but other Christians would say that the
Bible gives examples of our use of animals as is not surprising in the agricultural
society that the Bible was written in. Schweitzer made reverence for life a
fundamental principle of life. He said that the killing of animals in contrast to the
harvesting of plants and fruit, is very similar to homicide. The only reason for
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harming life he sees is for necessity. However, what is "necessary” can vary widely
between cultures, and the Bible indicates that man does not survive on the minimum
possible, their is time for feast and for fasting, seen in the lives of Jesus and the
disciples. It is not possible for a Christian to insist on vegetarianism, from
numerous scriptural references, but animals should be used with restraint and treated
humanely, including their killing. The motive behind the use of animals alters the
morality of their use in some religions and in some philosophical systems.

Having considered what people may think of when they think of nature, and
what the dominant religious views on nature and the role of humanity is, we can
consider objections that are expressed relative to this theme.

Playing God

In Judeo-Christian traditions the term "Playing God" is a term applied to
situations where humans make life or death decisions without reference to God and
perhaps even the opinions of other people, this being seen as pride or arrogance. It
is not the use of power and creativity that is wrong, but rather attributing power to
our own resources (Boone 1989). What is wrong is not the act itself, but the
attitudes that could be involved. However, useful applications of technology are
positively advocated in Judeo-Christian tradition as part of good stewardship of the
earth's resources.

There have been many accusations that scientists are "creating new life
forms", however, our present technology is capable only of transferring one or two
genes into a genetic background containing the order of a hundred thousand genes.
In the case of chimeras, rather than a new life form being created, two species may
be combined that were closely related, for example goat and sheep. However, this
type of experiment is not in widespread use and is not expected to be used except for
a few scientific experiments.

The expression usefully suggests that we should be cautious in the use of
technology whose potential risks and side-effects we do not fully understand. The
idea is that while God may understand all, we do not, so we should only tamper
cautiously with things as basic as genes. The question is whether we have the
necessary knowledge and wisdom to successfully alter lifeforms that have come to
us after a long period of adaptation, without creating long-term and catastrophic eco-
disasters. This is one of the major reasons that long periods of restricted laboratory,
and controlled field trials are required prior to any introduction of GMOs into the
wider environment. It reflects the unknown ecological "safety" of the new variety,
and risks of gene transfer. It is a question which requires practical knowledge from
controlled experiments to assess, and will be discussed in chapter 8. We should use
new technology if it is better than old technology, but there will be situations where
we do not use it because of unknown or unethical applications.

For some there is a feeling that we should not explore all the secrets of life,
that the mystery of life will be gone if we discover too much. However, as many
scientists will say, the more we know, the more appreciative of the workings of life
we become. Discovery itself may not be wrong, but how we use it or abuse it raises
ethical questions. The fact that we have practical requirements, such as to feed,
house and heal people of the world, are major justifications for the pursuit of
practical knowledge in any system of religion or philosophy that places a high value
on human life.
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Interfering With Nature

There is also a "non-interventionalist” idea among some, that we should not
interfere with nature as "Nature knows best". However, we just need to think of the
many diseases that afflict humans or other living organisms, to falsify this idea.
There is a clear mandate for some degree of interference with nature even in human
existence, as we must eat, let alone use the many medical techniques developed. At
the same time people have at last become more aware of the damage to the
environment and to other species that human intervention has caused, such as the
greenhouse effect, depletion of the ozone layer, or the extinction of many species.

The objection lies more in the idea that genes are a foundation of life. The
idea is that genes in some way are more sacred than other parts of the organism.
However, DNA and entire genes can be made by purely synthetic procedures in a
laboratory. There is also the idea that altering genes is a novel idea. A new catch
phrase is "Genethics", which may highlight some concerns (Suzuki & Knudtson
1989). They suggest that the problems raised by genetic technology cannot be dealt
with ethically by existing ethical principles, or by Western morals, and we must turn
to Eastern religion. This conclusion is not shared by this writer (Macer 1990a). In
the Western tradition, there are two balanced principles which summarise the
approach needed. We need stewardship of the earth, and we support the creativity
of man to find new technology and to use it in a way that is consistent with proper
stewardship. Unfortunately, we often forget or were ignorant of bad environmental
consequences of our technology, but now that we know more, we should be
regrasping the meaning of stewardship. While the use of genes may be seen as
novel, we have had a very long history of genetic manipulation using conventional
techniques of plant and animal breeding, but only recently do we understand the
details of why they worked. We should consider our knowledge when
implementing any new variety of organism, however it was made.

The negative science fiction image has been easily promoted and is appealing
to the human imagination. The fascination with creating "new forms of life" is
coupled to a fear of how far it might be taken. The Frankenstein Factor was coined
by Gaylin (1976) as a suitable name for the wild scenarios imagined by some
people, which represent the fear of the unknown, as symbolised in the movie.
There are many movies which play on similar themes, and this has been very
powerful in shaping public perceptions (Rollins 1986).

Integrity of Species

Modern biologists generally think of species as reproductive communities or
populations. The species are limited by an arbitrary limit to variation. There is no
universal or absolute rule that all species are discretely bounded in any generally
consistent manner (OTA 1989). One species may exchange little or no genetic
material with related or adjacent species, while another may seem to be almost
promiscuous, inbreeding frequently with a neighbouring, related species. To
challenge the integrity of a species requires more than a single gene change.
Mammals like mice contain 50,000 or more genes and changing a small number of
genes will not violate species integrity. Species exist in nature as reproductive
communities, not as separate creatures.
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Both cell fusion and recombinant DNA techniques allow species barriers to be
readily overcome. Cell fusion can be used when the characteristics of interest are
controlled in a complex manner by a large number of genes, so that large portions of
the genome can be combined. This technique is used on a large scale in the
commercial production of monoclonal antibodies.

People are more concerned about the manipulation of animals than of plants
and microorganisms, because they are sentient beings. Preservation of each species
as a species is important, so we should not lose each species' identity, but the
question of changing genetic identity is harder to answer. Genetic engineering does
breach natural barriers between two classes of living things. The new strains should
not be thought of as special, manmade, forms of life, considering the wide genetic
variation naturally occurring. The experience of the last fifteen years work with
recombinant DNA involving mixing genes from different species, has not indicated
any inherent danger in the source of DNA, whether it be animal, vegetable or
human. Any possible danger comes from the type of gene, not its source, whether it
is a bacterial toxin or an activated oncogene. Adequate laboratory safeguards have
been developed for contained experiments.

People may voice concern about their fear of the destruction of wild species if
we introduce transgenic varieties. However, transgenic strains made with controlled
gene integration may be considered within the naturally occurring range of variation,
and most of the animals of exceptional variety are confined to laboratories.
Organisms used for agricultural production are traditionally kept separate to the wild
species, and this will continue with new varieties. Modemn breeders should realise
the need to maintain stocks of the original species and the importance of maintaining
wide variety of wild species, in seed or germ plasm banks. If this precaution is
taken, than there is no danger of losing old varieties as has happened in the past for
some organisms.

A technique for genetic manipulation of animals involves embryo
manipulation using cells as carriers of the novel genetic information. Animals can be
grown from chimeric embryos, that is embryos that are made by mixing cells
derived from genetically-different sources. A chimera can occur naturally, they can
develop normally even if their cells are of two different genotypes. They do not
have any problem of immune rejection of one set of cells, as the development of the
immune system and what it sees as itself, takes place during the development of the
chimeric animal. It will recognise all cell types as itself. These chimeras canalso be
made from multiple different cell types.

One of the most publicised outcomes of embryo splitting was the creation of
the sheep and goat hybrid, in this case an interspecies chimera. One of the aims of
these experiments was the study of development and the immunological relationship
between the female and the embryo. The embryonic cells used are blastomeres and
may be from different species, like sheep and goat, which were used to make the so-
called "geeps" (Fehily et al. 1985). The hybrid chimeric embryo from mixing sheep
and goat embryonic cells developed into "healthy" hybnd adults, displaying a mixed
physiology and behaviour. It is also reported that sheep and cow chimeras have
been attempted. The skills of manipulation are growing, and this is another cause of
concemn. Some hybrids will not develop as they are rejected by the mother, but this
may be overcome by only substituting the cells into the inner cell mass, leaving the
trophectodermic shell around the outside of the embryo, which develops into the
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placenta, to protect the new embryo. This has led to sheep being able to give birth
to goats, and vice versa. This type of embryo transfer technology may also be
important in attempts to preserve some rare species, by using domestic animals as
surrogate mothers. These chimeras are used for the study of cell differentiation and
interaction in the developing and mature organisms.

The greatest public concern is over the mixing of human and animal genes.
People object to the insertion of human growth hormone genes in pigs. Since much
transgenic animal research is aimed at increased understanding of human diseases,
the insertion of human genes will be very common. Other research also involves the
insertion of human genes into animals. The reason for this is convenience, as a
large number of human genes have been cloned. The most convenient, readily
available form of a gene will be used for manipulation. It is unlikely that animal
genes will be introduced into humans as therapy at this stage, and it is unlikely that
any will be needed as the appropriate human genes should be available.

The popular press sometimes reports claimed human/animal hybrids. One
claim made by an anthropologist at the University of Florence, was that anthropoid
embryos, using the sperm of a man and the egg from a chimpanzee, had been made
in laboratories. The wording was such, that after the embryo was established, the
experiment was terminated, implying that it may have continued (Schmetzer 1987).
Human and animal gametes are often mixed in fertility tests performed at in vitro
fertilisation (IVF) research centres. It is unlikely that a functional preembryo could
be formed, though the egg may be triggered as if fertilised. Even if a zygote was
formed it would naturally die as the genomes are dissimilar and the preembryo
would cease to divide. IVF may be considered by the public to be one of the
techniques of genetic engineering, but it is not considered as such by scientists. IVF
is required for certain types of genetic engineering. The most likely work that could
produce a human/animal chimera is using mixing of embryonic cells, as for the
geep, but this work is prohibited in many countries.

Reducing Genetic Diversity

Most of nature could survive without much human intervention, but as natural
areas become modified by human activities, there will need to be increasing
dependence on the intervention of specific technologies to maintain the diversity.
Biological diversity refers to the variety among living organisms and their ecological
interactions. There are three layers. There is ecosystem diversity, where there is a
landscape interspersed with croplands, grasslands and woodlands. There is species
diversity inside of each of these areas, which can be reduced by grazing for
instance. There is genetic diversity, many wild plants have greater diversity than
crop plants which have be bred for specific characters (OTA 1989),

There are several concerns for this problem. The first two are anthropocentric.
The loss of plant, animal and microbial resources may impair future options to
develop important new products and processes in industry, medicine and
agriculture. The loss of diversity undermines the potential of populations and
species to respond or adapt to changing environmental conditions. Because humans
ultimately depend on the environment it is essential not to disrupt the environment.
There are also aesthetic and ethical motives to avoid the irreversible loss of unique
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lifeforms which plays an increasing role in conservation issues. We are told that
some of the plants were made to look beautiful (Gen. 2:9), and there are many
writings illustrating the beauty of nature (Ps. 19:1-6, 104). Certain areas or species
have major significance to some cultures, and nations, such as the bald eagle for
Americans or the Kiwi for New Zealanders. There is also an economic reason to
add, which is favourable, that of tourism, which may help some situations and
disturb others. For example in Kenya, in 1985 the income of US$300 million made
wildlife tourism the country’s biggest earner of foreign exchange (OTA 1987a).

Because the abundance and complexity of ecosystem; has not been able to be
assessed, an accurate estimate of the rate of loss is not currently possible. This is
especially true in the tropics. While only 1.7 million species have been identified, 5
10 million remain yet to be identified. Recent research in the canopy layers of
tropical forest found so many different insect species, that the number of total
species is probably closer to 30 million. Thousands of species are being lost,
especially in the tropics. The problem of diversity loss is broader than the extinction
of species, because diversity losses can occur at each level of biological
organisation. Ecologists categorise the types of ecosystem. For instance in the
United States 23 types of ecosystem covered 50% of the area when Europeans
settled, but now they only cover 7% of the area. The agricultural states have had the
highest loss of natural ecosystems, around 90% in lowa or Illinois. Within these
ecosystems, species diversity i1s much greater in the tropics, for example a single
tree in the Peruvian Amazonian Rain forest was found to harbour 43 species of ant
belonging to 26 genera; this species richness is about equal to the ant fauna of the
entire United Kingdom. The current rate of loss of species is greater than the
estimated rate that species evolve.

Reduced diversity has major consequences. It eliminates the options to use
untapped resources. For instance, the use of wild crops in breeding crop plants has
accounted for half the production increases, and is estimated to account for US$1
billion annually in U.S. Agriculture. Future gains will also depend on the use of
genetic diversity as well as genetic manipulation. Nature provides the raw materials,
the genes. There are also direct benefits of wild species such as the role in
pollination, where the pollinators need alternative breeding sites, and food sources
when the crop is not flowering. The affects can be through several species, for
instance the Californian wild brambles provide an off-season reservoir for the prey
for wasps, which are important for controlling a major grape pest. The economic
benefit is about US$60 an acre in direct pesticide cost savings, plus the indirect
benefit of reducing pesticide use. About 25% of the prescription drugs in the U.S.
are derived from plants, with a market value of US$8 billion annually. Many
potential drugs remain to be found. There are also many diverse species specifically
used for scientific research because of their perculiarities. The oldest living organism
is Bristlecone pines, which are very important for the calibration of radiocarbon
dating, used in archaeology, prehistory and climatology. Many species are important
for biological research because of their special properties, such as tolerance to
environmental conditions like the desert pupfishes of South West USA which live in
twice the salinity of sea water and are used in study of human kidney disease; or
animals that suffer from human diseases such as the Armadillo which can suffer
from leprosy; others have enzymes which can be used in bioassays, such as extracts
from horseshoe crabs used to test vaccines for contamination with bacterial
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endotoxins; or the antibacterial products such as penicillin and other antibiotics from
fungi, or antiviral agents like D-arabinosyl cytosine from a Jamaican sponge. These
examples just illustrate how great the variety of useful organisms there are in nature.

On the higher level are the environmental regulatory factors which depend on
complex interactions of ecosystems. For example wetlands are very important for
the breeding of birds and fish, crustaceans and molluscs. They also temporarily
store flood waters, which is a direct benefit. The Charles River wetland in
Massachussetts are estimated to save US$17 million a year in flood control. Often
we overlook the value of ecosystems. As we can now understand, if we alter nature
on a global scale, we have proportionately larger problems, as seen in the
greenhouse effect. There are several contributory factors, one is the doubling of the
carbon dioxide concentration in the atmosphere in the last century by bumning of
carbon fuels and forests, and the reduction of forested area. The temperature of the
earth rises, which alters the sea level, the climate, the vegetation and hence the
animals in particular areas. There are also other gasses released which contribute.
We also have the depletion of the ozone layer by chlorofluorocarbons which has
resulted in greater numbers of human skin cancers appearing.

One of the oldest ways of destroying nature has been the use of fire, for
driving game in hunting, or for clearing land for agriculture. It is the cause of many
of the world's present grassland areas, and also deserts. Added to this destruction of
forest was the use of wood for building homes, etc. Environmental problems may
be able to be traced back to the beginning of civilisation, but are getting worse with
the global scale of air and water pollution, the introduction of new chemicals, and
the large human population which had led to more overgrazing. Many losses are
unintended and unforseen, such as the acidification of lakes in Scandinavia and
Canada from the acid rain from the buming of carbon fuels.

Uniform crop varieties are economically useful. Having a field of wheat that
grows to the same height, producing good heads of grain which can be harvested at
the same time, which 1s resistant to all known pests and diseases, and has uniform
milling properties, is an ideal. Improved crop varieties have increased food
production, but have contributed to genetic erosion. Old varieties of crops were
dropped in favour of new uniform ones, over a short time period in developing
countries, and a long period in Europe. This means that the genetic variability that
has been relied on for plant breeding is being lost (Sattaur 1989). There have been
several dramatic examples of crop failures due to a lack of diversity. The nineteenth
century Irish potato blight caused many deaths. In 1970, the USA lost half its maize
crop to one disease, the southern corn leaf blight. The wheat vaniety Bezostaja was
grown in the USSR, over an increasing geographic range in a period of mild
weather, but in 1972 a harsh winter led to huge failures in production.

There has been rejection of the claim that new crops will further reduce
biological diversity. In some countries, such as Holland which is very densely
farmed, farmers may be paid to leave their fields fallow. This is because of the
improved productivity of the land. The land can be released for other purposes,
such as reverting to the wild. This means other species can reestablish themselves,
such as wildflowers. Within twenty or thirty years the amount of land release in
Europe as a result of increased agricultural productivity from biotechnological
advances may be close to half. Of course the picture is not so good in countries
with high birth rates, who will need to expand food production for some time yet.
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The environment should be protected by using these techniques.

There is the objection that cloning would reduce the genetic diversity of a
species. This would only apply if we were making a significant proportion of the
breeding population asexually. We should always try to maintain diverse
organisms, as they tend to be better able, as a population, to survive major diseases
or environmental changes (OTA 1987a). New genetic techniques are being used to
save the remaining genetic diversity, and will enable the practical use of many
widely dispersed genes. The involvement can be at many different levels. DNA
Fingerprinting has been used to study the genetic diversity of different species.
Populations of black rhinos in Kenya, Zimbabwe and South Africa have been found
by this technique to be genetically similar, these scattered animals can be gathered
together and encouraged to breed. The black rhino is endangered by poaching, so
pooling rhinos into protected areas may protect them, and this has been shown to be
genetically feasible by the DNA Fingerprinting.

Embryo manipulation is being used to help protect some of the endangered
species against extinction. We are losing many species every year, and will lose
even more in the next few decades with the major climatic changes caused by global
warming. As plants die and move, the animals dependent upon them also may die if
they can not change or have nothing to eat. The plants can be modified to survive in
the different climate, and some American researchers are pursuing this approach in
attempts to save endangered bird species together with the forest communities.

There are major international efforts to save existing genetic variety through
germ plasm storage. The techniques of biotechnology should aid the safe storage
and regeneration of such germplasm. Genetic engineering itself may have a minor
role in the pursuit of this goal. It should be possible to use the techniques developed
in chimeric embryo manipulation to allow a common species to gestate the embryo
of a rarer species.

Slippery Slopes

The idea here is that because we perform some action, we will perform
another. It implies that since we have done something we will not be able to refrain
from doing something else. This expression envisages a muddy slope where
footing once lost cannot be regained, and suggests that controls which are adequate
for initial exploration may fail under increased pressure. The argument is that if we
alter the genes of plants and animals, then we will proceed down the slippery slope
with human genetic engineering. However, a suitable analogy could be the
experimental use of animals. While there have been several examples of human
experimentation during the last 50 years, the widespread establishment of ethical
committees should preclude any further abuses. There is a moral gulf between
support for human eugenic measures and agricultural breeding, which suggests that
there 1s, in fact, a logical place to stop. Feasibility does not mean inevitability.
However, we should be sure that our society does stop extrapolation of this kind.

When people talk of genetic engineering they may confuse it with other
controversial medical technologies. It may be put in the same category as new
reproductive technology, such as IVF and embryo experiments, which are really
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very different issues. Opponents may also assert that the final goal of improvement
of genetic engineering techniques is "perfection” of the human species. This is not a
goal that many share, rather the techniques are pursued for more immediate attempts
to find cures for diseases or to improve agricultural production, which are worthy
goals in themselves, and more universal as worthy motives.

Cloning is another topic that has long been talked of. There are different
types, but the type most talked of is nuclear transplantation from adult cells so that
many new clones of an adult can be made. This technique worked with frogs, but
there is no prospect of it being used in humans as during development human genes
necessary for embryonic growth are irreversibly turned off. There have been earlier
claims of the artificial activation of ova of rabbits, but this is not cloning (Pincus
1939). There was reported to be successful nuclear transplantation in mice to
produce clones (Illmensee & Hoppe 1981) but this has not been repeated. It is not
thought to be possible.

What is quite possible, and currently performed commercially in agriculture is
embryo splitting to produce identical twin clones. It is possible for humans too, but
is outlawed in Europe. Because it will become widespread in agriculture does not
mean that it will be applied to humans.

Many stories appear in the popular media, that are shown to be hypothetical.
It has been claimed that it will be possible to recover enough genetic information to
bring an extinct species back to life. It is possible to analyze the DNA from ancient
species, but it is a very distant prospect to bring about the rebirth of that species. Of
course, with the many recent "extinctions" of species whose germ plasm is safely
stored it will be possible to bring them back, but they are not really extinct. Embryo
transfer technology has been used by the Cincinnati zoo to bred rare antelopes,
called bongos, by transferring bongo embryos to eland antelopes. It is also being
used at London zoo to attempt to save the wild Indian bison, guar, from extinction
by use of a Friesan cow as a surrogate mother. Also in Britain zebra foals have
been born to horse mares.

In South Africa, embryo transfer techniques are being tested on wild animals
for possible commercial application for game reserves. Embryos of the rare sable
antelope are being transfered into surrogate gemsbok antelopes (Armstrong 1990).
Wild animals tend to be much more stressed then zoo animals, which makes success
more difficult. However, if the technique works there are many important
possibilities, such as using white rhinos as surrogate mothers for the endangered
black rhinos. Like IVF, embryo transfer is not genetic engineering in scientific
terms, but it may be seen as such by the public. This technique is far from being
one to generate fear: it may be able to help retain some of the genetic diversity that
others are blindly destroying.

Biological Warfare

One unethical use of these techniques that is of grave concern is their major
use in the military sphere, although biological weapons are outlawed by a Geneva
convention (Dickson 1986). This research is claimed to be defensive (Smith 1984),
but there is really no distinction from offensive, as in order to safely commence
germ warfare one should be immune to what one is releasing. It is very easy to
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engineer toxic bacteria. For example, the genes controlling toxins such as those of
cholera or botulinus can be put into the normal human intestine bacteria E.coli
Numerous more lethal combinations have been constructed (GB 1987, Kamely
1989). This research is already here, difficult to stop, but like a nuclear holocaust,
their use can be prevented.

Between 1980 and 1987 the real amount of money spend on biological
warfare research by the USA quadrupled, and the amount of basic research that is
related to this area greatly increased. The USA has built a large maximum
containment facility for the testing of such weapons, even though the 1972
Biological Weapons Convention bans the development of them. The research is
claimed to be defensive, but as stated above, there is in reality no difference to
offensive development. In fact, a vaccination program for the general public would
be too expensive, the only effective use for a defensive vaccine would be to give to
soldiers who were going to use such weapons.

It is not an argument to stop further new, potentially beneficial research.
Military motives do fund much research which can be applied to civil use, but the
motivation is wrong. | will not discuss how we fund research, but once the
knowledge has arisen from whatever funding, we must still decide how and
whether to use it.

People may make claims about the ethical neutrality of science. This implies
that scientists do not have responsibility for the production of knowledge.
However, this belief confuses the findings of science, which are ethically neutral,
with the activity of science, which is not (Bronowski 1965). Some pursue the
neutrality argument, by claiming that the moral burden lies with those who choose to
implement knowledge for all purposes. We may not be able to predict the abuses of
pure knowledge, however, scientists are still moral agents and must think in
advance of the possible abuses. They may not be solely responsible, but they share
responsibility.

Public Perception of Science

Public Attitudes to Science

The public attitude to science is important, especially considering that most
science is publicly funded. The consequences of scientific research will be felt by
the public, though these may be impossible to fully predict. In contentious areas
such as genetic engineering the issue of public attitudes becomes more important.
Adverse opinion, even if that of a minority group can result in protest action as seen
in recent examples of the animal rights movement, abortion protests or protests over
the release of GMOs. The most sensitive area of science outside of medical issues
such as abortion, is the use of animals for experiments. There have recently been
terror campaigns conducted against scientists and laboratories involved in
vivisection. Scientists have been given a warning that they need to educate the
public, and have favourable public opinion with them.

In mid-1989 the public attitudes to science in general were probed in the UK
and in Australia . The results of this poll to some key questions are interesting, and
fairly favourable, even though the knowledge of science is poor. Asked the
question "overall do science and technology do more good than harm, more harm
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than good, or about the same of each?", the British public thought 44% more good,
and 9% more harm, and the Australian public thought 56% more good and 10%
more harm. In Britain 74% agreed that many of the world's problems can be solved
by scientific research, in Australia 65% agreed. 76% of the British and 63% of
Australians thought that national prosperity depends on science and
technology(Kenward 1989). In both countries about 80% of the public thought that
politicians do not understand science.

Another survey was conducted in 1988 which showed that the public in the
UK and the USA are more interested in science than things like sport, however they
show little knowledge of it (Durant et al. 1989). There are biennial surveys
conducted for the US National Science Board which have consistently portrayed
strongly favourable attitudes towards science. These also suggest the public can
distinguish between science and the adverse effects of certain technologies. As with
all these surveys, there is greater interest in science and technology among those
with more education

In mid 1990 a survey of the attitudes of the New Zealand public to science
found that 75% stated that they were interested in science in technology, and 27%
said that they frequently watched science and technology programmes on television
(Couchman & Fink-Jensen 1990). 79% occasionally or frequently watched
television programmes about science and technology, 66% occasionally or
frequently read media articles about it, but only 41 % read occasionally science and
technology magazines. 75% said that they thought science should receive more
government funding. These results suggest that the public has a good image of the
use of science. Among farmers there was a significantly higher interest in science
and technology. This public interest in scientific progress has, and will continue to,
aid the expansion of biotechnology and the use of genetic engineering techniques. A
US survey in 1986 found that nearly 80% of the public supported the expansion of
biotechnology industry in the USA (OTA 1987b), but this feeling is not common to
all Western countries. In that survey, 71% of the American public said that they
were Interested in science and technology, and there was a trend among those
without college education to be less interested in science, than a 1982 survey. The
US survey considered how frequently people read material on science, but in the
New Zealand survey it was found that more people watch science on television than
read it in magazines, which is a useful point for future surveys. It is also useful for
those who wish to advertise science, television is a better media in terms of reaching
the most people, and also a more diverse range of people.

In the US survey, the public were also asked how much risk they thought
would come to them or their families from science and technology. 22% thought a
lot of risk, and 49% some risk, which is a large proportion of the public. Asked
how much benefit they saw coming from science, 41% said a lot, and 39% some.
They were then asked if they thought the benefits will outweigh the risks, and 62%
thought the benefits would, but 28% thought that they would not. This reveals a
key point of science and technology, it is seen to involve both benefits and risks,
and this is certainly true. People can entertain thoughts of both benefit and risk from
the same technology, and genetic engineering is a good example.

In Germany there is much distrust between scientists and their critics. The
factors that have led to this include public dismay over Chernobyl, the Bhopal
accident, and other major chemical spills. Many politicians are against biotechnology
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and talk of genetic engineering in a negative way, which also creates a bad
impression. In 1988 surveys of the Japanese and American public found that only
42% of Americans would support a ban on creating new forms of life, but 67% of
the Japanese would support such a ban (Joyce 1988). Even if only 10% of
Japanese public say they know what DNA is, 42% thought that the rules covering
genetic engineering were too slack.

Public Support for Biotechnology

During the last decade there has been a widespread acceptance of the use of
biotechnology and genetic engineering in many countries. The assessment of public
opinion is difficult, but opinion polls are the only real way. Face-to-face, non-
leading questions with open responses are the best method, but they are also more
expensive than telephone polling. Since the eruption of debate in the 1970's public
opinion has turned to favour the use of genetic engineering techniques, though with
limits of course.

In a 1987 poll of the U.S. public, close to 80% of the public thought that it
was good to develop these techniques (OTA 1987b). However, 77% agreed with
the statement that the potential danger from GMOs is so great that strict regulations
are necessary, though 55% thought that the risks of genetic engineering had been
exaggerated. This was despite their lack of knowledge about the techniques
involved. Most people agreed with the specific environmental or therapeutic
applications that were suggested, but the amount of approval varied with the
proposal. Asked, "if there was no direct risk to humans and only remote risks to the
environment, would they approve of the environmental use of GMOs with the
following characters”, the numbers that approved were: disease resistant crops 73 %,
bacteria to clean oil spills 73%, frost resistant crops 70%, more effective pesticides
56%, larger game fish 53%. Even if the risks of damage to the environment were
high many people would approve, for example if the risk was 1 in 1000, 55%
would still approve if the product would significantly improve farm production.
While the public can respond to such questions, the perception of statistical risk is
very difficult, and can only be used to support general statements.

A Japanese Government survey of 3000 adults in the late 1980's, indicated
67% did not know of DNA. An independent survey was conducted by the
magazine Newton (1989), a popular science magazine with a circulation of 300,000
in Japan. They picked 500 people from their readers at random with a weighting
towards people living outside of large cities to get a more unbiased view. The
readers of this magazine are all interested in science and technology, it is a selected
sample rather than a public survey, but is still useful.

The results showed that the readers have heard of specialised techniques, but
could not explain what they were. 98% knew the word "biotechnology”, and 70%
were interested in it, with most being a little interested. 77% thought biotechnology
is rapidly developing. Although they showed good knowledge about DNA or
genetic engineering, they think biotechnology is difficult to understand. Only 20%
thought biotechnology has an image of being complicated and about 30% thought
they could explain how DNA works to other, and about 60% thought they
understood. They were asked about different techniques, both if they had heard of
them and which they could explain to others. The results are presented in Table 3-1,
(%'s of respondents that had heard of, and those who could explain it to a friend).
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Table 3-1: Results of Japanese magazine survey of awareness of biotechnology
technigues to readers (Newton 1989).

Technigue Have heard (%) | Can explain (%)
Chromosome manipulation 71.3 211
Microinjection 27.3 Fi

Cell fusion 1y 26.3

Cell culture 713 33.3

Bioreactor 24.0 9.3

Genetic recombination 98.3 17.3

How does DNA work? 93.0 27.6

Many people understand the fears of the protest movement against genetic
engineering, but 30% supported the protesters. | will present more results on the
attitudes to novel foodstuffs in chapter 9. They were asked of many more specific
examples, which can be a better way to assess real knowledge of a technique. Of
the people surveyed, 48% knew that scientists were trying to make a common fish,
Ayu, bigger by biotechnology. Only 15% thought this would be good if farmed,
but 60% were a little worried, and 16% worried about this. Asked whether they
supported the production of herbicide tolerant and insect resistant plants, 34%
thought it was good, but 59% were at least a little worried. With spraying
genetically engineered microorganisms onto crops, only 15% thought this was
good, but 43% were a little worried, and 35% were worried. About 30% agreed
with the protesters who said there were risks in releasing GMOs, and another 58%
said that they understood the fears of the protesters, and only 2% said there was no
danger..

In summary the survey showed that 77% were worried about the dangers of
biotechnology, and over half thought they could not trust the researchers. 25%
supported protesters who were opposed to P4 and P3 contained laboratories in
Tsukuba and Shinjuku, Tokyo. 88% thought that researchers would hide bad
results or dangers from the public. This survey was conducted among people of a
higher than normal science knowledge, so is worrying.

There was a public opinion poll carried out by the Commission of the
European Communities in 1979 which included attitudes to genetic research. The
public opinion in different countries ranged widely, with the percentage of those
people thinking genetic research was worthwhile being 49% in ltaly, to 22% in
West Germany and 13% in Denmark. There was a reciprocal relationship with
those people who thought genetic research had unacceptable risks. It is not
surprising that there has been more recent opposition to biotechnology in Denmark
and West Germany (Tait 1988). There is much concern remaining in Europe about
field testing of GMOs. There have also been some very active protest movements,
which may represent minority public opinion.

In mid 1990 a major survey of the attitudes of New Zealanders to
biotechnology was conducted (Couchman & Fink-Jensen 1990). The results of the
face-to-face interviews with open answers are interesting and some are shown. In a
similar style to the Newton survey in Japan, people were asked of their awareness
of different scientific terms and whether they could explain them to a friend. The
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Table 3-2: Results of New Zealand Public Attitudes Survey showing awareness of
different techniques (Couchman & Fink-Jensen 1990).

Technique Have heard (%) |Can explain (%)
Biological pest control 82 21

Silicon chips 85 25

Biotechnology 48 9

Fibre optics 1) 20

Agricultural pesticides 91 30

In vitro fertilisation T3 31
Superconductors 43 12

Genetic engineering 74 20

results of this question are presented in Table 3-2.

These results show that people are more familiar with the term genetic
engineering than they are with biotechnology, and considering that the survey was
of the general public, a higher proportion of the New Zealand public have heard of
these words than in the American and British surveys. A recent survey in the UK
showed that only 38% had heard of biotechnology, compared to 91% for silicon
chips (RSGB 1988).

The people who had heard of these techniques were also asked whether they
thought these different areas were of benefit to New Zealand, "whether these areas
would be worthwhile areas for scientific research in New Zealand". The percentage
of people who thought these techniques were worthwhile, and those who thought
not (there were also some who did not think they knew) were: biological pest
control 86% yes/ 7% no, silicon chips 62% yes/ 21% no, biotechnology 72%yes/
11% no, fibre optics 66%/ 16% no, agricultural pesticides 85% yes/ 10% no, In
vitro fertilisation 71% yes/ 19% no, superconductors 58% yes/ 19% no, and genetic
engineering 57% yes/ 28% no. In light of the benefits that should be expected from
genetic engineering that are presented in this book, this final figure is somewhat
worrying. There needs to be more education about what benefits can be expected
from these techniques, especially to countries that have agriculturally-based
economies like New Zealand. There was significantly less benefits seen arising
from genetic engineering among those with less education. For those who are
interested in further details, this survey is highly recommended.

Those people who responded that they had heard of these techniques were
asked how worried they were about the impacts of these techniques. They were
asked whether they were not worried at all, slightly worried, somewhat worried,
very worried or extremely worried about these techniques. The sum of people who
were at least slightly worried about these techniques were: biological pest control
49%, silicon chips 14%, biotechnology 30%, fibre optics 9%, agricultural
pesticides 60%, In vitro fertilisation 38%, superconductors 8%, and genetic
engineering 55%. It is clear that there is much greater concern about genetic
engineering than techniques such as silicon chips or superconductors, however there
i1s also a high level of concern about biological pest control, and pesticides. The
level of concern was somewhat higher among those with more education, so that
while further education is required, it should not be assumed that people are worried
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because they do not know enough. Among those with an undergraduate degree
73% expressed concerns, and 80% of those with a postgraduate degree expressed
concerns. 70% of those who could explain genetic engineering to a friend
expressed concern, compared with 51% of those who had only heard of the term.

A telephone survey conducted among farmers, and postal surveys among
scientists and science teachers shed more light on this subject. The awareness of
each area of science and technology was higher among these groups, and they had
greater interest in science than the public (Couchman & Fink-Jensen 1990).
Farmers had fewer concerns about the use of these techniques, and saw more
benefits from genetic manipulation, and had less concern about consuming
foodstuffs made using GMOs than the general public. However, their concerns
about genetic manipulation in different organisms were not very different to the
public at large.

Another particularly interesting result from this survey is the perception of
different subjects of genetic engineering, and public concerns. The awareness of
genetic manipulation in different areas was asked. Those who were aware and said
they thought the research was unacceptable were asked what concerns they had; and
those who saw benefits were asked what the benefits would be. Careful care was
taken not to prompt the respondents by suggesting any concerns or benefits. These
answers make interesting reading (Couchman & Fink-Jensen 1990), but for the
purposes of presentation were assigned to different general categories. These are
presented in Table 3-3. The concerns are of the type that are expected from
international work, and have been discussed in this chapter. As discussed, the
unnaturalness argument is very weak philosophically, though it may still remain
important. The fear of the unknown is a valid concern, which must be addressed by
scientific trials. The fear of unknown consequences for society, can not be so easily
addressed, as discussed in this book.

Genetic engineering was seen to be a more worthwhile area of research for
New Zealand by scientists, farmers and science teachers than the general public.
This may be because the benefits more directly affect these groups, as well as their
greater knowledge of the potential benefits. However, scientists also expressed
more concerns about genetic manipulation, for the same reason. The reasons for
concerns included a greater weight on the ethics of such techniques, and the lack of
controls on experiments, or the misuse of knowledge. This was a different
emphasis to the public. The fear of the unknown was still common, as were
concerns about interfering with nature. Given the nature of these results, it suggests
that the topics discussed in this chapter, and those following are topical for those of
any position.
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Table 3-3: Attitudes of New Zealanders to genetic manipulation in different
organisms, from sample of 2034 adults (Couchman & Fink-Jensen 1990).
Responses expressed as %. See text for details, those who were aware of
the techniques were asked whether they thought research was acceptable or
not (if not why not), and saw any benefits (if so what?).

Question Manipulation of genetic material in (%)
Awareness of? HUMANS MICROBES PLANTS ANIMALS
Not heard of 332 59.0 29,1 ) I
Heard only 39.8 29 .4 43.9 43.3
Could explain 25.0 11.6 26.4 2

Which,if any,of these

areas are u

nacceptable for any reason?

Acceptable 42.5 71.1 85.4 56.4
Unacceptable 57.5 28.9 14.6 43.6
Why Unacceptable? |% who included as reasons:

Interfering with Nature |2 8 2D Ny 2
Morally wrong 1 6 0 0 i
Disastrous Result 1 6 12 12 9
Unknown area 8 16 11 8
Control Difficult g, 1 0 8 7
Open to misuse 9 13 8 b

Which,if any,of these could produce benefits for New Zealand?

No benefits 51.6 215 1 2.5 13.6
Benefits 48 .4 62.7 87.5 66.4
What benefits? % who included as reasons:

Cure disease 22 14 0 1 6(animal)
Benefit medicine 29 13 i 3

Improve life quality 22 9 3 6

Advance Science 7 10 0 6

Improve Organism - 11 38 38
Increase Yields 0 5 23 16

4]

In the American OTA survey (OTA 1987b), there were more questions
considering human genetic manipulation. The question that people were asked
concerning human genetic manipulation was pointed, in the sense that it asked
people whether they thought it was morally wrong or not. 42% said it was morally
wrong, and 52% thought it was not. Given more specific applications, they were
more supportive, such as to stop children from inheriting a usually fatal disease 51%

approved, and 33% somewhat approved, while only 15% disapproved.

It the

application was to improve the intelligence of children, 39% strongly approved, and
38% somewhat approved; but if it was to improve physical characteristics only 18%
strongly approved and 26% somewhat approved. In the New Zealand survey the
question about genetic manipulation was contrasted with different organisms. The
open natured question allows more analysis of people's reasoning for support or
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Table 3-4: Acceptability of different areas of genetic manipulation by different
groups of the New Zealand public. The survey of the general public was face-to-
face, the rest, biology teachers, farmers and scientists were mail questionnaires
(Couchman & Fink-Jensen 1990). The number of respondents in each sample is
given, only those who had heard of each type of manipulation were asked for a
response.

Genetic Occupation of Respondents
Manipulation in:

Public Teachers Farmers Scientists
Human cells
Heard of (No.) 1318 189 127 171
Acceptable 42.5 48.7 523 53.8
Unacceptable NT.5 5% 67.7 46.2
Microbes
Heard of (No.) 834 266 52 210
Acceptable 71.7 DBk 64.6 i
Unacceptable 28.9 278 35.4 24 .8
Plants
Heard of (No.) 1429 266 157 226
Acceptable 85.4 87.3 8§7.3 8§2.7
Unacceptable 14.6 12.7 127 LT3
Animals
Heard of (No.) 1400 244 150 217
Acceptable 56.4 81.6 65.3 77.4
Unacceptable 43.6 18.4 34.7 22.6

reservations. There was greater concern among older people about human cell
genetic manipulation, which one could speculate might have something to do with
the eugenic abuses in the past. Among farmers there was more rejection of genetic
manipulation in human cells, but more acceptance of genetic manipulation in plants
and animals. This suggests that the farmers had a greater perception of the
differences between humans and other organisms with respect to these techniques.
However, scientists were more approving of genetic engineering in humans. The
comparative results are presented in Table 3-4. The results of both surveys do
suggest a mixed opinion over the use of human genetic engineering, especially if for
medical reasons. There needs to be education about the implications of such work,
and greater discussion about it before accepting that people support such
applications.

The world-wide opinion of scientists, philosophers and legislators has turned
to be supportive of many applications. The moral premises that may have been
behind this are various (Callahan 1979). There is the principle of individual liberty,
that we may seek what we desire if it does not harm others. The principle of risk-
benefit analysis, that in matters of uncertainty, risks and benefits are to be compared
and moral action determined by the outcome of the equation. This has led to the
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relaxing of guidelines regarding recombinant DNA experiments. Another principle
is that it 1s better to attempt to do good than to try to avoid harm. A failure to pursue
good can even be taken as a form of doing harm, the sin of omission. However,
these principles need to be balanced by more examination of what society wants.
Although the more highly educated express more concerns, they also see more
benefits in the use of genetic engineering.

Public Participation in Decision Making

Public concern i1s whether the decisions on the use of genetic engineering,
which will involve the creation of altered or new lifeforms, will be left to the
discretion of individual scientists and corporations. Regulatory and advisory
committees will need to have public groups included so that they are seen to be
neutral and balanced. Discussion over planned experiments should be in public,
which will also aid the education of the public, if done in a reasonable way.

The committees need to have lay members to ensure public participation. This
applies to all types of bioethics committees. The lay people should include some
people that have relevant experience however, whether it is as a farmer in the case
of releasing GMOs, or as someone who has experienced genetic disease in their
family in the case of medical genetics committees. A reasonable representation of
the society in terms of race and religion should be present, though also including
minorities.

Fundamentally, the public must also decide which applications will be
supported, and the extent of commercialisation of the technology. It is ironic that
much public opposition has focused on the question of the ecological safety of
introducing GMOs in field trials. Little attention has been focused upon the long-
term goals and consequences of the use of biotechnology and genetic engineering.
Certain groups have tried to focus some attention on this, such as the well known
activist in the USA, Jeremy Rifkin (Rifkin 1983, 1985, Kimbrell & Rifkin 1987),
and some third world conferences (Bogeve 1987). As they state, the first duty of
government is to determine the long range consequences of the application of a
major technology, and the public should have a major input into this, because there
will be major effects upon society. The commercialisation of biotechnology is
discussed in chapter 10, together with some of the consequences. We should not
Jjust accept that technology will progress and we must adjust society to it (Withers &
Kenworthy 1987), but we need to examine the whole foundations of technology and
adjust it to the direction society should take. The long-term environmental impacts
are also more important than the short term effects of small scale field trnials of
GMOs.

Education

Scientists in academia and industry fear that unless they explain in full the
risks and benefits of genetic engineering, then opposing groups will win the moral
high ground and slow down the technology. Biotechnologists must put their views
across in an honest and balanced way so they become trusted. Scientists have been
living in an ivory-tower and have missed many opportunities to tell the public what
is going on. Several campaigns have been mounted which may be aiding public
understanding, such as those by the Dutch Government, and by the company
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Monsanto who are providing educational materials for distribution. Not only is
information given, but public discussion encouraged.

‘v Even the existence of good science journalism and public television science
programs can do little to dispel the public impressions created by a single popular
movie or editorial cartoon (Zimmerman 1984). The 1987 OTA survey in the USA
found that the general public are more inclined to believe environmental groups than
federal agencies or companies (OTA 1987b). This trend was also found in New
Zealand (Couchman & Fink-Jensen 1990). The suspicion of researchers was
particularly evident in the Japanese survey also (Newton 1989). Communicating
science to the public is a major problem, as is understanding public concerns.
Rather than people being easily divided into pro- and anti- factions, often people
may express different thoughts at the same time (Evered & O'Connor 1987)

Government Commissions on Genetic Engineering

There have been govemment commissions in several countries who examined
the questions raised by genetic engineering. The President’s Commission in the
USA indirectly looked at the issues raised by the new technology when applied to
human beings. Unfortunately it was dismantled by a change of government in
1983. There have been other studies in the USA performed by the Office of
Technology Assessment on specific issues. These studies continue to provide
useful background information, but can not be expected to provide very extensive
ethical analysis of particular problems because they usually consider many facets of
a technology.

v In 1984 a special parliamentary commission in Germany, the Commission of
Inquiry on the Opportunities and Risks of Genetic Technology, started looking at
these issues, and it produced a report at the end of 1986 (GB 1987, Catenhusen
1989). It produced the most comprehensive single report on the wide range of
issues associated with agricultural and medical uses of genetic engineering produced
by government bodies so far. The commission proposed some restrictions that they
thought should be legally imposed. They recommended that germline human gene
therapy should be banned. Military research involving genetic engineering should
also be banned. They also proposed a 5 year moratorium on field trials of some
GMOs. A total of 170 recommendations were made to parliament, representing the
range of topics covered. It has stimulated public debate on the issues, and has
provided much information for the politicians as well. Only with good information
can informed decisions be made.

There must be further reports made to raise public awareness, so that people
can decide. The Swedish government has commissioned a report on genetic
engineering, to be completed in 1992. There have been several Government reports
prepared in Britain and Australia which covered issues such as IVF, gene therapy or
field release of GMOs. Some countries have established bioethics committees to
continually examine the broad range of issues, and/or to consider particular projects.
This type of standing committee should be encouraged, in addition to a repository
of publically accessible information.
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4.Medical Ethics,History&Culture

Standards governing the practice of medicine have arisen as a result of
continual interactions at the level of the perception and propagation of world views
by groups in society intending to maintain or establish social order and the
interactions between individuals physicians and their clients. We needto view the
historical standards in the context of the people of those times. Conversely, our
society is different today, and we may find different standards more compatible with
living at the end of the twentieth century.

We can define "morals" as judgements on individual activity, "values" as
stated expressions of the cultural framework within which these judgements are
made, and "ethics" as socially derived generalizations induced from individual
morality. The healing situation requires special morals as it involves a sick,
vulnerable person with a healer who is required to help, and not to exploit the
vulnerability of the patient. One method of controlling behaviour was the following
of ethical codes and the taking of Oaths. There are various ancient oaths that have
been discovered (Konold 1978), from various cultures, but the most universally
honoured is the Oath of Hippocrates.

The Hippocratic Oath was probably written around the 4th century BC by
Pythagoreans, yet it has influenced world-wide medical ethics. It is still taken by
over 90% of American medical students (Friedlander 1982). It is the focal piece of a
long tradition, what we can call the Hippocratic tradition. There are many important
questions regarding why it was accepted and is still so widely used and whether it
still has a useful place as an oath, or as a source of principles for medical ethics
today.

The Hippocratic Tradition

Medicine had been practised in the Near East and Egypt, Assyria, Babylonia,
Persia before the rise of Greek culture. There was a flow of ideas between these
trading states in the period three millenium ago. In the fifth century BC medicine in
Babylonia and Egypt was practiced subject to strict state control (Aristotle I). There
had been previous attempts to protect patients from incompetent doctors, the first
recorded one being the Code of Hammurabi in 1727B.C. The Code stated the
respective damages to a doctor for negligence when operating on Nobleman or Slave
(Carrick 1985). There was also a regulation for the setting of medical fees based on
the socioeconomic status of the patient (Nos. 215-217, Nos. 221-223). There are no
surviving records of characteristics of the ideal physician from Assyro-Babylonian
and Egyptian cultures, but there is a Persian description from the sixth century in the
Sassanian Persians Dinkard (Amundsen 1978a). However, the physician refered to
was a magician in this culture, involving supernatural elements. There does not
appear to have been any prohibition on euthanasia (Carrick 1985). There were laws
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against abortion though, in the Persian Vendidad, and as early as the fifteenth
century BC in Assyria (Amundsen 1978a), however there are prescriptions for
abortive drugs in Egyptian medical papyri. It is not clear what the opinion of
practising physicians in these cultures was before the rise of Greek medicine, and it
is unlikely they had much influence on Hippocratic ethics.

The standard english translation of the Hippocratic Oath (Edelstein 1943) is:

| swear by Apollo Physician and Asclepius and Hygieia and Panaceia and all the
gods and goddesses, making them my witnesses, that | will fulfil according to my
ability and judgment this oath and this covenant:

To hold him who has taught me this art as equal to my parents and to live my life in
partnership with him, and if he is in need of money to give him a share of mine, and to
regard his offspring as equal to my brothers in male lineage and to teach them this art
- if they desire to learn it - without fee and covenant; to give a share of precepts and
oral instruction and all the other learning to my sons and to the sons of him who has
instructed me and to pupils who have signed the covenant and have taken an oath
according to the medical law, but to no one else.

| will apply dietetic measures for the benefit of the sick according to my ability and
judgment; | will keep them from harm and injustice.

| will neither give a deadly drug to anybody if asked for it, nor will | make a suggestion
to this effect. Similarly | will not give to a woman an abortive remedy. In purity and
holiness | will guard my life and my art.

| will not use the knife, not even on sufferers from stone, but will withdraw in favour of
such men as are engaged in this work.

Whatever houses | may visit, | will come for the benefit of the sick, remaining free of all
intentional injustice, of all mischief and in particular of sexual relations with both
female and male persons, be they free or slaves.

What | may see or hear in the course of the treatment or even outside of the treatment
in regard to the life of men, which on no account one must spread abroad, | will keep
to myself holding such things shameful to be spoken about.

If 1 fulfil this oath and do not violate it, may it be granted to me to enjoy life and art,
being honoured with fame among all men for all time to come; if | transgress it and
swear falsely, may the opposite of all this be my lot.

The author of the oath is unknown, but it is generally assigned to
Pythagoreans after the detailed critique of Edelstein (1943). The Pythagoreans were
one of the first groups of philosophers to take a serious interest in medicine. Some
of the passages found in the Hippocratic Oath are incompatible with other works of
the Hippocratic Corpus, and some of the ethical advice is clearly different to the
practises of many Greek physicians. Different authors and groups wrote various
sections of what was gathered by later physicians as the Hippocratic corpus.

The medical tradition is commonly called the Hippocratic Tradition, so prior
to considering the Use of the Hippocratic Oath and the associated tradition, it is
necessary to define the actual "duties" on the Oath-swearer. Some of the ideas today
associated with the Hippocratic Oath are not to be found in the Oath itself. It is used
as a basis for many traditions, from the quality of medical education, the idea of
confidentiality, the importance of the person, the idea that medicine is more than a
science but an Art of comforting (Guthrie 1957), the advancement of the profession
rather than the individual doctor (MacG-Jackson & Short 1966), and the idea of
medical consultation for the benefit of patients.
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A Profession

The first part of the oath is like a covenant where the physician undertakes
obligations to his teacher and progeny out of gratitude for education. The vow or
oath pledges the physician's loyalty to his teacher and a professional guild, and to
secrecy. The pupil is adopted as a son by their teacher, as was common among the
Pythagoreans of that time. Pythagoras, like Hippocrates, was an lonian Greek, who
gave rise to a cult with religious, political and philosophical interests.

The date of the Oath could be between the sixth to third century B.C. as the
Pythagorean movement was capable of preparing such an Oath during this time. The
Oath is most compatible with Pythagorean thought, but could have also been
influenced from other traditions and cults. The original purpose may have been part
of a reform movement to move away from the more dominant medical practices and
ethical values of Classical times. The followers of Hippocrates were on the Island of
Cos, so it would presumably have been first used at that medical school. Galen said
that "in ancient times medicine was in the hands of families of physicians and one
had to learn it during childhood, in the case of daily life. But in later times strangers
came into the medical profession, and then the good old family teaching, begun in
childhood, disappeared, and one needed books for learning as well as for retaining
medical knowledge". A transition was occuring around the fourth century B.C.
(Kudlien 1968).

There are at least four more major works in the Hippocratic Corpus which are
also of unknown origin but specify the good manners that the ideal Hippocratic
physician should display. These, together with the Oath, are sometimes called the
deontological works. The Greek word for etiquette, euschemosyne, literally means
being graceful, elegant, manifesting good form or bearing; the Greek word for
ethics, erthika, means of, or for, morals. There is a subtle difference between them
(Carrick 1985), though they usually overlap. For the Greek physician the rules of
etiquette were not followed out of fear of civil punishment but out of the love for the
Art and the benefit of his reputation in the highly competitive market for physicians.
The rules of etiquette were only rules of thumb, never the unequivocal law. In the
absence of medical licensure, the financial success of one's practice depended upon
the patients' perceptions of the physician only. These works are probably aimed at
young physicians.

The Law is a short work of 300 words, from around the fourth to fifth
century B.C., Jones (1924) suggests it might have been a short address by a head of
a medical school to graduating physicians. It complains about the lack of state
control upon medicine that allows many quacks to practice, and the absence of no
penalties to keep erring physicians in order. It sketches the type of education needed
by a good physician, and urges physicians to acquire a real knowledge of medicine,
not just an outward show. It shares the ethic of advancing the profession's interests
as well as meeting the genuine needs of the patients. It states that medicine 1s the
most illustrious of all the skills, and the last words imply an actual ritual of initiation
into a craft or guild (Philips 1987). It also shares the allegiance to the secrecy of
medical knowledge within a sect. The last two sentences imply that these physicians
were initiated into a secret guild.

The Physician dates from about 350-300 B.C., and includes advice at the end
of the work that young doctors should leam surgery by treating war-related injuries.
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There are concerns shown for fairness in social relations and opposition to sexual
exploitation of patients. There are also directives to do with the proper dress and
behaviour of doctor, and also the physical shape and complexion of the doctor,
which appear more to do with establishing a good reputation than any ethical
recommendations (see Jones (1923) for translations of the Hippocratic works).

Precepts is written later, maybe in the first century B.C., and may have Stoic
influence. There is a tension shown between furthering the self-interests of the
practitioner and working for the benefit of patients. There are references to fee-
setting suggesting that the wealth of the patients should be considered, to seek the
fullest possible payment for services, while showing compassion to the needy, "the
love of man". It also states you should not discuss fees during treatment. There is a
need for a "brotherly” physician to behave well (Jones 1923).

Decorum is of similar origin, and shows Stoic influences, and like the others
attacks the work of quacks. There is a utilitarian emphasis attempting to balance the
needs of the patient with those of the physician. It also proclaims the grand ideals of
the art of medicine, a form of wisdom, to provide for the patient's benefit and to
secure for the physician the best reputation and greatest financial success possible.
The physician who is the lover of wisdom is the equal to a god. Jones (1924)
believes that Decorum and Precepts are from oral addresses to a secret society, such
as a mystery guild.

There is also some advice for good conduct in the medical work, In The
Surgery, in among the medical procedure. While these writings share the concern
for the patient’s best interests with the Oath, there is a difference in emphasis as the
Oath does not consider the outward concerns for good business of a physician,
something which is concentrated upon in the other writings. The Hippocratic work
Prognostic says that prognosis is valued as it may win the confidence of a patient,
as well as for medical advantages and for curiosity. It was necessary to persuade the
patient to undergo treatment, when many quacks were present (Jones 1923).
Prognosis is a useful device to eliminate the risk of failure from medicine, and
protect physicians; but appeal to a code of ethics is better, as any patient can be
treated, regardless of the likelihood of successful treatment. He promises to the
public that he will do whateveris in his power to save and care the patient, with no
guarantee of success.

Both parts of the Hippocratic Oath have been retained in the modern medical
tradition. The first part laid out the duties of the pupil in a covenant form. The
covenant could be viewed not only in a business but also is consistent with the
Pythagorean ideals of brotherly behaviour. The pupil promises to regard his teacher
as equal to his parents, to share his life with him, and to support him with money if
needed. The pupil is made the adopted son of the teacher. There is a lack of evidence
that medicine was normally passed on from father to son in closed family guilds as
with other crafts, though it occured among the Pythagoreans (Edelstein 1943).
There is still debate over whether the Asclepaids of the Island of Cos belonged to a
familial or a more inclusive type of guild. However they appear to have only been
local associations, which may of given some sort of status to physicians in the cult
of Ascelpius when practising in foreign communities which offered no craft
protection. The is not enough evidence to say whether the Hippocratic Oath was
taken by the Asclepiads themselves, and there is no evidence to say that they
adopted outsiders as members of their families with such a set of obligations
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(Edelstein 1943). Later, the prestige of physicians was to come from training in
better-known Medical Schools (Bullough 1966), as it does today. More important in
the modern contest is the instruction that the pupil must regard his teachers offspring
and fellow pupils as his fathers, and teach them the art if they wish to leamn it. The
brotherhood of the family leads to the formation of a closed profession, which has
been adopted enthusiastically by modern physicians.

Philantropy

One of the major motives expressed in Hippocratic writings for pursuing
medicine is the love of mankind, or philanthropy. This quality has sometimes been
called caring, compassion, humanitanism, altruism or beneficence. Recently the
word philantropy has been associated with paternalism of physicians (May 1975,
Veatch 1979). In Precepts a passage reads "For where there is love of man
(philanthropia) there is also love of the art (philotechnia)'. While this can appear to
be a lofty ideal (Entralgo 1969), the original meaning of philantropia was the
benevolence of the gods for man. By the fourth century B.C. the word was used
with a more general meaning of friendliness in reference to personal and social
relations, but is still retained the original meaning of a relationship between a social
superior and inferior (Amundsen & Ferngren 1982). This philanthropy was very
different to Christian charity (Hands 1968). The original passage in precepts occurs
in the middle of a paragraph dealing with the question of medical fees, and the
philanthropia refers to the physician but philotechnia actually refers to the poor
patient (Amundsen & Ferngren 1982). Philanthropy in Hippocratic writings means
no more than a certain friendliness of disposition. The verse has been commonly
misinterpreted.

A similar passage occurs in the Physician which states the physician "must be
a gentleman" ...who is "grave and philanthropos”. However this does not mean the
physician should be a lover of mankind as a reason for practising, but rather to be
"kind to all". It tells the doctor to be dignified, not aggressive, harsh, arrogant or
vulgar. Both passages suggest that philanthropia is used to designate the proper
behaviour of the physician toward patients (Edelstein 1956). Public philanthropy
was one of the most important means of obtaining honour in the Graeco-Roman
worlds, the motive was not philantropia but philotimia, "love of honour". The
impulse for giving was not pity (Hands 1968). Archeological work has found
numerous public inscriptions honouring physicians for their work. Even in the
Hippocratic work Maxims (I) the doctors motive is recorded, that "the quickness of
the disease... spurs on the good doctor not to seek his profit, but rather to lay hold
on reputation”.

By the time of Galen (160 A.D.) there had been a major change in the idea of
philantropy, so that it was more inward sympathy for the weak (Edelstein 1956).
The ideal of philantropy or love of humanity was the highest professional virtue that
a physician could possess. Galen did not invoke the Oath, but he called the best
physician the philosopher who is motivated by love of humanity, and cited several
historical examples, such as Diocles and Hippocrates, though accepted others are
motivated by love of honour, or money, saying the most important thing is their
proficiency in the healing arts (Galen [). Galen did understand the idea that surgeons
would conceal their procedures to make themselves more competitive, but thought
that they should share. A century earlier, Scribonius Largus (40 A.D.) had written
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that a true physician "is not allowed to harm anybody, not even an enemy of the
state”, the sympathy and humaneness of a physician are due to everybody, a
philanthropy (Edelstein 1956). Scribonius (I) calls medicine not an art, or science,
but a profession in the religious sense, like a vocation, with an associated ethos. The
origins of this idea of philanthropy might go back to the second century B.C. in
Stoic philosophy, such as Panaelus and Cicero. The most powerful boost was the
growth of Christianity, with the idea of charity, as described in the next section.

Do no harm

The duty of the physician to do what they think benefits the patient or to keep
them from harm is stated twice in the Hippocratic Oath, and this duty could be called
the Hippocratic Principle (Smith 1979). Actually the maxim often claimed to be from
the Hippocratic Oath, "primum non nocere,” or "at least, do no harm," is not to be
found in the Hippocratic Corpus, its origin is unknown (MacKinnon 1988). The
principle can be formulated in several ways. The Hippocratic Oath states "but I will
never use it to injure or wrong them [patients]", the idea that medicine is a moral
enterprise and the knowledge should only be used for healing. Medical knowledge
is privileged and should only be used to help, not for malevolent purposes. This
idea is certainly found in the Hippocratic Oath, and has been part of the Hippocratic
tradition. The Hippocratic work Epidemics states "to do no harm," which is a
directive to take due care when treating disease. Galen rephrases this maxim "the
physician must aim above all at helping the sick; if he cannot, he should not harm
them," (Galen II). This puts the "above all" on the helping motive, the reverse of the
latin maxim, and is applicable to the idea of thinking of the risk-benefit ratio, at least
try to do good. The fourth version is the latin maxim "Primum non nocere,” which
is on the cautious side, maybe more appropriate to ancient medicine which often
resulted in worse symptoms than the injury, but also useful today. If harm is going
to come to the patient, there must be some compensating benefit.

The oath describes the proper conduct of the physician, such as to refrain
from injustice and mischief, which would be a common ideal, though it does include
both women and men, free and slave (Edelstein 1943). Justice is required of the
physician, beyond that in the laws of the state. The promise of silence or
confidentiality 1s made a duty, beyond the level of a precaution.

The imperative not to have sexual intercourse with the patient, is in common
with other groups also, such as the Stoics, Plato (II), and in the Hippocratic treatise,
The Physician (Jones 1923). This sort of regulation is also found in the Oaths of
other cultures. The Oath also protects the privacy of the patient, secrecy was a
feature of Pythagoreans, but it may of been shared with some other groups (Kudlien
1970). Edelstein claims that the prohibition on abortion and euthanasia is exclusively
Pythagorean, but this idea is also hinted at in other writings, including Plato (II),
that the physician is more responsible for causing death than the layman by virtue of
his knowledge (Carrick 1985). The prohibitions followed by "in purity and holiness
I will guard my life and my art", which is a demand to religious holiness, certainly
not to civil law, or to most philosophies. It is true that among the Ancient Greek
philosophers the Pythagoreans are the major group consistently against abortion or
euthanasia, believing that they are sins against god.

There were very strict traditions on the visiting of male physician's to women.
Gynecology and Obstetrics were largely the area of women, in Western medicine,
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until the seventeenth century when male midwifery was introduced. Even when
physicians were allowed to attend women for medical consultations there were strict
precautions. The Visigothic law prohibited surgeons from bleeding free women in

the absence of an approved witness (MacKinnery 1952). The Salernitan treatises of
Archimatheus ordered the doctor "not to diminish his professional status by ogling
the patient's wife, daughter or maid servants" based on the direction of the
Hippocratic Oath. Apothecaries of sixteenth century France had to swear an oath
including "never to examine women privately". Medieval Christianity and Islam had
very strict views, the exception is the Jewish tradition which does not forbid solitary
visits (Jakobovits 1975).

The Oath states "I will not use the knife", which appears to be against
surgery, yet there are other writings assigned to Hippocrates that have much useful
surgery, so Nittis (1940) suggested that this prohibition relates to castration, by
changing the normal usage of one of the verbs. However, this interpretation is not
generally accepted. Some scholars suggest that the clause against surgery is a later
addition, as it is not mentioned in the oldest manuscript, that of the Christian version
of the Oath (Jones 1924). However, Edelstein (1943) rejects the reference to
castration altogether, and believes it was intended to be against lithotomy, but
applicable to all surgical operations in accord with Pythagorean teaching. The
patients which required, or desired, surgery might have been referred to others
"who are engaged in that work".

Earlier we had mentioned that the forbiddance of surgery has been interpreted
by some as refering to castration (Nittis 1940). Castration was very common in
Antiquity, a considerable number of eunuchs were made by physicians. With the
advent of Christianity voluntary castration became common, to avoid sensual
passions. It was practised by Origon and many patriachs of Constantinople. The
early Christian physician Paul of Aegina wrote "Although the aim of medicine is to
correct and not to corrupt nature, the physician nevertheless at times finds himself
compelled by those in authority to perform castration" (Nittis 1942). The Christian
version of the Hippocratic Oath of the tenth century omits reference to this surgery
verse, perhaps for this reason. Though the practise was forbidden by various
ordinances, Italian parents were known to castrate their sons so that they would
remain sopranos, which was only abolished by Pope Leo IX (Cawadis 1946). The
1215 Lateran Council decreed that clerical physicians were forbidden to practise
surgery (Talbot 1968). After this, presumably the older form of the Hippocratic
Oath would be more appropriate (surgeons and physicians received the same
training).

Of much more importance is the promise not to give deadly drugs or abortive
remedies to patients. This concerns the physician more in their capacity as
pharmacists who possess very powerful drugs. There was certainly widespread
abortion in the Ancient World, and infanticide was very common (Eyben 1980).
There are many medical writings that refer to abortion methods, and many
philosophical arguments were used to support it (Carrick 1985). Actually the earliest
references to the Oath are in the first century A.D. by Scribonius Largus (I) in 40
A.D. Though Soranus (I), a Greek physician in Rome in 60 A.D., the most famous
of the ancient gynaecologists, disagreed with the Hippocratic Oaths views on
abortion, he did cite it, but he thought that it was necessary to think of the mother's
life first. Reasons such as the wish to preserve her beauty or to hide the
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consequences of adultery he thought were not sufficient to warrant an abortion. The
Hippocratic work On the Development of the Child does suggest that abortion could
be obtained for any reason from many doctors, including that author. Pythagoreans,
however, are known to have believed that life started at conception. The Christian
version of the Oath extended the ban on supplying abortive pessaries, seen in the
Urbinas manuscript of the Hippocratic Oath, to any method of abortion in the
Ambrosian manuscript. Apothecaries, like the physicians, had to swear never to
administer an abortive potion (Cumston 1926). The Hippocratic Oath was used by
supporters of respect for human life in the question of euthanasia also by the second
century writer Apuleius (I). It was consistent with the concept of the absolute
sanctity of life of Judaism and Christianity (Frankena 1975).

Despite the widespread use of abortion some recent statements on medical
ethics cling to the Hippocratic Oath as a basis of medical ethics. The Canadian
Medical Association Code of Medical Ethics states that the basic principles of the
Hippocratic Oath are retained as basic guidelines. The reason given why physicians
who practise abortion, or surgery, are said not to break the Oath is to refer to the
preliminary part of the Oath which includes a phrase "I will fulfil this oath and this
covenant according to my ability and judgement", which is interpreted in a twentieth
century way as allowing the oathtaker to break the covenant if it is in their judgement
justified (Kluge 1990). One has to wonder why there is a desire to maintain such an
Oath as the expression of medical ethics. It reduces the importance of the oath, and
it is better for guidelines to be based on following principles of medical ethics. The
desire to make the medical profession appear like it follows long followed ethical
traditions does not require the selective use of ancient writings.

The interpretation of giving a "deadly drug" can relate to murder or
euthanasia. Poisoning was a common means of both at the time of writing.
However, there were already many laws to prohibit murder, so it would be
unnecessary to include this in the Oath, it is addressed to the exclusion of
euthanasia, the more popular view in this period was the opposite. Plutarch (I) says
that Pausanias, King of Sparta from 408-394 B.C. said that the best physician was
the man who did not cause his patients to linger on, but buried them quickly. While
the aim of medicine was to preserve or restore health, it was not to prolong it per se.
This view is also seen in Anstotle (I1) and Plato (IV). The Hippocratic treatise The
Art defines medicine as having three roles: doing away with the sufferings of the
sick, lessening the violence of their disease, and refusing to treat those who are
overmastered by their disease, realising that in those cases medicine is powerless.
The physician was completely free to treat or not (Art I). In Ancient Greek culture,
Platonists, Cynics and Stoics, all considered suicide as an honourable alternative to
hopeless illness (Daube 1972), and assisting in suicide was relatively common
(Gourevitch 1969). Physicians actually gave their patients poisons for which they
were asked, and the famous anatomist of the third century B.C., Erasistratus, took
poison himself, to end the suffering from cancer. The Hippocratic Oath is as we
have seen an esoteric document often inconsistent with the wider picture of Greco-
Roman medical ethics. By the second to third century A.D. the Hippocratic idea that
it was wrong to aid suicide had spread, though the real influence was probably the
Christian belief that it violated the sixth commandment, so that patients should only
be given drugs to relieve the pain. However, what is clearly not a Hippocratic idea is
the duty to prolong the life of a patient who did not want to live. There was a rising
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idea of the respect for life (Temkin 1975), but this was not the same as is argued
today, to prolong life. The actual idea to prolong life appears to come from the
sixteenth century. Francis Bacon divided medicine into three areas, the preservation
of health, the cure of diseases, and the prolongation of life, "the third part of
medicine which I have set down is that which relates to the prolongation of life,
which is new, and deficient; and the most noble of all," (Bacon I). He urges
physicians to find cures for diseases that are incurable, though Bacon supported
euthanasia (Amundsen 1978d).

Adoption of the Oath by Western Medicine

It is important to consider the situation in Classical Greece and Rome
regarding medical practice. The physician was classified socially as a businessman,
occupying a low position in society (Edelstein 1931). Each physician had to prove
themselves in a competitive and roving market. There was no system of medical
licensure, no professional standards enforceable by sanctions against physicians
who were "unethical”, no physicians were required to swear any oath, a wide
variety of views on ethics were held and that these changed over the long time
periods and among different cults (Amundsen 1978a). No group of physicians or
school of thought was so dominant as to separate orthodox medical practitioners
from heterodox, no monopoly existed (Friedson 1971). Practitioners took patients
on at their own discretion and had no special duties to treat people (Amundsen
1978d). If a group of physicians were to follow the strict practices of the Oath they
would gain a good reputation which was essential in increasing their clientele among
the competition. The lay population of that period faced substantial uncertainty about
any physician, but if they were associated with a cult, they would have some sense
of the physicians commitments.

The Oath is probably not a legal document, but was voluntarily taken by a few
physicians. If the physician of the guild violated the Oath, he would still be able to
practise medicine, the only control was a careful choice of members to join their
guild, however, reputation was very important in securing business. The motivation
to obey the laws of etiquette was for the love of the craft and financial reasons, not
the fear of punishment. The word "etiquette" only implies "should”, not "must" as
the Oath implies, but there was no formal disciplinary body. Jones (1924) suggested
that the Oath and other deontological works represent the views of secret societies of
physicians. Some of the reasons for this are; the perculiar nature of the Greek of
Decorum,, which includes strange words and expresses characteristics of the liturgy
of a secret society, the obscurity is greatest when the writer is speaking of the
"gods", the Oaths regulations for student-teacher relationships and the passing on of
knowledge, the Law implies a medical course, in Precepts (Chap. V) the genuine
physician is called one "who has been made a brother". Though there is no
conclusive trace of a special cult in Preceprs or Decorum, they imply the existence of
some sorts of cults, and they would of had distinct advantages. There would
certainly be some advantages in following a reputable teacher or school. Xenophon
(I) said that a man who wished to become a "public" physician had to name his
teacher and account for his medical training.

There was no special ethic for physicians, the same civil law existed for all
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and each could be seen as joining in some elementary social contract to the
individual patients. The freedom of medical practice in Greece had left no real
control on the profession, in contrast to the state-imposed regulations found in
neighbouring Babylonia, Assyria and Egypt. One of the primary elements in the
emergence of the Oath and the associated code was the existence of the condition of
free medical practice, and the willingness of some physicians to respond by
accepting responsibility for their own professional conduct (Carrick 1985). The
Oath may have been the start of a reform movement in the later part of the fourth
century, to reshape the ethics of the physician (Edelstein 1956). The morality and
outward performance characteristic of the Classical era, and reflected in the
Hippocratic writings on medical etiquette, was to be supplemented by a morality of
inner intention. The Hippocratic works show how a group of physicians was trying
to form a profession, and on the other side of the coin, it is easy to see the
advantages of forming and belonging to a guild with these aims. The public attitude
was different to today also, medicine was not held in high esteem, as it is today, as
we can see in some of the comments in the Hippocratic works such as the Arf or
Regimen in Acute Disease (Jones 1923), or Plato's comments. The reason for this
was the wide divergencies of opinions between different physicians, the many cases
when treatment did not cure, and the cases where the disease went away on its won
accord; as well as the widespread quackery. The Hippocratic writings try to free
medicine of quackery, superstition, and some rhetoric.

Hellenistic physicians often violated its injunctions, yet it was much later to be
widely accepted. The dominant view as to why the Hippocratic Oath has so widely
been adopted is that these Pythagorean teachings were deemed compatible with
Christianity (Konold 1978, MacKinney 1952). However, the small number of early
Church Fathers who knew of the Oath, including Tertullian, Cyprian and Ambrose,
were generally disapproving of it (Kibre 1945). For centuries following the
appearance of the Oath, the medical profession of that time has left no sign that it
accepted 1t. Inthe early Middle Ages the pattern of physicians was similar. As time
moved on it become apparent that there should be some regulation of medicine. The
first evidence that the Oath was being taken seriously is the rhetorical discourse of
Libanius (370 A.D.) that implies that all doctors must assent to its clauses before
practising (Amundsen 1978b). There is also a letter of advice written by St. Jerome
(late fourth century) to a priest visiting the sick, in which the Oath is mentioned and
some ethical advice given (MacKinnery 1952). Yet its form was not fixed, and its
details could be easily changed so that it was adopted by Christians, Jews and
Muslims. A major Christian influence was the responsibility toward the poor and the
sick, the duty to care was a new concept (MacG-Jackson & Short 1966). Christian
charity led to a revolution in the attitude of society toward the sick, as first seen on a
large scale in the great plague of the third century (Eusebius I). The first "hospitals”
were founded in the fourth century, later they became centred around monasteric
orders. After this time there were various versions of the Hippocratic Oath
circulating for several centuries (Larkey 1977). Visigothic law in Spain of the sixth
and seventh century includes several provisions governing physicians behaviour,
including the writing up of contracts with individual patients before treatment
(Amundsen 1978c). And in the Ostrogothic Kingdom of Italy, Cassidorus wrote to
a physician referring to "certain sacred oaths of a priestly nature" by which medical
students were obligated, thought to refer to the Hippocratic Oath (MacKinnery
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1952). The practice of medicine in Classical Greece and Europe had always been a
right, not a privilege, until the beginning of these geographically limited licensure
requirements. We can talk of the medical "profession” in Classical Greece and Rome
only in the sense that the phrase designates the people who called themselves
physicians (Amundsen 1978d).

It is under the Arabs that the Hippocratic Oath was first administered by a civil
power as an entry requirement and guarantee of competence for the medical
profession; and where we first hear conflicts between state and doctors basing
themselves on the words of the Oath. The first time that medical practice was limited
by a major governing authority in the Middle Ages was in Baghdad in 931 (Burrow
1978). Further discussion of the use of the Hippocratic Oath in Islamic medical
ethics is described later. The physicians al-Rahawi (d. 925) and al-Majusi (d. 994)
both urged physicians to adhere to the Hippocratic Oath, which had earlier been
translated into Arabic (Hamarneh 1968). A similar development occured in Western
Europe where medical practice begun to be under external regulation by canon and
secular law, medical licensure requirements were made, and professional
organizations emerged with obligations to the state (Amundsen 1978a). MacKinnery
(1952) has summarised some of the eighth to tenth century medical etiquette works.
They include topics such as bedside manner, in addition to qualifications and
training of the physician, and the spiritual aspects of medicine. There are several
ninth century manuscripts from Paris and Chatres which say that the physician
should "be mindful of the Hippocratic Oath," and "He who wishes to begin the art
of medicine and the science of nature ought to take the Oath and not to shrink in any
way whatsoever from the consequences. And then by this process of oath taking let
him take up the teachings." There is also an eleventh century manuscript in
Copenhagen of Salernitan influence which begins, "Before the physician takes the
Hippocratic Oath". These all point to the requirement of physicians to take the
Hippocratic Oath at least in some medical schools from the ninth century. There are
also some traces of Hippocratic etiquette which are recorded, those these are not a
code but a set of ideals.

The major link of the Hippocratic Oath to modern times is the existence of a
tenth century manuscript of a Christian version of the Oath entitled "From the Oath
according to Hippocrates insofar as a Christian may Swear it" (Jones 1924). There
are three old manuscripts, the oldest being the Vatican library manuscript, Urbinas
64, the three versions show much variation in detail, so it is probable that there was
no fixed form of the oath. There are many changes made, including:
* pagan deities are replaced by Christian references (2 Cor. 11:31), and God is
called on as a helper rather than any swearing by God.
* the pledge of secrecy of teaching is replaced by a pledge to teach the Art "to those
who require to learn it", this tends to discourage the formation of a secret
organisation or profession, as a teacher should teach willingly without any indenture
or apprenticeship agreement. The Christian reviser discourages the formation of
guilds of physicians to restrict medical practice.
* the prohibition upon surgery is rejected.
* a stronger prohibition against abortion.
What is retained is the pledge to use treatments to help the sick according to the
physician's ability and judgement (Veatch 1981).

In 1140 in Sicily, the King Roger I initiated a state examination for medicine,
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"out of concern for safety and welfare of the people” (Sigerist 1960). Emperor
Frederick 1l in 1241 published regulations for physicians, giving a monopoly of
medicine to those who passed the exams and were licensed (Frederick II), also
adding the obligation to give medical advice to the poor without charge. A nine year
course was to be studied including the first three years study of logic, and an oath of
loyalty to the state, not to the profession, was taken. This type of legislation may of
helped establish the preeminence of the medical schools such as at Salerno. At
Salerno and Montpellier students were required to swear the Hippocratic Oath, at
least by the year 1181 in Montpellier (Guthrie 1957). Similar legislation was
reenacted in Spain in 1283, Germany in 1347 (Veatch 1981) and in Italy in 1365.

Elsewhere in Europe licensure was accomplished by private guilds. The first
area of guild development in medicine was in surgery, in France in 1258 there was a
guild established (Bullough 1966). There were many guilds in the following
century. The growth of guilds partly depended on the increased application of an
ancient body of medical ethics and partly upon legal sanctions. These guilds had the
right to make and enforce standards of quality in their products, to limit competition
between members and to limit entry into the profession. They attempted to hold a
monopoly on service and training and licensing. The medical guilds stressed the
dangers of quacks to the public, using the argument that quality control was
essential for the common good (Cosman 1973). They were to monopolise the
practice in larger towns, and any practitioners outside of the guild would be
arrested. In certain places medical guilds promised free treatment of the poor, but the
Christian obligation to care for the sick had been lost. The Physicians had again
become businessmen, intent on making a living, and much of the writings of
physicians in Middle Ages concerns fees (Amundsen & Ferngren 1982). The craft
guilds developed their own ethical codes. The members of the guilds gained a
monopoly, and the public gained safer medicine (Friedson 1970).

The role specific duties for physicians were grounded in civil law, a type of
social contract. By the fourteenth century there was a highly developed professional
code, with its principles taken mostly from Hippocratic writings, further building on
the centuries of writings which had been the Hippocratic ideal (Welbourn 1938).
The Oath was printed in the Arricella by the sixteenth century, translated into Latin
as the lusiurandum (Kibre 1945), as was the Law. Also among general medical
writings there are comments on etiquette. The Hippocratic legacy continued. The
Oath was very frequently printed in Elizabethian England, together with
interpretations. By 1600 medical licensing was the norm, and physicians were
publicly accountable, and medical schools began to assume a position of greater
importance within the University than other faculties (O'Malley 1968). The Oath
was one of the first parts of the Hippocratic Corpus to be translated into English,
though there had been earlier Latin versions. There are at least four different
translations of the Oath in the sixteenth century, which give different interpretations
to parts of the Oath (Larkey 1936). The relation of the student to his teacher is given
broader meaning. The ideal of treating the poor is added to the Oath, which had been
seen in the much earlier Christian and Muslim versions. Newton (1586) included in
the Oath, "that I shall not be squeamish to bestow my skill upon the poor and needy,
freely and without fee". The Oath was considered in an almost legal sense, and held
to improve the art of medicine as an ideal to aspire to.

One of the most important developments in medical practice was to be the
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emergence and organisation of the medical professions. These corporate bodies
were the forerunners of the Royal College existing in Britain, and similar bodies in
other countries. They provided regulatable professional associations, a forum for the
discussion of various problems including the ethics of medicine, and they published
agreed codes. The Paris medical faculty published a code in 1452. In 1552 the
Royal College of Physicians (RCP) of London drew up the Draura Moralia, their

local ethical code. Many more codes were formed in the eighteenth century, when
there was a large growth in the number of physicians and hospitals. The physician
of the eighteenth century was very individualistic, and competition arose between
them for patients and the use of hospital beds. There was much abusive writing
between them (Wilkinson 1988).

There was an interrelationship between the development of medical ethics in
Britain and America. In the period 1765 to 1865 there were more values changes in
the character of the physician/physician, physician/patient, physician/community
relationships, and in medical education. Three British physicians who contributed to
this change are John Gregory (1724-1773), Thomas Percival (1740-1804) and
Michael Ryan (1800-1841) (Burns 1974). Percival was asked in 1792 to draft a
code of rules to regulate and govemn practitioners at Manchester hospital, after many
conflicts between physicians, surgeons and apothecaries there. Gregory (1773) had
believed in a thorough education in ethics for physicians, but Percival did not, rather
he laid out many precepts about transactions between the members of different
guilds, all with the aim of increasing patient care. Ryan was to produce a manual of
medical law and ethics. He stressed how any society should incorporate its values
about professional behaviour into civil statutes which impose legal obligations on
professionals. Percival's code at the beginning of the nineteenth century retained the
core of the Hippocratic tradition (Percival 1803, Waddington 1975), though
recognising surgery as an honourable art. The principle concern is with professional
etiquette, cautioning physicians to display respect for one another, avoid criticism of
colleagues, and to conceal any professional differences with other physicians from
the public as this would lead to a degrading of the medical profession. Doctors
should work to enhance public respect for the entire medical profession.

These three works were widely read in America also. The main American
work was by Benjamin Rush (1794) who included an appendix to a medical work
which he called On the Duties of a Physician. He had attended John Gregory's
lectures while in Edinburgh. He was described as the Hippocrates of Pennsylvania.
The first American code was made in 1808 by the Boston Medical "Police", using
the second chapter of Percival's book (Burns 1974). There were other state codes
copying this, and some that also includes Gregory's ideas. This code was adopted
in 1847 as the code of the American Medical Association (AMA). The situation in
1847 was one of crisis in the United States as there were many "quacks" who were
competing for patients. Exponents of this code of ethics hoped that the public would
cooperate with the doctors in establishing good standards. The code required
orthodox training, and forbid advertising (Konold 1978). The next major work in
medical ethics was the book of the American, Hooker (1849), interpreting the AMA
code. The British Medical Association (BMA) tried to formulate a code, but it took
them more than ten years. In 1858 the British Government passed a medical act,
under the influence of the BMA. This set up the General Medical Council, which
was entrusted with the legal regulation of medical practice and the oversight of
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professional conduct. In 1887 it issued the first statement on professional
misconduct, but only after World War II did it deliver extensive guidelines on
professional conduct.

The most significant revisions to the AMA code since then have been in 1957
when the detailed set of rules was replaced with a set of ten guiding principles,
which was principally based on the World Medical Association (WMA) code, while
retaining the warning against professional associations with "unscientific
practitioners”. They obligate the physician to expose the legal and ethical violations
of other doctors. In 1980 a patient's rights perspective was introduced (Veatch
1981). Other non-Hippocratic factors have been introduced such as to take into
account the interests of the rest of society, the physicians rights and duties, and the
need to consider the judgement of the patient and other health care workers. The
WMA (1948) has tried to retain an updated Hippocratic Oath with "the health of my
patient being the first consideration”, colleagues to be treated as brothers, and the
physician is to maintain "by all means in my power, the honour and the noble
traditions of the medical profession”. It attempts to make the original Oath fully
applicable to modern conditions in a pluralistic world. It does offer a basis for
professional pride and solidarity. The international profession was formed.

There are various oaths still in use. In the United States 90% of medical
students swear an Oath, while in Britain very few do, and some Schools, such as
Cambridge or Durham, have never administered the Oath (Guthrie 1957). The
Edinburgh medical school has an oath, but it omits the obligation to the teaching of
future students and the respect for life. Similar abbreviated forms are sometimes
used elsewhere (Wilkinson 1988). The modern Oaths usually share the Hippocratic
ideas of doing no harm and to practice confidentiality, and often include respect for
life and for teachers. There are also codes, which are statements of the principles of
medical ethics, such as the WMA code or the AMA code. Different associations
such as the World Psychiatric Association or International Council of Nurses and
the International Dental Federation also have codes. Also the WMA has various
declarations concerning the treatment of human beings, regarding experimentation
(Helsinki 1964, 1983 update), determination of death (Sydney 1968, 1983 update),
therapeutic abortion (Oslo 1970, 1983 update), torture (Tokyo 1975, 1983 update),
patient rights (Lisbon 1981), and the right to refuse extraordinary treatment (Venice
1983).

Competing Ethical Traditions

We should examine some of the competing traditions, which are often at
variance with the Hippocratic tradition We may better understand why the Oath has
been retained, and question whether it still has a place in the future. We should look
for universal features which are appropriate for medicine today.

Judaism includes guiding regulations for appropriate behaviour for physicians
within Jewish Law, both the rabbinic tradition or Talmud, and the Torah. There is a
description of peoples proper attitude to wise doctors written about 180 B.C. in the
Old Testament Biblical book, Ecclesiasticus 38: 1-15. It describes a physician who
conscientiously practises his profession and is an agent of God. This attitude is
found in Judaism, Christianity and Islam. Around the fifth to seventh century A.D.
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the book of Asaph the physician, the oldest known Jewish medical textbook was
written. At the end is an Oath which he and his colleagues administered to their
pupils at the end of training, called the "Oath of a Thousand Words", it reflects some
of the articles of the Hippocratic Oath: (Rosner 1977). The pagan gods and
goddesses of ancient Greece are replaced by Yahweh, the physician must follow the
commandments as in the Law of Moses. There is more emphasis placed on the
character of the physician and his need to trust God, while working as God's agent.
A principle ethical code is the codification formerly ascribed to Moses Maimonides
(1135-1204), but now believed to be the work of an eighteenth century Jewish
physician Marcus Heuz (Rosner 1967). Unlike the Hippocratic Oath, but in
common with some codes, such as the ancient Chinese code, there is the idea of
helping the poor and needy (Veatch 1981). A key feature of Jewish Law is the
overriding value and sanctity of human life, rejecting any Hippocratic, Christian or
Modern compromises (Jakobovits 1975). The duty to preserve life is the dominant
obligation, and this is reflected in their medical ethics. It does share the commitment
to healing and the relative unimportance of patient rights. There is no Jewish version
of the Hippocratic Oath itself. The omission may be due to the strong aversion to
swearing an Oath, much stronger than the Christian adversion. It seems that Jewish
students were not exempted from swearing an Oath during medical training, which
may of even prevented some Jewish students taking their degrees (Jakobovits
1975). The Hippocratic Oath made less of an impression on the Jews than it did on
the Christians and Muslims, as Jewish law lays down special moral qualifications
only for religious officials. Physicians must follow the regular rules, such as respect
due to teachers, protection of human life, laws against euthanasia and abortion,
sterilisation and chastity.

Catholicism has had historical points of contact with the Hippocratic tradition,
though early Christianity showed little awareness of the Hippocratic cult, and the
neo-Pythagorean mystery cults were often explicitly rejected by early Christians. In
the fourth century Greek and Christian thought converged, and Jerome does refer to
Hippocrates but not to the Oath (MacKinney 1977). The traditions remained separate
during the Middle Ages (Amundsen 1978b). The physician's role model is Christ,
not Hippocrates. There are five basic principles of Catholic medical ethics, those of
stewardship of the body, inviolability of human life, the principle of totality, of
sexuality and procreation, and the principle of double effect (Veatch 1981). There
are many Catholic Hospitals and Medical Institutions which are instructed to follow
the Catholic ethical codes, which differ principally from the standard Western codes
with regard to reproductive questions and abortion. Modern Protestant medical
ethics is based more on viewing the relations between the patient and the physician
as a covenant (Ramsey 1970), than the sharply formulated principles of Catholic
moral theology (May 1975). Christian codes regard beneficence, such as striving to
do the best for the patient and avoiding harm in the Hippocratic ideal, as a command
which does not just apply to the patient but an active duty to all people.

Islamic medical ethics was largely formulated during the ninth and tenth
centuries, while Arab scholarship was at its zenith, with influence from the
Hippocratic corpus (Ullman 1978). Islamic medical tradition has dual sources from
scripture and the Hellenistic world. What was to emerge was not a dichotomy but
the growing Muslim civilisation developed a mixed approach of drawing on other
values, the way of "adab" (Nanji 1988). This balance was framed in the ninth
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century work "Practical Ethics of the Physician" (Levey 1977), which actually was
written by a Christian, Ali al-Ruhawi. This was a 223 page book and describes the
desirable characters and etiquette of a physician, such as he must be sensible,
learned, pious and act without haste, and have faith in God. He later goes on to
explain the "dignity of the art of medicine", which means that the physician must be
honoured above royalty. Doctors are held in very high esteem by the public, and
medicine is considered a noble profession. Complaints are generally not voiced
(Asper & Haddad 1978). They do not require the Hippocratic Oath, as an oath is not
needed as the profession was given by God only to those who are qualified. He
writes that Hippocrates wrote the Oath so that people could study medicine more as
it would not be limited to hereditary sons. Al-Ruhawi says that there are many
quacks in his time so he advocated examinations. Following this, there was further
writings, with much Hippocratic influence, and his countryman, al-Majusi, urged
the taking of the Hippocratic Oath (Hamarneh 1968). In the thirteenth century an
Arabic version of the Hippocratic Oath is found in the Lives of Physicians written
by Ibn Abi Usaybia (Jones 1924).

Modern Islamic ethics uses a system based upon moral law as recorded in the
Koran and the Hadith, and is basically "Allah's will be done", very different to the
Hippocratic tradition, though there is still some influence. Islamic medical ethics is
gaining importance because of the number of Muslims in the world and the greater
desire to follow the Islamic lifestyle by them (Rispler-Chaim 1989). All
contraceptives are permitted, in keeping with coitus interruptus, which had been
practised already by Muhammed. Intentional AID is considered as adultery. If an
explicit reference to the classical sources of Islamic law cannot be found, then it may
be considered in the light of "public benefit" (Maslaha).

Hindu medical ethics are different to the Christian or Islamic approaches.
There are some oaths, including the Oath of the Caraka Samhita from the first
century which is structurally similar to the Hippocratic Oath (Jaggi 1978). The Oath
of commitment to the teacher is actually much stronger, and after this are some
moral teachings. There is also an instruction to pray for all creatures, and a list of
people not to be treated including enemies of the king or the unusual or those of
immoral conduct or those on the point of death. The directive to leave dying patients
without medical help is not found in the Hippocratic Oath (Etziony 1973), but is
seen in some Hippocratic writings. There are also instructions on good etiquette as
well as ethics. The code is linked to the idea that ill health is because of bad
behaviour in this or past lives (Veatch 1981). Since the thirteenth century there has
been influence from Buddhism and Greco-Arab influence which led to Yunani
medicine, which has a code similar to the Hippocratic one. The Indian philosophy
also includes the idea of do no harm as one guiding principle. Indian medical ethics
today includes Hindu and Western influences, plus many folk traditions and other
religious groups. The present code of physicians conduct in India dates from one
made in 1956 to replace the Hippocratic principles introduced by the British (Jaggi
1978).

The urgent problem in the third world is the very low number of physicians
and medical resources for such a large population (Desai 1988). This leaves new
problems such as to decide on the relative priorities of preventive and curative
medicine, something not solved by medical oaths. Medicine may only treat those
who can be successfully treated as there are no enough resources to treat all.
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Modern secular philosophy is quite different from that of either Hippocrates
or religious ethics, and within the last decade has led to the emergence of the concept
of patient rights (McCullough 1980). The patient rights movement, a kind of
consumers movement, encompasses a broad coalition of those unhappy with the
paternalism of medicine, including abortion rights activists, critics of the
professional domination of medical research, and advocates of the freedom of choice
for or against treatments for the terminally ill (Veatch 1981). The American Hospital
Association (1972) formulated a "Patient's Bill of Rights" which included these
concerns and within several years this was adopted into law by U.S. Government
agencies. The Parliamentary Assembly of the Council of Europe (1976) adopted a
recommendation "On the Rights of the Sick and Dying" which also states that the
patient has the right to refuse medical treatment. These are significant departures
from the paternalism of the Hippocratic doctor. The responsibility for the
development of medical ethical guidelines is shifting from the physician to society as
a whole.

Socialist medical ethics also involves using oaths, for instance the "Oath of
Soviet Physicians " (1971), which replaced the Hippocratic Oath. The pledge of
loyalty is changed to the service of people and for the interests of Soviet society.
This is in contrast to the Hippocratic Oath where the physician must work for the
sole interests of the patient. In socialist countries the right to personal health care is
also stressed. There is still some residue of the Hippocratic tradition among Soviet
physicians however,

Chinese medical ethics involves the convergence of Confucianism, Taoism
and Buddhism (Unschuld 1979). There is a struggle between professionalization of
medicine and the control of medical resources, and concerns regarding the
relationship between the profession and lay people. In the seventh century Sun
Simiao wrote "On the Absolute Sincerity of Great Physicians," sometimes called the
Chinese Hippocratic Oath (Qiu 1988). Among the commitments are equality of
treatment, attempts to save all creatures, and not to seek wealth. They should regard
physicians as equal to patients, and not publicly criticise other physicians as this
only leads to jeopardising the public image. He mentioned that some of the public
thought that physicians were greedy, so they should not appear to care about money
(Unschuld 1979). The Confucian scholar Lu Chih (754-805) urged similar virtues,
of humaneness and compassion, stating that the medical resources must be
distributed fairly among the population. Every family should have someone with
medical knowledge to be able to care for their relatives. Medicine was not to be
practiced as an occupation but as part of humaneness, without a fee. The Taoists and
Buddhists, revised this with the concept of "Great Physicians" who possess special
knowledge and responsibility, thus creating an elite, along with the Hippocratic
ideas of keeping professional secrets, and the brotherhood of physicians. In China,
as in the West, there were some physicians who wanted to call one specific system
proper and to demand the outlawing of heterodox concepts. The codes of ethics
appear to have been initiated by individual practitioners for the benefits of public
respect as well as humaneness, but professional organisations were unknown in
Eastern societies until this century, leaving it up to individuals (Unschuld 1978).
There is a strong emphasis upon the virtues, including the concern for equal
treatment of all classes, with writers such as Kung T'ing-hsien in 1615 attacking
those physicians who had reduced medicine to a profession. It is historically
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interesting that before the communistic ideal of the last few decades there has been a
long history of the idea of equality which is not found in the Hippocratic tradition
which addresses behaviour to the individual patient only. They do share the concern
for a prohibition on killing, and the two sides of ethical behaviour, to do good and
not to do harm.

Japanese medical ethics is a mixture of Buddhist and Confucian influences
combined with Shinto influence. From the fifth and sixth century the medical
profession has been restricted to the privileged classes. With the centralisation of
government in the seventh and eighth centuries there was a bureau of medicine
established, with the Yoro penal and civil codes creating an official physician class.
Because of shortages of doctors there was room for some others. After the Heian
period (800-1200) the government-sponsored health service was replaced by
professional physicians. In the sixteenth century a code of practice was drawn up
that is very similar to the Hippocratic code, called the Seventeen Rules of Enjuin
(Kitagawa 1978). The code requires that physicians should always be kind to
people, and devoted to loving people. There is a very strong paternalistic attitude by
doctors even today (Ninomiya 1978). Among the code of Enjuin is the directive to
keep the Art secret, and to form a brotherhood. There was concern about quacks
also (Takemi 1978). The most important issue in Japanese medicine today is the
paternalism, that means for example, that 90% of the doctors will not tell their
patients if they have serious cancer. In a situation where patients are not aware of
their disease, the question of informed consent seems a distant issue.

Retaining the Hippocratic Oath

As we have seen, there is a very wide variety of different practical ethics
exhibited by different doctors. When problems in medical ethics arise, many
Western doctors first turn to the Hippocratic Oath or its modern analogues
articulated by organised groups of professional physicians reflecting the Hippocratic
tradition. However the Hippocratic tradition is often in conflict with other traditions
as illustrated. In some countries the Hippocratic Oath is so widely used that the
possibility of changing it has not been considered, only minor changes made (Levy
& Ohry 1987). However, there are many medical ethicists who suggest that we
should change the idea that an ethic for medicine can be based on a professionally
articulated code. There is a complex set of understandings between the professional
and society so a contract theory has been suggested by many (Veatch 1981). There
has been a growing body of writing suggesting that medical ethics fundamentally
involves social relationships among lay people and health professionals built upon
complex layers of mutual loyalty, fidelity, respect, and support (Pellegrino 1973,
Magraw 1973, Brody 1976). With this at the backs of our minds, let us consider
new genetic technology, and resume this discussion in the final chapter of this book.
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5. Status of the Human Embryo

The debate over the status of the human embryo, with all its promise and
potential to develop into a human life, has been central in the debates on abortion,
methods of birth control, IVF and scientific experiments. These discussions in
public often result in separation of people who view the embryo as of protectable
status, and those who will consider other factors may allow the use or destruction of
embryos. It should be apparent that this chapter is not going to change this
situation, however, what we should all know is some details of embryonic
development, and other factors which affect public policy. The next section
considers scientific experiments on embryos. The reasons why they are performed
and an international comparison of legislation and regulations. A final section on
fetal tissue transplants is included.

The arguments concerning the status of the embryo at different stages of
development, which affect the way we consider an embryo, are discussed at first.
Before considering these technologies it is important to discuss the status of the
human embryo.

Human Embryonic Development

The human embryo is formed from the fusion of a sperm and an egg at
conception after which it undergoes a series of complex and as yet poorly
understood stages in the development to a human adult. The gametes are produced
in the testis and ovary of male and females. The series of cell divisions is delicately
controlled, and the result of these series of cell divisions is to half the number of
chromosomes in the germ cells, from 46 to 23. The steps in this process are
represented in figure 5-1. After penetration of the egg by the sperm, the nuclei of
the sperm and the cocyte fuse, and the chromosomes align, in a process called
syngamy. It is here that a new genotype is formed. There are numerous accounts
of the process in more detail, in most biology textbooks, or in books discussing the
status of the human embryo in more depth (e.g. Ford 1988).The important
subsequent steps in embryonic and fetal development are summarised below, in
Table 5-1.
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Figure 5-1:Schematic Representation of Gametogenesis and Fertilisation
The sequence of cell divisions in the formation of sperm and oocytes are illustrated
with the chromosome numbers are written in italics.
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Table 5-2: Important Stages in Human Embryo Development

* There are about 300 million spermatozoa in a single ejaculation.

* Conception, the penetration of the egg by a sperm is followed 22 hours later by
syngamy, the alignment of paternal and maternal chromosomes to form the the new
genotype.

* At 2-3 days, or the 8-cell stage, probably every cell is totipotent.

* 45-70% of "preembryos” do not successfully implant.

* Can predict identical twinning at day 7, and by day 10 they are forming individual
embryos.

* Up to 14 days the embryo may develop into a cancerous tumour (hydatidiform
mole), or two embryos may recombine to form one individual.

* At 14 days implantation is complete.
* After 14 days the primitive streak starts to form,one per individual

* At 8 weeks the first neural cells start to be differentiating, and the name changes
to fetus.

* By 12 weeks, about half of the embryos that implanted may have spontaneously
aborted (about 80% since conception).

* By 12-16 weeks the fetus has taken on a distinctively "human" form, and may
feel pain or respond to stimulation (not necessarily the same thing, as brain dead
people also have some responses from the spinal cord).

* At 17-20 weeks quickening occurs.
* By 22-24 weeks viability is reached, in some cases, if in good hospital.

* At birth severely handicapped newborns may be left to die if the parents do not
want extraordinary treatment to proceed.

Ethics through Embryo Development

One could commence this discussion with the question when does a human
life begin? Many people have thought of possible answers to this. In fact the
question should be more carefully stated, as there are different meanings possible,
which are relevant to the status of the human embryo. In this section we will
consider alternatives, from conception to birth.
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Human life, as commonly termed, is constituted through the union of the
sperm and egg. In western religions this life is endowed with a particular form of
"life", or soul, by God. The central issue then becomes when this created means of
our relatedness to God and other humans appears, is it emergent or is it inseparable
from the conceived embryo. InIslam there are identified stages, the fetus becomes a
person when it receives its soul from God at the end of 17 weeks (though it is not
right to create life in order to destroy it, that is God's domain). This perceives
human life as an individual, which is the common belief among peoples of most
cultures and countries at the end of the twentieth century. This view is in contrast to
the view of traditional eastern religions, which believe in long sequences of
continuity, death being merely a means of transition to a new outcome, until you
break outside of the cycle (Bowker 1986). This view of human life considers it
more as a species than individual lives, but together with other living organisms.
However, for the discussion of the status of the human embryo, the more useful
approach, and certainly the more relevant to most people, is to consider the question
from the viewpoint of the individual. The question of human identity is also
complex in itself, there are genetic, bodily, spintual and social identities which are
intertwined (Kjessler et al. 1989).

Modern medical embryology has been interpreted in two ways. One approach
is illustrated by the current Roman Catholic view, which considers that at no stage
of fetal development there is a significant reorganisation to indicate that a major
qualitative change occurs before which the fetus could be identified as not ensouled,
and after which it could be considered completely ensouled (Iglesias 1986). So in
the absence of such a critical moment one is left with the idea that the fetus has been
ensouled from conception (Vatican 1974). The argument of genetics supports this,
since following fertilisation the full genetic blueprint of a new individual is created,
which may begin to develop (though the first few weeks are more under the
developmental control of the egg, the natural process 1s embryonic development).
One could also say that the Bible verse Genesis 2:7 can be interpreted to say that,
"man became a living being (soul)", does not imply that he was entered by one, but
it is quite inconclusive in meaning, even for Christians. The original meaning of the
word "conceive" refers to the woman receiving the seed in her womb and becoming
pregnant by taking the fetus to herself. There are various linguistic expressions for
conception, but they do not answer the question of when a human individual comes
into existence (Ford 1988). During the past century the process of fertilisation has
come to be associated with conception.

The other interpretation of embryology stems from the pioneering
experimentation and philosophical interpretation of Aristotle. His view was that
there was a biological development of the early embryo through several intermediate
stages of growth, considered first to be vegetative, then animal, and then at 40-90
days after conception, the human was sufficiently organised and disposed to be the
recipient of the specifically human form, the rational soul (Aristotle III). The
influence and content of Aristotelian reproductive biology has been discussed by
Ford (1988). Thomas Aquinas extended this view, maintaining that our flesh is
concelved before it is animated. In the case of a subject which was not suitably
disposed, God would not ensoul them. This view was also held until the last
century by the Roman Catholic church.
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Fertilisation

People agree that the new human life begins at conception, or in the following
twenty four hours, when the genetic information from the egg and sperm join to
form the new genotype. Although the egg and sperm were alive, they were not a
new life. We could also say that the unfertilised egg or the sperm that does not join
an egg, will perish so can not be considered the start of a human life.

Most people agree that a fertilised egg, an early embryo, is of a higher status
than two gametes alone, the egg and sperm, though the consequentialist approach
(Kuhse & Singer 1982, Singer & Wells 1984) would say that the fertilised egg and
gametes are indistinguishable. Fertilisation does not begin life, life in terms of a
living cell is continuous. The egg cell, or oocyte develops from the germ plasm,
and is inherited across generations. The patterns of early embryonic life are laid
down prior to the trigger of fertilisation. Fertilisation establishes a new genotype,
and activates the oocyte to develop into a embryo. However, the developmental
program of the embryo can be activated by some agents without fertilisation taking
place. The precise time of fertilisation can not actually be pin-pointed within a 2-3
hour period, so it may be difficult to measure the time of this change in status, but it
still occurs. It can be philosophically distinct despite our inability to measure it.

During the recovery of eggs from the ovaries of women prior to IVF or GIFT
it has been found that as many as a quarter of them are activated, and are developing
parthenogenetically. Parthenogenesis is where the egg is activated without the
presence of sperm. The high frequency is not thought to be because of the
treatment, but is thought to occur naturally (Braude 1989). The moral status of a
parthenogenetically developing egg, which has no potential for further embryonic
development, is equivalent to the unfertilised egg. There may be several cells, but it
is still different to a fertilised egg which has potential to develop.

The life of a 1 cell embryo is not sacrosanct, and has never been, even in
theological circles (Dunstan 1984, BSR 1984, 1985). The current Roman Catholic
view does have doubts, and does not categorically state that the human soul is
present from conception, despite the genetic material being present (Vatican 1974,
1987). However, in the absence of certain knowledge it views embryo
experimentation or abortion as wrong as it is taking the risk of killing an ensouled
human (Mahoney 1984). It may still be held that developing human life is
inviolable, irrespective of whether it has an immortal soul.

The First Two Weeks

There are several major difficulties with the view that ensoulment, or
personhood, starts at conception. A high percentage (perhaps 70+%) of fertilised
eggs do not naturally implant, or result in a live birth (Leridon 1977). Most failures
occur during the first few days, including fertilisation itself during which many
abnormalities, mostly chromosomal in nature, occur (Murphy 1985). It is argued
that this 1s a very inopportune moment for ensoulment to occur (Gardner 1972,
Dunstan 1984, Jones 1985, 1987). The actual embryo at this stage might not even
develop into a human being, but instead form a hydatidiform mole, which develops
into a tumour. This is the argument of wastage, and it is a significant one. Critics
note that in cases of infant mortality which is as high in many countries, as was in
earlier times here, but in this case we don't say that a newbomn infant is not a human
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person. Often the cause of pregnancy loss is genetic, but genetic disease kills
people throughout the human lifespan.

Many scientists refer to the embryo before two weeks as a conceprus or pre-
embryo (Huxley 1985), but for the sake of this discussion there is no need to
introduce more words into the moral debate, as words may be biased in there use
(Chargaff 1987). After consideration of the issues we may consider this term
appropriate.

While a new genotype is formed after fertilisation, the genetic information
does not appear to be significantly used until the 8-cell stage. Before this the egg
cells use existing genetic messengers (MRNA). The egg cell has inherent natural
capacity to direct and organise its own self development for several cell divisions.
The maternal and paternal genetic information is differentially used, the paternal
information is used to make the membranes around the embryo itself, which result
in the placenta; and the maternal genetic information is used for early embryo
development but not for placental tissue. This is despite the fact every cell has the
same genetic information, half maternal and half paternal. Depending on where the
cell is in the embryo different genes are used.

Not all the cells in the early embryo differentiate into the fetus, the placenta,
chorionic membranes and umbilical cord also develop, and these are discarded. In
animals, any cell isolated from a 4-16 cell embryo can redevelop to form complete
individuals, clones. Animal clones have been made by this method (Willadsen
1986). The individual cells in the embryo do not behave as a individual embryo until
after the 32-cell stage, when intercell connections start to appear, and the morula
forms. The cells are kept together physically by the zona pellucida, a thick
surrounding coat, as they travel towards the womb prior to implantation. Cells can
also be removed for genetic analysis, while the remainder of the embryo can develop
normally, this has been used for preimplantation genetic diagnosis (see chapter 13).
Human embryos share most features of embryogenesis with other mammals.
Though some aspects of gene expression and determination are not common to all
species, such as brain and nervous system development (Williamson 1986).

In the process of IVF, if it is known that the embryo is abnormal, e.g., those
possessing 3 pronuclei at fertilisation, it should not be replaced into the mother. The
potential is for this embryo to grow as a triploid fetus and child, grossly abnormal,
or to even transform into a growth in the mother's womb (like a hydatidiform mole
which develops into a chorioepithelioma, a fatal tumour) which would threaten her
life. The placental abnormality of a hydatiform mole, is usually found to arise when
all 46 chromosomes are of paternal origin only, thus only placental tissue develops,
no embryo. A teratoma is a cancerous growth, and can form at various stages. In
this case it would be wrong to replant, as it is potentially a hazard to the mother, if
not for only consideration of the possible child.

The embryo can form two genetically identical embryos, twins. In some
cases two embryos can combine into one, which can become one individual
(Mahoney 1984). The process of twinning depends on the place were cell division
in the early embryo occurs, and what determines this process is being investigated.

Tmplantation and Formation of the Primitive Streak
After implantation is completed there is much more biological stability. If
ensoulment occurs at a fixed time after conception, it is probably after this stage,
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though the argument of predestination (God creating a person) could be applied at
any stage in the process. However, it seems that ensoulment should only occur
when there is an unambiguously individual subject. In an important book in this
area, Ford (1988) argues that the criteria for the presence of a human individual is
when the living individual has the inherent active potential to develop towards
human adulthood without ceasing to be the same ontological individual. He places
this around this time because of implantation and the formation of the primitive
streak. At the time of completion of implantation the cells in the embryo start to
differentiate in a process called gastrulation. By 19 days, three layers of cells that are
going to remain separate for the development of different tissues are forming. The
neural tube starts to form, and a primitive circulation system is forming by the end
of four weeks. The formation of the primitive streak occurs at 14 days, and is a
major sign of ontogeny. This concept of individuality is shared by some scientists,
such as McLaren, and some theologians such as Mahoney or Ramsey (Ford 1988),
and by the Wamock Committee (HMG 1984). This is why the 14 day stage is
important in government guidelines in several countries.

There is one note of caution however, regarding the use of incomplete
scientific data to set guidelines. The argument that twinning occurs at 14 days was
also used to support this time, however, recent data suggests that twinning can be
detected at 7 days, and individualisation at 10 days (Edwards 1989). Ford makes a
negative claim, that a developing mass of cells cannot be regarded as a human
individual until the formation of the primitive streak. However, this bases human
individuality on current scientific data, but the embryo may be biologically destined
to be an individual before this time, but we are unable to detect this. The beginning
of an individual could occur prior to this. However, the arguments of stability of
the implanted embryo prior to prnimitive streak development remain powerful.

The Fetus and Feeling Pain

At about 8 weeks the embryo is called a fetus, as it takes on a recognisable
form. By 12-16 weeks the fetus has distinctive "human” body characteristics. By
12 weeks, about half of the embryos that implanted may have spontaneously
aborted (about 80% since conception). In some studies, two thirds of spontaneously
aborted fetuses between 2-7 weeks have been shown to have the wrong
chromosome number. If the implantation was a multiple pregnancy, it is very likely
that some of the embryos will of been aborted, in one study of 25 multiple
implantations, only four sets of twins were born, and the seventeen single births,
the rest spontaneously aborted (Barron 1985). These observations are important,
and suggest that after implantation there is continued selection of fetuses, much of
which has the end result of aborting abnormal fetuses. Further research is needed to
study the factors which cause a mother's body to reject or retain the developing
fetus.

The ability to feel pain is also important. There can be two general types of
moral significance. There is intrinsic moral significance when an organism can feel
something, such as pain. It has a greater intrinsic moral significance when it can be
self-conscious. This is different to extrinsic moral significance. Some things can be
of high extrinsic moral significance, but have no intrinsic interests, and this depends
on circumstances. To a fertile couple, sperm and eggs are of little extrinsic moral
significance, many are wasted during life. However, to an infertile couple a single
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egg can be of high extrinsic moral significance. An embryo can be of high extrinsic
moral significance, but it may not have intrinsic moral significance until it can feel
something. To a person of particular religious views some act may have high
extrinsic moral significance, but the same act to another person is of no concern. If
we are forming public policy than acts of high intrinsic moral significance are more
compelling than those that only involve extrinsic moral significance to a proportion
of the population. Until, an embryo has intrinsic moral significance, in a pluralistic
society the public policy should represent the difference between the types of moral
significance and public opinion.

Personhood

What is a Person?

Since this book is written by and for human beings it is clear that the status of
human beings will be a major question to consider. The actual term "human being"
is an abbreviation of the legal term "human in being". We must decide when the life
of a human being begins. A central issue in developing an ethical framework in
which to examine issues involving human life is to examine if there is a difference in
the way we regard different human lives, and to examine what we mean by a
"person”. There are two basic approaches that have been used in discussing
questions of life and death. One centres on whether it is ever morally permissible to
take the life of any human person; and draws parallels between abortion, warfare,
self-defense and capital punishment. The other centres on asking the question of
what constitutes a human person, and ranges over the issues of brain death and
permanently comatose patients, abortion and the quality of life. The discussions are
often very emotive, but it is a controversy which needs a rational decision, and not
simply dogmatic utterances. We must ask whether we view ourselves as a member
of the human species, or as a person. In our common experience, all the persons
we communicate with are human beings, but there are several cases of chimpanzees
that have been taught how to communicate with us, in some limited way, we need to
ask whether we consider them as persons. Philosophically it is safer to use the
word person, than to use the term human being. This point is often argued when
discussing animal rights (Singer 1990). For the purpose of this argument we
should use the term person. I consider the subject of animal rights in chapter 6.

A person is generally referred to as someone who is rational, capable of free
choices, and is a coherent, continuing and autonomous centre of sensations,
experiences, emotions, volitions and actions, these are what may be called the
characters of a person. The word person, has two ideas. The Anglo-Saxon
reductionist philosophy produces the idea of a person as something which acts in
certain characteristic and identifiable ways. The other philosophical approach, has
its roots in ancient Greek thought which has had a powerful influence on Christian
thinking, goes behind the observable phenomena and activities to identify their
sources, the nature of these sources and the relationships between these natures
(Mahoney 1984). It stresses being more than behaving. The Greek idea is present
in Christian speculation and language about the human soul. When a "human”
possesses a soul they are a person. In Christian terms a human person is someone
made in the image of God, which is not dependent on a criteria of actions. A human
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person may be more than human cells with the potential to become a human person
(Mackay 1979, Jones 1985). We would all agree that the human person is entitled
to protection and respect. No human person is property, and all have equal status.

There are several aspects of a human person. The word person comes from
the Greek 'persona’, meaning an appearance or face, an individual appearance that
has continuity through a story (O'Donovan 1984). An individual becomes an
important part of our ideas, as does the idea of the soul. Human beings change with
time and experience, in a way persons grow, creating themselves. We change
especially when born, as we become rational, self-aware, and through our
childhood as we learn or are moulded. We also change when aging at the end of life,
such as with disease. We have some of the responsibility for what we make of
ourselves (Macquarrie 1987). However, in order to change our personality we have
to be a person already, so while it is important as persons to be able to learn from
experience, does it mean that if we lose this ability to change we are not persons?
Human beings could be thought of as embodied spirits, though in a non-dualistic
way. There may be limitations imposed on us by the world, or our body, or our
current existence, however we can be persons despite these. Being human often
implies a capacity to experience both limitation and freedom.

Our dialogue between persons, social interactions are important. Our selfhood
only finds its growth in social relationships, we are made fully human by our web
of social relationships. However, if a person loses the capacity to communicate
with others, but can receive sensory input, we still consider them a person. If they
lose the capacity for self-awareness in the usual way, but have split brain
personalities, do we regard them as two persons or one?

Another crucial part of our person is self-awareness, or personal identity.
Personal identity is important, so that even if an exact replica was made (Gillet
1987) we would have two persons, and if the original died,they would still regard
themselves as dying. Our experience of the physical world is centreed upon
ourselves, and specifically around the sites of our senses. Each individual may reach
a point where they are self-aware (Harre 1987). Though this view has important
extensions, as nonhuman animals can be self-aware, and also higher apes can
interact with humans in this way. For instance in experiments using chimpanzees,
they can be taught sign language and then they can create short sentences in
conversation. Beings can also be treated as persons in a linguistic way, by names,
and by ascribing emotions. Parents can do this as they interact with their infants in
terms of psychological attributes that they assign to the infant, and we may do this to
domestic animals too.

The Soul and Ensoulment

Before considering the origins of personhood, during our development, we
should consider some aspects of thinking on the human soul, as this would seem to
be the essence of a person. One of the important reasons for Christians, Jews and
Muslims to place a high value on human life is the belief in the soul (Ward 1985).
Each person is precious and unique because they possess a soul, a spiritual status.
Although nonreligious people may not accept the word, soul, many share the view
that members of the human species have a higher status than other animals because
of the same characters associated with what Christians will call the soul. The body,
soul and spirit of the human individual are not separated, all are integral in a
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Christian view. All human life is not the same, although it always has a derived
worth, derived from the value given by God. Human dignity comes from our
creation in God's image. The person is both a moral agent and subject.

For as long as man has known of the soul there have been ideas on where it is
located, and whether it is in the body as a whole, or in the heart, or air that we
breathe, or liver, or brain, or some combination of these. This thinking has
moulded our concepts of what is essential to human life, and is relevant to the
questions of when we believe human life or personhood begins and when it ends.
This is because most human thought has made the soul paramount over the body;
the "wise" soul has been considered superior to the "foolish" body. Twentieth
century thought would give the brain prime importance, as it is the only organ that
is largely irreplacable. Many of the features of the human brain are being
understood, and while it is extremely complex, it is commonly assumed by some
sociobiologists that eventually human personality will be reducible to
neurophysiology. Conscious behaviour has a neurophysiological basis, and can be
affected by drugs, surgery or electrical stimulation. There are some important
consequences of a mechanistic brain, the idea of "free” and responsible persons may
be replaced by the image of a machine, however, the influence of environment and
genes in shaping our behaviour, will mean such a view is not compulsive. The
brain may be understood to a fine degree, however it is still possible to view it as a
free agent. The body is uniquely the body of this brain and no other, as the brain is
uniquely the brain of this body and no other, but parts of the body may be
transplanted, except for the brain - though nowdays the brain cells may be
transplantable.

The locus of death is related to the position of the soul. We could ask the
question where we look to see if a person is dead? While being concerned with the
death of the individual as a whole, different concepts of death had led people to
consider different body functions and structures in order to diagnose the death of a
person as a whole. The loci corresponding to the irreversible loss of vital fluid flow
are the heart and the blood vessels, and the lungs and the respiratory tract. The
Greek, pneuma, meaning both breath and soul, illustrates where the loci of death
were. With modern life-support machinery, the locus corresponds more with the
loss of capacity for bodily integration, the central nervous system and the brain.
This concept includes the unconscious homeostatic mechanisms and the higher
reflex mechanisms like spontaneous respiration and pupil reflexes. This does not
necessarily give the human soul a loci or substance, as Wittgenstein said "the human
body is the best picture of the human soul”, a human being needs a capacity for
physical functioning of some sort. Karl Barth viewed the difference between soul
and body in the theological context of reflection about the human being Jesus Christ
and the experience of God's Spirit (Barth 1942). He calls the human being "the soul
of his body", a literal translation of the Aristotelian/Thomist definition anima forma
corporis. The soul rules, the body serves; the soul dominates the body.

The timing of the beginning of the human individual actually coincides with
the time of ensoulment. The soul is not necessarily associated with a material
structure. The only characteristic biological substratum which the infusion of the
soul requires is a new human life, which exists from conception. The origin of the
individual soul has perplexed philosophy since Plato and Confucious. The
metaphor of ensoulment was used to explain how the individual person does not
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originate from its parents, but primarily from outside as a directly creative
intervention from God in each case. The Christian position however, is not Platonic
dualism, it is more the integrated Aristotelian view. Body and soul are not two
separate "things”, but two aspects of the same individual. The soul is infused by
God in the act of creating each individual human person, since the soul has no
material parts, it is either present fully or not at all, it is not a developmental process.
Yet it is believed there is no intermediate in the animal kingdom, while it is difficult
to comprehend, if the soul is from God then it is not necessary to envisage
intermediates (Teilhard 1963), but the threshold can be crossed in a single step,
between animal instinct and human reflection. Matter and spirit are not totally
disparate though, as God who is spirit, created matter, and did so essentially for the
sake of spirit and orientated towards it.

Human ideas about the soul, or self, have changed over history. At one stage,
breathing was the most important, with a person being alive in the rhythm of their
breathing. The pulse of the heart became important, and the heart was seen to be the
centre of the emotions. From the Alexandrian medical school in the third century BC
the brain was known to be the centre of the will and the powers of reason, though
for some period this knowledge was lost. The location of the soul has long been
thought to be with the brain, and for the last two centuries with the thinking
activities of the cerebral cortex. The soul is generally no longer viewed as some
dualist being, as it was in Ancient thought, but 1s connected much more with the
thinking, the rational, or part of us that makes us people, which is attached to the
living cerebral cortex, though people continue to remain divided on the question of
immortality. There is still divided opinion whether the whole brain 1s involved, but
this seems to be moving more to exclude the mere brain stem, the part we share with
all animals, to involve only the higher brain, parts of which we share with the so-
called higher animals.

Brain death is a recent term, and is still not accepted by some countries as an
alternative to cardiac arrest such as Denmark, and is still being debated in others,
such as in Japan or India. In countries where brain death is accepted as being able
to be detectable, the philosophical debate has moved again to the site that we place
the soul, where human reason is located. The debate is whether human death is
signified by the death of the higher regions of the brain alone, the cerebrum and
neocortex, even if the brain stem is alive. The higher brain is concerned with the
content of consciousness, while the brain stem must be alive to generate the capacity
at all for consciousness (Lamb 1985). Some draw distinctions between "alive
bodies", "persons”, and "corpses” (Agich 1985). There could be alive bodies that
contain persons, and alive bodies that are brain dead, that do not, yet it may still not
be a corpse. The body of a comatose patient may not be alive in the sense of being
the embodiment of a person, though to relatives the warm body may still contain the
soul of the dead. We have to decide whether death is socially constructed in its
definition, and whether it is the death of a human person that is the crucial element.
It is the role of a physician to determine when life has ended, and if we adopt these
criteria there is an important role for science in deciding when life begins.

There are still strong feelings concerning the moving heart as it remains the
most visible vital organ. This association faded from philosophical thought with the
advent of understanding of the central nervous system, several millenium ago, but
the heart has remained the verbal and visible sign. There has been a very
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considerable time lag between of concept of where the soul is, to our concept of the
locus of death; however, part of this could be accountable by the lack of technology
available to measure brain death. Linguistically, we may still talk of our heart, some
languages, such as Japanese have different words for the emotional and physical
heart, but in English the word has multiple meanings. While we may scientifically
be able to define death, the definition of death of a person may remain socially
defined (Veatch 1989), and different people may accept different criteria. There are
legal problems if we retain differences, but these are greatly exasperated at the other
end of life, the beginning. While we can respect different peoples views when they
deal with themselves, if they involve what is seen as another human being, the
fetus, it becomes much more difficult. Some legal standard is necessary, that
reflects peoples differing views plus scientific evidence.

The Beginning of Personhood

During fetal life the characters of personhood are apparent in increasing ways.
We can examine the different stages in embryonic development, and fetal growth.
We can look back in our lives and consider whether there is some point at which we
can say that we became a human person. It is clear that the biological qualities of
personhood are not present at conception, what is present is something we call the
embryo (I use this term rather than conceptus or preembryo), but it does not
manifest the activities of a human person. It is a potential human person, at the
biological level at least, rather than a human person with potential.

To function as a human person a brain is needed, and in a parallel way with
brain death the criteria used by some is brain life (Mackay 1979). The concept of
brain birth was stimulated by the development of the criteria for brain death, in
changing the way we define a living human being (Van der Vyver 1990). The
concept of brain birth is a mixed one, and has been placed at various points between
12 days and 28 weeks gestation. There are different parts of the brain.
Hominisation can be related to the development of the cerebral cortex. Teilhard de
Chardin argued that the human species had transcended itself by a major leap in the
development of the cerebral cortex, and without it, no specifically human attributes
are possible (Teilhard 1959). Bemnard Haring asked the question, whether "a living
being could be a person at all without the development of the biological conditions
and/or presupposition of person life?" (Haring 1972). He noted that the
anencephelics with their lack of a cerebrum are incapable of any personal activity.

There is controversy over the status of anencephalic babies, which with the
shortage of organs available for transplantation into children, are being used as
organ donors (Nolan et al. 1988). These babies have no higher brain, and a new
term has been proposed to consider them as "brain-absent" (Harrison 1986). They
can neither feel pain or be self-aware, so they lack any self interest in being kept
alive. Since they are brain absent they are not even in the category of brain dead,
suggesting that it may be ethical to use them as organ donors. There are strong
arguments that we should introduce the concept of brain life, as the beginning of the
individual (Engelhardt et al. 1989). In West Germany they are declared still-bormn at
birth. If this is accepted it would further strengthen our society's statement that the
soul is located in the brain, and in the neocortex to be more precise. We may
maintain their bodies respectfully, as we would for brain dead adults, and use
organs for transplantation. What may prevent this is extrinsic moral factors, like the
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reaction of relatives to this,

There are several ideas in these arguments. The emphasis is on a point in
development when brain tissue begins to function. The appearance of a cerebral
cortex provides a physical site for personhood, or a soul. The cerebral cortex
develops in the period of 25-40 days of pregnancy. An alternative to the cerebral
cortex formation is the establishment of a functioning nerve net at 40 days gestation.
One measure of a functioning nervous system is a positive EEG signal which
represents electrical activity in the brain, which occurs at about 8 weeks. The
completion of brain structure at 12 weeks. The soul is the subject of moral and
rational consciousness, so some argue it does not exist before consciousness
begins. This view leads to the idea of the soul beginning to exist between the
completion of neural tube at 3 weeks, at the beginning of brain activity, or with the
first conscious experience. The experience could be of many types, but some sort of
experience. At this stage the embryo could be said to be of a different kind of being,
a conscious being. Before that there have been differences in the type of being, but
now there is a different kind. The appearance of consciousness has to be
distinguished from the awareness of sensations such as pain. The brain develops
gradually, so it is difficult to mark a particular time when a sudden change occurs.
Most brain developmental pathways have begun at 24-28 weeks gestation, and this
is another possibility (Jones 1989a). Brain birth is a major criteria for personal
Origins.

Another view is that birth itself is the time of ensoulment, such as that taken
by Gardner (1972) from a literal translation of the Biblical verse Genesis 2:7, "God
breathed the breath of life into man". However, one could also argue that at the time
Genesis was written the breath was a crucial part of the soul, but now we associate
the soul with something which appears earlier. Birth has the advantage that it is
easy to define. The child that is born is the same developing individual as was in the
mother's womb, birth alone does not confer human individuality or personhood. If
babies are born prematurely, they can still be viable, but this can occur at very
different times. The chance that birth occured at six months and the infant is viable
suggests that individuals born at nine months have some individuality, though a
different degree of dependence on the mother. Rather than using birth, the
important stage is viability (Campbell 1985), and many countries have legal limits
on abortion around 22-24 weeks, the maximum viability using modern technology.

An extreme argument is that rationality is the criteria that distinguishes human
persons. This may not be noted until many months after birth. Rationality allows
people to form relationships, which themselves are very important (Berry 1987).
Some philosophers have argued that since a person needs to be rational, and the
human infant only appears to become rational after 1-2 years, then they are not
persons until them. However, this is a very narrow sense of the word person, even
if newborns have not developed to the stage of acquiring the ability to exercise
selfconscious rational acts, they are still legally a person, and certainly exhibit self
interest. This is normal human experience. It is understood that the infant has an
inherent natural active capacity to develop to the stage of being self-conscious and

acting rationally while retaining the same ontological identity as a human individual
(Ford 1988).
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Workable Criteria Respecting Embryo Status

The current attitude of society is that there is a steady and gradual unfolding of
life and a gradual assumption of rights by the embryo. The murder of a newborn is
as serious an offence as the murder of an adult. From the mystery of human
existence we will have respect for creation, whatever our philosophy. We can
reflect on the status of human life at several stages of development, and we may be
lead to conclude with some degree of moral certainty that human personhood is not
ascribable to early stages of embryonic development. However, the intrinsic
promise and potential contained means we will treat it with very high regard. Human
beings can not treat each other as means to ends but only as ends, but the duties
owed to a one cell embryo are not the same as those due to a newborn child, or
adult.

When we think of justice we think of the law. We can think of the cases of
moral thinking which have been "decided" by making a new law. New laws can
have a major effect upon our behaviour and attitudes, well thought out laws are
necessary. It is nice to have laws for our "conscience” as it makes things black and
white, however some areas are clearly grey and will remain so for the foreseeable
future, and we must accept that. This is something that we do not know, and should
not claim to, when motives and complex factors dependent upon the situation are
involved, in some areas some sort of situation ethics is appropriate. This does not
mean that there is not also a class of events which may be seen to be morally wrong
but which are to remain legally permitted in a pluralistic society, for reasons that will
be expounded such as that of human dignity and freedom of decision making.

From the reasoned argument based on biological knowledge, and ethical
principles it is possible to draw different lines in the status of the embryo at
fertilisation, implantation, formation of the cerebral cortex, and viability. An early
embryo is a body in preparation at least, and the likelihood of homicide increases
with the age of the individual. As Mahoney (1984) says, we may not be able to say
"this is where 1 began”, but we can say "from this early embryo I as a person took
my origin".

I will discuss embryo research in the next section. The embryo may
constitute an individual prior to the formation of the primitive streak, at 14 days.
This would challenge the boundary that has been placed at 14 days. The argument
of the in vivo stability at 14 days, following implantation remains important. We
will consider the details of laws protecting the early embryo, or preembryo, in the
section discussing scientific research on these embryos. It is also relevant to
contraception, as discussed in the next chapter. Prior to new chemical tests, it was
never possible to show a woman was pregnant until she missed her period, about 14
days after the conception of any embryo. It was only after the advent of scientific
research on these embryos that lawmakers started to consider the legal status of
preembryos.

There are sufficient doubts over the commencement of human personhood
until the cerebral cortex begins to function, not to consider the embryo a person until
at least 8 weeks and possibly up to 24 weeks. We await further scientific
knowledge. Before this period, the status is lower than a human person, and should
be recognised as such in law. After this period, the next clear mark is viability, and
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during this period the fetus takes on the status of an individual human being. Our
scientific data does not allow any finer demarcation than this. As previously stated,
a society may put earlier limits to protect the human embryo or fetus because of
social or religious reasons, but they will not do so because of scientific reasons.

Abortion Lows

The mention of the word "abortion” can insight great argument. In the United
States it has been a key political issue for the past decade, until recently the
Republican party was unanimously against abortion. Inthe USA the two groups of
people that represent the opposing views are often called "pro-life", those who are
against abortion, and "pro-choice", those who support the freedom of the mother to
decide to have an abortion. The groups are both politically powerful, and make
rational discussion of the issue very difficult. Fortunately, in most other countries,
although people may hold strong personal views, they have not tried so hard to
force their views onto others. I will not dwell on this debate, except to observe that
it is probable that in most societies there will remain people of these views, some of
whom viewing public policy contrary to their own view, as wrong.

A summary of international abortion laws with respect to the time limits
placed on fetal age is presented in Table 5-1. As stated, there are very different
criteria used, this summary is only to illustrate how important to most countries
abortion laws consider age to be. For more serious conditions, abortion at older age
is permitted. In most countries fetal handicap is considered more serious condition,
but this attitude is not universal. In Japan, among some groups, there is more
acceptance of social abortion than selective abortion for handicapped fetuses because
of concerns that this selection will lead to bad attitudes to handicapped people.
However, to Europeans these ideas can be dissociated. In Islamic countries such as
Egypt or Kuwait, the maximum limit is 17 weeks, from Koranic decree, but strict
criteria are applied to any abortion until that time. In Hungary there is a sliding
scale, so that the increasing likelihood of fetal handicap from 10% to 50% chance
increases the fetal age limit from 12 to 20 weeks of pregnancy (Hungary 1986). In
some countries the age limits and abortion laws are under continue review and
debate. In Australia the state abortion limits range from 14 weeks in the Northemn
Territory to 28 weeks in Victoria and South Australia. In the USA the state laws are
much more complex, and also changing.
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Table 5-1: Comparison of Fetal Age Requirements in Abortion Laws, Note that the
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criteria to satisfy these requirements for legal abortion widely vary.

St s g

Country |Law Limit (Time in weeks after Conception, ? indicates

uncertainty) for indications:

Demand |Distress |Rape Handicap | Maternal

to fetus |Risk
Australia|State Laws [ ] 4 28 28 28 28
Belgium [1990 Bill ]2 12+ 12+ J2 ¥ No Limit
Canada [No = 2217 227 227 221
Denmark | #350,1973 [] 2 22 22 22 227
France T;gél?ﬂ"- 10 10 10 No Limit | No Limit
Germany |[#15, 1976 | Ogin East 12) | 1 2 152 22 No Limit
Greece |#1609,1986]] 2 19 19 24 No Limit
Hungary | 1986 12 ]2 20 No Limit | No Limit
Islamic |General, |0 =17 <17 <17 No Limit
Countries|Koran
Italy #194, 1978 | 13 | 3 No Limit | No Limit | No Limit
Japan #1948 24 24 24 24 247
Nederland | 1981 13 24 24 24 2 4
Norway |#66,1978 |]2 12 18 18 18
Spain #9,1985 0 No Limit |12 22 No Limit
Sweden [#595, 1974 | ] 8 18+ 18+ 18+ 18+
UK. 1990 - 22 22 No Limit | No Limit
U.S.A. 1973 &|12 20 20 20? 207
1989 court,
future?

One argument that can not be used against abortion is that it is a very risky
operation to the mother. Although there are occasional fatalities, many more if done
without state control, the statistics show that childbirth itself is more risky, with a
much higher fatality. The actual likelihood of problems depends on the individual
women and the situation.

In most religions there is much concern about abortion. To be morally
consistent, if the embryo is considered to be of full protectable human status at a
certain time, than if at any period after those dates the living embryo is aborted the
death of an embryo is unethical. This is an argument which stands, even if we bring
other factors to bear, as an absolute moral principle stands absolute.

It is not inconsistent, for example, to prohibit human embryo experiments
after 14 days, but permit abortions until 12 weeks, because in the case of abortion
the mother's interests are involved. An embryo in urero has the potential to develop
into a human embryo, which is something an embryo still in virro does not clearly
have. The factors relating to the parents, principally the mother, require
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consideration, but they should not be given priority once the embryo has protectable
human status. What they can determine is whether the abortion of an embryo/fetus
before this stage is ethical or not. There is an increasing recognition that fetuses
should be regarded as the second patient. This will increase as fetal surgery
increases. The fetus makes claims for a right to nutrition, protection, and therapy
(Blank 1984). The mother also has important claims, as the raising of a fetus and
child requires considerable devotion. These interests must be balanced, and it can
be argued that until the fetus has intrinsic moral significance, that the mother's
serious interests can overrule the fetal claim for nutrition.

The situation can be further complicated by advances in the practise of
multifetal pregnancy reduction. This is also called selective termination of
pregnancy. The birth weight of babies from a multiple pregnancy is lower, and they
often have significantly lower chances of survival. As discussed earlier, it is
possible that the majority of multiple pregnancies are naturally reduced to one fetus,
which is probably a reflection of the increased chances of a single fetal pregnancy.
This process can be performed at hospitals, especially for those pregnancies with
more than two fetuses. In one set of 85 cases of triplets or greater, 80 were reduced
to twins, of which most gave birth (Lynch et al. 1990). Given the enhanced
chances of survival and normal life, it may justify the use of reductive abortion. It is
an alternative option to parents, especially when the numbers are very high and
premature birth is very likely, with the high probability of abnormality; or the other
option of total abortion.

Some have suggested that there is a need for national guidelines for this
procedure, such as restricting the procedure to pregnancies of three or more fetuses.
However, it is unlikely that this procedure will be abused, and it should not be
forgotten that most of these pregnancies are found in women who were using drug
treatment or assisted reproductive techniques in order to satisfy their great desire for
a child. They are going to want to protect the fetuses that they have undergone
extensive therapy to conceive. To respect the woman's autonomy, any selective
termination of pregnancy within the time limits for general abortion should be
permissible (Overall 1990). In fact, there is more ethical justification than many
reasons for abortion as this is designed to enhance the survival of the remaining
fetus(es).

Some Christians believe that all conceptions are known by God and that He
wills them all to develop to their full potential, in which case there is no room for
human interference in the process, however this view would seem to ignore human
freedom. This is especially obvious in cases of the abuse of human freedom, such
as rape cases. Most Christians place strong restrictions on the type of abortion
which is viewed as ethical. In Hinduism it is an offence to kill the fetus, as it is a
sentient being. The belief is that the process of continuity is co-terminous with
conception (Bowker 1986). There is much concern in Buddhist religion also, in
Japan there is a ritual like a funeral for each dead embryo, called a mizugo prayer
(Miura 1983), as life is seen to start from conception. In Islam, the views differ on
whether abortion is legal before 17 weeks (120 days), but in most Muslim countries
abortion for serious fetal handicap is possible prior to this time.

If we were able to find an absolute moral principle saying that to kill the fetus
is murder, than it would always be unethical to kill the fetus; however, this type of
principle does not emerge from a study of the status of the embryo, even if it may
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generally be considered unethical to kill a fetus. The quality of man, the soul, his
essence, his unique individuality, with its associated dignity or reverence means that
man has a sanctity. However, we should not contend, as some arguments against
abortion do, that existence is a good in itself as all other goods depend upon it.
Some types of existence are not, and especially if there is no person, than there is no
spiritual existence.

A working policy needs to consider many consequences and compare these
with some basic rights. In a pluralistic society, no one religious view may be
accepted for public policy, rather a view that attempts to accommodate and be
consistent with the major public opinions, including religious, cultural values and
scientific evidence and rational secular philosophy. Different approaches are
possible in similar countries, as evidenced by the different laws. Some countries
permit abortions, others do not. Many countries allow abortion at later stages of
pregnancy if the fetus is shown to be suffering from a genetic disease or is
handicapped. There are also differences in contraceptive policies, and embryo
research regulations.

The law in Britain was changed in mid-1990. A brief discussion of it
illustrates ideas that are common to other countries when deciding public policy.
The previous law permitted approved abortions up to a time limit of 28 weeks after
the last menstrual period, which is the time of viability stated in the 1929 Infant Life
Preservation Act. The new law separated the abortion law from the Infant Life
Preservation Act, and reduced the time of viability to 24 weeks, due to the modern
techniques for neonatal life support. This was in line with the recommendations
from the Royal College of Obstetricians and Gynecologists. In actual fact, the
number of cases is very small. Out of 160,000 abortions in Britain in 1988, only 23
took place after 24 weeks, and 19 of these were due to fetal abnormality. The new
law will not change the situation much. The actual age after conception is 22 weeks,
because in Britain the time is counted from the last menstrual period. There are
potential problems for countries that link abortion limits to the age of viability
because as our technology advances over the next few decades the age of viability
will be lowered. More importantly, although premature babies may be saved, they
may not recover to live a normal life. In Britain in 1985, only 9 out of 58 babies
born and treated at 24 weeks, survived beyond 4 weeks life. Those who survive are
exceptional cases, and may have serious physical and mental retardation. In practise
many countries place weight limits, such as 500 grams or higher, as the minimum
before that premature baby may be treated. Even at 910 grams (two pounds), there
is a high incidence of handicap among such babies. We must know reasonable
limits to impose advanced technology in medicine, the same as we do at the end of
life.

A more controversial decision in Britain, was the separation of the Abortion
Act from the 1929 Infant Life Preservation Act. This means that a doctor is exempt
from the new 24 week limit where an abortion is needed to "prevent grave
permanent injury to the physical or mental health" of a woman or where there is a
"substantial risk of serious fetal handicap" (Wood 1990). This decision was
welcomed by doctors, as although there are small numbers of these abortions, they
are very stressful for patient and doctor if they are unsure of the real law. However,

the exception will apply to a tiny proportion of abortions, and people favour early
abortions.

B
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There is a trend in Europe for the liberalisation of abortion laws, even in
strongly Catholic countries such as Spain and Italy. Abortion is still illegal in the
Republic of Ireland, but elsewhere certain types of abortion are legal. The time
limits vary widely, as seen in Table 5-1. West Germany and the Netherlands have
liberal laws. Britain is fairly liberal. The most restrictive abortion law, outside of
Ireland, is in Italy, where abortion on medical and socio-economic grounds is
permitted only up until 12 weeks.

In the USA many states want to ban all abortions, and in July 1990 the state
of Lousiana passed such a law. The 1973 Supreme court decision in the case Roe
versus Wade protected a woman's right to privacy by granting a constitutional right
to terminate pregnancy before the fetus is viable. Up until 12 weeks, abortion is
available upon request, during the second trimester a state can regulate abortion to
protect the mother's health, but a state may ban abortion in the third trimester, except
if 