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The Ethics of Human Engineering

Through ethical reflection, humanity can now keep pace with the challenges of science instead of realizing too late when things have gone wrong 

Scientific research on the human genome, and especially on gene therapy and the diagnosis of genetic diseases, has far-reaching implications for the lives of all of us--children, men and women alike. It is a field holding out immense prospects for man's self-transformation and it will, in the long run, require societies to make certain choices. As a result, it is giving rise to anxieties that may in some cases be justified but are more often irrational. 

These anxieties lie behind the effort many countries are now making to look into the ethical framework of such research. Legislation is starting to be adopted to define limits for medical practice and some types of research, in order to ensure that human dignity will be respected. Two points must be stressed, however. In the first place, the type of legislation differs significantly from one country to another and we do not have any common yardstick to judge it by. Secondly, it does not exist everywhere in the world, but only in some of the industrial countries. Elsewhere, there are still a number of grey areas surrounding research and experimentation. 

It is for all these reasons that the Director-General of UNESCO decided to set up an Inter-national Bioethics Committee and invited Ms. Noelle Lenoir, a member of the Constitutional Council of the French Republic, to preside over its deliberations. 

The Committee met for the first time in September 1993 and commenced its work by identifying three priority themes. These are genetic screening and testing, the therapeutic applications of genetics research, and population genetics. 

Genetic testing 
Should genetic screening be made compulsory for so-called "risk" populations or should it simply be made available to them? Should it be introduced into premarital examinations or be included in prenatal diagnosis? Should it be carried out before gamete donation or the implantation of embryos fertilized in vitro? 

At the outset, a distinction must be made between two kinds of genetic tests. Tests in the first category are used to identify a particular gene which is virtually certain to bring on a hereditary disease. Those in the second category show whether or not a person has a predisposition to certain diseases and thus reveal situations involving varying degrees of probability. Depending on the environment and sundry other factors, about some of which little is known, the outward symptoms of a disease may appear in its early stages or may emerge only later, and the disease itself may vary in severity. A genetic mutation may become more dominant and grow worse from generation to generation. On the other hand, the tendency for genetic damage to occur may be reversed. In short, the same defect in a person's genotype (genetic constitution) may take different forms in his or her phenotype (the physical constitution as it interacts with the environment). 

This influence of the environment on the form a genetic mutation may take brings into play the concept of the responsibility of individuals towards themselves and their families and the responsibility of citizens towards the community. Preventive medicine could therefore be said to go hand-in-hand with predictive medicine. 

Should people be told that there is a probability that they will eventually develop Huntington's chorea, for example, and transmit it to their offspring? Should their close or distant relatives be warned? What about employers and insurance companies? Can a company's medical service insist on being given the results of genetic testing? 

Since genetic testing may extend over several generations and involve varying numbers of individuals, questions about the storage and confidentiality of the data are bound to arise sooner or later. How long should genetic data be kept and how can its confidentiality be guaranteed? Who should be empowered to divulge or withhold information which often involves whole families? 

Similarly, if people can choose to know what their genetic future will be, can they also choose not to know? Should they or should they not be compelled to take account of the results of genetic testing? 

In this regard, it is important that people should be freely able to exercise their discretion. Information that is liable to change their whole lives and force added responsibilities on them should not expose them to any form of discrimination. Genetic testing should not prompt the authorities to adopt repressive policies leading to a restriction of individual freedoms. 

Another ethical issue connected with genetic testing is bound up with the need to ensure that all countries, including the least advanced ones, reap benefit from them, so that they too can join the fight against hereditary diseases. 

Therapeutic applications 
The first question that has to be raised relates to the pre-implantation diagnosis performed on artificially fertilized embryos which, in view of its greater simplicity and lower cost, is likely to replace gene therapy in cases of rare genetic diseases. This involves a choice that is already framed in ethical terms. 

The second question is whether the work currently being done is not liable to become narrowly focused on looking for the genes that account for people's behaviour--their sexuality, for example--their talents and abilities, or even their "deviances". This could lead to a kind of genetic reductionism whereby people would be defined exclusively in terms of their genome, or to a situation in which some individuals or groups of individuals might be stigmatized by society, ostracized or even eliminated. This would be tantamount to adopting eugenic policies. 

There are other problems. We know, for example, that through agriculture, gene therapy could bring about radical changes in public health. A diet of genetically modified plants could become a regular form of treatment, a sort of oral "vaccine" given in repeated doses. However, the in vivo reproduction of these plant species would be liable to give rise to new recombined organisms that could become vectors for diseases. In such an eventuality, what kind of preventive measures and legislation should be instituted? 

The same applies, mutatis mutandis, to the use of human genes for the development of transgenic animals. What limits should be set on the supply of human genetic material? Should it be reserved solely for therapeutic purposes, say for xenografts, and its use for any other purpose, such as for improving livestock, be ruled out? 

We have to accept that the issue of transgenesis applied to the human species now has to be faced. Reports of germ-line therapy experiments on embryonic cells or spermatozoa have recently been published in scientific journals. 

As a result of the rapid strides being made by genetic engineering, it is now possible to store gametes and germ cells in "banks" for possible future use, such as for autografts. This practice is now regarded as acceptable, under certain conditions, for young cancer patients. who have to undergo X-ray treatment or chemotherapy and who wish to preserve their chances of later conceiving children by in vitro fertilization techniques. With the exception of these medical cases, the storage of gametes and germ cells poses the problem of the storage of human products generally, as well as that of storage methods and the criteria governing access to such "banks". 

Lastly, careful thought has to be given to the best ways of protecting the intellectual property of researchers whose inventions have industrial or commercial applications. Should such protection be regarded as akin to copyright? How is it possible to regulate access to genetic data banks and their possible industrial or commercial uses? 

First, steps must be taken to secure the free and informed consent of population groups participating in major surveys on population genetics. The scientific aims and objectives of the surveys should be clearly explained to them. 

The results of these surveys should not be detrimental to those who participate, nor should they lead to discrimination against them. Nor should they be allowed to lead to the establishment of a genetic pseudo-classification of the population groups involved. 

These results should also be communicated to the individuals and population groups concerned. Access to genetic data banks where the information is stored, the processing of this information and its use should be rigorously defined. 

Questions to Consider

How far is too far?  
When does science cross the line into “Frankenstein” territory?    Shouldn’t we find out as much as possible about the human body?  
Shouldn’t we help everyone who need it?  When does cloning stop?  A fruit?  An organ? An animal?  Stem cells? A human?    WHY?   Are we “messing with” areas of science that should be left untouched?
DOCTOR FRANKENSTEIN 

When I found so astonishing a power placed within my hand, I hesitated a long time concerning the manner in which I should use it .... I doubted at first whether I should attempt the creation of a being like myself or one of simpler organization; but my imagination was too much exalted by my first success to permit me to doubt of my ability to give life to an animal as complex and wonderful as man.... I prepared myself for a multitude of reverses; my operations might be incessantly baffled, and at last my work be imperfect: yet, when I considered the improvement which every day takes place in science and mechanics, I was encouraged to hope my present attempts would at least lay the foundations of future success.... 

No one can conceive the variety of feelings which bore me onwards, like a hurricane, in the first enthusiasm of success. Life and death appeared to me ideal bounds, which I should first break through, and pour a torrent of light into our dark world. A new species would bless me as its creator and source; many happy and excellent natures would owe their being to me. No father could claim the gratitude of his child so completely as I should deserve theirs. Pursuing these reflections, I thought, that if I could bestow animation upon lifeless matter, I might in process of time (although I now found it impossible) renew, life where death had apparently devoted the body to corruption. 

~~~~~~~~

By Mary Wollstonecraft Shelley; Frankenstein or the Modern Prometheus. The 1818 text Willaim Pickering, London, 1993 

