　
'Cloning And The Ethics Of Genetic Engineering'

　
By Associate Professor Paul McNeill

This lecture deals with ethics of cloning and genetic engineering. Cloning is the issue that has attracted most attention. There are many examples of newspaper articles on the fear of cloning. There are sci-fi films also based on this fear. An episode of 'Sliders' for example is based in a hospital where clones are made for the cells of a child and kept in isolation for an emergency when that child (or adult in later life) may need a replacement part. As becomes obvious in that episode of 'Sliders' however, those clones are in fact separate human beings themselves with their own unique personality. Treating a clone as a living spare parts bank is no different from treating any other human being that way. The moral issue here is more to do with the discrimination that allowed clones to be denied any rights as human beings.　
Hopkins points out that many of the fears about cloning derive from the challenge they offer to one's uniqueness. The concern is about "another me." However a clone is not a complete reproduction of a person. Each clone, even though it has an identical genetic make-up, is its own person. A clone is no different from an identical twin. Whilst they may be similar as people, each of the twins is clearly a different person. [Patrick D Hopkins, Bad copies: How popular media represent cloning as an ethical problem. Hastings Center Report, 28:2; 6-13] 　
Nevertheless there are concerns about cloning and the uses to which cloning might be put. In the animal world, the clone is proposed as a way of duplicating animals with 'ideal' genetic make-up - from some perspective, such as their meat yield, the quality of their milk or other products. With humans too, it may be thought that a person has an ideal genetic type and that type would become desirable. This is to treat a human being as a commodity in the same way as an animal is treated as a commodity for humans. There are also concerns about the number of clones that might be produced of the one genotype. And the complications that may arise if cloned embryos are frozen and held in storage to be implanted and born at different times. There is also a concern about reproduction by means other than sexual reproduction.

　
There is nothing unique about these issues except the potential scale. Although reproduction by duplicating a human by asexual means may be unique, compared with the sexual reproduction of ova and semen in a laboratory dish, the difference seems unremarkable. Similarly, the delay of implantation in implanting an embryo already occurs. Nature itself clones, in the case of identical twins. What is unique is that cloning would permit an infinite number of human beings all with the same genetic structure. The potential scale may be of sufficient concern to put limits on the way in which cloning is used. 

　
Genetic Engineering 　
Genetic engineering however is more of a concern in my view. Genetic engineering allows alterations to genetic structure which may alter the basic physical structure in human beings. At least a clone (with no other alteration) is an exact copy of the genetic make-up of a human being. Engineering however, gives the potential of playing with that make-up in ways that may have unforeseen effects.

In my view this topic is one of the more difficult ethical issue because it concerns the basic make-up of being human. The extent of alteration and the type of alterations are of concern. Already it is possible to produce (for example) mice that glow in the dark after their fertilised eggs were injected with DNA from light-emitting jellyfish. In December 1997 an application to patent a part-chimpanzee, part-pig and part-human. Why not create a 50% human animal for menial work? Actually the application to patent for the part-chimpanzee, part-pig and part-human was made by Jeremy Rifkin to endeavour to prompt the USA Patent Office into drawing some limits on what patents it would accept on moral grounds. [James Langton, 'The Body Snatchers,' Sydney Morning Herald, Sat 12 September 1998, p.5s]

The same article reports that a company has patented a process that will "duplicate the cellular structure of orange juice, but without the bother of trees and fruit." A Johns Hopkins University researcher, John Gearhart has patented a process to produce spare body organs from aborted human embryos. Already the US Patent Office has allowed patents for animals that contain human genes "but has not specified how many are acceptable." Already there is a company that offers replacement female breasts which have been created in a mold from human tissue taken from a woman's thigh. [Sydney Morning Herald, Sat 12 September 1998, p.5s]

　
Eugenics

Both cloning and genetic engineering also raise issues of eugenics:

This is the topic raised in the early decades of this century. It was based on the idea that some people and some races are superior.

Hitler brought this to a head in a program he called 'racial hygiene.' Blacks, jews and gypsies were seen as inferior races and were to be eliminated.

Mentally defective people were to be eliminated.

Six million jews (along with people from other races and mentally defective people) were executed with the full backing of the German State. The consequence is that any notion of eugenics raises all this spectre. 

Eugenics of the late 1900s however is a very different notion. This is the notion of individuals wishing to take charge of the genetic makeup of their own children. The possibility is offered that flaws in genetic makeup can be removed and that desirable characteristics could be added. This possibility begins to affect the nature of procreation and the nature of what it means to be a human being.

However, before we look at changes to the genetic makeup of humans there are ethical issues raised by the increasing use of genetic testing and the potential ability to predict a great number of diseases which have a genetic component in their aetiology. Enormous funding has been poured into the Human Genome Project which is expected to radically increase the number of genetic tests available. In this lecture therefore I will look at three issues:

Predictive Testing

The Human Genome Project and Genetic Engineering.

PREDICTIVE TESTING

Fairness in the use of genetic information

In relation to predictive genetics testing - the issue that has received the most attention so far is the question of fairness in the use of genetic information. If we develop the ability to screen for any genetically based diseases, and that information can be determined simply by drawing a blood sample, who has access to that information? 

Information could be good for health

Obviously the individual should be allowed access to the information. If the doctor determines that an individual is at high risk for diabetes and hypertension, but has a low risk for colon cancer. That information may allow him/her to change behaviour in positive ways, and that change may be good for his health. 

Use of Medical Data

The difficult issue is access to the information by third parties: particularly employers and insurers. Medical selection in relation to employment or underwriting is not a new phenomenon. Medical data on (prospective) employees or insureds are being collected and used in spite of the encroachment on personal privacy and of the social consequences. These consequences can be extreme as they might lead to denial of work or insurance cover. The new genetic technology will aggravate these problems, when (as expected) it will make predictions possible on a much larger scale.

Genetic Information: Any Difference?

There are qualitative differences between genetic and other medical information: 

1. Genetic data do not only concern the test subject, but also his or her relatives; 

2. Genetic traits may have significant lasting value and defy human correction (at least for the foreseeable future); and

3. Genetic traits related to serious disorders may lead to social stigma and especially if they can be associated with ethnic belonging. This will increase the potential for discrimination. 

The difference between genetic information and conventional medical data is not absolute. Other medical tests can entail a considerable infringement of personal privacy also. Especially if they yield disturbing or distressing information in revealing predispositions to an incurable disease, as does the HIV test.

Free use of Genetic Information

An unrestricted use of genetic information for selection purposes would jeopardise social and individual human rights, like the right of access to health care and the right to privacy, which are protected under international law.

　
Human Genome Project

The Human Genome Project will exacerbate all the problems associated with predictive testing principally because of the scale of the project. It is a fifteen-year project initiated by the National Institutes of Health and the Department of Energy and officially began on October 1, 1990. 

Aims - Human Genome Project

The aims of the Human Genome Project are:

· High-resolution genetic linkage and physical information maps of all the human chromosomes 

· Maps of human DNA sequence data 

· Provision of resource material for studies of gene structure and function 

· Increase in understanding of the genetic aspects of human health and disease which will eventually provide insights into prevention and treatment of the 3,000 known inherited disorders 

· Information which will assist in dealing with conditions caused by our (gene-governed)physiological reactions to pathogens, toxins, and mutagens of external origin.

　
Scope of the Human Genome Project

The ethical consequences of the Project and the identification of diseases by identifying faulty genes are not new or peculiar to genetic testing or even to the Human Genome Project. What is new is the scope of the Project itself. The scope includes the possibility of identifying disease genes that afflict, not just an occasional person with a rare condition, but potentially everybody. It may become possible for almost anyone to find out particular DNA sequences they have that place them or their children at risk of becoming ill. The project will lead to the development of new diagnostic and predictive tests, well in advance of corresponding or curative advances.

Raises policy questions at many levels in society

The implications of acquiring and using that knowledge about individuals raise policy questions at many levels with in society.

The three main ethical problems

The program has identified three sets of questions as particularly important to pursue as the genome initiative proceeds:

1. Issues involved in the integration of new genetic tests into medical practice.

2. Issues involved in educating and counselling individuals about genetic test results. 

3. Issues of access to, and use of, genetic test results by third parties, including insurance providers, researchers, and employers. 

1. Integration of new genetic tests into medical practice.

· Increasing number of gene-based diagnostic and prognostic tests

· Problems integrating these tests into medical practice

· Including establishing standards for quality control

· Determining medical indications for testing

　
2. Educating and counselling 

· The primary risk is of misinterpretation of findings 

　
3. Use of genetic test results by third parties

· Insurance providers

· Researchers

· Employers 

· Should Employers have Access?

Medical data on (prospective) employees can be collected to see whether the person concerned is able to perform a job without risks to his own health and safety or that of others given demands of the job and his physical and mental capacities. In general, medical examinations of employees and pre-employment medicals are considered legitimate to the extent that they are instrumental in the preventing of work-related injury and disease.

The use of medical information by employers to reduce the financial burden associated with non-workplace-related disability is meeting with growing opposition. A group within the International Labour Organisation (the Occupational Health Services) stated in 1985 that health examinations of employees should not be used for discriminatory purposes, or in any other matter, prejudicial to their interest. The Americans with Disabilities Act limits pre-employment inquiries to assessment of the applicant's ability to perform job-related functions. In the Netherlands there are similar restrictions.

Genetic Information: Use for Insurance

Private insurance serves a basic social need. Therefore it may be justified to limit insurers freedom to collect and to use medical information in order to restrict access to coverage. Insurers however must be permitted to reduce their risk. So some use of genetic information may be permissible in allowing insurers to reduce their risks. However some insurance is so necessary as to amount to a basic right. For this reason exclusion from health insurance, on the basis of genetic traits, would be contrary to the right to health care, unless an alternative can be offered in the form of an adequate public coverage scheme.

What to do?

What should be done to deal with this situation? One commentator (Gevers) makes three suggestions:

1. The development at international level of a common set of principles concerning a person's control over genetic information in relation to employment and insurance.

2. Anti-discrimination provisions in international human rights instruments, the Articles 2 and 26 of the International Covenant on Civil and Political Rights. In effect this would add discrimination on the basis of genetic information to prohibitions on discrimination on other grounds such as race, sex or religion.

3. A moratorium on the use of genetic information in connection with employment and private insurance at least as far as genetic testing is concerned.

　
Prohibition on Use of Genetic Information

Some of the proposals have been more extreme than this. Proposals have been made which almost completely prohibit the use of genetic information by insurance companies. The Council of Europe, recommended in 1992, that insurers should not have the right to require genetic testing or to enquire about results of previously performed tests, as a pre-condition for the conclusion or modification of an insurance contract. The Parliament of the European Community had already adopted a similar position. At the national level, Denmark is preparing a statutory ban on genetic testing by insurance companies. In the Netherlands, there has been an agreement between the insurance industry and the Dutch government on the collection and use of genetic information. Essentially this agreement is that there should be no genetic testing on the initiative of an insurance company. A German report however recommends no restriction. In most other countries the issue has not been debated as yet.

　
GENETIC ENGINEERING:

Levels of Human Gene Therapy

Obviously we will not be satisfied with identifying faulty genes. We will want to correct them. This will then give us the power to modify genetic structure.

There are five potential levels of the application of genetic engineering for the insertion of a gene into a human being (Anderson, 1982):　
1. Somatic cell gene therapy: correcting a genetic defect (i.e. body) cells of a patient.

2. Germ line gene therapy: insertion of the gene into the reproductive tissue of the patient in such a way that the disorder in his or her offspring would also be corrected.

3. Enhancement genetic engineering: (Somatic cells) 'enhance' a known characteristic; for example, the placing of an additional growth hormone gene into a normal child.

4. Enhancement (Germ-line) cells. The same thing-but changing that characteristic for off-spring as well

5. Eugenic genetic engineering: attempt to alter or 'improve' complex human traits, each of which is coded by a large number of genes; for example, personality, intelligence, character, formation of body organs, and so onto affect the development of a group of people.

　
1. Somatic Cell Gene Therapy

The most likely genes to be used in the first experiments on human gene therapy are: adenosine deaminase (ADA), the absence of which results in severe combined immunodeficiency disease (in which children have a greatly weakened resistance to infection and cannot survive the usual childhood diseases). In fact some experiments have already been tried by altering the genetic structure of bone marrow tissue and re-introducing it into children with this condition - with some limited success – not sufficiently clear to use as treatment yet; hypoxanthine-guanine phosphoribosyl transferase (HRPT), the absence of which results in Lesch-Nyhan disease (a severe neurological disorder that includes uncontrollable self-mutilation); and purine

nucleoside phosphorylase (PNP), the absence of which results in another form of severe immunodeficiency disease. For all three, the clinical syndrome is profoundly debilitating. The disorder in each is found in the patient's bone marrow. In these patients, the production of a small percentage of the normal enzyme level should be beneficial and a mild overproduction of enzyme should not be harmful. In addition, in the case of all disorders, the normal gene has been cloned and is available.

Delivery

At present, the only human tissue that can be used effectively for gene transfer is bone marrow. No other cells (except, perhaps, skin cells) can be extracted from the body, grown in culture to allow insertion of exogenous genes, and then successfully reimplanted into the patient from whom the tissue was taken. In the future, as more is learned about how to package the DNA and to make it tissue-specific, the intravenous route would be the simplest and most desirable. However, attempting to give a foreign gene by injection directly into the bloodstream is not advisable with the present state of knowledge since the procedure would be enormously inefficient and there would be little control over the DNA's fate. 

Safety

A human gene therapy protocol must be safe. Although retroviruses have many advantages for gene transfer, they also have disadvantages. One problem is that they can rearrange their own structure, as well as exchange sequences with other retroviruses. In the future it might be possible to modify non-infectious retroviral vectors in such a way that they remain stable. 

2.Germ Line Therapy

Few people object to the idea of somatic cell gene therapy. There are considerable objections however to germ line therapy. 

Practical Difficulties 

Firstly: the practical difficulties. Gene therapy of germ line cells, would require a major advance in our present state of knowledge. It would require that we learn how to insert a gene not only into appropriate cells of the patient's body, but also how to introduce it into the germ line of the patient's body, but also how to introduce it into the germ line of the patient in such a way that it would be transmitted to offspring and would be functional in the correct way in the correct cell in the offspring. Based on the small amount of information now available from animal studies, the step from correction of disorder in somatic cells to correction of the germ line would be difficult. 　
Arguments in Favour of Germ Line Therapy

However if we assume germ line therapy is possible the following are arguments in favour of it:

1. Offers a true cure for many genetic diseases. Therapeutic interventions at any level above the causal gene can only be merely palliative or symptomatic.

2. Germ-line therapy may be the only effective ways of addressing some genetic diseases.

3. By preventing the transmission of disease genes, germ-line gene therapy would obviate the need to perform costly, risky somatic cell gene therapy in multiple generations. 

4. Respect for parental autonomy. Medicine should continue to accept, and respond to, a wide variety of interpretations of reproductive health needs by prospective patients, including requests for germ-line gene therapy.

Arguments Against Germ Line Therapy

There are a number of arguments against germ line therapy:

1. Germ-line gene therapy would involve too many unpredictable long term iatrogenic risks to the transformed subjects and their offspring to be justifiable (Iatrogenic = doctor induced).

2. Germ-line gene therapy techniques open the door to attempts to enhance human traits through germ-line intervention.

3. Would involve research with early human embryos that would have effects on their offspring, effectively placing multiple human generations in the role of unconsenting research subjects.

4. Germ-line therapy techniques will never be cost effective enough to merit high social priority in the face of alternative approaches to the problems.

5. Violate the rights of subsequent generations to inherit a genetic endowment that has not been intentionally modified. 

3 & 4. Enhancement Genetic Engineering (Somatic & Germ Line)

Enhancement genetic engineering, is no longer therapy of a genetic disorder; it is the insertion of an additional normal gene (or a gene modified in a specific way) to produce change in some characteristics that the individual wants. Enhancement would involve the insertion of a single gene, or a small number of genes, that code for the desired effect - for example, greater size through the insertion of an additional growth hormone gene into the cells of an infant.

The elimination of defects is often called 'negative' genetic engineering. Going beyond this, to bring about improvements in normal people, is by contrast 'positive' engineering. The positive-negative distinction is not in all cases completely sharp. Some conditions are genetic disorders whose identification raises little problem. Huntington's chorea or spina bifida are genetic 'mistakes' in a way that cannot seriously be disputed. But with other conditions, the boundary between a defective state and normality may be more blurred. Is there a sharp boundary between 'clinical' depression and the depression sometimes felt by

those considered as 'normal'? Is it clear that a sharp distinction can be drawn between raising someone's enzyme level so that it falls within the normal range and raising someone else's level from the bottom of the normal range to the top? 

Enhancement genetic engineering presents a major additional scientific hurdle, as well as serious new ethical issues. Most commentators think that genetic engineering should not be used for enhancement purposes except under very specific circumstances. However some cases might be justified. For example: it is well established that heart attacks and stroke are a direct result of atherosclerosis (i.e. hardening of the arteries). The rate of development of atherosclerosis appears to correlate directly with elevated levels of cholesterol in the blood. The level of blood cholesterol is regulated, at least in part, by its rate of clearance from the blood by the low density lipoprotein (LDL) receptors on body cells. If further research should verify that an increased number of LDL receptors on cells would result in lower blood cholesterol levels and, consequently, in a decreased incidence of heart attacks and strokes then the insertion of an additional LDL receptor gene in 'normal' individuals could significantly decrease the morbidity and mortality caused by atherosclerosis. 

　
5. Eugenic Genetic Engineering

'Eugenic' genetic engineering has received considerable attention in the popular press, with the result that, at times, unjustified fears have been produced because of claims that scientists might soon be able to re-make human beings. In fact, however, such traits as personality, character, formation of body organs, fertility, intelligence, physical, mental, and emotional characteristics, etc, are enormously complex. Dozens, perhaps hundreds, of unknown genes that interact in totally unknown ways probably contribute to each such trait. Environmental influences also interact with these genetic backgrounds in poorly understood ways. The concept of 're-making a human'(i.e. eugenic genetic engineering) is not realistic at present. Complex polygenic traits may never be influenced in a predictable manner by genetic engineering. However - we should never be content to say that because it is not technologically feasible-we should not worry about it.　
From a philosophical standpoint, a discussion of the ethics of eugenic genetic engineering is very important. After all, what is it that makes us human? Why are we what we are? Are there genes which are indeed 'human' genes? If we were to alter one of these genes, would we be other than human? These are important questions for us to think about and discuss. 　
Anderson says that if eugenic genetic engineering were possible today, he would be strongly opposed to its use on philosophical and ethical grounds. Our knowledge of how the human body works is still elementary. Our understanding of how the mind, both conscious and subconscious, functions is even more rudimentary. The genetic basis for instinctual behaviour is largely unknown. Our disagreements about what constitutes 'humanhood' are notorious. Anderson believes that we should not meddle in areas where we are so ignorant. Regardless of how fast our technological abilities increase, there should be no attempt to manipulate, for other than therapeutic reasons the genetic framework (i.e. the genome) of human beings. 　
Neo eugenics　
There is a tendency to identify eugenics with Nazi Germany. Roots of that kind of excess were actually planted in the United States prior to Nazi adoption of eugenic(racial-hygiene) philosophy. The principles that were put into practice by the Germans in the 1930s were widely espoused by respectable geneticists in the United States in the 1920s. 

Playing God　
Suppose we could use genetic engineering to raise the average IQ by fifteen points. Should we do this? Objectors to positive engineering say we should not. This is not because the present average is preferable to a higher one. The objection is to our playing God by deciding what the level should be.　
On one view of the world, the objection is relatively straightforward. On this view, there really is a God, who has a plan for the world which will be disrupted if we stray outside the boundaries assigned to us. If we have a Darwinian view, it is not blasphemous, nor disastrous, to start to control the process in the light of our own values. 

　
However a liberal view which allowed genetic engineering could lead to a 'genetic supermarket.' This would have bad effects. An imbalance in the ratio between the sexes could result. Other possibilities are that parents might think their children would be more successful if they were more thrusting, competitive and selfish. Unregulated individual decisions could lead to shifts of this kind, with outcomes unwanted by most of those who contribute to them. Glover argues for a mixed system in which some choices were limited - for example requiring balancing of the sexes. The difficulty is - "by what values do we decide what is acceptable and what is not?" Is it OK for example to raise intelligence? 　
Conceptual Implications　
So far we have been looking at predictive testing and further tests coming out of the Human Genome Project. We have been looking at issues in the use of information. We have also looked at some of the issues involved in genetic manipulation. However there are much bigger conceptual issues. The big issue is that we begin to assume that all behaviour is governed by genetic factors. One of the likely outcomes of increasing numbers of genetic tests(resulting from the Human Genome Project) is that we will begin to assume that all behaviour is governed by genetic factors and ignore the effect of the environment and free will. In effect we may slip quietly into biological determinism. This is to accept as 'real' the underlying assumptions of objectivity implicit in science. It is far from agreed however that those assumptions are either appropriate or even capable of defining the whole of what it means to be a human being. Even the assumptions implicit in the division of 'subject' (observer) and 'object' external to the observer that can be accurately described are extremely suspect when it comes to observing and describing our own nature. 　
Professor Henri Atlan spoke in Melbourne on Monday 26 August 1996 on 'The sources of ethics, sciences, religion and rationality'. Henri Atlan is Professor of Biophysics at the University of Paris VI and Director of the Centre for Research in Human Biology at the Hebrew University in Jerusalem. He said 'philosophical thought is very important to try to understand critically what science tells us really about nature, and not to believe blindly what science seems to tell us through undue generalisations and metaphors leading to fantasies and science fiction. For example, the Human Genome Project, knowing the location on the chromosomes and the structures of all our genes, is often presented as a research project which will tell us

everything we need to know about human nature, and at least everything about the mechanisms of all diseases. That is not quite true, and this misconception is based on a widespread metaphor among biologists which compares the structure and functions of the genes to a computer program. This is the usual notion that the genetic program is supposed to be written in our DNA molecules. Based on this notion taken literally, we have read again and again that knowing the structures of our DNA would be equivalent to having deciphered the "book of man". We have been told that thanks to this achievement we shall be able not only to cure all diseases, as if all diseases could be reduced to some genetic abnormality, but also to cure social diseases like aggressiveness and criminality, since we would no doubt discover the gene of criminality and genetic therapy would allow us to eradicate it. This was written as an editorial in the journal Science by its chief editor in the eighties.　
"It is very important that such statements are subject to philosophical criticism in order to distinguish what is real, i.e. the existence of genetic determinations associated with some DNA structures, from what is extrapolation and metaphorical anthropomorphism, like the idea of a computer program with instructions directed to the achievement of some purpose of life supposedly written in our genes".　
What Professor Atlan was suggesting is that a more complete scientific understanding of genes may indicate some of the "genetic determinations" of some diseases. It is a mistake however, to take the metaphor of a computer program to the extreme and expect that genetics will unravel all mysteries of humanity and life as we experience it. There are many different perspectives that are relevant, such as social, moral and legal perspectives, which cannot (without an almost total loss of meaning) be reduced to understanding in biological terms. As Professor Atlan said "biology by itself cannot give an answer to this question, since the notion of person is not a biological one, but rather legal, social and moral".　
Australian NHMRC Guidelines　
The Australian National health and Medical Research Council issued the following guidelines for gene therapy in a Statement on Human Experimentation (Supplementary Note 7 - Somatic Cell Therapy,1992). Even thought the Statement on Human Experimentation has been revised and replaced by the National Statement on Ethical Conduct in Research Involving Humans, 1999, the original Supplementary Note 7 remains in force (as is stated explicitly in a foreword in the 1999 Statement).　
Supplementary Note 7 - Somatic Cell Therapy, 1992 provides as follows:　
Somatic cell gene therapy to improve the health of people with certain grave inherited diseases is acceptable.

However the guideline states that:
"the introduction of pieces of DNA into germ (reproductive) cells or fertilised ova for the purpose of gene therapy is not acceptable because there is insufficient knowledge about the possible consequences, hazards, and effects on future generations."

Note however that this refers to "insufficient knowledge" and the technical limitations. The implication is that with sufficient knowledge, germ line cell therapy may well be acceptable.　
The Supplementary Note go on to say that "All attempts to introduce pieces of DNA into human cells should be considered to be experimental and subject to the NHMRC Statement on Human Experimentation and Supplementary Notes (for which we would now read National Statement on Ethical Conduct in Research Involving Humans, 1999)　
The guideline also states that:　
i. therapy should be attempted only in diseases in which the cause is a defect in a single pair of genes not in multiple genes
ii. the choice of diseases for clinical trials is critical. Experimentation on animals is needed. Initial trials in patients should therefore be limited: 　
· to diseases for which there is no effective treatment, and which cause a severe burden of suffering. Diseases causing a lesser burden, when account is taken of currently available treatment, should become candidates for somatic cell gene therapy only after the risks associated with this therapy have been determined by experience in humans over some years; 　
· to where effects of treatment can be measured, 

· to patients for whom long-term follow-up is assured. The guidelines also require that any proposals be approved by an ethics committee.

　
The place for public views　
I was a member of the Steering Committee which set up a Consensus Conference to look at Genetic Engineering in the Food Chain (held in March 1999). This process involved educating 14completely novice members of the public and asking them to write a report on genetic engineering of food. This gave an opportunity for informed public opinion to counter some of the unreasonable fears and at the same time, an opportunity for lay people to have a say on complicated technological matters.　
Without some kind of informed public decision making, we lack adequate mechanisms in this society for reaching decisions on ethical issues such as cloning and genetic engineering.　
Deliberately cloning human beings: on the significance of even contemplating it!　
Bernadette Tobin　
First, the idea that anyone would want deliberately to clone a human being was dismissed by some scientists with an airy 'who would really want to clone a human being?'1 Next, it was said that we should consider the potential hazards and the potentialbenefits.2 And then an influential scientist - the Director of the National Institutes of Health in the United States – said that perhaps after all there could be some 'exceptional' cases in which deliberately cloning human beings would be the thing to do (even though - of course - he found human cloning experiments personally offensive).3 What will be next? News that it has already been done? The successful cloning of a sheep by Edinburgh's Roslin Institute lies behind the current interest in cloning.

The scientists who cloned 'Dolly' the lamb from a cell of an adult sheep now say that researchers would be able to use the same technique to 'photocopy' humans within two years. 　
For what reasons might someone want deliberately to clone a human being? I can think of a few. By splitting embryos into twins, triplets or quadruplets, IVF doctors might implant more embryos and thus increase a woman's chance of becoming pregnant. One embryo might be implanted now and its clone stored in case another child is wanted later. Cloned copies of embryos might be stored so that, if the original child ever needed an organ transplant, the cloned embryo could be implanted into the mother who could give birth to a child whose organs would perfectly match that of the original child. One could even imagine some parents wanting to keep a frozen cloned embryo in case their child died, so that they could create a perfect replacement. 　
And who might be motivated to promote the deliberate cloning of human beings? Again I can think of a few: for instance, some scientists who out of sheer curiosity would like to do the research, some entrepreneurial doctors who would like to market new technologies, some philosophers who think that the ethical evaluation of any proposal is no more than a matter of weighing the likely benefits against the potential risks.

　　
Distinguishing intrinsic from instrumental reasons　
How should we do the thinking about the ethics of cloning human beings? It is tempting to jump immediately to a consideration of the likely 'benefits' and 'risks', that is to say, to a consideration of the instrumental "justifications". Certainly such a 'balancing' of benefits and risks should be a part of our thinking and debate. But if, as a society, we are really to reflect in a disciplined and deep way about the ethics of deliberately cloning human beings, we shall need to consider a prior question, before or at least at the same time as we think about the likely consequences - for good or ill - of the proposal. We shall need to reflect on the ethics of human cloning in itself, whatever purposes it may be put to. That is to say, we need to think about the character of the proposed activity (here, deliberately cloning human beings) in itself, and about what the character of the proposal reveals about the kind of society that we are or want to become. We need to think of the intrinsic ethics of deliberately cloning human beings.　　
Intrinsic ethics　
What can be said about the intrinsic ethics of the proposal? I think we should begin by reflecting on how central to our sense of the preciousness of other human beings is their individuality and irreplaceability. As the philosopher Raimond Gaita has reminded us, we name human beings, we don't number them. Substituting one human being for another, replacing one with another, is unthinkable. When I love someone, I love that person in all his or her particularity. It is that individual person who is the object of my affection and well-wishing. The idea that someone else - even someone who has the same set of qualities or characteristics as my friend - could substitute as my friend is just silly. And when I wrong someone, and feel remorse for what I have done, it is that individual person who continues to live on in my mind and my heart.

　
Distinguishing cloning human beings from cloning animals or plants　
It is important to note that, though there may be prudential reasons for being cautious about proposals to clone animals and plants, the notions of individuality and irreplaceability do not play the same role in our thinking about animal husbandry and plant development as they do in our thinking about other human beings. So the ethical evaluation of cloning animals and plants will be a fundamentally different investigation. 

　
Children as replaceable commodities　
Earlier I said that the idea that someone else could substitute as my friend is unthinkable. Perhaps I should have said 'ought to be unthinkable'. For at least one philosopher encourages us to think that there may be nothing wrong with 'replacing' a disabled newborn infant with another child. That is to say: there are voices in the cultural debate about this and related issues which encourage women and men to adopt a consumerist attitude to the having of children, an attitude which sets as a condition on their acceptance of the child that he or she meets their own specifications ("I want a boy, of a good height and general fitness, and I want him next year, not this, and I want to have one in reserve in case I lose him") even though they may later treat the child with unconditional love and respect.

Of course, there is much more to the individuality and irreplaceability that we cherish in our children than their genetic identity: identical twins are still unique individuals. But recognition of that biological fact is no reason for dismissing questions about the ethics of deliberately cloning human beings. Rather it should be a starting point for genuinely serious reflection on the ethical issues. 

Without trying to foreclose that reflection, I suggest that we will find that, as a society, we have good reasons for proscribing the deliberate cloning of human beings, whatever the putative benefits. And we should prohibit the cloning experiments by law, and not leave it up to individual research ethics committees to decide whether or not they will allow researchers in their institutions to conduct cloning experiments. 

　
The need for legislation

When the Australian Health Ethics Committee (AHEC) - the body which has the responsibility for overseeing the conduct of institutional research ethics committees in Australia - issued its new guidelines on 'assisted reproductive technology' late last year, the guidelines specified 'experiments involving human cloning' in a list of proscribed practices. In addition, recognising that its guidelines govern the conduct of only those researchers who receive funds from the National Health and Medical Research Council (NHMRC), the Committee's chairman also wrote to the Federal Minister for Health to express AHEC's unanimous conviction that uniform legislation should be introduced in each of the Australian States and Territories to regulate and monitor research and technology in this area. This recommendation was made unanimously. It is likely to be opposed not only by those scientists and medical entrepreneurs whose activities are currently completely unregulated (some of whom claim that they voluntarily abide by NHMRC guidelines) but also by others whose activities are subject only to the decisions of a local institutional ethics committee.

ii. See for example the comments of Dr Karen Dawson, a geneticist at Monash University's Institute of Reproduction and Development, The Australian, 25th February, 1997 

ii. Senator Stott Despoja, Letter to the Editor, The Australian, 26th February 1997 

ii. Sydney Morning Herald, 8th March 1997, p 31 
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http://www.library.unsw.edu.au/~biomed/cmed/l6clone.html

