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PREFACE 

It is widely believed that new genetic knowledge and technology 

posed challenges not only to traditional social practices but also to 

ethical theories. I believe, as nearly everyone does, that ethics should 

provide guidance for social practice. I also believe that our ethical 

understanding -the reasons, principles, and theory we draw on -

itself has developed in response to specific challenges of social life. 

Consequently, it is thought that the new human capabilities that 

genetics creates requires an examination of ethical theory, not just an 

application of it. While writing the thesis the conviction that worked was 

that we must look deeply inward to the core of our field as moral and 

political philosophers as well as outward from it toward the 

engagement of social practices with new genetic powers. 

From the outset of this work I was keenly aware of a 

fundamental limitation. Although our top1c clearly has interdisciplinary 

dimensions, I am student of philosophy and hence my knowledge 

about genetics or as a social scientist was limited. However, the 

tremendous development in the field of human genetics raises some 

questions in every curious mind. I know that it is difficult if not 

impossible to find out the answer of these questions. Genetics is a 

science whereas ethics is not. Hence any definitive answer of all the 

questions that haunt our mind about these momentous changes cannot 

be expected. Still an ethical enquiry 1s relevant, as we shall see; no 

scientific progress can take place 1n an ethical vacuum. 

Actually what happened 1n this field of enqu1ry that even 

before many of the ef-t:l::te developments that we hear 1n genetics had 

emerged as a tangible actuality, the human mind, by virtue of its ability 
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to visualize and fantasize had toyed with the idea, fictionalized 1t and 

pamted a picture of the possible consequences which would occur if 

these became a reality. Therefore, for many of ours attitudes and 

positions were born out of our understanding derived from these 

sources, which invariably involved around a situation in which 

untethered and unmonitored application of this technology had been 

done. The importance of understanding the implications of such 

situation is very great because science fiction is the product of 

brainstorming, in which ideas come out free and spontaneous which 

may appear improbable at one point of time but may become distinct 

possibilities at some other. Taking cogn1zance of such dangers helps 

man to evolve a suitable framework and system of inbuilt safeguards 

within which the functioning of vanous endeavours should be 

contained. 

However, equally important is the fact that an obJective, 

dispassionate view which takes account of merits and usefulness 

should be taken. Many aspects of this scientific achievement contain 

potential for the welfare and well-be1ng of mankind. The application of 

genetic cloning, for example, for the understanding and control of 

disease, that is, therapeutic cloning, is one such aspect. Focusing on 

the possibility of achieving better understanding at molecular level and 

thus more effective treatment and control one find optimistic evidence 

in the area of genetic engineering 

While selecting the topic of my research I was drawn gently to 

the area of bioethics because it is during this time that clon1ng and 

other issues of genetic engineering such as reversal of the process of 

agemg and so on became a matter of discussion into intellectual 

circles. While I was taking a keen mterest in this field. it is the 

discussion with my supervisor that pulled me violently to choose for 
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such a topic. Thus the topic became obvious. During the entire time of 

my work, discussion with him was fruitful and enlightening. Without his 

constant inspiration it would not have been possible for me to complete 

this work. Hence I would like to convey him my heart-felt gratitude 

Other teachers of the department mainly Prof. Manjulika 

Ghosh, Prof. Raghunath Ghosh, Prof. Bhaswati B. Chakraborti, Dr. 

Kanti Lal Das, and Sri Kanaklal Basumatary, Principal of Janata 

College, Serfanguri, Kokrajhar helped me 1n various ways while I was 

engaged in the work. I am really indebted to them 

As writing Ph. D. thesis is a lengthy task, my father, mother, wife 

and son had to bear with my separation while I was at research center. 

In spite of this they always goaded me on and reminded me about my 

unfinished task. I do not know appropriate language to express my 

gratitude to them. 

Ajit Kumar Basak 
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INTRODUCTION 

In the early 1980s, little more than two decades ago, the term 

'genetic engineering' was hardly known outside research laboratories 

By now it has gained common currency and both those in favour of 

genetic engineering and those agamst it tell us that it has the potential 

to change our lives more than perhaps any other scientific or 

technological advance. 

In this work, we examine the maJor Implications of genet1c 

engmeenng We try to expla1n the underlymg science in a way that can 

be understood by the non-biologist, and we discuss the moral and 

ethical considerations that arise Our ma1n hope is to clanfy the 

biological and philosophical 1ssues mvolved Mostly we prefer to 

elucidate the implications of particular v1ews or courses of action to 

enable us to make up our own m1ncl 

In th1s section, we prov1de a brief mtroduction both to genetic 

engineering itself and to the role of moral and ethical considerations 

What is genetic engineering? 

Every organism carries 1ns1de 1tselt what are known as genes 

This is as true of bacteria and fung1 as 1t is of plants and an1mas. 

including ourselves These genes are codes or messages They carry 

information The information they carry 1s used to tell the organism 

what chemicals it needs to make 1n order to survive. grow and 

reproduce Genet1c engmeering typically :nvolves moving genes from 

one organ1sm to another For example rnovmg a gene frorr1 one type of 

plant to another type The result th1s procedure, 1f ali goes as 



Intended, is that the chem1cal normally made by the gene 1n the first 

type of plant is now made by the second type of plant Suppose that 

the gene concerned promotes frost tolerance, 1n other words, 1t 

reduces the susceptibility of a plant to damage by frost Then moving it 

into an important crop plant that 1s all too often damaged by frosts 

might have considerable benefits Vanous terms in addition to genetic 

engineering have been used to descnbe such activities These include 

'genetic manipulation', 'genetic modification'. 'genet1c technology" 

'recombinant DNA technology' and even 'modern biotechnology'. We 

have tended to stick with 'genetic engmeering' This is partly because it 

1s the mostly widely used term and also because, along w1th genetic 

modification, it seems to us to be the phrase most exactly to 1nclude 

the two central elements of the new technology, namely the creation 

(i e engineering) of organisms w1th novel genet1c const1tut1ons 

It is easy to see that the potential advantages of genetic 

engineering are very great 1ndeed However, the suddenness with 

which genetic engineenng has arnved makes it difficult to assess 1ts 

validity, and its dangers, as well as 1ts usefulness 

Genetic engineering and traditional biotechnology 

Biotechnology is the applicat1on of biology for human purposes. 

It involves using organisms to prov1de us with food, clothes, medicines 

and other products. The phrase 'traditional biotechnology' 1s used to 

1nclude all of biotechnology except for those procedures that have only 

become possible smce the min 1970s or so through advances in 

genetic engineenng and other novel diSCiplines, such as embryo 

transfer, molecular biology and tissue culture Traditional biotechnology 

is based on activities like the farming of an1mals and plants and the use 

of microorganisms in the manufacture of beer, wine, bread, yoghurt 



and cheese. 

Traditional biotechnology has a long h1story. The domestication of 

animals and plants seems to have happened independently about 

10000 to 8000 BCE in the Middle East. the Orient and the Americas 

In considering the significance of these and other more recent 

examples of traditional biotechnology. 1t helps to appreciate that the 

following four processes are involved 1n the farming of domesticated 

animals or plants: 

• Breeding of animals, or sowing of seeds 

• Caring for the animals or plants 

• Collecting produce (e.g harvest1ng. milkmg, slaughtenng) 

• Selecting and keepmg back some of the produce for the next 
generation 

For more than 10000 years. therefore, farmers have selected 

animals and plants Much of this selection will have been conscious, 

with farmers often choosing. for example. to breed from larger and 

healthier individuals. Indeed. genetics 1s probably a much older sc1ence 

that is generally realized 

However, much of the selection by farmers was unconscious, as 

farmers unwittingly chose. for example animals that were tractable or 

tolerant of overcrowding 

The fact that traditional biotechnology has such a long 

history might lead one to conclude that perhaps too much fuss is being 

made about genetic engineering After all, traditional biotechnology 

often involves the transfer of genes 1n a way that would not happen in 

nature That happens every t1me a farmer selects a bull ro mate w1th 



cows, and every time a plant breeder dusts the pollen from one plant 

onto the female sex organ of another plant. Indeed. such trad1tionai 

selective breeding has achieved dramatic results. 

Traditional biotechnology has changed certain plants very 

greatly too. The modem wheat used in bread making is so different 

from native wheat that scientists are still uncertain as to its precise 

ancestry. What is clear. though. is that it results from at least two 

interspecific crosses. In other words. on at least two separate 

occasions, thousands of years ago, people succeeded in breeding one 

species of wheat with another species The net result is that today's 

bread wheat contains approximately three times the number of genes 

as wild wheat found m the Middle East. 

However. although traditional biotechnology can result in maJor 

alterations 1n the genetic make-up of organisms. it differs from genetic 

eng1neenng m at least three 1mportant respects 

F 1rst althougr1 traditional b:otechnology sometimes Involves 

cross1ng one species w1th another these spec1es are always closely 

related To the non-expert the plant spec1es crossed to make modern 

bread wheat all iook much the same Indeed botanists classify them as 

be1ng very closely related Th1s is markedly different from genetic 

engmeenng where. already to give JUSt two examples. human genes 

have been put 1nto p1gs and genes from bactena into plants 

Secondly, the pace of change in traditional biotechnology 1s 

much slower than in genetic engineering. We are already at the point 

where a gene from one organism can permanently be inserted into the 

genetic matenal of another organism within a period of weeks 

Tradit1onal btotechnology by comparison. works on a time scale of 

years. 



Thirdly, genetic change as a result of traditional biotechnology 

happened to only a relatively small number of species, namely those 

that provide us with food and drink, such as crop plants, farm animals 

and yeasts. Genetic engineering is far more ambitious It seeks to 

change not only the species that provide us with food and drink but 

also those involved in sewage disposal, pollution control and drug 

production. It also seeks to create microorganisms, plants and animals 

that can make human products. such as insulin, and even. possibly, to 

change the genetic make-up of humans. 

Moral and ethical considerations 

Having outlined the nature of genetic engineermg and its 

relationship to traditional biotechnology, one further quest1on m th1s 

Introductory chapter needs to be tackled why is 1t necessary to 

1nvesttgate moral and ethtcal concerns about genetic engineering? 

Some people argue that the key questions and problems here are 

sc1ent1fic and commercial ones. best left to those with expertise 1r1 

suence and commerce Ethical debate may provide a st1mulatmg 

past1me for moral philosophers but does tt have any practical 

Importance m the real world/ 

Two responses can be made to such queries. First, no new 

sc1ent1f1c or technological development can claim immunity from eth1cal 

scrut1ny f t1e fact that new technologies exist does not mean that they 

necessanly ought to be employed The pursuit of new knowledge and 

techniques can never be given a total ethical carte blanche. as a 

hypothetical example can readily demonstrate: 'No matter how 

interested a researcher may be in investigating the effects of massive 

doses of bomb-grade plutonium on preschool children. 1t is hard to 

tmagine that anyone thinks he should be allowed to do so' 



This of course ratses difficult questions about restrictions on 

scientific research, which we will explore more deeply later At this 

point, however, we only need to note that science cannot be pursued in 

a moral and ethical vacuum in any society that claims to be healthy or 

civilised; the universal condemnation of so-called 'medical research' as 

pursued in various countries, including Nazi Germany, during times of 

war supports this view. 

Moreover, it is not the case that scientists, technologists and 

industrialists generally want to operate in such a vacuum As rational 

human beings, the great majority of such people appreciate the moral 

dimension to life as well as anyone else does. Moral and ethical 

questions then. cannot be by-passed or ignored 1n genetic 

eng1neering any more than they can elsewhere 

The second response to the query as to whether ethical debate 

has any pract1cal Importance in the real world is to acknowledge that 

moral and etnicai concerns are of considerable practical 1mportance 1n 

;ntorm1ng and 1nfluencmg public attitudes towards rnodern 

biotechnology Our attitudes are not of course, wholly determined by 

our moral v1ews alone. for other more pragmatic or self-interested 

factors will also play a part Nevertheless, our moral views about any 

subject will clearly exert a powerful effect upon our perceptions of that 

subject and upon our attitudes towards 1t, for our moral beliefs play an 

1ntegral part 1n how we see and Interpret the world wh1ch 1n turn helps 

to shape our cho1ces and behaviour 

However, there remains the question what is so special about 

genetic engineering? In other words, why we are so much bothered 

about the ethical concerns of th1s particular subject'? One poss1ble 

answer 1s to suggest that perhaps there 1s nothing that is spec1al about 



genetic engineering. Rather, every significant scientific advance throws 

up attendant problems and possibilities that need eth1cal reflection 

This is as true of genetic engineering as it is of nuclear power, in vitro 

fertilisation, the genetics of race, pollution, conservation and the many 

other subjects of public concern that science has brought into 

promtnence 

However. 1t can also be argued that perhaps there is somethmg 

distinctive about genetic engineering. For one thing, its scope seems 

near endless. We are promised that genetic engineenng will 

revolutionise agriculture, medicine, the food industry and much else 

besides For another, we are told by some that its potent1al for harm is 

1mmense Then there is the pace of change. progress in genet1c 

engineenng seems to be happening so fast that perhaps ethical 

reflection 1s needed now before it 1s too late. Indeed, some cla1m that 

our scientific understanding has already outstripped our powers of 

'nora! comprehension Fmally, many aspects of genetic engineenng 

stnke at the very heart of our l!ves Genetic engineenng raises 1ssues 

about the nature of l1fe 1tself about what 1t 1s to be human about the 

future of the human race and about our rights to knowledge and 

pnvacy 

If moral concerns are so mfluential in this area, there must be a 

strong practical argument 1n favour not of trying paternalistically to 

persuade the public that genetic engineering is really a good th1ng but 

of encouraging moral judgments about it to be made on a rational and 

considered basis 

Usually books on ethical issues on genetic engineering use the 

terms 'moral' and ethical· Interchangeably and w1thoul expl<:mat1orJ or 

deftnition, 1mplying perhaps that the1r meantngs are self-ev1dent and 



synonymous This is certainly a common assumption, but such 

assumptions do not always lead to clear thinking and rat1onai 

argument. If genetic engineering is indeed a source of moral and 

ethical concern, as is frequently claimed, then we need to clarify what 

exactly constitutes 'moral and ethical concern' before the debate can 

proceed any further. 

The terms 'moral' and 'ethical' are often used interchangeably in 

everyday language and, indeed, by some philosophers Nevertheless. 

distinctions can be drawn between them, and one of these will help in 

provtding a structure for this investigation. There ts certainly no 

consensus that 'moral' and 'ethical' should be used m the follow1ng 

way. and what matters 1n lingutstic questions of this kind is not the 

particular labels themselves but the realisation that two different things 

w1th d1stmcttve features can be distinguished and that greater clanty 

wtll be ach1eved 1f they are not confused. Given these provisoes a 

possible distmction between 'moral' and 'ethical' will now be outlined 

MoraL Everybody can be said to have moral vtews. beliefs and 

concerns. to tr1e effect that certain thmgs are nght or wrong and that 

certaltl acttons ought or ought not to be performed These v1ews may 

refer to Virtually any subject. Such 'moral concerns' may result from a 

lot of deliberation and reflectton, or from very little: they may be firmly 

~}rounded 1n a consistent set of carefully considered rational principles, 

or they may not; thetr justification may have been consc1ously 

analysed, or 1t may not. Many of our moral views are probably held 

almost unthinkingly, perhaps as a result of our upbringing. We may JUSt 

'feel' that certain things are right or wrong; we have a 'gut reaction' 

about them, and that may be the sum total of some people's 'morality' 

Ethical: Eth1cs is normally thought of as a narrower concept 



than morality It can be used in several different, though related, 

senses The most general of these suggests a set of standards by 

which a particular group or community decides to regulate its behaviour 

to distinguish what is legitimate or acceptable in pursuit of the1r a1ms 

from what is not. Hence we talk of "business ethics" or "medical 

ethics ... 

More technically, ethics can also refer to a particular branch of 

philosophy ~~~ 'moral philosophy'. There is disagreement among 

philosophers about the precise scope, function and methodology of 

ethics. For our present purposes, we should note that one central task 

of ethics is usually taken to be a critical investigation of the 

fundamental pnnctples and concepts that are used in moral debate 

Ethics tnes to analyse and clarify the arguments that are used when 

moral questions are dtscussed and to probe the JUStifications that are 

offered for moral clatms So eth1cs m th1s sense is a cnttcal 'second~ 

,Jrder' acttvtty which puts our 'first~order' moral beliefs under the 

spotlight for scruttny. but th1s IS not an activity reserved solely for 

professional philosophers. 'In so far as the man 1n the street thmks 

cntically about h1s own moral v1ews or those of others. or ponders on 

the1r JUStification, or compares them with nval attitudes, to that extent 

he 1s a moral philosopher' 

This way of d1stmgutsh1ng between 'moral' and 'eth1ca!', 

therefore, shows how essential it is to 'unpack' the apparently straight

forward statement that genetic engineering is a source of moral and 

ethical concern; for to call something a moral concern does not 

necessarily mean that it is of much ethical significance. Genetic 

engtneering may be a source of moral concern to some people today. 

However, people who express general moral concern and unease 

about genetic engineering, does not necessarily 1mply that they have 
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done any ethical thinking about the issues. 

Our intention in the present venture is to identify those issues of 

most ethical significance and to distinguish them from those of less 

substance. This analysis may also help to defuse some of the 

controversy surrounding genetic engineering, which often generates 

more heat than light. As one writer puts it: 'A significant part of the 

current debate can be traced to differences over moral principles Also, 

unfortunately, there has been much unnecessary debate generated by 

careless moral reasoning and a failure to attend to the logical structure 

of some of the moral arguments that have been advanced.' 

Differences over moral principles, however, cannot be resolved 

by a s1mple appeal to 'the facts', for sets of facts whether about genetic 

eng1neenng or anything else can never prove something to be morally 

nght or wrong Yet th1s does not mean that facts are unimportant or 

1rrelevant when considenng ethical questions: one cannot make 

;nforrYled eth1cal JUdgments about x without knowmg the relevant facts 

about x I hat IS why we need to know some facts also about genetic 

engmeenng. 

Eth1cs cannot, then, offer conclusive answers about the nghtness or 

wrongness of genetic engineering for ethics cannot provide final 'proof of th1s 

k1nd One cannot prove that the hungry ought to be fed in the same way that 

one can prove that lack of food causes death Moral judgments may be 

argued for or against, criticised or defended, and shown to be more or less 

rational and Informed, but their rightness or wrongness can never be 

comprehensively established. 

What ethical methods can be used to evaluate moral concerns? 

We know in princ1ple how to set about evaluating a sc1entif1c claim that 

a particular genetic combination produces particular attnbutes m p1gs. 
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but how do we evaluate moral claims that it is wrong to apply genetic 

engineering to pigs? This raises vast and complex questions about the 

nature of ethics and the logic of moral judgments, and, as mentioned 

above, this has long been an arena for philosophical disagreement and 

competing theories. All that can usefully be said in general terms about 

the ethical methods that will be used is that they will emphasize two 

objectives: 

• The analysis and clarification of the key concepts that tend to be 

used when these concerns are expressed (e.g. that genet1c 

engineering is 'unnatural') 

• The uncovering and probing of the underlying pnnciples upon 

which the concerns appear to be based (e.g that 1t 1s wrong for 

sc1entific research to take risks) 

Extrinsic and intrinsic concerns 

The rnoral concerns expressed about genet1c eng1neenng may 

for convenience, be d1v1ded 1nto two bas1c categones to be iabelled 

extnns1c' and 'mtnns1c' Genetic engineering may for a variety of 

reasons be thought to be e1ther mtnnsically wrong m itself or 

extnnsically wrong because of its consequences. This important dls

tmction can be applied to a large number of moral issues and can often 

help m 1dentify1ng the prec1se grounds of any moral concern Confus1on 

can quickly arise if the distinction is not drawn A debate about the 

justifiability of abortion, for example, will not get very far if the 

participants fail to realise that one (intrinsic) set of arguments- that 

abortion is murder and, therefore, always wrong in itself - is of a 

different log1cal form from and so cannot be countered by another 

(extrinsic) set of arguments -- that the consequences of allowing 
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certain pregnancies to continue are sometimes morally unjustifiable 

Intrinsic arguments cut deeper than extrinsic ones. If abortion, 

genetic engineering or anything else is thought to be intrinsically 

wrong, no further considerations are morally relevant, for nothing can 

reverse that intrinsic wrongness: consequences do not have to be 

taken 1nto account Intrinsic arguments about the wrongness of 

something also focus attention upon its precise nature and its 

distinguishing characteristics. What distinguishes abortion from other 

medical procedures that may result in death? What distinguishes 

genetic engmeenng from traditional selective breeding? Wherein 

exactly does the alleged mtnns1c wrongness lie? 

Intrinsic arguments also have a more specific, clear-cut target 

than extrinsic ones If I feel that abort1on 1s intrinsically wrong, then 1t IS 

clearly the act of abortion per se that I see as a moral concern: but 1f I 

fee! moral concern about driving fast cars. it is not normally that act1v1ty 

.n 1tself that i am objectmg to but their possible extrinsic effects and 

consequences which could also result from all sorts of other activities 

fh1s feature of extnns1c concerns ra1ses a maJor problem To 

cla1m that any activity or process will have undesirable consequences 

1S to make predictions about future events But predictions may be 

accurate or Inaccurate. and no conclusive proof can ever be provided 

that a particular set of events will inevitably occur m the future Extnns1c 

concerns must, therefore, always be in this sense provisional they 

carry weight only in proportion to the likelihood of the predicted 

consequences actually occurring. So to appraise the validity of these 

concerns becomes in part a technical matter of trying to establish what 

really is most likely to happen. requ1ring in this case the specialist 



expertise and judgment of the biologist. 

However, it is not essential to be a professional biologist in order 

to reach a reasonably informed ethical judgment about the 

consequences of genetic engineering. Professional scientists are not 

the only people capable of assessing the moral implications of scientific 

developments We do not need to be highly qualified nuclear physicists 

1n order to form considered ethical judgments about the standards of 

care and responsibility required in the handling of nuclear materials: 

the common-sense understanding of the intelligent layperson is quite 

adequate to appreciate the moral irresponsibility of running avoidable 

risks with dangerous products and processes. 

Eth1cal quest1ons. then, can still be directed at these extrinsic 

concerns despite their technical nature Indeed it is essential that they 

should for the following reasons. 

• Even if agreement 1s reached about likely consequences (which. 

as we shall see. 1s rare) this does not automatically answer the 

moral and eth1cai quest1ons We still have to ask what 1s good or 

bad. nght or wrong. about those consequences and exam1ne the 

moral cla1ms and assumptions surrounding them. 

• There 1s never just one consequence to any activity but a whole 

set of consequences, often occurring at different times Building 

a new motorway. for example, could produce an Infinite number 

of consequences. wh1ch might include improving the traffic flow 

from point A to point B, Increasing air pollution at point C and 

reducing it at po1nt D, destroying the habitat of species E and 

providing a new one for species F The consequences of any 

activity. therefore, cannot simply be morally approved or 

condemned en bloc, for they will often produce conflicting 
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advantages and disadvantages 

• Consequences, then, have to be weighed and compared against 

each other, and this cannot be a matter of purely factual 

assessment Attempts to estimate the likely costs and benefits 

of an activity can, of course, be made on a straightforward 

financial basis, but th1s does nothing to address the moral 

issues. (A financial assessment of this k1nd could have been 

made 1n deciding the method of extinction to be used in Naz1 

concentration camps.) Ethical judgments have still to be made 

about the value or priority to be placed upon different possible 

costs and benefits produced by different possible 

consequences This can be a highly complex matter; how, 1n the 

above example. are the various costs and benefits of building a 

rnotor.vay to be valued and prioritised? 

Havtng d1stingu1shed between extrinsic and intrinsic concerns 

:wei qoted some general problems 1nvolved in evaluating the former 

Ne can now proceed to exam1ne the most obvious example of an 

extnns1c concern - that genettc eng1neenng 1s nsky 

Extrinsic concerns about risk and safety 

The most commonly expressed general concern about the 

poss1ble consequences of genetic engineering is that these might be 

risky or even catastrophic. Eloquent critics of genetic engineenng. such 

as Jeremy Rifkin in the USA, have concentrated much of their fire upon 

this concern, as the following two extracts from Rifkin's work illustrate 

Now please JUSt imagine Introducing thousands of genetically 

eng1neered organisms bacteria. v1ruses, plant strains and 

an1mal breeds 1n mass1ve volumes for commercial purposes 



Sheer statistical probability, my fnends, suggests that they are 

not all going to be safe 11 

Whenever a genetically engineered organism is released there 

is always a small chance that it too will run amok because, like 

exotic organisms, it is not a naturally occurring life form. It has 

been artificially introduced into a complex environment that 

has developed a web of highly synchronised relationships over 

millions of years. Each new synthetic introduction 1s 

tantamount to playing ecological roulette. That is, while there is 

only a small chance of it triggering an environmental explosion, 

if it does, the consequences can be thunderous and 

Irreversible .111 

15 

Concern about particular types of risk will clearly vary depending 

upon the particular application of genet1c engineering that IS under 

discussion and Rifkin !S here referring mainly to agncultural 

appl1cat1ons 'nvolv,ng plants anci animals We shall cons1der the 

ooss1bility of spec1f1c nsks m more detail in later chapters but some 

more general points about risk and safety and their ethical significance 

need to be made at th1s pornt 

One possible maneuver IS to by-pass the issue completely by 

argurng that nsk and safety are not 1n themselves moral or ethical 

matters There 1s indeed someth1ng to be said for th1s v1ewpornt wh1ch 

challenges the widely held (and often unexamined) assumption that 

any discussion of the morality and ethics of genetic engineenng must 

immediately focus upon questions of risk and safety. A little reflection, 

however, shows that the connection is less obvious. The safety of a 

product, process or activity IS, at least on the face of it, an empirical 

matter to be determined by expenment and experience Whether or not 
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a toadstool is safe to eat is not an ethical question !t is more risky to 

drive on motorways on wet road, but this is a statistical fact rather than 

a moral issue. Some activities are inevitably more risky than others, 

though none can be totally risk-free, and it does not follow that low-risk 

activities are morally superior to high-risk ones. 

It would. however, be difficult and somewhat short-s1ghted to 

maintam that questions about nsk and safety can have no moral 

dimension. Risk and safety become matters of moral concern when 

they raise further questions about responsibility, accountability and 

justifiability Moral concern is appropriate when irresponsible and 

unjustifiable risks are thought to be taken, which may result in harm to 

mnocent part1es: joyriding at high speed 1n a stolen car arouses moral 

concern to a far greater extent than driving a racing car 1n a Grand Pnx 

F urthennore the assessment of risks may also be shown to have an 

eth1cal component, a pomt emphasised in a report on genetic 

eng1neenng by a Swedish Government Committee. which 1s one of the 

few such documents to d1scuss expl1c1tly the relationship between r1sk 

and eth1cs 

The Committee takes the v1ew that the assessment of nsks 

should be part of the ethical analysis, since it is ethically false 

to base a decision on poor foundations if the decision can be 

postponed until the foundations have improved It 1s also 

ethically unacceptable to assert that the foundations for a 

decision are better than they are Thus the open presentation 

of facts and v1ewpoints 1s important 'v 

The question of risk cannot. therefore. be ignored 1n any eth1cal 

Investigation of genetic engineering, and we need to look a little more 
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closely now at some of the general concerns about risk that have been 

generated by the development of this technology 

The early history of the development of genetic engineenng 

techniques was dominated by disputes about safety Basically the fear 

in the 1970s was, and to some extent still is, that genetically 

engineered organisms could escape or be deliberately released from 

the laboratory into the environment with unpredictable and possibly 

catastrophic consequences A particular concern was that the 

bacterium Escherichia coli was being used in experimental work and 

that as this bacterium resides naturally in the human gut genetically 

engineered variants of it might cause an uncontrollable spread of 

disease outside the laboratory Other ecological disasters were 

hypothesised in the event of modified microbes escaping and 'upsetting 

the balance of nature' 

Dunng the 1970s increasingly stringent regulations were mtro

duced and 1n .Japan and Holland genetic man1pulat1on research was 

rotally t)anned Dur~ng the 1980s however these regulations were 

gradually relaxed as confidence 1ncreased 1n the v1ew that mod1f1ed 

m1crobes are unlikely to pose s1gn1ficant ecolog1cal threats 

The complex 1ssue of regulation can be considered 1n 

more detail, as it is clearly of central importance in trying to determme 

whether irresponsible and unjustifiable risks are being taken in genetic 

engineering But if the possibility of catastrophic consequences may 

exist, as env1saged by Rifkin and others, is it perhaps irresponsible and 

unjustifiable to proceed with this technology at ali? 

It has been suggested that these consequences might 

1nclude uncontrollable diseases, as already mentioned, global drought 

or the spread of indestructible weeds made resistant to pests and 
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herbicides. Further fears have been voiced that a loss 1n genetic 

d1vers1ty among plants and animals could result, making them less 

resilient and so more vulnerable to various forms of attack in the future 

More generally, some have claimed that genetic engineering could 

represent the first step on a slippery slope that will lead inexorably to a 

nightmare programme of 'universal eugenics: 'By continuing along this 

road, we could end up reducing the human species to a technologically 

designed product' 

The nsks env1saged here are clearly of such a catastrophic 

nature that no one would feel JUstified in turning a blind eye to them. So 

can we cut short our ethical investigation at this point by accepting that 

such nsk-tak1ng is irresponsible and unjustifiable on the basis of a 

pnnc1ple to the effect that any activity, which could lead to catastrophic 

consequences. ought not to be undertaken? Unfortunately, this simple 

and apparently responsible conclusion becomes less conv1ncing when 

we look more closely at the principle on which it depends The simple 

log1cal truth. wh1ch 1s of some ethical relevance here, is that it is 

1mposs1ble to prove that a particular event will or will not happen 1n the 

tuture No act1v1ty or process can ever be guaranteed to present no nsk 

whatever and to be 100% 'safe' genetic engineenng 1s no except1on to 

th1s log1cal rule, as Godown emphasizes 1n a paper on the sc1ence ot 

biotechnology 

Can sc1ence tell us tor 1nstance what will be the 

result of creating and releasing a novel organ1sm from wh1ch a 

single gene has been deleted? Could it ever be flatly stated on 

the bas1s of scientifically established facts that there 1s no 

possibility of anything going wrong when a genetically 

eng1neered organ1sm 1s deliberately released? The answer is 

obv1ously no . One cannot prove a universal negative and 1t 



is silly to try.v 

The claim that genetic engineenng is potentially hazardous, 

therefore, carries less weight than it at first appears to do, once it is 

realised that everything is potentially hazardous. Further confusion can 

be caused by the fact that the term itself, 'potentially hazardous', is 

highly ambiguous, as Krimsky's analysis shows. 'X is potentially 

hazardous to P' may be interpreted as 

1 X can harm P under conditions C 1 Cn 

2 It is not known that X cannot harm P under some set of 

conditions or another 

3 lhere iS some ev1dence that X may be harmful to P There 1s a 

f1n1te probability that X can harm P 

4 There 1s a pos1ted scenano of events such that X harms P 

where the scenano has ne1ther been confirmed nor d1sprovecJ 

But 1s 1t perhaps mere sophistry to place too much we1ght 

on such 1og1cal and linguistic pomts? Cnt1cs like Rifkin argue that the 

r1sks Involved here are of such a level as to make the further 

development and appl1cat1on of genet1c eng1neenng 1rrespons1ble. it 1s 

the particular and peculiar nsks associated w1th these techniques that 

make them morally unjustifiable 

More general and fundamental questions. however, can be 

ra1sed at th1s point about the responsibilities and obligations of 

scientists, and the relative value to be placed on sc1entif1c progress and 

the pursuit of new knowledge. For example, it can be argued on the 



one hand that 'the fundamental ethical posture of science should be to 

do no harm, which implies reducing the risks to a negligible factor 

regardless of the anticipated benefits': and, on the other hand, that 'it is 

morally wrong as well as politically dangerous to place restrictions on 

Intellectual activities'. 

The main problem here is that it is difficult if not impossible 

to determine what the 'safe' option really is. What constitutes 'risk

avoidance' in this case? Excessive caution does not necessarily 

remove the risk of future catastrophes. By banning research and 

development in any new technology that is thought to involve risks, we 

may run the risk of failing to produce an innovation that will be 

desperately needed in some future, unforeseen crisis The history of 

sc1ence has proved to be highly unpredictable, and there can be no 

guarantee that 'playing safe' by abandon1ng research and development 

1n genet1c engmeenng will not deny us a technique or product that may 

prevent an environmental disaster in 50 years time. 

in dec1dmg whether LlnJUStlflable risks are bemg taken 1n 

qenet1c engmeenng therefore a balance has to be struck between the 

paralys1s of extreme caut1on and the Irresponsibility of uncontrolled 

expenmentation S1nce safety can never be totally 'proved' JUdgments 

have to be made about the likelihood of possible consequences and 

the relative value. desirability and priority to be assigned to these. This 

1s an area where 1t IS essent1al that science and ethics proceed hand 1n 

hand 

But how exactly can ethical judgments be made about 

such issues as risk and safety? Dangerous outcomes are but one of 

the possible consequences of genetic engineering, others ll"llght tn

clude the alleviation of world hunger or the exploitation of economically 
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vulnerable individuals and r.ountries Any ethical assessment of the 

technology in terms of its possible consequences, then, will have to 

attempt to weigh the potential costs and benefits in some way. These 

costs and benefits cannot, however, be purely or even predominantly 

economic or financial, for ethics cannot be equated with accountancy. 

The costs and benefits must relate to a wider range of considerations. 

and while there is no philosophical consensus over the precise nature 

and extent of these, they are usually thought to include such things as 

the welfare, interests, nghts and needs of human bemgs (and perhaps 

also of other animals) 

Ethical theories that focus upon consequences 1n this way 

are usually labeled 'consequentialist'. and the best known of these IS 

utilitananism, which in its original and simplest form maintained that 

actions are right or wrong in proportion to the total amount of pleasure 

or pain that they produce, thus making the greatest happiness of the 

greatest number the ultimate eth1cal criterion There are. however. 

some obv1ous ObJections to th1s approach mcludmg 

• How 1n practice 1s th1s eth1cal arithmetic to be earned out? 

• How is unfair treatment of innocent 1nd1viduals to be 

avo1ded? 

These problems are well illustrated in the case of genetic 

engineering In the first place, even if the likely consequences can be 

accurately predicted, how exactly are the predicted costs and benefits 

to be weighed 1n terms of overall welfare and happiness? How, for 

example, 1s the possibility of increased food supplies to be we1ghed 

aga1nst the possibility of an mvas1on by indestructible weeds? A further 



ethical principle seems to be needed to resolve such issues and how is 

that in turn to be justified? And in the second place, how are the 

interests of particular individuals (e.g. small farmers) or perhaps of 

animals to be protected if the ethical arithmetic indicates a course of 

action that is likely to benefit the maJority but cause serious harm to 

members of such minority groups? 

Clearly there are no easy answers to such questions. Most 

philosophers would now agree that the original formulation of 

utilitarianism is too crude to cope with the complexity of moral 

concerns, and a number of attempts have been made to produce more 

refined versions of the theory. 

But for some people the poss1ble consequences of genetic 

eng1neenng will be seen as Irrelevant. The technology 1tself can be 

thought to be mtrinsJcally wrong. regardless of its results Having 

reviewed some of the 1ssues raised by a common extrinsic concern 

about nsk and safety. we can now turn to the more sweeping cla1m that 

genet1c engmeenng 1s wrong in 1tself Two examples of this claim will 

be t=:xammed namely that genet1c engineenng IS unnatural and that it 

shows a lack of respect for nature 

Intrinsic concerns about unnaturalness 

Many people feel that genetic eng1neenng is 1n some way 

unnatural For some th1s may not be an mtnns1c concern but rather 

another way of expressing fears about possibly risky consequences 

The argument here would be that 'Nature knows best' and that the 

natural world as we know it 1s the result of a long evolutionary process 

with a well established track record, whereas genetic engineers are 

gambling with their unproven introductions The general issue of nsk 

and safety has already been considered. The more dist1nct1ve and 



fundamental concerns about the unnaturalness of genetic engineering 

are, however. of an intrinsic kind. 

In many cases, there may well be a religious foundation for 

such feelings. Nature, representing the perfect work and will of God. 1s 

being interfered with by this new technology. Religious views about 

genetic engineering, however, can cover a very wide spectrum, and the 

complexity of the issues ra1sed deserves separate treatment The 

following chapter will accordingly be devoted to specifically religious 

and theological questions, including those concerned with the issue of 

'natural law'. 

So what is the basis of this concern and what ethical 

principles do it implies? Reduced to its Simplest form, the argument 

seems to be as follows 'Nature and all that 1s natural is valuable and 

good 1n 1tself ali forms of genetic engmeering are unnatural 1n that they 

go aga1nst and interfere with Nature. particularly in the crossing of 

natural speCies boundaries all forms of genetic eng1neenng are 

therefore intnns1cally wrong 

The vanous elements 1n this argument need to be 

separated and examined in the light of two basic questions what 1s 

meant by 'natural' and 'unnatural', and what IS good about be1ng 

'natural' and bad about being 'unnatural'? 

What is meant by ·natural· and ·unnatural·? 

Before the above argument can even get off the ground. 

we have to be able to identify and agree about what 1s to count as 

'natural' and 'unnatural'. Depending on the context in which it 1s used. 

the word 'natural' may mean 'usual', 'normal', 'right'. 'fitting'. 

'appropnate' 'uncultivated', 'mnate', 'spontaneous', and no doubt many 



other things as well. Perhaps most commonly, 'natura!' is contrasted 

with 'artificial' or 'man-made' But if we accept the above distinction 

practically every element of our modern life-style is 'unnatural'. Nor can 

more traditional products and processes avoid such a charge of 

'unnaturalness', for the progress of civilisation has been largely 

dependent upon our 'interference with Nature'. Yet if every domestic or 

farm animal, every garden plant or agricultural crop, every item of food 

or clothing ts thought of as unnatural because it interferes with Nature. 

as logically it must, then the concept of 'unnaturalness' surely becomes 

so broad as to be meaningless. 

The more specific and serious charge of 'unnaturalness' 

that has been leveled against genetic engineering, however, is that 1t 

'breaches natural species boundaries and violates the natural integrity 

of species. 

Genet1c engmeering makes 1t possible to breach the genetic 

rJou11danes that normally separate the genetic matenal of 

totally ,Jnrelated spec1es Th1s means that the telos. or 

1nherent nature of animals can be so drastically modtfied (for 

example by inserting elephant growth hormone genes mto 

cattle) as to radically change the entire direction of evolution, 

and primarily towards human ends at that Is that aspect of 

the antmal's telos we refer to as the genome and the gene 

pool of each species not to be respected and not worthy of 

moral consideration? v• 

A biologist might try to refute the argument that it is unnatural to 

breach the genetic boundanes between species on a number of 

grounds For a start, such a v1ew fails to realise that the theory of 

evolution. on wh1ch all our understanding of the nature of species IS 



based, requires that spec1es change over time. Every species alive 

today is believed to be the direct descendant of the early single-celled 

species that existed over three billion years ago. Species that currently 

exist have passed through many, possibly hundreds, of separate 

speciation (formation of a new biological species) events. In other 

words, species are not static; their genetic composition naturally 

changes over time. 

Further, a view of evolution that assumes that species 

rema1n genetically isolated from one another is out of date We now 

realise that a number of distinct processes allow the movement of 

genetic material from one species to another. Certain viruses. for 

example carry genetic material between species Equally, many 

bacteria have mechanisms that allow them to take up genetic material 

from other species and then integrate it into their own In other words. 

tor many spec1es their tefos includes the ability to cross spec1es 

barners 

F 1nally a biologist m1ght po1nt out that no smgle universally 

accepted critenon of the term 'species' ex1sts Different biologists use 

the word 1n a number of distinct ways At one extreme the term is 

employed to refer to a group of Individuals that are able to breed only 

amongst themselves and not w1th members of other 'species' G1ven 

th1s definition. 1t is simply tautologous to assert that it is unnatural to 

cross spec1es barners At the other extreme. and this 1s the way 1n 

wh1ch, in practice, most biologists use 1t the term spec1es refers to a 

group of individuals that look very similar to one another or, to be more 

formal, that share certain morphological criteria that render them 

distinct from other 'species' 

These arguments serve to caution us against accepting unques-



tioningly the objection that genetic engmeering is unnatural because it 

1nvolves the crossing of species boundaries. Nevertheless, such 

reasoning can appear more convincing than it really is. For a start, the 

argument that species are not naturally static with respect to their 

genetic composition fails to acknowledge the remarkable slowness with 

which evolution normally acts It usually takes more than a million 

years for one species to evolve 1nto another; only a handful of 

examples are known in which animal species have evolved 1nto new 

ones within less than 5000 years Genetic engineering operates on a 

timescale of months or a few years, not millennia. 

Further. it is important not to exaggerate the incidence in nature 

of the exchange of genetic materia! between species. True. such 

exchange IS 1mportant in so1l bacteria and can be mediated. in some 

other organ1sms. by certa1n v1ruses Nevertheless. the movement of 

genet1c 'Tlater~al between spec1es is for most spec1es. almost certamly 

both rare and of l1mited s1gn1ficance This is. of course. not the case 

w1th genet1c engmeenng The genetic engmeer IS able to man1pulate 

conditions so that these transgressions of species boundanes are both 

frequent and of maJor Importance 

Finally the fact that a genuine academic debate exists as to the 

precise meaning of the term 'species'. though worth noting, is of little 

Significance 1n the context of a debate about the naturalness or 

otherwise of the movement of genetic material between spec1es 

Whatever biological definition of a species is accepted, most genetic 

engineering 1nvolves the movement of genetic material, between 

species. It is fair to conclude that in the above respects most genet1c 

engllleenng 1s 'unnatural' However, the argument about 

'unnaturalness' faces other philosophical obJections 



What is good about being 'natural'? 

The argument under consideration assumes that whatever is 

'natural' is good and whatever is 'unnatural' is bad, but is this 

assumption warranted? A 'natural' event, product, process or tendency 

(however defined) is not automatically good or desirable. Many 'natural' 

substances are harmful; many of our 'natural' tendencies and 

reactions, such as jealousy and aggression, are not normally thought 

morally praiseworthy; many 'natural' events, such as earthquakes and 

hurricanes, create destruction and suffering and are, indeed, usually 

labelled 'natural' disasters; many 'natural' organ1sms cause pa1n. 

disease and death. As the theologian Don Cupitt points out, Nature can 

be seen as a 'kindly mother. lovely in every aspect' but also as 'wild, 

chaotic and pitiless'v'' Darwin, the founder of modern evolutionary 

theory shared the latter view. lamenting the 'clumsy. wasteful 

blundenng low and horribly cruel works of nature' 

To assume that we can s1mply deduce what 1s morally nght and 

vvrong from certam facts about the world and about Nature is to comm1t 

what philosophers have called the 'naturalistic fallacy,' often translated 

as 'You can't get an ought from an 1sl' The logical point at 1ssue here is 

really a very s1mple one. s1mply because something happens in nature 

does not mean that 1t 1s right or good, that it should be preserved or 

protected A specific example of the naturaiJstJc fallacy can be found 1n 

the argument about breachmg natural species barners. Even 1f these 

barners unequivocally can be identified (which appears unlikely), the1r 

mere existence provides no clear eth1cal directives about what ought to 

be done about them 

Claims about the 'unnaturalness' of genet1c engmeermg. there

fore. do not appear to have much eth1cal significance, resting as they 



do upon unclear language and unsound reasoning. An argument to the 

effect that genetically engineering a drought-resistant strain of plant, for 

example, is 'unnatural' and, therefore, wrong would hardly stand up to 

much critical scrutiny. There are, however, more sophisticated versions 

of the 'unnatural' argument that some believe to carry greater ethical 

weight. These can take several forms but all focus in some way upon a 

lack of respect, which modern biotechnology is thought to embody. 

Intrinsic concerns about disrespect 

What kind of disrespect might genetic engineering be accused 

of exh1b1ting, and towards what? There are two main arguments we 

shall examine here, each concerned with aspects of our relationship 

w1th the natural world. 

The reductionist argument 

,Jeremy Rifkin has eloquently propounded this view 

Already researchers 1n the field of molecular biology 

are argumg that there 1s noth1ng particularly sacred about 

the concept of a species. As they see it, the important unit 

of l1fe IS no longer the organ1sm, but rather the gene. They 

mcreas1ngly view life from the vantage point of the chemical 

composition at the genetic level From the reductionist 

perspective, life IS merely the aggregate representation of 

the chemicals that give rise to it and therefore they see no 

ethical problem whatsoever in transferring one, five or even 

a hundred genes from one species into the heredity 

blueprint of another species For they truly believe that they 

are only transferring chemicals coded m the genes and not 

anything unique to a specific an1mal By th1s kmd of 



reasoning, all of life becomes desacralized. All of life 

becomes reduced to a chem1cal level and becomes 

available for manipulation. 

This kind of claim still depends heavily upon assumptions about 

spec1es boundanes that have already been shown to be highly, 

debatable When those assumptions are challenged, the reduct1on1st 

argument as such loses much of its force. Of course, it is possible 

for any researcher to come to adopt a reductionist view of life as a 

result of his or her professional work, but that danger is just as great for 

the economist or social scientist (in terms of viewing human beings as 

mere stat1stics) as for the molecular biologist In any case, the possible 

psychological effects of pursuing a particular subject cannot constitute 

a senous objection aga1nst the subject itself Should histoncal 

research for example. be banned on moral grounds because a few 

historians may become obsessed by the macabre details of public 

:?xecut1ons? !f a genetic engineer finds that he IS starting to see h1s 

w1fe h1s children, h1s dog and h1s flower bed 'reduced to a chemical 

level' the answer is surely not to condemn or outlaw genetic 

engmeenng but for that unfortunate Individual to seek psychiatnc help. 

There is. however a broader dimension to the reduction1st 

:1rgument that deserves to be taken more seriously. namely a concern 

that genetic engineering shows a certain lack of respect for the 

environment This leads us to the second argument to be exam1ned. 

The holistic argument 

This set of views applies to a far wider range of issues than 

those raised by genetic engineering and embraces many 1deas that are 

often loosely labelled 'holistic', 'ecolog1cal' or 'environmental' Here is 

not the place to analyse these ideas in great depth, other than to note 
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that they include claims and theories about the interdependence of all 

life-forms in a complex, self-regulating 'biotic community', and the 

consequent extension of moral rights and moral value to the non

human world. A new 'environmental ethic' is thus implied: 'People who 

really value wilderness and natural systems will not think it morally 

permissible for the last people on earth (who know they are the last 

people) to set about destroying the plant and animal spectes of their 

world People with the new values will disapprove of certain ways 

of using natural systems and living creatures'. 

Would these 'ways of using natural systems' include genetic 

engtneering? Do these techniques in some way lack respect for the 

'btottc community'? The World Council of Churches' report Integrity of 

Creatton for example. asserts that they are not assoc1ated with, 'a 

world vtew that does not respect humanity's dependence on the earth 

as mother and as the source of life and nounshment' 

But what exactly IS 'respect' and how do we display a lack 

:Jt 1P r he :rnportance of respect as an ethtcal pnnc1ple was underltned 

by the Uerman philosopher Kant. who argued that respect requtred 

treating others as ends never only as means So to use another being 

mstrumentally, entirely for one's own purposes, without tak1ng any 

account of the other's interests, tnvolves a lack of respect and is 

morally wrong 

Can genetic engineering be accused of lacking this ktnd of 

respect? The following points need to be taken into constderation. 

First, Kant's account of respect makes it clear that we 

should never treat another being 'as means only'. In other words, as a 

modern philosopher has put it 'In Kant's vtew at least, treattng another 

life-form as an instrument 1s not mcompatible with showmg 1t respect 



There is a distinction between using another creature's ends as your 

own - which is acceptable - and disregarding that other creature's 

ends entirely - which is not' 

This point is perhaps best illustrated by examples of our 

possible relationships with other animals. Some forms of so-called 

factory farming appear to use animals purely as a means to increased 

food production, considering the animals' 'ends' only in so far as that 

will result in a better 'product' or higher 'productivtty' Less 1ntens1ve 

forms of farming, however, while still using animals for human ends. 

may also be able to show some respect for those animals' ends (i.e 

their 'natural' wants and tendenctes, and even perhaps their 

Individuality) This distinction ts also reflected in the recent trend 

towards 'welfare labelling' of animal food products. the rationale for 

whtch 1s that ustng an1mals for food need not be mcompatible w1th 

respecting 1mportant aspects of their welfare and life-style 

th1s v1ew :t seerns fJOSsible for the genet1c engmeer to avoid 

the cr1arge ot disrespect •f the rnatenal w1th whtch he or she IS work1ng 

1s not seen m a purely Instrumental light, but there are complex 

quest1ons to be tackled here about the 'ends of animals and plants 

Secondly' on a less abstract level why should it be assumed that 

any sc1enttst is likely to exhibit a lack of respect in the area of his or her 

part1cular expertise? Specialist knowledge and skills commonly lead to 

greater rather than Jess sensitivity, awareness and awe. Astronomers 

do not despise the heavens because they know a lot, about them nor 

do veterinary surgeons lose their respect for animals because they are 

skilled 1n treating them and operating upon them. So why should 

genetic engmeers be thought automatically to lack respect for the livmg 

matenal wh1ch they are workmg with? 



Thirdly, genetic engineering seems no more or less open to the 

charge of disrespect than traditional techniques. Selective breeding 

has always aimed at modifying life-forms for commercial ends and has, 

therefore, treated plants and animals partly at least as 'means 
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CHAPTER -I 

From Science Fiction to Ethical Predicament 

The Big Bang and the genetic code are probably the two 

scientific ideas that have most radically altered our view of world in the 

twentieth century. The Big Bang seeks to explain how the universe was 

created and how the pnmordial constituents came to be formed The 

genetic code lays down the pattern for the formation of living material 

and the transmission of inherited character. Interestingly enough, the 

same man formulated the first serious theories of both these key ideas: 

the physicist named George Gam ow 1 In 1953, Gam ow read the 

famous Watson and Cnck Nature Letter on the structure of DN.A and 

1mmediately Jumped to the conclusion that the DNA molecule could 

directly serve as a template for prote1n synthesis 

Almost a decade after Gamow's prediction the English 

.:;c1enttst Robert Hooke published a review of some observations he 

had made wh1le peenng down a microscope Describing the tmy 

spaces surrounded by walls that he saw in samples of cork, Hooke 

coined the word ·cell. Thus 1t was discovered that nature is the most 

expert packer Once it was realised that the molecular waltzes of life 

take place largely ms1de cells. it paved the way of new science, what is 

now popularly known as biotechnology Now any new development in 

sc1ence when applied to our society 1nev1tably bnngs some issues of 

ethical concern, biotechnology is not an exception 1n this regard. As 

biotechnology is a vast area, the ethical issues involved with th1s are 

not less vast Hence our effort will be to confine our discussion w1thin 

one aspect, namely Human Genome Projects and some of its 



consequences such as genetic screening, genetic counseling and 

genetic therapy. Although headlines in journals and newspapers often 

depict the Human Genome Project as a 1990s phenomenon, the 

project is actually a continuation of genetic research performed 

throughout the later half of 201
h century. 

About the Project 

Let us first see what sort of research will fall under the rubnc 

of the Human Genome Project (HGP) The Human Genome Project is 

an ambitious plan to map and sequence all 100,000 or so genes found 

in human DNA. It is a task that has occupied hundreds of scientists in 

labs around the world since 1986. Part of the motivation to sequence 

the entire genome (i.e., all the genes present in a complete set of 

chromosome) was the desire to learn more about the genetic roots of 

disease and to discover more genes that might be used 1n gene 

therapy The ab1l1ty to map genes was boosted by the development of 

recombinant DNA technologl in particular the use of restriction 

enzymes to cut DNA molecules into small fragments with known 

endpomts The restnction enzyme cutting sites act as easily identified 

markers that let sc1ent1sts compare different fragments for the presence 

or absence of particular genes. Bit by bit, they bu1ld up collections of 

fragments that overlap each other 1n known order until they have 

eventually spanned the entire length of chromosome. Adjacent 

fragments from ordered chromosome libraries that help researchers 

locate particular genes. Mapp1ng the location of genes on a 

chromosome is. however. only the first step The ultimate aim IS to 

know the sequence of bases in each gene. This is an even length1er 

task, since there are about three billion base pairs in a set of 23 human 

chromosomes 

' J)'\J \ lllllkculcc; that havL' been ac,c,cnlhlcd h\ 'Pilclni-' tu~ethn Ji·aginenl'. iw111 the \dille ell 
d liferent c;pec lee; \\ ith the uc,e of restriction en/;. lllec; 



Many scientists found the launch of this huge research 

program stimulating. Reviewing the genome project in 1989, James 

Trefil, professor of physics at George Mason University, wrote: "It 

presents nothing less than the ultimate scientific response to the 

Socratic dictum 'Know Thyself'. 3 Our scientists were less enthusiastic, 

seeing much of the exercise as a colossal waste of time, money and 

human resources. Critics say that for medical purpose, the simpler 

identification of genes responsible for disease is all that is needed. 

They say that most of the genome IS not, 1n fact, made up of genes that 

encode protein production, such as turning genes on and off, or helping 

cells duplicate genes during division. Other regions may simply be 

evolutionary baggage with not useful function, like the human 

appendix. 

Another concern shared by people at large, was that full 

knowledge of the human genome was a scary sort of power, evoking 

the story of Frankenstein. Putt1ng things in a different perspectives, 

Joseph C3all wrote in a issue of American Scientist in 1988: "(Genetic 

Maps) w1ll like having a whole history of the world written 1n a language 

you cant read What Gall was pomt1ng out that mapp1ng and even 

sequencmg genes 1s only a begmn1ng That knowledge alone wont tell 

us the genes' functions 

Because of the potential m1suse of HGP Information, almost 

1r1 every country certa1n percent of the proJects annual budget 1s 

earmarked to explore ethical, legal and social implications of the result 

Will people identified as the 'healthy ill' - those who harbour genes 

that are likely to one day make them sick- experience discrimination, 

will negative eugenics resurge? Concerns about stigmatisation 

following the revelation of one genotype have already fnghtened 



people away from taking certain genetic tests. 

Since the dawn of humanity, people have probably noted 

inherited traits among themselves. from height of the body and body 

build, to hair and eye colour, to special abilities, behavioural quirks, and 

illness. Genetics provides the variety that makes life interesting. Today, 

genetics is rapidly becoming a medical field in its own right, and in the 

future it wili affect our lives in various ways. The list of genetics 

applications is long and ever expanding. We should keep ourselves 

prepared to deal personally with the avalanche of genetic information 

that will arnve with the new century. 

Genetic Screening 

Genetic screening is a search for defective genes, identifies 

featuses children and adults whose genotypes may cause disease in 

themselves or 1n the1r descendents. Genetic screening, in some cases. 

may provide an early warning for the later appearance of a disease and 

allow t1me for life-style modifications. All techniques of genet1c 

screen1ng are attempts to gain information about the foetus Th1s IS 

done by viewing the foetus using X-radiation, ultrasonography. or 

fetoscopy Information gamed from prenatal tests and shared w1th 

prospective parents allows parents to decide on whether to abort or to 

continue the pregnancy. Before prenatal testing procedures were 

available famil1es at nsk for a genetic d1sorder were counselled only on 

statistical odds and, because of the fact may pregnant females opted 

for abortion of normal foetuses. Since the mid 1970s, through the use 

of ultrasound and prenatal testing procedures that allow for 

chromosome analysis and biochemical or metabolic screens of foetal 

cells and amniotic fluid, it 1s possible 1n some cases, to lower the 

overall calculated risk for particular birth defects or say with great 



certainty that a given birth defect will be present and discuss various 

implications of their situation with prospective parents. 

Prior to the development of the prenatal screening, genetic 

screening was performed primarily on the newborn. Newborn 

screening consisted mostly blood biochemistry. 

The field of genetic screening is moving so rapidly that, in the 

near future, scientists will be able to develop a screening test for 

almost any gene. Scientists believe that even now there are certain 

methods that can in advance predict the presence of certain genes that 

predispose them certain diseases like cancers, heart diseases, 

diabetes. etc. Having this knowledge in advance will be most useful 

because it appears that, for many multifactorial traits. a modification in 

lifestyle may either stop the expression of the disease or reduce 1ts 

seventy The problem wili no longer be one of being able to find a test 

for a given gene. but of protectmg the patient from potential emotional 

and economic d1stress 

Ethical Dilemmas 

In September of 1986. two young adults were genetically 

screened for the presence of the Huntington's disease 4 Both tested 

positive. They must now live with the grim certainty of developing this 

disease According to a report. about 25,000 individuals in USA alone 

have a family history of Huntington's disease (HD) About 6% of HD 

patients commit suic1de and about 28% attempted suicide at least 

once. 21% of at-risk persons said they might commit suicide if their 

predictive tests were positive. So the question arises what is going to 

I lluntJn~ton·s disease is ~~ ~enetie dominant disease that is ~cncrallv not manikstcd until 
<tiler age cthirtv. In this dise<;sc death is due to progres~ive llcgener<;tlOll or spccillc hr<lill 
t ISSUl'S. 



happen to those who rece1ve an early positive diagnosis? Vanous 

studies are underway to determine the psychological care those people 

will need. How will the knowledge that they will express HD, a death 

sentence, affect their behaviour over the rest of their lives? How will it 

affect their families, friends, employers, and insurance companies? In 

some cases it may not be possible to protect the individual's right to 

know or to refuse to know his or her diagnosis. For example. if a 

husband has a positive HD family history. his pregnant wife decides to 

test the foetus for the presence of HD gene, and foetus tests positive. 

the at-risk husband knows he is carrying a gene and will demonstrate 

the disease The conflict in human rights is obvious. The father has the 

right not to want to know, but one or both parents have the right to 

prenatal diagnosis How does the prospective mother morally abort or 

deliver the foetus without telling the husband of the risk or lack thereof? 

The issues presented in the case of screening for HD applies 

to most 1f not all. genetic disease. It is because of these issues that 

:·nany see genetic screening perched on the edge of a morass. about to 

make a headlong rush into a tangle of social. legal. and eth1cal 

problems that medicme and soc1ety are unprepared to handle 

The ability to screen for an increasing number of genet1c 

diseases like HD poses many unanswerable questions. Who should be 

screened? At what age they should be screened? Can confidentiality 

be guaranteed? How will an ominous diagnosis affect the psychology 

of the individual, the family, and friends? What are the employment and 

insurance options? Who will counsel patients given a grim prognosis? 

Should geneticists screen for diseases that have no treatment? What 

are the legal implications? Can one family member sue another for h1s 

or her failure to warn siblings about a senous reproductive risk? Will 

the ability and nght to know ultimately become the duty to know? Will 



individuals be able to protect their privacy and personal reproductive 

freedom in an era of almost unlimited genetic knowledge about 

themselves and their children? These questions far outweigh the 

answers, and it appears that those questions will grow exponentially as 

the new genetics opens greater areas of knowledge. 

Genetic Counselling 

Genetic screening programs must be coupled with genetic 

counselling that makes it clear to individuals that faulty genes are part 

and parcel of human biology; that individuals have no say in their 

Inheritance; that, in most cases, they cannot be certain as to which of 

their genes will enter their offspring or how these genes will perform in 

a new biological environment; and that, chance, an unguided, 

uncontrollable event, plays a large part in human reproduction 

For the majority of parents, knowledge of genetic diseases. 

the1r hentability. their risks. and recurrent risks is inadequate Parents 

need to know the physical manifestations of the disease how the 

d1sease 1s managed. the psychological 1mpact of the d1sease on the 

person and family. and the prognosis with respect to prenatal 

d1agnos1s these individuals need to know what will be done. how long 

the diagnosis w1ll take, where the diagnosis will be conducted. potential 

complications to the mother, length and type of disability, and potential 

harm to the foetus With respect to abortion. parents need to know 

what will be done. where it will be done, how long the procedure will 

take, potential complications, effect on future pregnancies, and stage of 

development of the foetus. Such information can be given by a genetic 

counsellor. The information may be presented to the counselees in one 

of the two approaches: nondirective counselling or directive 

counselling. The nondirective counsellor will present all the facts 1n an 



unb1ased manner, placing the responsibility of decision making with the 

counselee(s) The directive counsellor helps the counselee(s) to make 

their decision 

The reasons for seeking genetic counselling are at least as 

numerous as there are genetic defects Generally, people seek genetic 

counselling because they have a problem or because there is a 

medica! problem in their family for which a physician refers them for a 

genetic counselling. Regardless of reason, the counsellor will try to 

determine if the event is genetic, and what pattern of inheritance and 

risk is involved. 

Genetic screening programme will increase as we have seen, 

the need for associated counselling Here what is at tssue is control of 

:nformatton fhe 1ssue of control of mformation 1s related to both 

Informed consent and conf1dential1ty Informed consent ts particularly 

problemattc 1n genetic counselling When the problem associated with 

perceptiotls ·Jf nsk are taken into account To a couple be1ng 

,~ounseiled about a 1 m 4 chance of giving birth to a child suffenng from 

a recess1ve genet1c condition. the numencal probability may be less 

meaningful than the nature of the condition itself Further. individuals' 

of risk can be affected by the way in which information 1s presented. 

and by counselees' attitudes to risk generally; whether they are 'risk 

neutral' nsk averse· or ·risk-lovers The introduction of broad 

spectrum screening will magnify the complexity of the tssues when a 

number of diseases are at issue at the same time. 

There is also a question concerning the extent to which 

counselling can facilitate autonomous choice. It may be the case that 

the very existence of genetic screening and counselling encourages a 

culture which puts pressure on individuals to make particular 
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reproductive decisions. Counselling, in facilitating counselee decision

making, is thus distinguished from advice. Angus Clarke opines that 

the very structure of the counselling interview militates against the 

possibility of non-directiveness, and the fact that, for example, 

termination of an affected pregnancy is put on the table as an option 

may somehow suggest to clients that this is an option they ought to 

take 5 

The applicability of principles of medical ethics to genetic 

counselling is further complicated by the fact that the 'client' in this 

context a normally a couple or family rather than an individual. This 

raises issues concerning the duty of confidentiality, wh1ch are relevant 

to both screening and counselling. The discovery of non-paternity is an 

example of a dilemma that m1ght arise; for example. genetic testing of 

a child and his or her parents might reveal that the male partner is not 

the genetic father of the child Does he have a right to this information. 

or does the mother have a nght to confidentiality 

Genetic Therapy 

The purpose of genetic screening 1s the early defect1on of a 

genet1c disease or the early detection of its potential. The purpose of 

genetic counselling is to provide information with which individuals can 

make informed decisions Therapy, by definition, is the treatment of an 

1nd1vidual Therefore. the term genetic therapy is used to mean any 

procedure that has as its purpose the prevention, reduction. or cure of 

a genetic disease. A good diagnosis and discussion of available 

therapy will at least eliminate the agony that parents go through while 

looking for answers to what is it and can it be treated? 

( ·ldrkc· ,\ h nott-din..:ctt\L' i-'-cncttc counsclltni-'- possible·. !he lillln'l. ~.1X. 1991. pp 
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The prospect of gene therapy emerged in 1928 when Griffith 

transformed a species of bacteria from non-virulent to virulent He 

brought about a permanent genetic change in these bacterial cells 

Since then methods for gene exchanges have been intensely 

investigated. In 1980, the first attempt, using rec DNA6
, was made to 

correct beta thalassemia in two defective women. 

The future of gene therapy and the cure of genetic diseases 

appear very promising. The possibility of genetic engineering, i.e., not 

to correct defects, but to add desirable characteristics, is not a distant 

hope. It is expected that within next few years the entire human 

genome will be defined. Genetic check up will, then, become part of a 

regular physical check up. 

Ethical Implications 

Opt1m1sts take the v1ew that genetic knowledge will facilitate 

treatments for genetic diseases in the form of gene therapy However. 

genP therapy has proved controversial, because it mvolves actual 

alterat1on of an IndiVIdual at the genet1c level An analogy IS frequently 

drawn, however, between gene therapy and organ transplants--

receiVIng a fore1gn gene is analogous to receiving a foreign kidney-

and thus it is argued that it should be regarded in the same way as 

other forms of medical treatment. While this argument may hold for 

somatic therapy 1 germ-line therapy is more problematic Many 

commentators see a moral difference between those two, and suggest 

that while somatic therapy is morally acceptable; germ-line therapy is 

6. RecDN!\ means recombinant DN!\. i.e .. DN!\ molecules that have been assembled b) 
~plicing together fragment~ from the same or different specises with the use of reqriction 
C!l/VI11CS 
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not. 8 The arguments for this position are first, that whereas the 

individual undergoing somatic therapy has the opportunity to consent 

or refuse therapy, those affected by germ-line therapy will be as yet 

unborn generations, who cannot express a choice in the matter This 

raises the general philosophical and ethical question about whether we 

have obligation to future generations 

The issue is made more complicated by the fact that there is 

at present insufficient knowledge to justify taking risks that may be 

irrevocable At the extreme the irrevocable intervention might be action 

taken to elim1nate a particular gene from the gene pool altogether Just 

as we have eliminated smallpox, we might decide to eradicate a 

particular gene thought undesirable, only to discover too late that 1t had 

some hidden advantage, thus losing valuable genetic diversity 

Th1rd there 1s an argument to the effect that individuals have 

G1 nght to a genetic inheritance that has not been tampered w1th. though 

th1s :s somet1mes modified to express the view there is a nght to a 

genet1c inheritance that has not been tampered with except to remove 

pathology 9 A further moral problem associated with germ-line therapy 

1s connected with the means of carrying it out. Such therapy has either 

to be able to target the germ cells of an adult or be earned out at the 

embryonic stage Its development will therefore involve research on 

human embryos and g1ve rise to the ethical issues associated w1th 

embryo research. 

On the other hand there are arguments to suggest that there 

1s a pos1tive obligation to develop germ-line therapy. First, there 1s the 

X Clothier. C M .. N.e{}()r/ u/ !he ( ·umnll/lel! uu !he l.illlc\ of gene thenlf'l I tHHion. ll.t'vlSO. 
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general obligation to relieve suffering where we can in this case by 

seeking treatments for genetic disease Second, there is the argument 

from scientific freedom, though this argument is largely connected with 

a view that classifies gene therapy as research. Third, there is an 

argument from reproductive autonomy. Germ-line therapy might be, for 

some couples, the only way they can achieve what Marcus Pembrey 

has called a 'winning combination' of genes. 10 There is an argument 

that if a woman can consent to somatic therapy on her child, why 

cannot she ensure that all her descendents should be free of a certain 

condition. For example, given the availability of gene therapy, if the 

mother had discovered prior to having children that she carried the 

gene for the disease from which she suffered, why should she not 

ensure that none of her children had to face it, rather than s1mply 

havmg somat1c therapy on herself? 

The potential use of the techniques of gene therapy for 

enhancement ra1ses further issues The debate over the distinction 

between therapy and enhancement ra1ses the question of what should 

be the goals of medictne Worries are often expressed in medta about 

the des1gner bab1es. but a beneficial use of enhancement could be a 

kmd of preventive genetic vaccination to protect against certain 

diseases Soren Holm has pointed out that this could be particularly 

effective 1n developing countries. but that a consideration of political 

and social realities suggests that the techniques wtll be used to 

1ncrease rather than reduc1ng existing inequalities. 11 This point makes 

clear the importance of examining the technologies within soc1al 

context 

10 l'rmhrc;. :vL 'l.lllbryo therapy 1s there c1 L·lin1cd need''. in D.R. Hromhem. J\!l I J)alll>ll 

and J Jacbon (cd;,) f~rhiLs 111 R.:produLfn·e ,\/c:dlcinc. I ondon. Spnnger- Verlag. Jl)LJ::'. 
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Underlying many of the concerns about genetic screening, 

genetic counseling with the option of termination of affected foetus, and 

gene therapy, is an anxiety about eugenics, the attempt to improve the 

human gene pool. This anxiety arises because of historical precedents, 

which show the potential abuse. The question arises as to the extent to 

which it is possible to advocate steps to improve genetic public health 

without the associations of discredited genetic eugenic policies. It is 

sometimes said that the important factor here is not the attempt to 

improve genetic quality per se, but the political arrangements that are 

in place, that it is totalitarian use of these techniques that we have to 

fear, but not their use in democracy. While this point may be true to a 

large extent, 1t ignores the subtle Influences of paradigm shifts in 

relat1on to both images of human beings and values 

Thus it has become clear that genetic information will allow us 

to choose to have healthy children, or at least to avoid the birth of 

ur1healthy ones. to choose therapy for ourselves and possibly our 

descendents to make Informed cho1ces as to whether or not we want 

to be tested When new developments are presented m terms of 

1ncreasing choice, it 1s difficult to argue aga1nst them it seems almost 

churlish to do so. That is why it is important to look at the context in 

which choices are made The context. in this case depends on 

preva1l1ng modes of thought Developments in Genetics have brought 

with them new paradigms wh1ch themselves represent challenges for 

ethics, particularly bioethics. These new paradigms concern our 

understanding of human beings and of the concept of health. 

The Legal and Ethical issues raised by the Human 

Genome Project 

There are three levels of 1ssues that Human Genome Project 



raises: (1) individual/ family, (2) society, and (3) species Almost all of 

our work on genetics to date has involved the individual/ family level, 

where questions of genetic screening and counselling have centre 

stage. Negligence in failing to offer or to properly perform these tests 

has resulted in lawsuits for wrongful birth and wrongful life, and 

standards for genetic screening and counselling have been set by 

professional organisations. 

Issues at the second level implicate society more directly. In 

the HGP there are three societal issues: population-based genetic 

screenmg, resource allocation and commercialisation, and eugenics. 

More specifically: To what uses should the fruits of the project be put in 

screen1ng groups of people, such as applicants for the military. 

government workers. immigrants. and others, what priority should the 

genome project have for state funding and what role should patent1ng 

laws play should we attempt to use the new genetics to 1mprove our 

c1t1zens e1ther by trying to eliminate specific genetic diseases or by 

enhancmg des1rable traits? 

Issues at third level are somewhat more speculative and 

involve how a genetic view of ourselves could change the way we th1nk 

about ourselves. This level raises recurrent philosophical questions 

1nvolving determinism. reductionism normalcy. and the mean1ng of 

health and disease 

This brief cataloguing of the major issues raised on each level 

suggests that there probably are no unique issues raised by the HGP 

On the other hand, this project raises all of the issues in a much more 

focused manner and the fact that all of these issues are implicated 1n 

the genome project may itself make the project societally unique 
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Individual/ Family Issues 

Although we have not solved any of the major issues raised 

by past genetic screening and counselling cases, we have been able to 

identify the major factors to be considered before initiating a screening 

programme: (1) the frequency and severity of the condition, (2) the 

availability of treatment of documented efficacy, (3) the extent to which 

detection by screen1ng 1mproves the outcome, (4) the validity and 

safety of the screening test (5) the adequacy of resources to ensure 

effective screening and counselling follow-up,(6) the cost of the 

program, and (7) the acceptance of the screening program by the 

community including both physicians and the public. 

This list primarily relates to the scientific validity and a cost I 

benefit analysis of the testing procedure In addition, two major legal 

1ssues are Implicit !n all genetic screening programs autonomy and 

confident1al1ty Autonomy requires that all screening programs be 

voluntary and that consent to them is sought only after full information 

r:oncern1ng the 1mplications of a positive finding is disclosed and 

inderstood Confidentiality requires that the fmd1ng not be disclosed to 

anyone else without the Individual's consent While not a genetic 

disease HIV infection has provided us w1th an opportunity to see how 

widespread discrimination against individuals with a particular condition 

demands that testing be voluntary and that results be kept confidential 

to protect the rights of individuals. 

Provided that testing remains voluntary, and that the results 

are only disclosed with the individual's permission, genetic testing 

based on one's genome raises questions only of degree rather than 

kind. Perhaps even more important, we may find that certa1n genes 

predispose a person to specific illness, such as breast cancer or 

Alzheimer disease. This information may be very troubling to 



individuals, but it will be of great interest to health insurance companies 

and employers. 

In the employment setting, for example, it has already been 

suggested that five principles should guide legislators, regulators, and 

professional groups in setting guidelines for medical screening: (1) 

medical inquiries of employees should be limited to job related 

Information, (2) only tests that are safe and of proven efficacy should 

be used, (3) applicants and employees should be informed of all 

medical tests in advance, given the results. and told when any 

employment decision will be based on test results; (4) intracompany 

and extracompany disclosure of medical records must be controlled 

and confidentiality assured; and (5) comprehensive, consistent, and 

predictable handicap discrimination legislation should be enacted. 

These worthy principles should be supplemented with three others 

directed at employers ( 1) ethical issues involving screening should be 

fully explored before a screening program commences;(2) screening 

should only be done on an individual with the individual's Informed 

consent and ( counselling should be available both before and after 

screenmg and the resources for any reasonable intervention that can 

benefit the 1ndiv1duals screened should be in place and available to him 

or her before screening is offered. 

We have so far managed to develop genetic screening and 

counsell1ng as tools that we have permitted individuals and families to 

use or not use as they see fit This has followed the medical model of 

benefit doctor-patient relationship a model mutuality in which decisions 

are made for the benefit of the patient. This model has served us well 

to date in expanding the reproductive options of individuals Level two 

concerns move us away from concern with the individual to concern 

w1th society 1tself. 



Societal Issues 

Social issues involved in the genome cluster in three areas: 

population-based screening, resources allocation and commercia

lisation, and eugenics. 

Population-based screening can be aimed at the attempted 

elimination of genetic condition, at simply identifying the incidence of a 

genetic condition in a population. or at identifying the presence of a 

genetic condition in an applicant for a particular benefit (such as 

employment, insurance, and immigration). As previously discussed, 

autonomy and confidentiality are the major legal issues involved, and 

this type of screening becomes problematic primarily when it is 

mandatory and the results are made known to others without consent. 

The other two areas are more uniquely social. 

The issue of resources allocation itself has its own three 

aspects The first is the obvious one what percentage of nation's 

research budget should be devoted to the Human Genome Project? 

The second aspect involves making the fruits of the genome 

project available to all those who want them. This involves at least two 

questions. The first is the issue of commercialism, and who ·owns and 

can patent the products that are produced by the genome proJect. 

Should the fact that much of th1s research 1s funded by the government 

mean that its fruits should be 1n the public domain. Or should 1ndiv1dual 

compan1es and scientists be able to patent or copyright maps and 

sequences of specific areas of the human Genome in order to 

encourage them to become involved in mapping research? Patent 

issues have proven the most controversial at the outset of the project, 

and an international agreement on patenting (or not patenting) genes 

and gene fragments (eDNA) may be a prerequisite to effective 
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international cooperation The third issue is that should the genetic 

tests and their follow-up procedures should have universal access or 

should they only be available to those who can pay for them privately? 

This, of course, is also not a question unique to the genome project, 

but one that society must confront with every new medical technology. 

The third aspect of the resource allocation issue is probably 

the most Intrinsically interesting. It involves determining the balance of 

resource priorities between how much we should spend on identifying 

and treating genetic diseases, as opposed to how much we should 

spend on other conditions that cause disease, such as poverty, drug 

and alcohol addition, lack of housing, poor education, and lack of 

access to reasonable medical care. In a country like the India, it is 

ethical or rational to develop medical technologies that large segments 

of the population would not have access today, if they were available, 

or to develop technologies that even if universally available, would only 

be useful to a few Individuals? 

What 1s the social 1mpact of puttmg the spotlight on an 

endeavour like the Human Genome ProJect? Could the fact that we are 

vigorously pursuing this project lead us to downplay environmental 

pollution, worksite hazards, and other major social problems that cause 

disease based on the hope that we will someday find a 'genetic fix' to 

permit humans to 'cape' with these unhealthy conditions? It has been 

unpersuasively and bizarrely suggested. for example, that the fruits of 

the HGP may help solve society's homelessness problem on the basis 

that many of the homeless are mentally ill, and their condition may be 

genetically determined and genetically treatable. Finely, what role does 

or should international economic competition play in deciding how 

much federal funding should go to the genome project? 
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The third societal issue, and the most important one, is the 

issue of eugenics. This issue is perhaps the most difficult to address 

because of the highly emotional reaction many individuals have to even 

mentioning the racist genocide of the Nazis, which was based on a 

eugenic program founded on a theory of racial hygiene: Although 

repugnant, the Nazi experience and legacy demands careful study to 

determine what led to it, why scientists and physicians supported it and 

collaborated on developing 1ts theory and making possible its 

execution, and how 1t was implemented by a totalitarian state. In this 

regard our own natural experience with racism, sterilisation, and 

immigration quotes will have to be recommended. In so doing, we are 

likely to rediscover the powerful role of economics in driving our views 

of evolution and who should propagate. 

The U.S Supreme Court for example, wrote in 1927. with 

clear reference to World War I, that eugenics by involuntary sterilisation 

of mentally retarded was constituently acceptable based on 

ut1litanan1sm Again in 1988 the U S Congress's office of Technology 

Assessment 1n discuss1ng the 'social and Ethical Considerations' ra1sed 

by the HGP. developed a s1milar theme 

Human mating that proceeds without the use of genetic data 

about the risk of transmitting diseases will produce greater mortality 

and medical costs than it carries of potentially deleterious genes ar_e 

altered to the1r status and encouraged to mate with noncarriers or to 

use artificial insemination or other reproductive strategies. 

The likely primary reproductive strategy, mentioned only in 

passing m the report, will be genetic screening of human embryos, 

already technically feasible, but no nearby to the extent possible once 

the genome IS understood. Such screenmg need not be 



governmentally-imposed, people will want it, even insist on it as their 

right. New technologies for identifying traits and altering genes make it 

possible for eugenic goals to achieve through technological as 

opposed to social control. Huxley's Brave New World, rather than 

George Orwell's 1984, seems to be in our future. 

It is necessary to decide whether or not to use genetics to 

1mprove the species, and to articulate the philosophical and moral 

concerns that a change in the direction of genetics from prevention and 

treatment to enhancement and improvement would entail So far most 

writers have insisted that it is at least premature to follow the example 

of Moreau and try to improve upon the species, either by enhancing 

certain genetic characteristics, such as height. or by altering sex cells 

so that characteristics modified in an individual can be to future 

generations. 

Species Issues 

Spec1es 1ssues relate to the fact that powerful new 

technologies do not JUSt change what human bemgs can do, they 

change the way we think, especially about ourselves In th1s respect, 

maps may become particularly powerful thought transformers. Maps 

model reality to help us understand it. 

Columbus changed the shape of the world's map forever

from flat chart to a spherical globe. Monsters could no longer e1ther 

prowl or guard the edge of the world because there was no edge of the 

world. Copernicus and Vesalius published their great works in the 

same year, 1543. 

Vesalius' 'maps' of the human anatomy may have been even 

more important metaphors for us, for the dissecting the human body. 
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Vesalius insisted that human beings could nonetheless only be 

understood as whole beings: human beings rather than as parts that 

can be fitted together to manufacture life forms. For Vesalius, who 

shows twenty-one of seventy-three drawings in Fabrica as full-figured 

humans, and ten of twelve drawings in his epitome as full-figured 

humans, the emphasis is firmly on the person, even though the treaties 

is concerned with the person's body parts. This is in stark contrast to 

the bar graph illustrations used by contemporary geneticists in mapping 

the genome, which are totally devoid of human reference, almost life 

without life. A similar lifeless reductionist phenomena can be seen in 

the 'maps' of areas of the human brain, which are said to correspond to 

various human emotions and the ability to think and to conceptualise. 

Does th1s reconceptualization of the human via a new map encourage 

us to travel into areas that could lead us to simultaneously 

misunderstood and demean what it is to be human? 

What new human perspectives, or what new perspectives on 

humans, will a sequential map of the 3 billion base pairs of the human 

genome bnng? The most obvious 1s that breaking 'human beings down 

mto 6 billion parts' IS the ultimate in reductionism. James Watson 

h1mself has used such reduct1onist language in promoting the HGP In 

Ills word 1t IS understanding ourselves at the molecular level Watson 

cont1nues. ·How can we not do it? We used to think our fate is in our 

stars Now we know, in large measure, our fate is in our genes' Seeing 

our fate 1n our genes, of course, resonates with level two concerns 1f 

genes determine our fate, then we can alter our fate by altering our 

genes. May be we really will come to believe the unlikely prospect that 

we can look forward to the day that mental illness, and therefore at 

least some homelessness, can be prevented by genetic manipulation. 

Such a view suggest most of the species concerns. 
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The first is the consequence of v1ew1ng humans as an 

assemblage of molecules, arranged in a certain way. The almost 

inevitable tendency in such a view is that expressed in Brave New 

World. People could view themselves and each other as products that 

can be manufactured, and thus subject to quality control measures. 

People could be 'made to measure', both literally and figuratively. If 

people are so seen, we might not only try to manipulate them as 

embryos and foetuses, but we might also see the resulting children as 

products themselves. This raises the current stakes in the debates 

about frozen embryos and surrogate mothers to a new height: if 

children are seen as products, the purchase and sale of resulting 

children themselves, not only embryos, may be seen as reasonable. 

The second concern is that, to the extent that genes are seen 

as more Important than environment our actions may be viewed as 

genetically determ1ned, rather than as a result of free will We have 

already Witnessed an early example with this type of reasoning 1n the 

use of the XYY defense Those possessing the 47, XYY karyotype 

was thought to be more prone to commit cnme lnd1v1duals accused of 

cnme who also had an extra Y chromosome consequently argued that 

the1r genetic composition predisposed them to crime and therefore they 

should not be held criminally reasponsable for their actions. This 

defense was generally rejected. Of course, since it is Impossible to 

remove the extra Y chromosome from any cell let alone every cell 1n 

one's body, a cure 1s not possible. 

Such genetic predispositions are likely to be used in 

education, and perhaps job placement and military assignments For 

example, if intelligence in mathematics is found to be genetic, should 

schools use th1s mformation to track. grade, and promote the 

genetically gifted in the math classes? 



Finally, we know that most diseases and abnormalities are 

social constructs, not facts of nature. Myopia, for example, is well 

accepted, whereas obesity is not. We won't discover a 'normal' or 

'standard' human genome, but we may invent one. If we do not, what 

variation will society view as permissible before an individual's genome 

1s labelled substandard or abnormal? And what impact will such a 

construct of genetic normalcy have on society and on substandard 

individuals? For example, what variation in a foetus should prompt a 

couple to opt for abortion, or a genetic counsellor to suggest abortion? 

What vanation should prompt a counsellor to suggest sterilisation? 

What interventions will society deem acceptable in an individual's life 

based on his or her genetic composition? Should health care insurance 

companies. for example, be able to disclaim financial responsibility for 

the medical needs of a child whose parents knew prior to conception or 

b1rth that the child would be born with a serious abnormal genome? 

Should employers be able to screen out workers on the basis of their 

genomesr; These and many other similar issues exist today based on 

screen1ng for stngle genes But the magnitude ot the screentng 

possibilities that may result from analysis of the map of the human 

genome w1ll almost inevitably change the way we think about ourselves 

and what tt means to be human. 

By now it has become clear that there is tension between 

scientific advancement and ethtcal concerns English literature 

provides us with a rich backdrop from which to begin our consideration, 

but actual examples of successful regulatory intervention into either 

scientific research or technological application are much less plentiful 

Nor have scientists and policymakers worked together well in the past 

As C P Snow has noted 'Non-scientists tend to think of scientists as 
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brash and bostful. 12 Non-scientists think that scientists underestimate 

the danger of their work and vastly overestimate its importance. 

Sc1entists. on the other hand, tend to think of social policy and ethics 

as fields that leg behind science and cannot keep up with scientific 

progress and advance. It is almost as if they believe that morality is a 

field of knowledge "in the charge of unidentified, but presumably rather 

incompetent experts." 13 Experts m both fields have little experience 

w1th each other, and they generally meet only in courtrooms. Scientists 

then often revert to the old slogan, "What's good for General Motors is 

good for the country", or, more precisely, as James Watson has put it 

"Science is good for society". 14 The challenge is to get beyond the 

literacy archetypes, the stereotypes, and the clitches, and to work 

together to develop a coherent set of goals against which we can judge 

sc1entific priorities and actions Once these goals are agreed on in an 

open and public forum, it will be easier to devise methods to attempt to 

accomplish them A few such methods merit further discussion 

because they are the ones most likely to be used: moratoriums and 

bans. regulatory agencies. adv1sory groups, and private lawsuits 

Moratoriums and Bans 

Science has had almost no experience with moratoriums, but 

one of the few that has actually been Implemented was in the area of 

genetic research. specifically recombmant DNA (rONA) research It 

occurred m 197 4, when. followtng approximately three years of 

discussion. a group of prominent genetic researchers called for a 

voluntary international moratorium on certain types of recombinant 

DNA research. The moratorium was a rare, perhaps unique event in 

1::: Snow. C P lht' fwo('ullurt'. Nc\v York Cambridge l 1.1'rcss. Jl)64. p .. '\. 
13 RosntK. !' .. The Maktnx oju C 'ouma, ulrun:. Ciarclcn City. NY Doublc-da~ l9(1l) p.27' 
1-! ()uotcd in .\ncnce. 199: 33: 1978 
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the history of basic science research. The agreement was honoured 

internationally from July 197 4 to Feb 1975. Then an international 

meeting of rONA researchers was convened at Asilomar, California, to 

consider the future of the moratorium. In that meeting it was agreed 

upon that most of the work on the construction of recombinant DNA 

molecules should proceed, but that adequate biological and physical 

containment measures should be taken to prevent the creation and 

escape of potentially dangerous newly created organisms. 

Many fear that the genome project posed great potential 

hazards that could open the door to Nazi-like atrocities. To attempt to 

avoid such results, it is suggested that the conferees agree on a 

moratorium on genetic manipulation of germ line cells, a ban on gene 

transfer experiments in early embryos. 

it is sometimes apprehended that scientists at their research 

may come up with a disease that cannot be cured-even a monster. Is 

th1s the answer to Dr. Frankenstein's dream? Recombinant DNA 

research 1s not of course the answer to Frankenstein's dream of 

an1mating dead tissue: it is more the answer to Mmeau's dream of 

combining various species into a new, unique creature. Nonetheless, 

as Lew1s Thomas observed, having man don the mantle of creator of 

life raises the fundamental questions that the Frankenstein myth 

exemplifies 

The recombinant DNA line of research 1s upsetting 

because it is disturbing in a fundamental way, to face the fact that the 

genetic machinery in control of the plant's life can be fooled around 

with so easily. We do not like the idea that anything so fixed and stable 

as a species line can be changed. The notion that genes can be taken 

out of one genome and insisted in another is unnerving. 



The Frankenstein myth resonated because of rONA's ability 

to create new life forms that the creator could not control, and also 

because of the public's concern that scientists were doing this work for 

their own enjoyment rather than society's betterment. As Mayor 

Vellucci put it: 'I don't think these scientists are thinking about mankind 

at all. I think that they are getting the thrills and excitement and the 

passion to dig in and keep digging to see what hell they can do? The 

Mayor here encompasses not only the driving force behind 

Frankenstein, but that behind Jekyll and Moreau as well The 

President's Commission on Bioethics summarized the 'Frankenstein 

factor' in rONA research as follows: "The fear was that for researchers 

creating a new life form-even a monster- would be an assault on 

traditional values." 

There are certain specific areas over wh1ch regularly 

authorities should have controls such as (1) cloning torn-producing 

genes (2) mtroducing drug res1stence 1nto an organ1sm. and (3) 

deliberately releasing genetically engineered organ1sms into the 

env1ronment 

We should have prior rev1ew of all proposed research on 

genetic modification of human bemgs. 

When it is appropriate to begin human experiments with gene 

therapy remains controversial As early as 1980 it was suggested that 

human trials should not begin until three conditions are met in animal 

trials: (1) the new gene should be put into target cells and remain their; 

(2) the new gene should be regulated appropriately; and (3) the 

presence of the new gene should not harm the cell. 

In the early 1980s different group heavily lobb1ed to transform 

the different regulatory gu1delines mto voluntary 'laboratory standards', 
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but it was refused in many countries. Most scientists would prefer to 

police themselves and not have non-scientists involved in monitoring or 

regulating their work. On the other hand, they are often horrified at the 

notion that they might be held personally responsible for the harm that 

their research causes others. 

The fact is that in most areas, even those heavily regulated, 

the professionals themselves will have much, if not everything, to say 

about the standards applied to their work Under almost any standards, 

Frankenstein and Moreau would be guilty of gross negligence and 

cruelty in abandoning their creations and inflicting suffering upon them. 

Jekyll might properly argue that he was experimenting on himself, but, 

of course, he would still be criminally responsible for the murders 

committed by Hyde. 

Further lawsuits are likely to be of three kinds The first will 

rnvolve the accidental or purposeful release of a dangerous organism 

1nto the environment This is the type of harm Mayor Velluci worried 

about and whrch could give rise to traditional tort suits allegmg 

nursance. trespass, butlery. and/ or negligent failure to contam the 

organrsm The second kind suit will involve those who apply the new 

knowledge gamed by the genome proJect to the clinrcal setting cases 

mvolving wrongful birth (for failure to counsel about existing technology 

that results in a couple having a child they would not otherwise have 

had, and who is genetically handicapped) and cases rnvolving wrongful 

life (suits by a child alleging that it would have been better off not 

having been born, and would not have been born if the physician had 

properly counselled its parents or properly performed agreed to 

screening tests). The third type of lawsuit will be one for the breach of 

confidentiality leading to a loss on the basis of discrimination. For 

example, a physician may be sued for improperly disclosrng a genetrc 
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diagnosis to an employer who then fires the employee on the basis of 

the genetic information. As can be seen from this listing, tort suits will 

be most useful after genetic screening tests have been developed and 

will likely have little impact on their ultimate development itself. 

Where do we go from here? 

It seems reasonable to conclude from the various methods 

that have been employed to review genetic research and the clinical 

applications of that research that individual/ family concerns (level one) 

will be dealt with by a combination of oversight committees, regulation, 

self-regulation, and private lawsuits. Societal concerns (level two) are 

not readily approached by private lawsuits, and so they will likely 

requ1re legislative mandated regulation, most likely based on 

suggestions by advisory committees with broad public input. Species 

concerns (level three) are not subject to legal regulation at all, except 

msofar as specific practices, such as the purchase and sale of 'high 

grade embryos' can be outlawed altogether. But this may be the area 

that has the most long term impact on us. and the one about which we 

theretore need most careful and creative thmking. 

It 1s on the species level concerns that the cautionary tales 

with which this chapter opened focus. Mary Shelley's tale, for example, 

teaches us a lesson that we find hard to deal with seriously: as difficult 

as 1t 1s to create a monster 1t is even more difficult to control it or to 

restore order after the creation has spawned chaos. In seeking to 

control our world, we may in fact lessen our control over it. Robert 

Oppenheimer unwillingly made this point in reference to the Manhatten 

Project to a Congressional Committee in 1945. He was testifying on the 

role of science in the development of the atomic bomb. 

When you come right down to do it. the reason that we d1d 
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th1s job 1s because it was an organic necessity If you are a scientist, 

you believe that it is good to find out how the world works: that 1t is 

good to find what the realities are: that it is good to turn over to 

mankind at large the greatest possible power to control the world. 

The striking thing in Oppenhemier's testimony is h1s emphasis 

on the notion that science is unstoppable, with the simultaneous 

insistence that its goal is control over nature-irreconcilable concepts 

that seem equally at the heart of the Human Genome Project Of 

course, with the atomic bomb, control quickly became illusory The 

bomb, which carries with it the promise of the total annihilation of 

mankind has made the nation state ultimately unstable and put it at the 

mercy of every other nation with the bomb Necessity has forced all 

nuclear powers to move. however slowly, towards a transitional 

commun1ty 

In view of the way scientists have thought about the1r pursuits 

and proJects :11 past 1t 1s unformative to review the goals of the HGP 

set forth above \Nith the list of legal eth1cal and soc1al policy 1ssues 

ra1sed by the proJect fhere 1s almost no overlap Scientists are 

work1ng on an interesting scientific question to gain new knowledge 

and ms1ght mto what genes do. and what we can learn about man's 

ongms and relationship to other species If we take the scientists at 

tace value they have g1ven no more thought to the potential soc1al 

appl1cat1ons of genome mapp1ng and sequenc1ng than Frankenstein 

had given to the consequences of creating h1s monster, or than Moreau 

had given to the consequences of h1s experiments 1n modifying life 

forms Our own 'brave new world' will not be ruled by scientists, any 

more than scientists decided whether or not to use the atom1c bomb or 

whether to send a man to the moon Soc1al policy will ultimately be set 

by elected politicians and their adv1sers It IS already past time to begin 



to involve the electorate in a national debate about the appropriate 

uses (and misuses) of the products of the HGP. 

In this discussion. the focus should be on two central 

questions what does it mean to be human, and how can human life on 

this planet be enhanced? To even begin to address these issues in the 

genome context, the public and policy makers need to understand the 

HGP, and the cartographers of the human genome need to be able to 

recogn1ze and deal with the real monsters lurking outside their 

laboratories 

With both real and psychological walls crumbling around the 

world, the time may be at hand for meaningful international dialogue 

and cooperation on the HGP It may also be possible, although 

perhaps this is wishful thinking. to engage the world in a manner that 

stnves to enhance the d1gn1ty of aii hurnan beings. Playwnght. former 

pol1t1cal prisoner. and former president of Czechoslovakia. Vaclav 

Havel expressed 1t well 1n a 1984 speech on 'Politics and Conscience 

To rne rwrsonally the smokestack so1lmg the haven 1s the syrnboi 

of an age wh1ch seeks to transcend the boundnes of the natural world 

c:md 1ts norms and to make the matter merely private concern. a matter 

of subjective preference and private feeling. The process of 

anonymisation and depersonlization of power, and 1ts reduction to a 

mere technology of rule and man1pulat1on has a thousand masks 

States grow ever more machine-like. men are transformed into casts of 

extras, as voters, producers, consumers. pat1ents. tourists or soldiers 

The question IS whether we shall. by whatever means. 

succeed in rehabilitatmg the personal experience of human beings as 

the measure of things. placmg morality above politics and responsibility 

above our desires. m mak1ng human community meanmgful, m 



return;ng content to human speak;ng, 1n reconstituting, as the focus of 

all soc1al activity, the autonomous. integral and dignified human 'T. 

responsible for himself because he is bound to something higher . If 

we can defend our humanity, then. perhaps, there is a hope of sorts 

that we shall also find some more meaningful ways of balancing our 

natural claims to shared economic control, to dignified social status . 

. As long, however, as our humanity remains defenseless, we will not 

be saved by any better economic functioning, just as no filter on a 

factory smokestack will prevent general dehumanization To what 

purpose a system functions is, after all, more important than how it 

does so. m;ght it not function quite smoothly, after all, 1n the serv1ce of 

total destruction?" 15 

Havel's image of the smokestack 1s striking: the manimate 

destroyer has replaced the animate monster in 1ndustnal society 

Governments grow more mach;ne-like and, m consequence, treat their 

c1t1zens as Interchangeable parts of that machine. The machine-men 

become alienated even from themselves. and technology cannot save 

them from artJtiCial;ty Only the1r natural humanness and their abll1ty to 

d1stmgu1sh good fron1 evil can save human1ty 

Havel obviously d1d not have the HGP 1n m;nd when he wrote 

h1s 1984 speech Nonetheless, h1s words aptly summanze the 

challenge we face and he properly ms;sts that we all take personal 

responsibility tor our own act1ons and the future of our world. Without a 

global revolution 1n the sphere of human consciousness. nothmg w1ll 

change for the better in the sphere of our being" 

In 1992, after more than two years as president of 

Czechoslovakia, Havel reaffirmed his belief 1n the ability of 

'"' ILivcl. \ !mn,l', 111 /mt/; .. lollduJI labn& J~d1lT Jl)l)lJ pp. 131L liX_ 11-11.1 
VladisiCJ\ rd. 11 I lJI)lJ 1 



postmodernist politicians to rediscover the 'soul, individual sp1ntuality. 

(and) first-hand personal insight into things" and to have "the courage 

to be himself and go the way his conscience points" Although Havel 

was speaking specially about the need to fill the void left the death of 

worldwide communication with a new humanism, his words seem 

directly applicable to the HGP. 

In Havel's vision. and in the visions of the authors we have 

rev1ewed, the modern era has been dominated by the culminating 

belief, expressed in different forms. that the world - and Being as 

such - 1s a wholly knowable system governed by a finite number of 

universal laws that man can grasp and rationally direct for his own 

benefit This view, both Havel and h1story suggest, is well wide the 

mark. and very survival of our spec1es depends on the adoption of a 

paradigm based not on further collection of information but on such 

forces as a natural, un1que and unrepeatable experience of the world. 

an elementary sense of JUStice. the ability to see things as others do. a 

sense of transcendental responsibility archetypal wisdom good taste 

courage cornpass1on and fa1th 1n the Importance of particular 

measures that do not asp1re to be a un1versal key to salvation 

Can new sc1ence learn to take 1ts soc1al responsJbliJtJes 

senously? Can we use our spec1es consequences to help us confront 

not only the promise but also the perils of the new 1s still seen as 

better. and where the future 1s still seen as limitless 

Public Perception of biotechnology 

While biotechnology prevents enormous potential for 

healthcare and the production, processing, and quality of foods by 

genetic eng1neenng of crops, fertilizers, pesticides, vacc1nes and 

various an1mal and f1sh species. the implications of these new 



biotechnological process of go well beyond the techn1cal benefits 

offered. The implementation of the new techniques will be dependent 

upon their acceptance by consumers. Public perception of 

biotechnology will have a major influence on the rate and direction of 

developments and there is grow1ng concern about the genetically 

modified products. Associated with genetic manipulation are diverse 

questions of safety, ethics and welfare. 

Public debate is essent1al for new biotechnology to grow up 

and, undoubtedly for the foreseeable future, biotechnology will be 

under scrutiny. Public understanding of these new technologies could 

well hasten public acceptance. However, the low level of scientific 

l1teracy especially 1n the developing countries, does mean that most 

people will not be able to draw informed conclusions about th1s 

Important biotechnology issue Consequently, it is conceivable, and 

tndeed occurring, that a small number of activities can argue the case 

aga1nst genet1c engineering tn such emotive and ill-reasoned ways that 

the public and the pol1tic1ans are misled The biotechnology community 

needs to s1t up and take notice of and. work with. the publ1c Ultimately 

the benefits ot biotechnology Will speak for themselves 

The applications of human genetic research 

Several thousand genetic disorders of humans would appear 

to rpsult from a mutation tn smgle genes. while many others have more 

complex genet1c explanations and even possible Interactions w1th 

environmental factors. Results from the HGP are now considered to 

offer an mcreased understanding of these fundamental genetic 

malfunctions and to give in many cases, some hope for alleviation and 

perhaps cure of the defect However, paralleling the sc1ent1fic 

mechanisms have come many years of public concern 



Areas of Public Concern on HGP 

./ Confidentially of testing and screening results . 

./ Scope of genetic testing and screening . 

./ Discrimination and stigmatisation 

.. / Commercial exploitation of human genome data 

../ Eugenic pressures 

../ Effects of germ-line gene therapies on later generations 

The major nations now committed to genome proJects are 

also supporting research into the many ethicaL legal and social issues 

that these studies are uncovering Numerous committees now foster 

public debate and understanding of these highly complex 1ssues 

Sc1entlfic d1scover1es could on the one hand bnng much relief to 

sufferers trom genetic diseases but on the other they could 

~JIVE:' r1se l\J questions w1tr~ 11r1d t)iendl 

forward fo1 the human race 

;mplications as to the way 

r he biotechnology commun1ty must a 1m to mform not 

Indoctrinate, the public The consumers and patients of biotechnology 

products must be given clear and unequivocal information A recent EV 

publ1c perception of biotechnology meet1ng ended w1th the following 

message to biotechnology compan1es 'Provide the information and 

listen to the public'. 

The progress of biological sciences has been viewed by 

many as more than spectacular 1n the dawn of this new millennium 

fhe dommant area 1n biology contmues to be the fundamental 

understanding of the structure and funct1on cell and gene more at the 



molecular level. The last few years have seen a dramatic acceleration 

of the rate of nucleotide sequencing of the near completion of Human 

Genome ProJect and cloning for human welfare Certainly, the demand 

has been to demonstrate through excellence and originality the quality 

of scientific research and its value to society. A periodic look back of 

what has been happening in field of cytology and genetics and the 

benefit offered to mankind can be useful in deciding the direction of 

future research 



Chapter- II 
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CHAPTER -II 

Gene Therapy in the Offing 

In a process almost as old as the earth, a huge panoply of 

organisms has evolved. The process has been one of chance and 

selection. It appears that we have now come to the end of that familiar 

pathway. Genetics has unlocked the code book of life, and the long

hidden strategies of evolution are revealing themselves. We now 

possess the ability to manipulate genes, and we can direct the future 

course of evolution. Mutation and natural selection will continue, of 

course But henceforth. the old ways of evolution will be dwarfed by the 

role of purposeful human intelligence. In the hands of genetic engineer, 

life forms could become extraordinary Tinkertoys. 

To view genetic engineering as merely another technological 

development may make sense for those who invest in its commercial 

explo1tat1on But such a view is myopic for anyone concerned with the 

future of humanity Scientific knowledge of how genes work will 

empower human beings to cure and prevent diseases. It may also let 

us shape some of the most important biological characteristics of the 

human beings that we choose to bring into existence No one can 

predict at this juncture the limits of our future powers to shape human 

lives. Whatever the limits of our technical capabilities turn out to be, 

coping with these new powers will tax our wisdom to the utmost. 

Reflection on scenarios like this makes us worried. We worry, e.g., 

whether we will suffer the consequences of partial knowledge, 

overestimating our power to predict and control the causal chains we 

initiate through the application of our newfound knowledge. We also 

worry about our current values. Even if we were more assured that our 



technical control would be complete, we would continue to wonder 

whether we would be able to distinguish between what we can do and 

what we ought to do. The questions that will continue to haunt us: Do 

we have ethical measures to use our genetic powers wisely and 

humanely? Do existing ethical theories, concepts, and principles 

provide us the materials for constructing more adequate instruments 

for our moral navigation? In the face of these doubts about whether our 

values will keep pace with our powers, there are many forebodings 

about the dangers of 'playing God' whenever there are new genetic 

discoveries or technical breakthroughs. Gene therapy is one of such 

areas of debate that has caused much concern and is not constant but 

in a flux. It needs to be constantly reviewed in the light of the new 

advancement that this rapidly expanding science makes. My present 

effort is a modest venture in this direction 

What is gene therapy? 

Three important constituents of genetic science are genetic 

screenmg. genetic counseling and gene therapy Through genetic 

screening when it 1s detected that a gene is deletenous the genetic 

counselor may advise the carrier of the gene to go for gene therapy 

Therapy, by definition, is the treatment of an Individual. Therefore, the 

term gene therapy is used to mean any procedure that has as its 

purpose the prevention, reduction, or cure of a genetic disease. 

The prospect of gene therapy emerged in 1928 when Griffith 

transferred a species of bacteria from non-virulent to virulent. He 

brought about a permanent genetic change in these bacterial cells. 

Since then methods for gene exchanges have been intensely 

investigated. Knowledge gained from these studies prepared the way 

for investigations in the transfer of DNA within many species of plants 
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and animals, both in vitro and in vivo. In 1980, the first attempt, using 

recDNA 1 , was made to correct beta thalassemia in two defective 

women. A few viral-mediated gene transfers in mouse bone marrow 

have proved successful and were the model by which investigators 

performed the first sanctioned human gene transfer in 1989. Although 

there are three ways in which gene therapy might occur-gene 

insertion, gene repair, or gene surgery-initially only gene insertion is 

being attempted. Gene repair and gene surgery are too complex at the 

moment. 

Genetic diseases that may be treatable can be separated into 

three age-related groups. Group-1 includes embryos and foetuses that 

carry defective genes. Group-11 therapy involves perinatal or childhood

defective phenotypes or carriers of late-onset genetic defects. Group-Ill 

involves defective adolescent and adult phenotypes and carriers of 

late-onset genetic defects Currently, there are relatively few genetic 

d1seases 1n any group hav1ng symptoms that can be completely 

normalized using medical therapies. Even in those cases wherein a 

patient is normalized by medical therapy. he/ she is not 'cured' The 

person in question carries the defective gene. The only hope of 

complete cure is gene therapy. 

In order to understand the eth1cal 1ssues centering round 

gene therapy, we need to mention one important distinction between 

two broad categories of gene therapy: somatic gene therapy and germ

line gene therapy. Somatic gene therapy affects the body cells of an 

individual and hence does not affect his/ her descendents. Germ-line 

therapy, on the other hand, affects the reproductive cells thereby 

Rec DNA means recombinant DNA. i.e .. DNA molecules that have been assembled b; 
splicing together fragments from the same or difkrent species with the usc of restriction 
enzymes. 
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having an impact on that individual's children directly and ultimately on 

the gene pool of the species. 

The possibility of genetic engineering, i.e., not to correct 

defects, but to add desirable characteristics, is not a distant hope. 

Rational debate of this potential has already begun. It is expected that 

gene therapy will increase the affected person's life span and improve 

the quality of his/ her life. In many cases a good diagnosis and 

discussion of available therapy will at least eliminate the agony that 

parents undergo while looking for answers to what is it and can it be 

treated. 

Ethical quandary 

From the above it appears that the future of gene therapy and 

the cure of genetic diseases are very promising. In spite of this, like 

many other issues of genetics, gene therapy has become one of the 

thorny facets of genetic engineering. Why? Due to various 

rlevelopments 1n the past we no longer take it for granted that progress 

1n medtcai and biologtcai research 1s a good thing We question the 

adequacy of society's wisdom in dealing with the explosive increase 1n 

biomedical knowledge Just as we recogn1se that nuclear energy may 

be used for constructive as well as for destructive purposes, so also 

the spectacular finding that DNA is the chemical basis for heredity It 

increases man's knowledge of nature so much that it lays on him a 

tremendous responsibility to use wisely this newly acquired power. 

What is feared at is that the same basic procedures that may help us to 

cure one set of illness may also lead to grand-scale manipulation of 

human behaviour. For instance, the procedures that are now being 

developed to correct those genetic deficiencies causing severe illness 

might also be used to breed people of unusual physical strength. 
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However, do all these concerns demand that we should stop genetic 

research? 

When juxtaposed the two opposite sides of this new 

technique we find ourselves in an ethical quandary. On the one hand, it 

is a technique full of promises, on the other social scientists are 

concerned of its use apprehending that it may be misused as history 

g1ves us umpteen instances of it. The issues that worry us can be 

summed up thus: Is it safe, is it wise, is it moral? While I was 

engrossed in thinking about the ethical predicaments that we face with 

the development of this new science and was thinking how the 

promises of this science can be brought to terms with the ethical 

concerns, I came across a letter of an agonised father that appeared in 

the New York Times. The letter was written in response to a column in 

the same paper written on September 5 by an eminent sociologist, A. 

Etzioni. Mr. Etzioni's point was that before we apply the newfound 

knowledge in genetics. we must have clearer idea of the moral and 

soc1al cho1ces Involved 1n the biological revolution and the mechanisms 

by wh1ch sc1ence can be gu1ded without being stifled Let us quote 

some relevant portions of that letter: "Being a father of two sons who 

are infirm with muscular dystrophy, I found the ... column by A. Etzioni 

on genetic manipulation repulsive and totally devoid of sense. I see my 

two sons withering and weakening as the days go by. The future holds 

nothing for them but the inevitable wheelchair at nine and certain slow 

death by nineteen. The only scant hope for their survival is the effort 

made by medical research to break the genetic code and be able to 

reverse the disease. Comes Mr. Etzioni and advocates a go-slow 

attitude toward accomplishing this scientific feat. Until he and other 

professors of sociology make up their mind, 'What superman will the 

national task force order? Blond or brown, white or black?' To satisfy 
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Mr. Etzioni's intellectual imagination, I shall answer him: Just rev1ve 

dying children first, produce superman later . . . It would be a sheer 

tragedy to waste [money] . . . on idle sociology professors to explore 

options created in their imagination."2 I was greatly moved by the 

personal agony of the sons and their father. I felt that nothing should be 

done to delay service to them. But gradually it dawned on me that no 

rational decision can be made if the agony of an individual-however 

moving and tragic-is its basis, and the greater sufferings of the 

greater number-which are less immediate and less dramatic-are 

ignored. True, it is the essence of our libertarian tradition not to 

sacrifice a person for the multitude. But one cannot disregard, either, 

that the multitudes are made out of nothing but of many individuals. 

Above all, the quest must be for solutions that allow those afflicted to 

be served while protecting the rest of us, rather than seeking either to 

block the progress of genetics or to embrace its entire offspring 

Indiscriminately. It is this feeling that will be the leitmotif of the following 

sections 

Arguments for and against Gene therapy 

As the ethics of gene therapy was hotly discussed during the 

last quarter of the twentieth century, the UK government set up a 

committee (popularly known as Clothier Committee) to consider the 

ethical aspects of it. This committee identified the following two 

principles as governing 1ts deliberations 

o the obligation inherent in human nature to enqu1re, to 

study, to pursue and apply research by ethical means; and 

2. The /'v'ew York limes. September 29. 1970 
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o 1n the sometimes-inescapable tensions between the 

pursuit of knowledge and the protection of patients' interests, the latter 

must prevail. 3 

The fact that the first principle speaks of the obligation to 

pursue research rather than to relieve suffering may be explained by 

the Committee's view that gene therapy should at least initially be 

regarded as research involving human subjects rather than as therapy, 

and should accordingly be subject to the requirements for all ethically 

acceptable research. To describe gene therapy as the pursuit of 

knowledge rather than the research for a cure rules out from the 

possibility of classifying gene therapy as innovative treatment. On 

many occasion Clothier report has been criticized for its insufficient 

attention to curative goals 

In spite of the report of the Clothier, we know that gene 

therapy has a specific aim, i.e .. curative goals, in medical science. 

Genetic disorders cause suffering Treatment other than gene therapy 

can at most allev1ate symptoms Gene therapy offers the prospect of a 

cure 

A close scrutiny of arguments g1ven against gene therapy 

makes it plain that gene therapy has proved controversial because it 

involves actual alteration of an individual at the genetic level. An 

analogy is sometimes drawn, however, between gene therapy and 

organ transplants-receiving a foreign gene is, for example, analogous 

to receiving a foreign kidney. Thus, it is argued that it (i.e., gene 

therapy) should be regarded in the same way as other forms of medical 

treatment. This argument may, however, hold good for somatic 

therapy, but not for germ-line therapy. Thinkers see a moral difference 

) Clothier C. Report o/the Commtllee on the l:thtcs u/Uene Therapy. 1992. London. HMSO. 



between these two, and say, as we shall see later, that while somatic 

therapy is morally acceptable, germ-line therapy is not. 

There was almost total concurrence, even before the clinical 

trials began, that somatic gene therapy was not basically new in the 

kinds of ethical issues it raises and by and large they could be dealt 

with in the same way as any innovative therapeutic treatment (e.g., by 

establishing ethics committees, reviewing the protection of patients 

rights and safety and so on). This is not to say that somatic gene 

therapy poses no ethical problems. But these problems, however 

important and often troubling they may be, do not differ in kind from 

those that are inherent in many clinical trials of new and unproved 

treatments, with perhaps the additional dilemmas caused by the hype 

and false hopes that have surrounded some early gene therapy trials. 

On the other hand, most observers agree that germ-line gene 

therapy poses quite another set of questions. To contemplate gene 

transfer into the human germ-line was to place the issue squarely into 

the realm of trans-generational therapy. It has the consequence that 1n 

such therapy the whole genome of certain future people would be 

envtstoned as the object of willful and targeted modification. Hence 

there is a developing consensus that whereas somatic therapy is 

morally acceptable, germ-line therapy is not, at least for the 

foreseeable future. 

Now if it can be shown that the target that we achieve through 

germ-line gene therapy can also be achieved by some other means 

then the entire controversy surrounding the germ-line gene therapy can 

be easily obviated. One main aim of germ-line gene therapy is the 

absence of children with genetic disorders. In order to achieve this aim 

some couple might take recourse to what the British geneticist Marcus 
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Pembrey has called a 'winning combination'4 of genes without 

engaging in germ~line gene therapy. In vitro fertilization and embryo 

selection offer a way to do this, by testing the embryos and selecting 

the best to return to the womb. But what counts as a 'winning 

combination' ts a matter of dispute, as is shown by current 

controversies concerning whether deafness is a genetic disadvantage 

or a cultural difference. 5 Anyway, Pembrey himself has admitted that 

there are a small number of couples who could not have recourse to 

the 'winning combination' and for them germ-line gene therapy might 

provide the only chance of producing a child of their own without 

genetic disease: e.g., in the case of mitochondrial disease, where all of 

a woman's offspring are at risk. 

Thus it has become clear that there are a small number of 

cases where germ-line gene therapy becomes necessary primarily 

because parents may prefer to have gene therapy on their own 

embryos. This may be perceived as desire for having a child of their 

own, in other words, genetically related to both parents. It may be 

argued that m germ-ltne gene therapy they would be accepting external 

genetic material But what 1s significant here IS the desrre of parents to 

pass genetic material of one or both of them on to the next generation. 

It 1s this concern that outweighs the threat of external material in germ

line gene therapy. All the above has established that there is a demand 

for germ-line gene therapy The question remains to be discussed is 

whether, in the light of this, germ~line gene therapy should be 

practised. 

Having established that gene therapy 1s the only hope in 

4. Prembrey. M.: ·Embryo therapy: is there a clinical need?' in D. R. Bromhans et al (cd.) 
r:·rhics in Reproducrn:e Medicine. London, Springer- V crlag, 1992. 

'i. Grund fast K. and Rosen L ·Ethical and cultural considerations 1n research on hereditary 
Jcali1ess' in :Holecular !Jw/ogl und ( ;eneflcs. !992. pp. 1.}73-7. 
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certain cases of disease, now let us turn to a closer look at the 

arguments for and against germ-line intervention. Eric T. Juengst 

summarizes the following arguments given in favour of germ-line 

modification for the purposes of therapy: 

Medical utility: it offers a true cure for many genetic 

illnesses, not srmply a treatment of symptoms. 

Medical necessity: such therapy is the only effective way 

to address some diseases. 

Prophylactic efficiency: by preventing the transmission of 

disease-causing genes, the risks and costs of therapy for future 

generations are reduced. 

Respects of parental autonomy: doctors are obliged to 

respond to the health needs of prospective parents who are at risk for 

transmittmg serious genetic diseases 

Screntific freedom. prohibiting gene therapy research 

restricts the intellectual freedom of researchers. 6 

Supporters of gene therapy research concede that it involves 

experimenting with human embryos, but argue that this is necessary to 

benefit generations in the future Successful gene therapy will make it 

possible to save the lives of many infants who would otherwise die, and 

reduce the need to make difficult decisions about what to do with 

embryos that have a genetic disease. 

Let us now summarize the arguments given against germ

line intervention: 

6. Eric T Juengst. ·Germ-Line (]ene f"herapy. BacJ._ to Basics·. Journol o! Medu. uw und 
Philosoph\. 16 6 (December 1991) )89-590 
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~~ Scientific uncertainty and risks to future generations: The 

long-term effects of germ-line gene therapy cannot be assessed 

without clinical follow-up of patients over generations, a difficult if not 

impractical prospect. It is also apprehended that by removing diseased 

genes from the genome of future persons, one may unwillingly 

eliminate the hidden collateral benefits that those genes may also 

have. 

Some thinkers oppose germ-line interventions on the 

ground that it amounts to 'playing God' They condemn it as arrogant 

and illegitimate interventions into the natural order. The basic idea, 

buttressed by recourse to familiar icons such as the Sorcerer's 

Apprentice, Dr. Faust and Frankenstein, is that man does not have the 

wisdom and foresight needed to exert the powers of the creator. And if 

he were indeed wise enough he would abstain from acting above his 

God-given station in the universe. 

Germ-line modification is the start of a slippery slope to 

enhancement Once the techniques of gene modification have been 

developed they are open to misuse, tempting those in power to alter 

genes for reasons other than eliminating disease. 

Consent of future generations is impossible to get. This 

argument points to the fact that trans-generational gene therapy would 

amount to non-consented therapy on not-yet-existing people Persons 

belonging to the distant future and affected by germ-line gene therapy 

performed now would be held hostage to what we think is good for 

them. 

Allocation of resources: germ-line gene therapy may 

never be cost effective. A question often asked is the increasing cost of 

high-tech medical care in general and the price society pays for a 
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strained health care system. Can we afford such expensive therapy, 

and who should receive it? And who decides? 

~ Integrity of genetic patrimony: it 1s argued that future 

generations have the right to inherit a genetic endowment that has not 

been intentionally modified. 

Thus it is seen that ethical controversy about gene therapy 

centres round the germ-line intervention. It is this issue that has proved 

intractable. 

Alexander Mauron op1nes that most of the debate about 

germ-line gene therapy stems from two conceptual problems. These 

are: 

i) Germ-line gene therapy on humans is a technology 

whose concrete empirical outlines can only be guessed at. Ethical 

evaluation of a technology. which still belongs to a speculative future, is 

beset with epistemological uncertainties. which raise the more general 

problem of anticipatory evaluation and regulation of this exotic 

technology 

ii) It is not clear what sort of germ-line interventions would 

qualify as 'therapy'. This is an added element of conceptual uncertainty 

that makes an ethical evaluation difficult 7 

It 1s true that a set of anticipations from present knowledge 

and practices make the topic controversial. Science-fiction scenarios, 

perhaps, have added more dimensions. And more important it is to 

notice that rather than the distinction between somatic and germ-line 

gene therapy, it is the distinction between therapeutic and ameliorative 

7 Alexander Mauron: "Ethical aspects of germ-line gene therapy· in Cienetlc.\ m !!unum 
RepruJuctwn ed. by E. Hildt and S Graumann. Ashgate. 1999. p. I CJ7. 
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genetic interventions that occupied the centerstage of ethical 

discussions. To be more precise, for many, gene therapy for healing 

real diseases is acceptable, but gene therapy that aims at improving 

human nature by adding novel biological properties not usually found in 

human persons is eugenic (or immoral by definition) and should not be 

allowed. In scholarly debate, however, this view has never met with 

unanimous assent but continued to invite controversy. We find many 

instances where the conceptual relevance of this distinction (i e., the 

distinction between bona fide therapy and enhancement) was 

challenged or the ethical rejection of germ-line gene therapy and/ or 

genetic enhancement was questioned. 8 

A little reflection makes it clear that it is not difficult to render a 

critique of the arguments given (and we have summed up) against 

germ-line intervention Although it 1s true that great caution must be 

taken. still it is difficult to believe to believe that the dangers call for a 

lack of v1s1on or a lack of courage There are many who opine that the 

theological concept of anthropology emphasises that human creativity 

be placed 1n the serv1ce of visionary beneficence. and germ-line 

modification should be considered one possible means onented 

towards a beneficent end. For Ted Peters, a thinker in this field, if we 

understood God's creative activity as giving the world a future and if we 

understand the human being as a created co-creator. then ethics 

begins with envisioning a better future This suggests that we should at 

minimum keep the door open to improving the human genetic lot and, 

in an extremely modest way, influencing our evolutionary future. If we 

can welcome the steps taken to influence (i.e., to expedite) our spiritual 

evolution (e.g., by Sri Aurobindo) then why should we fear to think 

about expediting physical evolution using genetic means? The derisive 

8. F g. by Lappe 1991, Wive! and Walters 1993. Agar 1995. Holtung !997 and so on. 
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use of the phrase 'playing God' should not deter us from shouldering 

our responsibility for the future. "To seek a better future is to 'play 

human' as God intends us to." 

The first argument delineated by us against germ-line 

manipulation is technical. It states that although the motive for 

modifying germ genes may be the enhancement of human well being 

for future generations, unexpected deleterious consequences may 

result Removal of an unwanted diseased gene may not eliminate the 

possibility that other gene combinations will be created that will be 

harmful. Inadvertent damage could result from biologists' inability to 

predict just how genes or their products interact with one another and 

with the environment. Therefore it would be argued by the prudent 

observer that we take a 'wait and see' attitude and that we move 

cautiously as the technology develops 

But the problem of unexpected consequences is one that 

confronts all long-term planning and in itself should not deter research 

and expenmentation guided by a vis1on of a healthier humantty. 

About the argument that by removing disease genes one may 

unwillingly eliminate the hidden collateral benefits of these genes it 

may be candidly admitted that many recessive disease genes have 

been maintained in human populations by selective pressures 

favouring heterozygotes. There are hypotheses about the heterozygote 

resistance for a few recessive diseases. But this sort of benefit is only 

relative. More importantly, it is populational rather than individual and 

usually reflects the evolutionary past of human conditions. It is contrary 

to reason to conclude that recessive disease genes should always be 

preserved for the sake of this hypothetical populational benefit against 

the interest of actual suffering individuals. In addition, the argument is 



invalid for dominant disease-causing mutations, where the hidden 

benefit is excluded by definition. Mauron calls the intuitive appeal of 

this argument 'the Panglossian view of the genome'. Just as Voltaire's 

Dr. Pangloss thought that all evil is a hidden good, similarly it may be 

argued that we should believe in a kind of pre-established genomic 

harmony, where disease genes are present for some good reason, 

otherwise nature would not have put them there. But the nature, that 

put them there, is just the sum-total of the blind and opportunistic 

strivings of natural selection, utterly indifferent to the good of human 

individuals. It is true that anyone who is not opposed to germ-line gene 

therapy would nevertheless want to see it scrutinised very carefully for 

its long-term safety. But is it not true that any treatment that irrevocably 

modifies the biological constitution of future people-and therefore 

resonates indefinitely into future-can ever pass muster in terms of 

safety, because some of its possibly deleterious effects would 

necessarily lie beyond the horizon of every possible prediction. 

About the argument that in resorting to germ-line intervention 

we are tempering with gene pool as these so-called bad genes may 

have some hidden benefits it may be suggested that we would have to 

be very confident indeed of a number of things before we might be 

justified in accepting such a cruel gamble: first, there is indeed a 

positive side of the defective gene; second, that such a positive side is 

sufficiently important to be worth preserving at the terrible cost 1n 

human suffering that would be required to preserve it; and finally, such 

positive effects can not be or are not likely to be achievable in any 

other way. In the absence of such confidence no sane being would 

think it worth preserving disability and disease on the off chance that 

some good might come of it at some unspecified and unpredictable 

point in the future. 



Let us now turn to the caution 'Thou shalt not play God' 

(second argument given against). The acerbic rhetoric, it is sometimes 

argued, that usually employs the phrase 'playing God' is aimed at 

inhibiting, if not shutting down, certain forms of scientific research and 

medical therapy (and mainly germ-line gene therapy). Here the 

problem arises if the reference of plying God is taken literally. 

Theologians are not usually enthusiastic about prohibitions on 'playing 

God'; logically invoking the notions that man is called upon by God to 

be a cocreator, and not merely a passive and subservient caretaker of 

the creation. We find expressed evidence that Christian, Jews and 

Muslim theologians are supporting germ-line gene therapy. 9 For 

instance, the Catholic Health Association of America opines that if we 

can improve human health through germ-line intervention, then it is 

morally desirable. For it, "Germ-line intervention is potentially the only 

means of treating genet1c diseases that do their damage early in 

embryonic development, for which somatic cell therapy would be 

meffect1ve Although still a long way off. developments in molecular 

genetics suggest that th1s 1s a goal towards which biomedicine could 

reasonably devote its efforts. :u Once a Btshop of Delhi also said "One 

cannot see anything intrinsically forbidden or evil in gene therapy, 

whether somatic or germ-line.'' 

Karl Rahner, a Roman Catholic theologian, while discussing 

the mteraction of the material and spiritual dimensions of human 

nature, described the evolutionary history of the human race in terms of 

'becoming'. Human becoming consists in the self-transcendence of 

living matter (David Hyed in his Genethics also speaks in the same 

tune). Nature has a history, and this history develops toward the 

9. I do not have any idea of 1-1 indu theologians standpoint. 
I 0. Catholic Health Association of the U. S., Human Generics Dh,cal Issues 111 Geneflc 

Testing, Counsellmg, and Therapy. 1990. 19. 



human experience of freedom in the spirit. But Rahner and Hyed do 

not stop here. For them, the human race is not merely a spiritual 

observer of material nature. Nor is human history limited to cultural 

history. Human history is "also an active alteration of this material world 

itself." 11 We human beings apply our technical and planning power of 

transformation even to ourselves. As subject we are becoming our own 

object, becoming our own creator. Curiously, what Rahner is describing 

here is human nature. 

Karl Rahner observation makes it plain that self

transcendence and the possibility for something new belong indelibly to 

human nature. Human existence is 'open and undetermined'. In saying 

this Rahner comes very close to Rabindranath Tagore. Tagore also 

emphasized on the infinite possibilities of human nature. That to which 

we are open, says Rahner, is the infinite horizon; we are open to a 

fulfilment yet to be determined by 'the infinite and the ineffable mystery' 

of God. If we try to draw any axioms that connect sublime theological 

vision to an ethtc appropriate to genetic engineering, then openness to 

the future can be translated into responsibility to the future. Such a 

theological vision undercuts a conservative or reactionary proscription 

against intervening in the evolutionary process. Rahner describes the 

temptation to condemn genetic research and its application as 

"symptomatic of a cowardly conservation hiding behind 

misunderstood Christian ideals "12 The health and well being of future 

generations not yet born is a matter of ethical concern when viewed 

within the scope of a theology of creation that pictures the human being 

as the created cocreator. It is the vision of future possibilities, not the 

present status quo, which orients and directs ethical activity. When 

11. Karl Rahner, ··christology within an l:'ovolutionary View··. Theologn·u/ !nve.\ttgatiom. Vol 
V (2::? volumes), London: Darton. Longman & Todd. (1961-1988). p. 168 

12 Rahner. Theological lnvesttgations. I X: 2 l I. 



applied to the issue of germ-line intervention for the purpose of 

enhancing the quality of human life, the door must be kept open so that 

we can look through, squint, and focus our eyes to see just what 

possibilities loom before us. This will include a realistic review of the 

limits and risks of genetic technology. But realism about technological 

limits and risks is insufficient warrant for prematurely shutting the door 

to possibilities for an improved human future. Rather than playing God 

or usurping God's power, seeking to actualise new possibilities means 

we are being truly human. 

We have seen that one of the sources of the fear of playing 

God is the science fiction. The message that these fictions carry is that 

though we begin with the best of intentions in exerting human 

creativity, the result may include negative repercussions that escape 

our control. The same is the risk in germ-line intervention. Due to our 

inability to see the whole range of interconnected factors, we may 

1nadvertently disturb some sort of existing balance in nature and this 

disturbance could redound deleteriously Socially, it could contribute to 

stigma and discrimination. The very criteria to determine just what 

counts as a 'defective' gene may lead to stigmatising all those persons 

who carry that gene. The very proffering of the image of ideal child may 

give rise a sense of inferiority to those who do not measure up. To 

embark on a large scale program of germ-line enhancement may 

create physical and social problems which will make us blame the 

human race for its pride, its hubris, its stepping beyond its alleged God

defined limits that brings disaster upon itself. 

But the challenge that confronts us can be seen from another 

angle. The correlate concepts of God as the creator and the human as 

the created cocreator orient us toward the future, a future that should 

be better than the past or present. One of the problems of the 



arguments given in the preceding paragraph is that they implicitly 

assume the present state of affairs as adequate. These arguments 

tacitly bless the status quo. The problem with the status quo is that it is 

filled with human misery, some of which are genetically caused. Is it 

not possible for us to envision a better future, a future in which 

individuals would not have to suffer the consequences of diseased 

genes? I fully admit that we should be cautions and prudent and 

recognize the threat of human hubris. Still, our ethical vision cannot 

acquiesce with present reality. It must press on to a still better future 

and employ human creativity with its accompanying genetic technology 

to move us to the envisioned future. 

Finally, the issue of germ-line intervention is linked to what 

Mauron has called 'genomic metaphysics'. It 1mplies a notion that the 

genome of a person is ontologically central to that person's nature, 

whereas all other attributes are more or less peripheral. An assumption 

of this sort 1S necessary if one is to understand why mankind is 

permitted to change itself by health care, Immunisation, education. 

social conditioning, Ideological brainwashing and so on, but is not 

allowed to touch the genome. This essentialist conception of the 

genome is quite problematic. Kevels is of the view that the attempt of 

sacralisation of the genome is an ideological move that originated with 

the eugenic movement. 13 Given the fact that eugenics is a controversial 

issue, if somebody does not accept the argument given for eugenics, 

then the question arises why should we respect the genome more than 

any other contingent aspects of human nature. We shall have more 

detailed analysis of this point when we come to the discussion of the 

last argument. 

13 Kevels. D. L In the Name ojEugenics Genetic.\ und the uses uj!Jumun 1/ereditr. Knopf: 
New York. 1985 (Chapter 4 ). 



The issue of eugenics 

It is the third argument given against germ-line gene therapy 

that has proved very intractable. It involves many issues such as the 

distinction between therapy vs. enhancement, eugenics, slippery slope 

and so on. These are very controversial issues and no argument can 

be regarded as final here. About the 1ssue of eugenics there are 

equally cogent arguments for and against it, and the settlement of this 

issue is so difficult that it demands a separate paper to deal with this 

is$ue. However, keeping in mind the space limit our discussion will be 

very brief and selective. 

Let us start with the conceptual distinction between therapy 

and enhancement. There are two stated purposes behind germ--line 

therapy research. One, its aim ts knovvledge, the simple goal that 

dnves all pure science Second, 1ts aim is better human health. The 

avowed ethrcal goal 1s to employ the newly acquired knowledge from 

research to provtde therapy for the many genetically caused diseases 

that plague the human be1ng. John C Fletcher and W French 

Anderson put it aptly: "Human gene therapy is a symbol of hope m a 

vast sea of human suffering due to heredity "14 If only this second goal 

is pursued the issue will not raise so much dust as it does now. 

Virtually no one contests the principle that new genetic knowledge 

should be used to improve human health and relieve suffering. Yet a 

serious debate has arisen that distinguishes sharply between therapy 

for suffering persons who already exist and the health of future persons 

who do not yet exist. By germ-line therapy, as we have seen, we refer 

to intervention into germ cells that would influence heredity and 

hopefully improve the quality of life for future generations. It is here that 

14. John C. Fletcher and W. French Anderson. "Germ-line Gene Therapy • A New Stage of 
Debate". Law Medicine and Health Care. 20• ':2. 1992. p. 31. 



slippery slope begins. It is thought that germ-line intervention though at 

its initial stages of development will aim at preventive medicine, later 

this technique may be used to enhance human health, intelligence, 

strength and so on. It is this spectre that becomes the centerstage of 

all controversy. This point was put in nutshell by James R Crumley, 

one presiding bishop of the Lutheran Church, "There are some aspects 

of genetic therapy (for human diseases) that I would not want to rule 

out My concern is that someone would decide what is the most 

correct human being and begin to engineer the germ-line with that goal 

in mind."15 If we could make a watertight division between therapy and 

enhancement, then we could have drawn a line (may be called 

lakshmanrekha) and then say that upto here we could legitimately 

tread and beyond this not. We could then have successfully prevented 

to all those steps that crossed therapeutic purposes by legislation or by 

some other means. But a deeper discussion will reveal that the border 

between the two is very fuzzy and hence the therapy vs. enhancement 

distinction 1s conceptually fragile We have plethora of instances in 

favour of our view For example. the World Council of Churches in its 

1982 document says. "There is no absolute distinction between 

eliminating 'defects' and 'improving' heredity."16 A 1989 document 

reiterates this position more strongly by proposing 'a ban on 

experiments involving genetic engineering of human germline at the 

present time. Again. Kitcher says that the popular idea of using genetic 

Interventions to restore normal functioning, only normal functioning and 

nothing but normal functioning, is mistaken. 17 The diversity of 

therapeutic paradigms at work in existing somatic gene therapy 

15. Quoted from Paul Nelson. "Bioethics in the Lutheran Tradition". Bioethics Yem·hook. vol. 
l Theological Developments in Bioethics : 1988-1990. Boston: Kluwer. 1991. p. I l 9. 

16. World Council of Churches. Mantpulating Lf/e Ethical Issues in Genetic Engineering 
Geneva. World Council of Churches, J 982. 

17. Kitcher. P.: The Lives to Come. The Genetic Revolutwn and !Iuman l'ussd)[/tties. Simon 
and Schuster. New York. 1963. p. 213 
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illustrate Kitcher's point. Although somatic treatment is identified with 

therapy, there are instances where somatic treatment enhances such 

as injecting growth hormones to enhance height for playing basketball. 

And in germ-line intervention geneticists will initially aim at preventive 

medicine; the science of enhancement, if it comes at all, will only come 

later. All this implies that the therapy vs. enhancement border must be 

considerably refined before it can become a workable and ethically 

relevant concept. There cannot be any logical slippery slope from 

somatic to germ-line gene therapy, but there is slippery slope from 

therapy to enhancement. The spectre of enhancement is usually 

expressed by the term eugenics, which have derogatory connotation. 

This brings us to the discussion of eugenics. 

Wh1le I was going through different books to settle my view 

about eugenics I come across so many views that I found it difficult to 

decide what my position was on this issue. Some of the questions that 

were haunting my mind: Does the new technology of genetics promise 

an ever better quality of human beings or threaten mankind with a new 

source of enslavement? Would these developments be used to breed 

wiser. warmer people, or to a Brave New World in this new millennium? 

Would the new techniques be used only to weed out faults, especially 

genetic illnesses, or also to foster desired features and attributes? Are 

we knowledgeable enough, sufficiently wise, to make such decisions? 

What made the matter more complicated is the use of a large variety of 

terms indiscriminately and interchangeably such as euphenics, 

eugenics, eutelegenesis, negative vs. positive interventions and so on. 

It was rare to find two scholars using the same terms in the same 

sense. To facilitate our smooth discussion it would be better not to 

enter into terminological confusions but make certain distinctions as 

clear as possible. 
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First it seemed to me helpful to separate genetic interventions 

used for therapeutic purposes from those used for breeding purposes 

(i.e., to order a child with certain desired attributes). Next it seemed 

useful to distinguish between genetic interventions introduced to serve 

individuals (e.g., parents who wish a normal child or a child of high IQ) 

and those used to promote societal, or public policy (e.g., stamp out 

disease, breed wiser people). Finally, let us make a distinction 

concerning the method of intervention used. So we may further divide 

the societal section into voluntary controls (e.g., like Indian 

government's population policy: the way it ask, but do not force, people 

to limit their family size) vs. coercive controls. Having made these 

distinctions, it seemed possible to locate the various issues that were 

raised about the question of eugenics. We can make the following 

chart to specify each issue: 

---- ··---- --------- .. ---· ----.,----------------------- ---,----------- -- ------- ---------------

1 Therapeutic goals ! Breeding goals 
~-- --- ------+--·------- -----------------------· ·----1------------------------------·- .. ·-

• Individual service l1_ e.g_, abort '13. e.g., artificial insemination; • 
I deformed foetuses on parents' choice of donors' i 
: demand ' features_ 

Soc1etal serv1ce : 2. e.g., encourage 4. e.g., urge people to use 
I people to abort a sperm from donors who have 

Voluntary 1 deformed foetus high IQs. 

Coercive re.;~~ r~~~i;~ ~-ge-netic 
I test before marriage 

e.g., prohibit feeble-minded 
persons from marrying. 

i 
---L-----~--- ---~----- ------ - -- -------· -- ..... L .. ____________ -----------------------

Before I start to address the issues separated and depicted in 

the chart, a few word about eugenics will be pertinent. The term 

eugenics brings to mind the repugnant racial policies of Nazism, and 

this accounts for much of today's mistrust of genetic science. No one 

expects a repeat of Nazi terror and hence asks whether human 

genetics represents disguised, or incipient, or possibly a new kind of 

eugenics? But what is ironical is that those who pose the question 
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often may not be certain how to define eugenics. They are almost 

always convinced that it (i.e., eugenics) is a bad thing, one that should 

be prevented. To denounce eugenics, for them, is the litmus test for 

someone to prove that he is socially concerned, morally sensitive. 

Let us begin with the question: what is eugenics? Francis 

Galton, who coined the word 'eugenics', defined it as 'the study of the 

agencies under social control that may improve or impair the racial 

qualities of future generations, either physically or mentally.' 18 

However, it is less often identified as a science than as a social 

movement or policy, as in Bertrand Russell's c:lefinition: 'the attempt to 

improve the biological character of a breed by deliberate methods 

adopted to that endd 9 Had the advocates of eugenics confined 

themselves to study, as Galton writes, the issues would not have 

become a source of anxiety. On the contrary, we know from 

historiography that people from many countries and across a wide 

political and social spectrum advocated policies to genetically improve 

the 'race'. It 1s this thing that causes concern. Hence many thinkers 

employ a narrow definition that identifies eugenics with a social aim 

and often w1th coerc1ve means. All eugenicists did agree that Individual 

desires should be subordinated to a larger public purpose. Going by 

th1s standard, expansion of genetic services motivated by concern for 

the quality of the population would be eugenic, while the same 

practices motivated by the desire to increase the choices available to 

md1v1duals would not be Unfortunately, th1s critenon requ1res 

knowledge of motives, which may not be obvious, and are sometimes 

mixed. 

IS Galton. F.· Inquiries mtu the !!unum Focultr. I SSJ. London: Macmillan. p. 44 
I<) Russell. 13. · ·tugenics' 111 J/urnug,e and ,\/()ntis. I <J24. London l 1\CI"Ight. pp. 2.":1-7 3. 



The matter does not end here. Genetics services are 

generally justified on the following grounds: that they increase the 

options available to families and/ or that they reduce the burden of 

genetic disease in the community, thus saving money. It is exactly on 

this point that Dennis Karjala's comment seems relevant. He asserts, 

"All cost/ benefit reasoning in the reproductive rights area is essentially 

eugenics. ·>20 This is a plausible claim. If a social purpose is the litmus 

test of eugenics, we must assess the importance of different aims, 

which are not often made explicit-and when they are, may disguise 

the truth We often find mstances where thinkers defend abortion 

(which is the object of pre-natal testing) in the language of choice than 

that of cost savings. 

A definition in terms of intention is also at odds with the use of 

'eugenic' to describe the effects of individual action or social policy. A 

practice may be characterized as eugenic when we try to change the 

gene frequency by lowering the number of offspring with 'defective' 

genes Here we are calling it eugenic in terms of consequences. and 

hence mot1ve 1s no longer germane Individuals do not ordinarily intend 

to benefit the gene pool by their reproductive choices. But private 

decisions may, taken collectively, have populational effects. If by the 

word 'eugenic' we also describe consequences, and not just intentions, 

it casts a very wide net. It would make perfect sense, given this usage, 

to call abortion following pre-natal screening, eugenics-whatever the 

motivations for individual decisions or government funding. A definition 

broad enough to include unintended consequences will necessarily 

incorporate most medical genetics or even individual mating decisions. 

_:1() Karjala. D. J ( 1992), ·;\ Legal RL·scarch Agenda for the Genome Initiative· . .Jumnl'rm 1. 

32 (Winter): 121-222. 
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I have come across some recent discussions of 'back-door' 

eugenics that implicitly depend on a definition of eugenics in terms of 

effects. A number of critics have warned of a resurgence of eugenics 

as the unintended result of individual choices. In their view, the real 

danger arises not from state policy, but from our increased ability to 

select the kind of children we want. Thus the new eugenics will result 

from a multitude of voluntary decisions, or even demands for tests and 

screens, rather than from social policy designed with eugenic aims in 

view21 

Most commentators, however, still restrict the term 'eugenics' 

to policies pursued for a social purpose. They often add an additional 

criterion: there must be an element of coercion. According to this 

criterion, the state 'interferes with' or 'controls' or 'imposes' particular 

reproductive options as an effort to interfere with individual's 

procreative choices in order to attain a societal goaiY Eugenics is 

often demarcated from genetics by this criterion 

However, 1f we apply the label only to programmes involving 

some form of coercion. we exclude a large number of mdividuals and 

policies ordinarily associated with eugenics. Many eugenicists stressed 

the voluntary nature of their proposals (e.g., Francis Galton. H. T 

Muller) Virtually all 'positive' eugenics, i.e., which seeks to increase the 

tnc1dence of destrable traits rather than reducing that of undesirable 

ones, would be excluded by this definition. 

Moreover, there is no value-neutral answer to the question of 

whether a policy is coercive. Coercion has different meanings in 

different political traditions. To classical liberals (like J. S. Mill or Isaiah 

21 Duster, T .. Backduor 1o F11gr:nn.1 ( 1990}. Nev, York. Routledge, P .\. 
' 7 Holtzman. N. A.: Prucl!ed With Cau/ion, 1989. Baltimore: J()hns Hopkim llniveroll\ 

Press. p. 223 



Berlin) or libertarian conservatives (such as Milton Friedman) a 

decision is voluntary if there are no formal, legal barriers to choice 

Freedom is thus defined negatively as the absence of restraint 

Coercion, on the other hand, implies the deliberate interference of 

other human beings' with actions a person would otherwise take. One 

is coerced only if actively prevented from attaining a goal. To liberals in 

the tradition of T. H. Green or John Dewey as well as to socialists, 

however, coercion is not simply a matter of legal barriers: we are free 

to choose only when we have the practical ability to agree or refuse to 

do something. From their standpoint, a situation, such as economic 

need, may also be coercive. For conservatives, then, the potential 

parents of a severely disabled child are free to abort the foetus or bring 

it to term From a contemporary liberal or socialist standpoint, choice 

may be lacking, given the medical and other costs of caring for such a 

child. On this view, parents could be coerced into aborting a foetus by 

the threatened loss of insurance coverage or lack of social services. 

This is not to say that pressure would evaporate with national health 

1nsurance Even tn a socialised system if there is no confidence in the 

willingness of society to care for their child once they are unable to do 

so. parents may choose to terminate a pregnancy against their own 

wishes and beliefs. Whether parents are free to choose in these 

situations is a question that will necessarily be answered differently 

from different political standpoints. 

Dane B. Paul suggests another, potentially more productive 

tack. Let us ask what scenarios people actually fear when they express 

anxiety about a resurgence of eugenics, and to evaluate which of them 

(if any) are likely, which (if any) are possible, and which (if any) are 

improbable. 
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Concerns about eugenics typically fall into one of these three 

distinct classes. The first is fear of direct government programmes. 

Those alarmed at the prospect of state intervention often cite the Nazi 

experience, though they usually expect the analogue to be less brutal. 

Thus the biologist Salvador Luria ( 1989) questioned whether the 

genome project will transform 'The nazi program to eradicate Jewish or 

otherwise 'inferior' genes by mass murder into kinder, gentler program 

to 'perfect' human individuals by 'correcting' their genomes'. The 

activist Jeremy Rifkin, supported by some religious and disability rights 

groups, has called for a moratorium on human gene therapy research 

until such time as the NIH establishes a 'Human Eugenics Advisory 

Committee' to evaluate its implications. These critics fear a slippery 

slope leading to state action They believe the government might try to 

design workers less susceptible to environmental insults, or to design 

us in other ways. 'You could see genetic engineering of human beings 

from the foetal level on up', suggests Andrew Kimball, who directs 

R1fkm s Foundation on Emerging Techniques 'If they found that your 

child who's in kindergarten was predisposed to shyness, they would 

alter that child not to be shy These techntques have an enormously 

eugenic potentiaL '23 

How realistic is the fear of direct government Intervention In 

respect to coercive gene therapy. not very. Even if it were technically 

feasible, large-scale gene Implantation would be an extraordinarily 

expensive kind of eugenics. And cost saving has always been the 

strong motive for eugenics. Cost-benefit considerations today are less 

crude and, given sensitivities about abortion, sometimes less explicit. 

But they remain a principal incentive for state provision of genetic 

23 Sa!etan. W. ( 1989) ·Genes' R US' \ew l?epuh!tc ( 17 July). p. 18. 
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services. And it will be a iong time, if ever. before gene therapy or any 

form of 'positive' eugenics can be promoted as a way to save money. 

Cost-benefit analysis could, however, produce a stimulus for 

'negative' eugenics. After all, the plus side of the cost-benefit ledger is 

represented by the number of terminations achieved for a specified 

condition The more women who are screened, and affected foetuses 

aborted, the more efficient the genetic service. Hence cost-benefit 

arguments for state support of these programmes provide an incentive 

to expand genetic testing and maximise the rate of terminations of 

pregnancy for costly disorders. 

Some developed countries already sponsor many pre-natal 

and newborn screening programmes, including some that are 

mandatory Cost-benefit considerations help to explain the vast 

expansion rn the number of women who now undergo pre-natal testing. 

They provide a powerful inducement to test more women, for more 

d1sorders at an early stage As Neil Holtzman and Andrew Tothstein 

note, Avoiding the concept1on of an 1nfant at risk for a genetic 

disease-or avoid1ng the birth of a foetus prenatally diagnosed a 

havmg one--will often be less expensive than clinical management '24 

It is easy to predict that as we can screen more accurately 

and cheaply for more common disorders, the use of genetic tests will 

become increasmgly routinized Will individuals be pressured to make 

particular reproductive decisions as a result? That would qualify as 

eugenics by most definitions. It would in any case be a very unhappy 

development. And it is a likely one, though not as the result of state 

intervention. As Kajala notes, 'Given the natural revulsion that most 

people feel for interference through mandatory testing or, even worse, 

24. Holtzman. N. A. and Rothstein. N A ( 1992). ·I:ugcnics and Cienctic Discrimination·. 
·lmencan Journal ojHumun Genettcs 50, p. -~57 



mandatory abortion, the issues [of 'genetic freedom and genetic 

responsibility') are likely to be raised obliquely' through the health 

insurance system, HMO policies, or doctor pressure. 25 

But pressures can be indirect and involve actors other than 

the state. We may not soon reach the stage of compulsory eugenic 

legislation, denying health-care coverage because of genotype could 

exert pressure on at-risk families to avoid having children with 

disabilities, despite the families' wishes' In fact, these are the anxieties 

most commonly voiced when people say they fear 'eugenics'. They 

worry that tests, screens and therapies will be introduced and 

promoted because they have the potential to generate profits for 

biotechnology companies, savings for employers and life and health 

insurers. and protection against malpractice suits for physicians-and 

that they will lack realistic alternatives to the decision to be tested or to 

abort a foetus identified as 'defective' as a result of policies adopted by 

these quasi-public or private actors. The problems will intensify as 

earner and predictive tests for common disorders (representing large 

markets) become more reliable That an msurer. rather than the state 

mandates a test does not necessarily make its consequences less 

drastic. 

In the absence of public policy designed to prevent misuse, 

the conjoined interests of powerful non-state entities, such as 

physicians, lawyers, insurers, and biotechnology firms, will often drive 

reproductive decisions. These are entities over which the public has 

limited control-precisely because they are private. In some 

formulations, this is a subtler version of the coercion about state action. 

Thus Robert Wright suggests that the real threat is not a government 

2:'i Karjala. D. J. (1992) ·A l.L:gal RL:~L:arch AgL:nda t(.)r the Human CienomL: Initiative'. 
Jurimetri(.'s. 32 (winter), p. 159. 



programme to breed better babies. The more likely danger, he writes, 

is roughly the opposite; it isn't that the government will get involved in 

reproductive choice, but that, it won't. It is when left to the free market 

that the fruits of genome research are most assuredly rotten 26 In any 

case, this package of problems is certainly real, whether or not it is 

labelled eugenics. 

The real problem is that once the principle of cho1ce in 

respect to a non-medical condition is admitted, it is hard to know on 

what grounds it can be denied to parents who want to give their child a 

competitive advantage with respect to intelligence, height, or other 

socially desired characteristics. 

Whether we want to start down this road 1s a question worth 

asking, whether or not we subsume this choice under the term 

'eugenics' It is also the one we will have hardest time thinking through 

The reason, 1n brief, 1s this those who are most concerned with these 

particular lmts) uses of genetics tend also to be the most committed to 

the pnnctple of reproductive autonomy If the latter is considered an 

absolute right, we will have to accept a certain amount of 'back-door' 

eugenics. under whatever rubric. A situation in which prospective 

parents can order the genetic characteristics of their offspring will also 

reinforce socio-economic inequality, since those at the top of the scale 

can purchase (and for cultural as well as economic reasons want to 

purchase) more genetic services than do those at the bottom. This ts 

not a future that many critics of the new genetic technologies would 

welcome. But it seems to be the path down which we are heading

unfortunately by default, rather than as the result of reasoned debate. 

26. Wright, R. ( 1990). 'Achilles Helix· . .VeH' Repuh!Ic(9 and 16 July). p. 27 



Now let us look at the chart we have prepared. As we have 

separated all the issues it would be easy to spell out how I think about 

each box of genetic tools. 

Individual Therapy 

Cell 1 (or individual therapy) generated by the intersection of 

these coordinates does not pose much problem. There is little reason 

for not providing individuals with all the genetic therapeutic services 

they would be willing to use. No religion or government should force 

parents to give birth to severely deformed children, and to force into the 

world children doomed to a distorted, miserable life. Any sort of genetic 

mtervention (including germ-line therapy) for the above purposes 

should be made available to all. It is a scourge of our society that many 

of these genetic interventions. like many other forms of advanced 

rned1cal services, ma1nly help the well-off largely because the poor are 

iess mformed and more economically constrained 

Even for therapeutic goals these benefictal uses of genetic 

mtervention should be used with certain precautions New techniques 

should be made available only after they are well tested. We should be 

watchful of the corporations seeking to make a quick buck from new 

techniques. Once genetic techniques were proven sound only under 

one condition therr application should be curbed: if there were good 

evidence to show that providing such serv1ces to individuals would 

cause serious, clear, and present harm to society. An unlimited priority 

of the individual over society should not be given. It is on this principle 

that we support even court's interference to curb pollution in 

metropolitan cities by limiting the movement of the pollution making 

vehicles(as recently we have seen in some metropolitan cities in our 

country). 
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Having discussed the various facets of individuai therapeutic 

goals, we come to the conclusion that new genetic therapeutic 

techniques should be allowed as it would bring much joy to parents and 

children, and cause little discernible harm. 

Societal Therapy 

Cell 2 of our table does not admit of so easy solution. Let us 

imagine a situation in which society has a therapeutic goal but the 

individuals don't go along with them. At first glance, this may seem 

absurd: how can we speak about a society that has therapeutic goals 

other than those of the individual members That this is quite possible 

can be gleaned from non-genetic areas. Let us take the instance of 

smoking Antismoking campaigns are promoted by government. If 

individuals were really willing to heed sound medical advice, these 

campaigns would be unnecessary But because of addiction society 

does enter the picture Society employs voluntary methods 

(propaganda) and economic pressure (high taxes on cigarettes) Thus 

soc1etys forcmg ot 1ts members to attend to their health is far from an 

unknown phenomenon Could soc1ety step in, on the same grounds. 

concerning genetic matters? 

At first glance it seems that coercive genetics-the use of 

society's laws, courts, Jails, and policeman-to force the weeding out of 

undesirable genes is intolerable and repugnant. Unlike the abuse of 

one's health by means of smoking, the union between two persons, 

which gives life to a third one, should be kept free of all government 

intervention. One need only think of what would happen if some official 

decided that in order to reduce criminality, chromosome tests on all 

pregnant women would be required and abortions demanded of all 

mothers who carry XYY 'criminal' foetuses We would end up with 
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policemen dragging women to abortion clinics and mothers going 

underground to protect their embryos. If the government uses its force 

with respect to these matters, it would constitute the ultimate violation 

of the contract that keeps people tolerant of the state. It would 

completely undermine the legitimacy and the moral basis of 

government. Therefore, if any attempt is made to move in the direction 

of coercive intervention, citizens should meet it with the utmost 

opposition It is for the possibilities of coercive intervention that many 

call for setting up the strongest possible barriers against them. 

What is opposed here is forced genetic interventions, not the 

setting and promotion of genetic goals. Individuals are often 

shortsighted selfish. They act as though they are the only ones in need 

and disregard the fact that what might work for one often wili not work if 

all individuals act tn the same manner. Hence there is good reason to 

take into account societal needs--those future, aggregate, and shared 

needs of the people who make up a given society. But these needs be 

met not through the use of force. but through voluntary means. Which 

of the variety of voluntary means should be relied upon depends on the 

circumstances. 

Another reason against coercive means is that genetic illness 

cannot be overcome the way other diseases can be such as Polio. 

Testing everyone's Chromosomes and pulling out all the sick genes will 

not rid us of genetic illness. The basic reason is that nature continues 

to produce new supplies of such genes through mutations. These are 

like printing errors, however carefully we set the type, even if it is free 

of errors, for every X-thousand print-offs (or children to be conceived), 

a certain number will be defective. Thus even those genetic illnesses 

that result in the early deaths of all carriers before they have children 

do not disappear. 
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It has been argued by many that the whole attempt at genetic 

public policy is a waste of time, that it is hopeless. However this is 

clearly not the case. While we may not be able to reduce the defective 

rate, we can at least catch nature's errors and eliminate them before 

they torment our children and agonize many parents. We may well 

have to repeat the process for each generation, but this does not make 

it without value. While it would be preferable to eliminate these 

illnesses once and for all, the next best thing is to eliminate their 

consequences-their human and economic costs. 

Thus about cell 2 of our chart our conclusion is that we should 

advance public policy of genetic interventions for therapeutic purposes, 

but by voluntary means, not by coercive means under any 

circumstances. This brings us to the next half of the exercise. Should 

we use genetic interventions, not to remove or otherwise overcome 

sickness-producing genes, but to promote those genes, which are 

believed to carry, desired qualities, ranging from a more attractive 

complexion to higher intelligence. 

Societal Breeding 

The use of genetic techniques for improving genetic qualities 

ra1ses a quite different set of questions. This form of genetic 

intervention is discussed most often from a societal viewpoint, because 

1t is here that the best-known attempts at breeding 'better' people have 

been made. In the past these efforts were directed toward goals that 

almost all people find abhorrent, especially those by the Nazis. They 

tried to breed a 'master' race, using such abusive techniques as the 

extermination of those whom they felt had inferior genetic qualities (not 

just Jews, but also feeble-minded Aryans and other populations). 

Again, the very notion of selective breeding brings to mind the secret 



103 

society in some parts of U S. A. organised in 1915 and known as Ku 

Klux Klan. 

But was it time to examine these taboos? Could we simply 

dismiss out of hand all the promised lands that are within our reach? 

Many scientists consider it rash simply to brand 'unthinkable' the 

promise of breeding a race who would have freedom from gross 

physical and mental defects. have sound health, high intelligence, 

general adaptability, integrity of character and nobility of spirit. Why 

dismiss the notion of using biotechnology to create people with, as H. 

J. Muller puts it, "a genuine warmth of fellow feeling and a cooperative 

disposition, a depth and breadth of intellectual capacity, moral courage 

and integrity, an appreciation of nature and art, and an aptness of 

expression and communication?" 

The new era is uniikeiy to return us to Fascist notions of 

genetic determinism, but mstead, will move public policy toward a 

synthesis, which would rely on both educational and biological factors 

The synthesis era Will be concerned with their combinations and 

1nteract1on The new era seems to show more Interest 1n and tolerance 

for genetic engineering than ever before, but without going overboard 

and seeing it as a cure-all. One cannot dismiss out of hand the notion 

that our drive to govern our condition, rather than being subject to the 

blind fluctuations of forces we can neither understand nor control 

m1ght be helped through biological engineering 1n addition to 

institutional reforms and power redistribution. 

The curse of modernity is that the revolutionary expansion of 

means-of instruments-have rebelled against the creator and his 

purposes. Like a Frankenstein's monster, technology has gone beyond 
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the control of its maker. It distorts society to fit the !ogic of instruments 

rather than to serve the genuine needs of its members. 

The primary mission for the next era is the restoration of 

primary of human values. This may be, reflected, in the willingness to 

trade off at least some economic growth and technical progress for 

more humane work and a greater care of nature. The problem is that, 

at present, all efforts to restore the primacy of human values over 

tools-by expanding our brainpower and wisdom-have not 

progressed very far. Efforts to do so via institutional reforms, social 

revolutions, or rejuvenation of self seem to provide at best only partial 

solutions. Hence one has to consider the notion, advanced by H. J 

Muller and others that a 'higher'. less aggressive, more intelligent 

breed may have to be biologically cultivated before a more humane 

society can arise. As one biologist, James F. Danielli, puts it: "From the 

point of view of genetics. man is a barbarian clad in the trappings of a 

c1vi!izatton m which he 1s til at ease. and barely able to contend. Social 

scientists pin their hopes for easing this unfortunate state on possibility 

of improving human institutes and environments But with human 

genetics as it is this 1s a most dubious proposition."27 The author goes 

on to define the sources of our problems as nationalism, 

aggressiveness, and excessive bureaucratic inclination all of which 

render society unmanageable He suggests that genetic engineering 

could help remedy all these proclivities. 

But it is downright naive to believe that in large organisations 

the tendency to malfunction has a genetic base. If people tend to be 

lethargic, can education turn them into a productive and creative race? 

27. James F. Daniclli. ·'Industry, Soci<:ty, and Genetic Lng.ineering". The Hastm:.; Cen/1'1: 
He port 2. 6 (Dec 1972) p. 7 
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It seems to me that we must draw on both social and biological factors 

if the human condition is to be bettered. 

Anyway, I do not think a breeding policy will be abominable to 

society. Would not most of us like to grow more intelligent and warmer 

persons? It is exactly the aim of our educational policy. And who said 

we need a uniform race? Could we not breed some of each kind? 

Since the implementation is to be voluntary, there will be no more 

uniformity than people will choose to have. At issue is a public policy, 

which welcomes certain biological qualities. This is rather similar in 

nature to our call for limiting the family size Some are influenced by it, 

others ignore it Similarly, in the case of breeding policies, even if there 

were one recommended fruit, many would not buy it. And if some 

attributes do prevail. it would be because many people accept the 

policy In short. I do not see a contradiction between such a genetic 

policy and a democratic society. 

Several b1olog1sts have argued that breeding a supenor race 

1s all pte 1n the sky For them, such breeding is technically infeasible 1n 

the near or even remote future. The whole argument is unnecessary, 

they say, because no such changes can be effected. As mandatory 

and uniform policies are out of the question, voluntary adherence 

would be limited in scope and hence in effect 

Having learned the arguments of supporters of genetic 

intervention and its critiques, I have come to feel that the truth probably 

lay, as it so often does, somewhere between the extremes, between 

the advocates and the deriders. To my mind, unless someone could 

bring up a new argument against a public policy that would encourage 

people voluntarily to favour certain traits, it should not be opposed. A 

limited genetic experiment might be acceptable. It has been argued 
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that even such a limited experiment would require twenty generations 

to complete because of the slow accumulative effect of such changes. 

The scope of the effect depends, of course, on how many people will 

choose to heed the genetic suggestions and the extent to which they 

will marry each other rather than 'outsiders'. As the benefits will almost 

surely be gradual and not sensational, there is hardly any reason to 

oppose them. 

Thus while argu1ng we must separate 'voluntary eugenics' 

from 'coercive eugenics'. Voluntary eugenics, publicly promoted, freely 

accepted or refused need not be opposed. Coercive eugenics, those 

imposed by the state, which must be abhorrent to all, must be fought 

by all means known to human beings, like other totalitarian policies. 

Now, what is one to say about individual seeking to breed 

children the way gardeners seek an attractive hybrid of flowers? One 

may reluctant to favour a public policy on the side of genetic 

Improvements-but how about individuals shaping the genes of the1r 

offspnng to thetr own heart's des1re? 

Individual Breeding 

The above question brings us to the issue of gene shopping. 

Gene shopping, choosing and combining the biological qualities of a 

child yet to be conceived and designing it to the parent's preferences. 

is discussed chiefly in science fiction and occasionally in press. As 

gene shopping is a remote idea many feel that it is quite unnecessary 

to worry about the wisdom, ethicality, or social consequences of 

developing genetic supermarkets. Experts maintain that gene shopping 

is a long way of because most of those biological attributes, which are 

genetically determined, are controlled not by one, but by several 

genes, acting together in ways far from fully understood. Moreover, 
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most of our attributes are shaped in an interaction between our genetic 

inheritance and our psychic and soc1al upbringing. Last, but not the 

least, we know from breeding domesticated animals that if we push 

one attribute, we tend to weaken most others, ending up with a highly 

vulnerable, unbalanced species. Gene shopping, then, seems to hold 

much less promise than its outspoken advocates have claimed. 

But it does not follow that one need not discuss the 

implications of breeding to individual order, because some gene 

shopping is technically possible right now. The issue they raise, at least 

psychologically, are not different in principle from those that will be 

raised by the future developments. Because of early technical and 

related social developments, the question must be faced, and the 

sooner, the better. Sex choice is a case at hand_ When a test is done 

to determine if the foetus has some genetic illness, its sex is often 

determined as well. The development of sex choice techniques makes 

it possible to choose sex The question. then, cannot be avoided: 

Should parents be allowed to choose their child's sex, and, by 

implication other genetic qualities a choice which obviously is not one 

of health over illness. not a therapeutic matter at all, but clearly one of 

the breeding? 

As long as sex choice entails abortion this procedure is 

tolerable for therapeutic. but not for breeding, purposes. But who 

should have the right to decide? We. in India, already allow parents to 

abort children in order to limit their family size, hardly a therapeutic 

goal. We say that both parents and children would be happier if there 

are no more than two children per family. Now, should doctors or the 

state decide that parents are not allowed to plan their children-their 

sex and soon other attributes-only their number? And what if a family 

of four boys feels one girl essential to make it happy? It seems to me 
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the decision should be up to the parents. It is understandable that the 

aggregate consequences for society, if its members freely choose the 

sex of their children, would be quite undesirable. But these 

consequences are not severe enough to warrant limiting the 

development of sex-choice techniques. I recognize that society has 

needs of its own and that a sever sex imbalance could damage these. 

However. by my calculations the damage would not be considerable, 

for the present son-complex will surely decline with the impact of 

women's liberation. 

Thus I hold that since society is not likely to be seriously 

undermined by such techniques, we should not prevent individuals 

from gaining whatever happiness they can If this entails adding a boy 

or a girl to their family, why not let them? It seems to me the same 

holds true for other means of genetic shopping now available. If we 

allow people to gamble on winning a fortune in a state lottery, it seems 

to me that we could not prohibit them from trying to improve the 

biolog1cal lot of their children. 

Now let us see what we could tolerate and what we should 

oppose Genetic interventions for individual therapy needed more 

support. Social force should not be applied for either health or breeding 

purposes. Voluntary promotion of public policy in genetic matters 

makes good sense Individuals should be free to breed what they 

wanted to Steps, however. must be taken to see that the public is 

better informed as to what to expect, so that they can make wiser 

decisions. 

One thing always leads to another. If we open door to genetic 

engineering of one kind, will it not lead to the other, less desirable 

forms? Would not voluntary firms turn into coercive ones as 
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governments become attracted to prospective gains? Neat conceptual 

chart, I am aware, do not keep social forces within their boundaries. 

Actually, one of the arguments most often made against genetic 

engineering, as we have seen, is that to engage in it is to step on a 

slippery slope: once we lose our footing, we find ourselves on our 

backside at the bottom of the slope. Some fear that once we use 

genetic interventions for therapeutic purposes, they will also be used to 

breed people. Others think that once they are allowed for individuals, 

governments will also use them. Still others feel that what might start 

out as a voluntary public policy in a free society may end up as a 

coercive measure used by a devilish totalitarian government to xerox a 

million copies of super solders or secret agents. Finally, a slippage of 

moral is feared Once we start making babies on assembly lines, what 

will happen to the family--indeed, to the sanctity of human life? 

Little hope for avoiding the problem could be expected from 

the techniques themselves, because the interventions, which work for 

one goal could also be used for others. Like master keys, they open a 

large variety of genet1c doors Thus genetic techniques could serve as 

both healers and breeders. to advance individual needs as well as 

societal goals. 

But what a society should do? Not step on the 'slope' at all? 

No one should oppose all genetic interventions because this stand 

wreaks misery on people, misery we know how to avert. It seems 

inconceivable that such genetic information and medical help will be 

withheld in the name of such an abstract notion as a slippery slope. 

Thus, morally, we have no choice but to set our foot on the slope and 

negotiate it part of the way. We shall have to find ways to stop from 

rolling down, but we cannot afford to allow fear of the lower reaches to 

keep us from reaping the benefits awaiting us at higher reaches. 
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The other slippage about which various commentators worry 

lies in the means used to promote public policy in this field. A 

government, it is said, could start with completely voluntary efforts (the 

way we now try to persuade people to have smaller families), go on to 

exert economic pressure, and from there take outright coercive steps. 

There is no denying that there is such a danger. But one must note that 

such slippage is not as inevitable as those who point to it often imply. 

There is public debate, a political struggle, and even moral 

assessment, whenever means of control are changed. 

Finally, some observers worry about moral slippage. There 

are now several mores agitating against the notion of genetic 

engineering. including those, which extol the family, the taboo against 

recognized racial differences, and the values that stress the sanctity of 

human beings. Once tampering with all these becomes acceptable, 

there would be a further weakening of the moral veneer that keeps 

people civilized and keeps others viewing fellow being as ends rather 

than means These might be affected by genetic engineering, although 

there are scores of more powerful factors that challenge them. 

However, the historical record shows that while some taboos 

surely did gradually weaken, others were reset. In short, slippage is not 

a foregone conclusion. Our choice is not limited to a technological free

for-all or a conservative clinging to traditional norms. We have more 

options than to remain fearfully stuck at the top of the slope. afraid to 

pick up fruits growing midway, out of fear of ending up at the bottom on 

our collective rear end. If wiser public policies are to be formed, we 

must further evolve our capacity to reset taboos instead of being frozen 

in by them or breaking down into anarchy. 
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The next argument of our list is concerned with 

transgenerational gene therapy where 1t 1s argued that it is a non

consented therapy on not-yet-existing people It is said that we will be 

held accountable by future generations for the wrongful damage we 

inflict on them. 

This argument can be met in two ways. On the one hand, the 

present generation will not be around in the future and hence they 

cannot be held accountable in the sense that they can be punished by 

Imprisonment Of course this is not an ethically sound argument. Just 

because we cannot be punished does not mean we are not 

accountable in a moral sense. But the other side of the argument is 

equally convincing. Though absent, we can be held accountable by our 

progeny in the sense that future finger can be pointed to us for our 

failure to assume responsibility. 

Suppose we draw up the previous concern for accountability 

and combine it with the concepts of rights and wrongful birth. Then the 

questions are: Might future generations blame us for their wrongful 

birth by damaging them through germ-line intervention? Or. in contrast 

might they blame us for not intervening in the germ-line, thereby 

leaving them to suffer from diseases we could have prevented? We are 

at an ethical crisis-that is, on the verge of an ethical challenge where 

creative action is demanded-because whether we engage in germ

line intervention or not if we are technically capable, then we will be 

held morally accountable. Here a contrast with the environmental crisis 

is illuminating. We can imagine our posterity on a deforested earth, 

mines depleted of their minerals, lakes dead from acid rain, food supply 

contaminated by chemicals, skin cancerous due to depleted ozone 

layer, raising their finger at us in anger. They will claim we violated their 

right to a life-giving environment and hence are accountable 
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The penultimate argument gtven against germ-line 

modification is that it will reinforce existing soctai discrimination. 

Discriminations for various reasons. One such reason may be only 

economically well off will be able to afford it whereas others will leg 

behind and hence they will be treated as 'damaged goods'. 

In order to counter the above argument it may be said that it 

is an obvious fact that discrimination in various forms already exist in 

society at present. Discrimination seems to flourish quite well without 

germ-line manipulation, yet somehow this is alleged to count as an 

argument against the latter. If the argument rests on the premise that 

germ-line enhancement will create a technical ideal achievable by 

some but not others, then it falls on the grounds of triviality. This could 

apply to countless ideals in our society. We daily confront innumerable 

ideals that are met by some but not all. Given the realistic prospects for 

what germ-lme enhancement is aimed at accomplishing, the new 

sttuation would not alter the present situation in this respect If it is 

techmcally posstble to relieve some Individuals from suffering, then this 

achtevement for those afflicted will only lead to feel gratitude on their 

part and of those who love them. 

One could envision a next step, of course, where germ-line 

intervention could, 1f made universally available, eliminate the likes of 

dtabetes from the human gene pool We would then have a future 

wiped clean of genetically based dtabetes If this constituted an 

achieved ideal for the whole human race then why we should not 

attempt to approximate that end. If it is technically feasible then 

gradually it will be made economically viable and hence the question of 

prejudice and discrimination will have no relevance. 
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What if we were to falter somewhere along the way? Suppose 

we began a worldwide programme to wipe out the predisposition to 

diabetes (a predominantly genetic disease) from the human gene pool 

achieved success in some family or ethnic or class groups, and then 

due to lack of funding or other factors had to abandon the project. What 

would happen to those individuals who still carried the deleterious 

gene? Would they suffer stigma or discrimination? Perhaps, yes. Yet, 

we might ask, does this prospect provide sufficient warrant to shut 

down the research and prohibit embarking on such a plan? Rather we 

need meticulous planning and a strong determination to accomplish it 

successfully. 

As to the assumption that germ-line intervention implies 

biological perfectibility and, on account of this, that human persons will 

be regarded as artefacts, it may be said that it does not seem to apply 

to the actual situation in which genetic scientists currently aim. It is 

important to bear in mind that genetic scientists are occupied with 

much more modest aspirations such as protection from monogenetic 

diseases. The medical technology here is not much beyond infancy. 

What is genetically desirable is by no means scientifically attainable. 

What about the social psychology of feeling like 'damaged goods' or 

being treated like 'damaged goods'. If a technically achievable ideal 

should become a cultural norm, then those who fail to meet the norm 

would understandably feel inferior. Would it cause a possible loss of 

human dignity? At this point a rea_ffirmation of human dignity is called 

for wherein each individual person is treated as having the full 

complement of rights regardless of his or her genes. Ethical support 

here comes from the religious doctrine of creation, wherein God makes 

men and women in the divine image and pronounces them 'good'. God 

loves each human being, regardless of health or social location or 
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genetic endowment and this recognition should translate into social 

equality and mutual appreciation. 

This is now time to turn our attention to the argument that 

future generations have the right to inherit a genetic endowment that 

has not been intentionally modified. This argument has been dealt with 

partially while we were discussing earlier arguments. To my mind, this 

argument can be effectively answered if we can determine whether 

genes have moral status. The question, to be precise, is whether we 

have moral obligations towards genes, independent of any obligations 

we may have towards the organisms of which they are, were, or will be 

part. 

To have moral status is to be an entity towards which moral 

agents can have moral obligations We usually assume that human 

beings have moral status, but that their blood, bones, and other body 

parts, systems, or tissues do not. Of course, it is generally wrong 

deliberately to inJure a persons' body; but the wrong is assumed to be a 

wrong against the person and not against the injured part. We also 

assume that any nontrivial body part. such as tonsil, may---with the 

person's consent---be removed, if it has become incurably diseased, 

and a serious liability to the persons health. And when a persons 

survival is at stake, even so vital organ as a heart may---with the prior 

consent of donor and recipient---be removed and replaced with another 

one. with no independent moral concern for the organ that is removed. 

These common assumptions are consistent with the maJor 

philosophical theories of moral status. Each of these theories 

promulgates a single criterion of moral status, based upon some 

property possessed by some or all living organisms. Immanuel Kant, 

for example, argues that only moral agents are ends in themselves; 

and that all other organisms are mere things, towards which we can 
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have no moral obligations. Albert Schweitzer, on the other hands, 

defends a principle of equai moral status of all living organisms, from 

human beings to the simplest microorganisms. Again, Peter Singer 

defends sentience-based criterion. 

We have seen the common assumptions. But there is no 

dearth of the opposite view. Some extraordinary religious and symbolic 

meanings have already become associated with the human genome. 

As Dorothy Nelkin and M. Susan Lindee point out, human DNA has 

been used as a symbol of individual human identity, and of the human 

spirit, soul, or essence. Many are inclined to view the human genome 

as a sacred territory, a taboo area, that on account of its spiritual 

importance it should never be manipulated. The tendency to attribute a 

special mora! or spiritual significance to DNA can be found in both 

religious and scientific writings. John Noonan, for example, maintains 

that conception is "the decisive moment of humanization," because, "at 

conception the new being receives the genetic code. It is this genetic 

mformation that determines his characteristics, which is the biological 

carrier of the possibility of human w1sdom A being with the human 

genetic code ts a man "28 Scientist, too, have been willing to view the 

gene not only as a powerful biological entity but also as a sacred text 

that can explain the natural and moral order. For instance, Richard 

Dawkins speaks of genes as, in effect, the true locus of human agency. 

He is aware that genes have no foresight They do not plan ahead Yet 

he describes their activities as though they were conscious agents, 

with a sense of self, and their own self-centred interest. 

Booth Noonan and Dawkins impute to genes properties that 

might once have been attributed to the souL For Noonan, genes 

28. Hubbard, R. and Elijah. w.: E-.:plod111g rhe Ciene A1vth 1/mv CJenettc /njormallon ts 
l'ruduced and Manipulated by 5.,'ctenllst. Ph1·sicwns. lnsuronce Compantes. ~:·Junilors. and 
/,11\1 Lnjorccr Boston: Beacon Press. I 993. p 9 
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constitute the human essence, that which makes us uniquely valuable 

beings. For Dawkins, genes are powerful---even godly--- beings, which 

calls us into existence, and which enjoy a form of immortality that 

human and other organisms do not. 

Thus we find two diametrically opposite views: one view 

treats gene like other parts of our body and the other view treats gene 

as sacred Perhaps there are reasons for treating DNA differently from 

other body parts. There are strong arguments for regarding human 

germline DNA as an inappropriate target for alteration, at least at the 

present time. There are legal, social, and ecological arguments against 

the patenting and monopolistic commercial exploitation of either human 

or nonhuman genes If people throughout the world agreed to grant a 

special moral status to genes. perhaps some of the gravest risks posed 

by the new genetic technologies could be avoided. But this argument 

hold good for two reasons: one, for our insufficient knowledge about 

gene. second. the socio-economic discrimination that gene tinkering 

may bring about These two points have been touched and answered 

while dealing with earlier arguments 

However. talk of claims of the future generations of genetic 

patrimony is a bit awkward for it seems to imply that these generations 

already exist in some sense and are presently making claims upon us. 

Rather 1t seems happier to think in terms of our obligations to future 

generations There are many specific sorts of obligations we might 

think of in connection with future generations. For example, we have 

obligations not to spoil the environment for them or use up valuable 

natural resources or leave behind sources of danger like spent nuclear 

fuel, unexploded nuclear weapons, or other dangerous pollutants. 

However, it is convenient to think of all these specific obligations we 

might have towards future people as obligations not to harm them. 
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There are two possible ways of bringing about harm. One is 

by using positive actions and deliberately changing things so that harm 

results. The other equally effective way is by deliberately leaving things 

as they are, knowing that harm will result---using so-called 'negative 

actions'. It would obviously be as bad, say, to pollute the environment 

so that the incidence of cancer is increased by 20 per cent as it would 

be not to remove a naturally occurring environment hazard when we 

could easily do so and failure to remove it would cause the same 

degree of harm. Our obligation not to cause harm to future generations 

has the same positive and negative faces. We must not act positively 

so as to cause harm to those who come after us, but we must also not 

fail to remove dangers that, if left in place, will cause harm to future 

people. Thought of in this light there is a clear dilemma about genetic 

engineering. On the one hand we must not make changes to the 

genetic structure of persons that \Nil! adversely affect iheir 

descendents. On the other hand we must not fail to remove genetic 

damage that we could remove and which, if left in place will cause 

harm to future people 

We must 1n short weigh upon the probability of harm 

occurring as a resuit of what we do, against the probability of harm 

occumng if we fail to take steps now to prevent its future occurrence. In 

some cases the dilemma may be acute, we may simply not know 

enough to be able to make reasonable JUdgements as to the various 

probabilities mvolved. In such cases we should err on the safe side. It 

is right that the safe side is always supposed to be the side of 

preserving the status quo. But if it is, should we avoid, modifying the 

germ-line if we have good reasons to suppose that there may be 

adverse effects. However, we should not fail to remove a danger that is 

real, present. and certain for fear that there may be some adverse 
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consequence which we have no reason to expect but which might 

conceivably occur. Sure, we should be cautious, but we should not be 

negligent. And it would surely be negligent to deny human beings the 

benefits and protections that gene therapy will surely make possible. 

Conclusion 

I do not consider the heightened sensitivity that we find in 

different fora about the consequences of modern biology as intrinsically 

bad. Neither is an intense public debate over such matters. However 

there is a serious problem when philosophers and social scientists 

dominate the public debate about biotechnology. Most of the times they 

are more concerned with ideological agendas and the horrors of history 

than with biotechnological realities. Learning from history 1s 

Indispensable. However history can also become an excuse for 

avoiding critical and important questions. I certainly want to make sure 

that everything which goes on in the program is conducted in an 

ethically acceptable way. But I differ with the argument that you must 

foresee and resolve every legal and ethical eventuality before the 

research 1s allowed to start 

Genetics today is not the same as eugen1cs and racial 

hygiene in 1930s, which were more concerned with technocratic 

solutions on the level of whole populations than with any detailed 

understanding of the role of genes in development and disease. This is 

not to say that modern genetics does not pose serious challenges and 

that a society should not have the right to establish limits as to what it 

finds acceptable. But such a decision should only be made after an 

informed discussion based on a proper understanding of the scientific 

issues and the relevant historical background. Framing the debate 

exclusively 1n the context of literary images (Mary Shelly's 
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Frankenstein, Aldous Huxley's A Brave New World, Goethe's Faust, or 

Nietzsche's Thus Spoke Zarathustra) or the crimes and ideology of the 

Nazi period is not enough. The common theme in the literary models 

evoked in this debate is that man will give in to temptation and will try 

whatever is possible inevitably leading to disaster. History, and in 

particular the Nazi period, then only serves to confirm these fears and 

leads to fatalistic attitudes toward biotechnology. 

Railing against the dangers of biotechnology from a position 

of presumed moral authority will not ensure that the practice and 

governance of modern biotechnology becomes any more democratic. 

The benefits of biotechnology, in particular its medical applications, are 

clearly visible to everybody. But there are also indisputable problems 

especially when economic interests are at stake. As the recent 

controversies over agricultural practices (mad cow disease and dioxin) 

and genetically manipulated food demonstrate, ignoring concerns 

about safety or traditional values inevitably leads to a backlash. This is 

even more the case 1n areas that mvolve questions of morality and 

human self-understanding, such as germ cell therapy Here 1t 1s 

especially important to abstain from moralistic or econom1c 

grandstanding and to consider both the factual realities and the 

concerns of citizens when making decisions. 

Informed (public) discussion requires informed (public) 

participants. But whose responsibility is it to educate the general public 

about the admittedly complicated issues of modern biology and 

biotechnology? Clearly this situation poses a challenge to scientist. In a 

developing country like India National academies and various scientific 

societies should initiate programmes to encourage scientific literacy. 

Equally important are efforts to popularise science in order to reach a 

wider audience. Scientists need to speak out on matters of importance 
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for society and politics. They should be willing to popularise their 

results and to express their views in popular media. Unfortunately there 

is a tendency of scientists to remain enshrined in the ivory tower of 

pure science. Philosopher, of course, can play a role there. Some 

philosophers, such as Earnest Cassirer, were in constant dialogue with 

leading scientists, and tried to integrate the results of science into their 

work. 

Although still in its infancy, biotechnology has breathtaking 

possibilities for improving human health and nutrition. The development 

of this technology is not recreational. Through this technology scientist 

are attempting to solve the real-world problems of sickness, hunger, 

and resource depletion There is a considerable likelihood, and I am 

aware about this, that future for-profit research in genet1cs will increase 

inequalities between rich and poor nations and between rich and poor 

people within each nation. It is this issue that needs to be adequately 

addressed to. Social scientist should devote time to minimize this 

dispanty The results of gene therapy, whether it is somatic or germ

line, may benefit only to those who can afford them. Our posterity may 

inherit a social world more deeply divided by socio-economic class and 

ethnicity. We could envision a time when those who can afford it, 

routinely use genetic therapy to improve upon their germ-line DNA. In 

this scenario, the class distinction between the wealthy 'Genrich' and 

the impoverished 'Naturals' becomes so deeply institutionalised that 

there is no movement from one class to the other. In this dark scenario 

the only silver lining is that there is now increasing international 

recognitions that benefits should be more equally distributed. 

However, the issue surrounding benefit sharing is complex. 

Should it be specific to families or communities that contributed to 

research? Should it be limited to those with particular disorders, or 



121 

should it be more general? The most practical solution is that benefits 

be distributed broadly, perhaps to the health care infrastructures of 

entire nations. Uptill now we see applied research in both the industrial 

and academic sectors has focused on diseases commonly found in 

North America, Europe, Japan, Israel, Australia, and New Zealand, 

where significant number of people can afford the new genetic 

technologies. This trend will accentuate already existing difference 

between rich and poor nations. 

Let me make it amply clear that I do not intend to take the 

side of any extreme. I do not favour stopping progress, curbing 

science. destroying technology, and returning to the Stone Age; also I 

do not favour a complete free reign for science, preferably with no 

questions asked. I favour control, but featherweight. Even if we want 

we could not stop science or do away with modern technology Our 

concern shou~d be what mechanisms. used in what ways make it 

oossible to curb some undesirable effects without hindering the 

, namstream ot development It 1s not the gene therapy 1n the present 

form that 1s undesirable As we have seen. the present target of the 

scientists is to cure that involves only monogene The overwhelming 

majority of tnherited human traits, that 1s feared to be tempered with ~-

like, intelligence, height, and so on ---tend to be polygenic For now, at 

least such multi-gene targets remain beyond the reach of those who 

rn1ght consider employing new gene therapy techmques as a tool to 

shape their particular dreams of human genetic hygiene. 
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CHAPTER - Ill 

Cloning 

Even before cloning had emerged as a tangible actuality 

achieved by scientists, the human mind, by virtue of its ability to 

visualize and fantasize had toyed with the idea, fictionalized it and 

painted a picture of the possible consequences which would occur if 

cloning became a reality. Therefore, for many of us attitudes and 

positions were born out of our understanding derived from these 

sources, which invariably involved around a situation in which 

untethered and unmonitored application of cloning had been done. A 

1999 film ''The Matrix" presents the picture of a futuristic world very 

beautifully The importance of understanding the implications of such 

situation is very great because science fiction is the product of 

brainstorming, in which ideas come out free and spontaneous which 

may appear improbable at one point of time but may become distinct 

possibilities at some other Taking cognizance of such dangers helps 

man to evolve a suitable framework and system of inbuilt safeguards 

within which the functioning of various endeavours should be 

contained. 

However, equally important is the fact that an objective. 

d1spass1onate view wh1ch takes account of merits and usefulness 

should be taken. Many aspects of this scientific achievement contain 

potential for the welfare and wellbeing of mankind. The application of 

genetic cloning for the understanding and control of disease that is, 

therapeutic cloning is one such aspect. Focussing on the possibility of 

achieving better understanding at molecular level and thus more 

effective treatment and control, one find optimistic evidence in the area 
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Though many Govt. conducted heated debates (in Indian 

parliament there was a debate about this) on these issues, going 

through the proceedings one finds that commercial interests of certain 

influential organisations were predominantly echoed in statements 

made rather than an evaluation of the intrinsic issue. And considering 

that a large amount of money is involved and the power of money is 

unbelievably strong, no one can hold back the tide. The only alternative 

at our disposal is to evolve ethically viable framework and parameters 

within which the enterprise should grow, so that value based science 

triumphs over the rat race for money. 

The birth of Dolly 

The birth of Dolly, the world famous cloned sheep, has an 

extraordinary impact on many dimensions of our lives, both intellectual 

and real It has fuelled debate on a number of issues genetic, 

scientific. political. moral. journalistic, and literary. It has also given rise 

to a number of myths, not least among which is the myth that Dolly 

presents a danger to humanity, the human gene-poll, genetic diversity. 

the ecosystem, the world, as we know it, and the survival of human 

species. 

When lan Wilmut and his co-workers at the Roslin Institute in 

Edinburgh announced early in 1997 that a sheep 'Dolly' had been 

successfully cloned, there was an amazing spontaneous reaction. The 

reaction of the scientific community was, on the whole, friendly. In 

contrast, the reaction of the public at large was overwhelmingly 

negative, primed to some extent by a media weaned on a diet of 

previous cloning scare stories and pulp fiction. People all around the 

world felt that something morally problematic was threatening to 
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happen. Most of the concern centers not on the cloning of sheep, but 

on the likelihood that sooner or later someone will clone a human 

being. 

When we exam1ne the ethical aspect of cloning we are 

dealing with two disciplines: Ethics and Biological Science. Ethics is not 

an exact science, whereas cloning i.e. biological science is. Therefore 

the former has a tendency to generate more controversies than 

answers. What is ethical for one may not be ethical for others. Let us 

try to understand how the ethical issues are being exploited by the 

society and by the media specially which try to control the masses and 

the society at large. Media is not free of interests. Controversies 

improve ratings and generate more profits. Opinion polling and 

controversies are intertwined. If we eliminate this factor of bias, we 

would perhaps look at the real issue more objectively. Again, anything 

that does not make one feel good is unethical, but may not be illegal. 

This feeling may be based on how one is brought up, socially or 

otherwise Unethical matters one time could become eth1cal later on 1f 

we could JUStify the need or have use of them 

In the follmving sections our effort will be to look at the current 

debate. the benefits and concerns about cloning. Cloning offers a 

useful starting-point for those who need convenient access to 

Information about the many 1ssues involved in genetic engineering Let 

us start with the basic quest1on. what is cloning? We need to know th1s 

because non-understanding of it gives rise to many confusions. 

A history of cloning 

Early humans discovered that if they plant seeds produced by 

the healthiest plants, the next crop will be a strong one This discovery 

of better breed of corn was perhaps the first step in manipulating life to 
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suit human needs. Thousands year later to ease their backbreaking 

labour, we find the instance of farmers breeding female horses with 

male asses to produce mules (mules were desirable beasts of burden 

because of their endurance, surefootedness, intelligence and long 

lifespan). Much later in 1952 a tiny tadpole makes history as the first 

cloned animal. Using cells from a tadpole embryo, Robert Briggs and 

Thomas king create new tadpoles identical to the original donor. Soon 

after that there was a rapid development one after another. In 1965 

cloning goes to box office in the movie classic, THE HUMAN 

DUPLICATORS. Primitive special effects dominate this hilarious alien

invaders flick. In 1972 cloning steps down to the minute level with the 

first cloning of a gene. Scientists isolate the gene, then bind it to an 

organism (in this instance a yeast) that incorporates the gene into its 

own DNA and multiplies, producing many copies of the desired gene. 

In 1976 Rudolf Janeisch of the Salk Institute for Biological Studies in La 

Jolla, California, injects human DNA into newly fertilised mouse eggs to 

produce mice that are part of human. When the mice reproduce, they 

pass the1r human genetic material to their offspring, creating a slew of 

so-called transgenic mice Different human disease could be studied by 

creating mice with the appropriate genetic combination. In 1978 the 

world for the first time listened the news of first test-tube baby. The 

world clamours for a glimpse of Baby Louise, the first child conceived 

through in-vitro fertilization (using the husband's spearm, British 

doctors fertilise an egg in a petri dish, then implant the embryo in the 

uterus of the healthy woman). In 1978 David Rorvik's published his !D. 

His Image: The Cloning of a Man. In the novel, a man is cloned from 

skin cells. In 1987 the first mammals, sheep and cows, are cloned from 

embryonic cells. But animals cloned from embroynic cells contain the 

genetic material of both parents because the embroys are sexually 

fertilised. Clones from embryonic cells from the same parents fertilized 
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at different times are as different as brothers and sisters. In 1993 the 

episode of Dinosoure cloning appeared in super movie Jurrasic Park. A 

few strands of prehistoric DNA have fossiled, and that is enough for an 

ambitious park owner to wreck genetic havoc. In 1995 sequencing all 

of a bacterium's genetic material was accomplished by J. Craig Venter 

of the Institute for Genomic Research in Rockville. Venter uses 

chemical analysis to identify all the genes of Hemophilus influenzae, 

the bacterium that causes meningitis and children's ear infection. 

Scientist hoped to sequence the human genome by 2005 (but 

completed much ahead of deadline), which would enable scientists to 

target specific genes for research. In 1996 Dolly is cloned but the world 

did not know until 1997, when her existence was revealed. Using older 

techniques as well as some new tricks, Scottish researcher ian Wilmut 

clones Dolly from an adult cell. 

What is cloning? 

Human clon1ng IS the creation of a human being, or a number 

of human beings. who 1s/are genetically Identical to another In the 

current debate, we usually hear cloning referred to in one of two ways: 

Reproductive cloning and therapeutic cloning. Reproductive cloning 

refers to the creation of a new person with the same genetic make-up 

as someone who is alive or has lived. Therapeutic cloning refers to 

using cloning techniques to mitiate the growth of embroys 1n order to 

create new organs or cells for medical and research purpose. 

Artificial cloning can be carried out by one of two techniques: 

Embryo splitting and nuclear replacement. Embryo splitting is similar to 

the natural process which creates identical twins---the embryo's cells 

are separated at a very early stage of development to create one or 

more clones. Nuclear replacement is the process that was used to 
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create 'Dolly', the sheep. It works by taking a cell nucleus from one 

person (e.g. from a skin cell) and putting in into the egg of another, 

whose nucleus has already been removed. The egg is then stimulated 

to divide, for example, by treatment with bursts of electric current, thus 

starting the growth of an embryo. The egg's nucleus contains all the 

chromosomes (genetic information) for the cell to start dividing and 

become a fully developed child in due course. Nuclear replacement 

technology can be used to create a clone from a person of any age 

(embryo, foetus or adult) and it can potentially create many more 

clones than embryo splitting. 

Cloning seems to offer new possibilities of medical advances. 

Some people might want to use cloning to replace a dead baby or 

child; or indeed have a child if they are infertile. Others may want to 

replicate themselves for future generations, while yet others may want 

to create a clone to produce an organ for transplantation without 

complications of rejecting the organ. i.e for therapeutic purposes 

Cloning techniques ~ 

Nuclear transfer (a general overview) 

First explored by Hans Spemann in the 1920s to conduct 

genetics research, nuclear transfer is the technique currently used in 

the cloning of adult animals. A technique known as twinning exists. but 

can only be used before an organism's cells differentiate. All cloning 

experiments of adult mammals have used a variation of nuclear 

transfer. 

The Roslin technique 

The cloning of dolly not only sparked a public interest in the 
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subject, but it also proved that the cloning of adult animals could be 

accomplished. Previously, it was not known if an adult nucleus was still 

able to produce a completely new animal. Genetic damage and the 

simple deactivation of genes in cells were both considered possibly 

irreversible. 

The realisation that this was not the case came after the 

discovery by lan wilmut and Keith Campbell of a method with which to 

synchronise the cell cycles of the donor cell and the egg cell. Without 

synchronised cell cycles, the nucleus would not be in the correct state 

for the embryo to accept it. Somehow the donor cell had to be forced 

into the Gap Zero, or Go cell stage, or the dormant cell stage. 

The Honolulu Technique 

In July of 1998, a team of scientists at the University of 

Hawaii announced that they had produced three generations of 

genetically identical clone mice 

The technique 1s accredited to Teruh1ko Wakayama and 

Ryuzo Yanagimachi of the University of Hawaii. Mice had long been 

held to be one of the most difficult mammals to clone due to the fact 

that almost immediately after a mouse egg is fertilised, it begins 

dividing Sheep were used in the Roslin technique because their eggs 

wait several hours before dividing, possibly giving the egg time to 

reprogramme its new nucleus Even without this luxury, Wakayama 

and Yanagimachi were able to clone with a much higher success rate 

(three clones out of every one hundred attempts) than lan Wilmut (one 

in 277). 

After proving that the technique was viable, Wakayama also 

made clones of clones and allowed the original clones to give birth 



normally to prove that they had full reproductive functions. At the time 

he released his results, Wakayama had created fifty clones. 

This new technique allows for further research into exactly 

how an egg reprogrammes a nucleus, since the cell functions and 

genomes of mice are some of the best understood. Mice also 

reproduce within months, much more rapidly than sheep. This aids in 

researching long-term results. 

How did people react to the news ? 

As soon as the news of cloning Dolly broke out almost 

every organisations and sensitive people reacted to it. On the one 

hand, there are those that feel that the benefits and advances gained 

from cloning outweigh any social dilemmas; on the other hand, there 

are those that feel that cloning is wrong on a fundamental moral level 

and would produce scientific and social problems. In weighing in on 

these views. major organisations draw on numerous sources including 

religious law. party philosophy and scientific concern. Some object to 

cloning on a purely ethical level, while others favour cloning solely for 

the scientific advances it will produce. Let us state here some of the 

stances of some prominent religious, scientific, and ethical groups. 

From the Catholic Church John Paul II released a statement 

condemning the cloning of all life forms. The vatican also issued a 

statement that only condemned human cloning, but did not address 

other forms. Martin Robra, executive secretary, the World Council of 

Churces commented that the council would prefer a moratorium until all 

ethical questions can be resolved. Marry Seller, from Church of 

England Board of Social Responsibility, commented: 'The antics of a 

few cranks and Hitler types' should not impede cloning research. 

'Cloning, like all science, must be used responsibly. Cloning humans is 
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Islamic scholars took an ambivalent attitude towards this 

scientific advancement. Abdelmo'ti Bayyumi, a theologian from AI

Azhar university, declared it is forbidden to clone animals under Islamic 

law. However, some Muslim scholars have testified to the National 

Bioethics Advisory Committee that they feel cloning might be allowable 

if it produced ways to counteract infertility. 

The chief Rabbi of Israel, Meir Law, stated that the clon1ng of 

any creature is against Jewish law. However, some Jewish believe 

cloning in order to produce better food and medication would be 

allowable in Jewish tradition. 

Different scientific and economic organisations were by and 

large in favour of accepting this new-found technology of course with 

safeguards Stephen Grebe, Professor of Biology, American University 

said "We're going to be facing this issue with humans With that 

poss1b1lity open I'm concerned that without safeguards this will 

become a reality · Randolfe W1cker. founder of Clones Rights Un1ted 

Front, said: ·'We're fighting for research. and we're defending people's 

reproductive rights." Steve Dasch, chairman of the Libertarian Party 

writes: 'Politican should not have veto power over the creation of new 

life---especially human life. That's why the Libertarian Party supports 

reproductive freedom of choice · whether they choose to reproduce 

using the traditional method, or artificial insemination or in vitro 

fertilisation, or cloning ... if cloning research is banned, millions of 

people could suffer.' On the other side of the table we have Jeremy 

Rifkin, president, Foundation of Economic Trends. Proposing a world

wide ban on cloning, he says it should carry a penalty 'on par with 

rape, child abuse, and murder'. Carl Felbaum, president of 



131 

Biotechnology Industry Organisation, says: 'One of the prospects 

should not be, perhaps should never be, the extension of this 

technique to human beings ... Now that it may be possible we would say 

it should be prohibited if necessary by law'. 

Law on cloning 

• In Indian Parliament the possibility of cloning was 

discussed. But it was told by the concerned minister that there was no 

possibility of cloning in near future on Indian soil. Hence there was no 

need of bringing a bill for banning cloning. 

• In the west in March 1997, the European Parliament 

voted in a resoluation to ban cloning of human beings. However, the 

resolution carries . no legal weight. This policy area remains more 

obviously a matter .for individual member states, with national 

politicians bringing in legislation on human cloning. 

• In December 1997, UNESCO published the Universal 

Declaration on the Human Genome and Human Rights. Article 11 bans 

'practices which are contrary to human dignity, such as reproductive 

cloning of human beings ... ' 

• In Strasbourg, the Council of Europe, with 40 member 

states, produced a protocal banning human cloning which has been 

added to their Convention on Biomedicine and Human rights, and was 

signed on 12 January 1998 by 19 member states. 

The U.K. Government rejecting expert advice blocked any 

move to clone human embroys for the production of tissue for 

transplants and a range of other medical treatments. The pro-cloning 

group accused the government of giving in to media scaremongering. 



Some Governments also rejected the recommendation that cloning 

embroys for the supply of cells and tissue for medicine should be 

allowed. Scientists claimed that therapeutic cloning would harness the 

techniques used to clone Dolly, the sheep, to turn a cell from a patient 

into compatible tissue and cells for transplant. However, Government 

said that more evidence was needed --- from animal research, for 

instance--- of the potential benefits to human health. 

Despite Governmental legislation of blocking human cloning 

researchers were confident that despite a hiatus, human tissue will be 

grown soon. A Government frightened by public resentment of 

genetically modified foods was hardly likely to push its luck with 

something that would be presented as approval for human cloning. 

Some misconceptions about cloning 

Most cloning misconceptios arise from a lack of knowledge. 

Most people do not understand the basic principles of cloning, and 

likely to make rash generalisations about whether cloning is natural or 

not Other misconceptions focus on the societal problems resulting 

from cloning Many of these misconceptions are only valid in a society 

without regulations or laws of any kind. People forget that along with 

r'lew technological developments come rules and guidelines to prevent 

the kind of scenarios here. Each misconception results from a 

distortion of the truth, which is presented here, with each incorrect 

belief 

• A clone would not be a normal human. 

• Cloning is 'playing god'. 

• Cloning is not a natural process. 

• A clone will not have a soul. 

• A clone will have the same feelings and emotions as its genetic 

parent. 



• An unconscious clone could be produced to supply organs. 

• Someone could own a clone. 

• Great individuals of the past could be reborn. 

As to first point (i.e. a clone would not be a normal human) let 

us say that whatever the methods of production, a clone would be as 

'human' as an identical twin. Both are derived from a single fertilized 

egg. 

About the second point let me make it clear that cloning does 

not create life, as this stigma implies. Cloning merely produces life from 

existing life. Cloning can be thought of as an extension of procedures 

like in-vitro fertilisation. 

It is not true that cloning is not a natural process. Cloning 

utilises elements that already exists in the natural reproduction 

process. Embryo cloning pulls apart a zygote at the two-cell stage and 

creates two one-celled organ1sms. Although some might say that 

clon1ng is not Intended form of reproduction, the same might be said of 

1n-v1tro fertilisation, and the use of fertility drugs. 

About the fourth point this seems to imply that the soul is a 

quantifiable physical element of someone's genetic make-up that can 

be altered or taken away. In this case, cloning does not present more 

of a religious problem then identical twins. Despite them being 

identical, it is agreed that both twins have souls. 

It is myth, say experts, a clone will have the same feelings 

and emotions as its genetic parent. An oft-taken example of this idea is 

a Hitler clone starting a new Holocaust. While genes and genetic 

structure can give certain characteristics and possibly basic emotional 

tendencies, environment and upbringing play a much larger role in 
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shaping someone's emotions and outlook. A Hitler clone that had been 

raised somewhere else and had lived in a period of stability and 

prosperity would not act the same way as a Hitler raised in Germany 

living amongst post-war devastation and hatred. 

The next point despite being morally questionable, producing 

a clone with no self-awareness requires a deeper knowledge of where 

the consciousness resides. Consciousness is not a certain trait that 

can be erased through genetics, and there can be no isolated DNA that 

determines its existence. Furthermore, just proving that a clone is not 

self-aware would be difficult. People with debilitating neurological 

disorders may appear mentally incapacitated but retain full 

consciousness. However, researchers have theorised the possibility of 

cloning only certain organs to use as replacements for an individual in 

dire need of a transplant. Scientists believe that if the cells of an organ 

have the same genetic make-up as those of the host organism, the 

organ would be much less likely to be rejected after a transplant. 

Although cloning 1s bemg considered as a future Infertility 

remedy. and essentially, a clone would be made for the parents, no 

one could own a clone. Ownership of a clone would be no different 

than slavery. People that predict a massive working underclass 

produced from cloning forget that despite the methods of their birth, 

clones would carry the same rights as a person produced through 

normal reproduction. 

About the final point, all current techniques to clone an adult 

cell use the method of nuclear transfer, which requires the donor cell to 

be alive. In this process a live adult cell is fused with an egg cell or its 

nucleus is extracted and inserted into the egg. At this time, and most 

likely far into the future, clones of dead organisms cannot be created. 



Also, even if such an individual is cloned, the development of the 

person is largely dependent upon its upbringing and childhood 

surroundings. Just as a theoretical Hitler clone would most likely not 

grow up to start a new Holocaust, an Einstein clone would probably not 

become a world renowned physicist. 

Benefits of cloning 

There are many ways in which human cloning is expected to 

benefit mankind. Here is a list which is far from complete. 

• It may someday be possible to reverse the age1ng 

process because of what we learn from cloning. 

• Scientists believe that they may be ab!e to treat heart

attack victims by cloning their healthy heart cells and injecting them 

into the areas of the heart that have been damaged. Heart disease is 

the number one killer in many countries 

• Embryonic stem cells can be grown to produce organs or 

tissues to repair or replace damaged ones Skin for burn victims, bram 

cells for the bra1n damaged, hearts, lungs, livers, and kidneys could be 

produced. By combining th1s technology with human cloning 

technology it may be possible to produce needed tissue for suffering 

people that will be free of rejection by their immune systems. Many 

diseases will become curable 1f human cloning and its technology are 

not banned. 

• With cloning, infertile couples could have children. 

Despite getting a fair amount of publicity in the news current treatments 

for infertility, 1n terms of percentage, are not very successful. Couples 

go through physically and emotionally painful procedures for a small 
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chance of having children. Many couples run out of time and money 

without successfully having children. Human cloning could make it 

possible for many more infertile couples to have children than ever 

before. 

• Because of human cloning and its technology the days of 

silicone breast implants and other cosmetic procedures that may cause 

immune disease should soon be over. With the new technology, 

instead of using materials foreign to the body for such procedures, 

doctors will be able to manufacture bone, fat, connective tissue, or 

cartilage that matches the patient's tissues exactly. Anyone will be able 

to have their appearance altered to their satisfaction without the leaking 

of silicon gel into their bodies or the other problems that occur with 

present-day plastic surgery Victims of terrible accidents that deform 

the face should now be able to have their features repaired with new, 

safer, technology. 

• The average person carries eight defective genes inside 

them These defective genes allow people to become sick when they 

would otherwise remam healthy With human cloning and 1ts 

technology 1t may be possible to ensure that we no longer suffer 

because of our defective genes. 

• We may learn how to switch cells on and off through 

clon1ng and thus be able to cure cancer. Scientists still do not know 

exactly how cells differentiate into specific kinds of tissue, nor do they 

understand why cancerous cells lose their differentiation. Cloning, at 

long last, may be the key to understanding differentiation and cancer. 

• Cloning technology can be used to test for and perhaps 

cure genetic diseases. 
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The above list only scratches the surface of what human 

cloning technology can do for mankind. The suffering that can be 

relieved is staggering. This new technology heralds a new era of 

unparalleled advancement in medicine if people will release their fears 

and let the benefits begin. Why should another child die from leukemia 

when, if the technology is allowed, we should be able to cure it in a few 

years' time? 

Frequently asked questions 

Until the birth of Dolly, it was believed that the ability to clone 

an adult human was either impossible or possible only in the distant 

future However, human embryos have been twinned in the past. 

These were true clones and they were not viable, however, for they did 

not survive. 

The emergence of new technologies creates a new set of 

cultural events and their consequences with which human cultures 

must come to terms Humans must define a status and a role of any 

new technology. Th1s IS a process of adaptation and acculturation In a 

sense, this is a process whereby humans try to decide what a new 

technology 'means' to them. Questions frequently asked during this 

process of acculturation and adaptation include: 

• What are the needs and goals this technology might 

serve? Is this technology the only means for addressing these goals 

and needs? 

• What members of which communities have these goals 

and needs? 

• Of these groups 1n need, who will have access to the 



technology and its products; for example, will it be only special 

individuals or classes of people? 

• Who will be benefited, and who will be harmed, indirectly 

as well as directly, by implementation of this new technology? 

• How reliable, how safe, and how well can this new 

technology be controlled? 

• What is the best case, and what is the worst case, 

scenario if this technology were encouraged, or if it were impeded, in 

its development and implementation? 

• Is this new technology to be defined as ·necessary' or 

·essential', or 'innocuous' or 'superfluous" or 'good' or 'bad'? 

• Is this technology, or are its consequences, to be deemed 

ethical, moraL immoral? 

• Should thts technology be considered be considered a 

form of property'. to be held by mdtvtduals or publtcly held and 

admtnistered? And if so. by whom? 

Should Humans be cloned? 

God cloned Eve as there was a necessity for Him to create a 

woman and a wife for Adam. If it is right for God, how could it be wrong 

for humans to do the same thing? But in reality, it may be unethical for 

humans to clone anything, including humans, when he has been 

provided the perfect mechanism for propagation, like having babies 

with love and passion. Cloning of an adult to an adult is beyond the 

knowledge of humans as of this day. From this point alone, cloning to 

have babies may not be all that ethical unless there are other reasons 
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to justify this method. Anything that cannot be justified is unethical. The 

cloning science is exact, whereas the ethics part of it is subjective, and 

subjective issues are dictated by people who have resources to 

implement their wills over the society. All the ethical conduct that we 

see around us today may not be at all that ethical if the rationality and 

truthfulness had prevailed without hindrance. 

A Time Magazine poll (March 1 0, 1997) reported that 7 4% of 

those asked believe it is against God's will to clone human beings. 

President Clinton has banned federal funds from being used for human 

cloning research, stating that any discovery that touches upon human 

creation is not simply a matter of scientific inquiry, it is a matter of 

morality and spirituality as well. Each human life is unique, born of a 

m1racle that reaches beyond laboratory science. 

But others argue in favour of continuing human cloning 

research, of continuing to clone human embryos and perhaps cloning 

adult humans in the future. Some arguments in favour of human 

cloning might include the fact that cloned human embryos would make 

research into genetics and genetically related diseases, and their 

treatments or preventions, much easier and cheaper. Cloning embryos 

could also facilitate the process of in-vitro fertilisation, since the 

collection and replacement of ova is often painful and traumatic, and 

can be unsuccessful. 

We have already mentioned that embryo cloning is seen as a 

potential treatment for infertility when in-vitro fertilisation is not 

available, such as when parents are infertile, or when one or both 

parents harbours a genome coding for certain undesirable traits or 

diseases, or if the parents are homosexual couples. Cloned embryonic 

tissues might be used for the replacement of lost or diseased tissues. 
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Adult cloning might appeal to those who desire children/adults 

who are genetically identical to themselves, or genetically identical to 

someone who is a non family member. Cloning could provide a 

genetically identical replacement for a lost loved one. 

The belief here is that cloning can be justified as an 

expression of reproductive freedom of choice, a choice that should not 

be limited by legislation. However, it is important to remember that a 

genetic clone, although sharing an identical genome with the donor, will 

not be physically and behaviourally identical to the donor. Their 

physical and behavioural characteristics will differ in many important 

and significant ways. 

Perhaps the most urgent ethical, legal and social issues 

about cloning arise in the context and process that may lead to the 

birth of a first human clone. This is so because, as has been pointed 

out by scholars, early human experiments are likely to result in a 

number of clinical failures and lead to miscarriage, the necessity of 

dozens or even hundred of abortions, or births of massively deformed 

offspring. Recent study of mammalian cloning also suggests that a 

number of defects often created in the reprogramming of the egg do 

not manifest themselves until later in the life of the resulting clone, so 

that mature clones have often undergone spectacular, unforeseen 

deaths. 

The dangers for early prospective clones are controversial 

and difficult to manage because 

• In part, one is attempting to protect a future potential 

person against harms that might be inflicted by their very existence, 

and 
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• In part because societies around the world have indicated 

that they believe that the early cloning experiments will breach a 

natural barrier that is moral in character, taking humans into a realm of 

self-engineering that vastly exceeds any prior experiments with new 

reproductive technology. 

Human cloning from religious perspectives 

The most commonly cited ethical and moral arguments 

against human cloning seem to originate from religious perspective. 

These religious arguments can even be made by politicians and 

scientists with religious sympathies. Many religious philosophies teach, 

for example, that human !1fe is unique and special and should be 

created, determined and controlled only by their deities. Many religions 

believe in the existence of, and in the individuality of, a human sou! 

Many Christians. for example, will be concerned about whether it will 

be possible to clone the human soul, along with the human. If 1t is 

poss1bie to cione the soul what wi!l this mean? In contrast. if a person 

1s cloned but not their soul what will this mean? Can a clone without a 

soul be destroyed and not offend our moral and religious beliefs? 

Cloning will be divined by many as humans assuming the powers. the 

providence, and the jurisdiction of their deities or other spiritual powers 

of their supernatural umverse. 

Not all religious leaders, of course, feel the same. In contrast 

to the opinions of their peers, some Jewish and Muslim religious 

leaders testified before the National Bioethics Advisory Commission 

that they feel that embryo and cloning research might provide 

discoveries that would lead to an appropriate way to counter infertility. 
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Is Human cloning scientifically ethical? 

Currently, human cloning is illegal in many countries. In the 

U.S.A, e.g., federal, but not private, funds are prohibited from being 

used to create human embryos or do research on human embryos if 

they will be harmed or destroyed. In addition, the then President 

Clinton has imposed a moratorium on human cloning research. As 

decision makers in various countries debate whether or not to support 

research on human embryos and human cloning many ethical and 

legal questions arise. 

For example, how will the state ban on human cloning 

research and the ban on certain types of human embryo research 

affect other, related fields of research that are deemed important? 

Human embryo and human cloning research can be used to conduct to 

research and development of contraceptives. studies aimed at 

understanding the causes of human infertility and its solutions. 

research involving genetic testing, genetic engineering, disease 

dtagnosis, preventton and treatment, and in testing various medicines 

and medical procedures In contrast if the government funds this type 

of research. then it will have some important control over the nature of 

the research. If the government decides to continue to not fund human 

embryo and cloning research, then the government will not have one 

important avenue for controlling, to some degree, the nature of the 

research If the government refuses to support this research, would a 

funding vacuum be left that market forces will quickly fill? If the private 

sector is left to fund research and development, then will this research 

be driven by entrepreneurial profit motives? What effects will 

entrepreneurial forces have on the nature of such research and 

development? 
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Another related question is: Does the governmental ban 

violate academic freedom, and the right to think, inquire, and do 

research? When or should the research involving human embryos and 

cloning be defined as 'academic research and inquiry'? If this research 

is defined as academic, should the scientific research on human 

embryos and cloning be protected under the guarantees of 'freedom of 

speech'? There are limits to the kinds of speech that is protected under 

the above freedom. For example, it does not protect speech that is 

deemed to be obscene, or speech deemed threatening to national 

security. Some citizens believe that research into and/or trying to clone 

humans is wrong, while others disagree. When considering whether or 

not cloning research, or other kinds of academic research, inquiry, and 

scientific communication are to be protected, and to what degree, by 

the above freedom, the government decision makers have to decide 

how best to balance protecting the freedoms of speech and inquiry of 

the scientific community - and benefits their research might produce 

.~.against the need to protect other citizens from any dangers this kind 

of freedom of speech. and 1ts products, m1ght also produce 

In the absence of governmental controls, can/or should the 

scientific commun1ty regulate itself, through peer review, when it comes 

to human embryo and cloning research? Should society entrust the 

scientific community to regulate themselves? Would this allow and 

encourage practices lead1ng to conflicts of interest? Should some other 

pnvate organisation. mdependent of the scientific community or the 

federal government, have this responsibility? 

Finally, and perhaps more importantly, if there is a market for 

human embryo and cloning research, and the products of their 

research, can any type of legislation, at any level, aimed at restricting 

them be effectively enforced? 



A democracy is designed to facilitate a balance between 

competing interests, to achieve the maximum benefit for the maximum 

benefit for the maximum number of its citizens. The introduction of new 

technology challenges a democratic society to decide who gets what, 

when, where, and how much. The advent of cloning via nuclear 

transfer technology presents the inevitability of new and important 

social changes, and new issues concerning this power, and who 

controls it, are at hand. 

In some countries it is possible to both cloning processes and 

genetically altered, living creatures. Anyway, patenting the process of 

cloning is possible. Questions concerning the ownership and control of 

cloned plants and animals, who may not have been genetically altered. 

have not been answered. 

Another important questions is: What do genetic engineering, 

and the cloning of human beings, mean for sociological and legal 

definitions of and concepts concerning, the notions of 'individual'. 

human . and c1t1zensh1p'? These will be some of the most difficult and 

Interesting questions that need to be decided. Would a cloned human 

be an individual? Would it really be a human, with a soul? And what if 

this clone were then cloned again, and again? What would their status 

and roles be? Would a non-human primate, such as chimpanzee, who 

carried one or more human genes via transgenic technology, be 

defined as still a chimp, a human, a sub-human, or something else? If 

we choose to define it as a human, would we then have to give it rights 

of citizenship? And if humans were to carry non-human, transgenic 

genes, would that alter our definitions and treatments of them? 

Another important issue is eugenics. Can we, and should we, 

use the biotechnologies of genetic manipulation and cloning to improve 



the human condition? What are some of the perceived risks and 

benefits of eugenics? Other questions and issues include a 

revitalisation of the 'nature/nurture' debate. Will cloned humans really 

look exactly alike? Will they have identical personalities? How will 

clones impact the future of twin studies meant to ferret out the different 

impacts of genes vs. the environment? What will human clones be able 

to contribute to the perspectives of sociobiology? 

Hilary Putnam argues that cloning humans violates human 

dignity even when the purpose is not as blatantly instrumental as 

producing an organ donor. For him, the issue poses an extremely 

grave problem. The problem may be for two reasons: (1) the scenario 

that we learn how to clone people, and (2) the technology becomes 

widely employed, not just by infertile couples, but by ordinary fertile 

people who simply wish to have a child just like so-and-so. Putnum is 

of the view that there are many grounds, including some obvious 

grounds. for being worried about the possible misuse of cloning 

technology For Putnum before deciding the fate of technology what 

we need first and foremost 1s a moral image of the world Write Ruth 

Anna Putnum. without a moral image any moral philosophy 1s 

incomplete In his book The Many Faces of Realism he defines moral 

image not as a declaration that this or that is a virtue or a right, it 1s 

rather a picture of how our virtues and ideals hang together with one 

another. and what they have to do with the position we are in. We can 

get a richer appreciation of the Kantian project in ethics if we see the 

detailed principles that kant argued for as flowing from such a moral 

image (an image of human equality). Unlike Kant, Putnum favours a 

plurality of moral images In his plurality of images Putnum conceives 

some moral images of the family, moral images which turn out to 

influence how we think not just about the family but about communal 



146 

life in general. We do use images derived from family life in structuring 

our whole way of looking at society and our whole way of seeing our 

moral responsibilities to one another. Let us now turn to Putnum's 

conception of an image of what an ideal family be, and what bearing 

does that have on whether we do or don't view the "cloning scenario' 

with horror?1 

If the technology of cloning people becomes widely 

employed, then in the Brave New World we can imagine 'designer 

children' like 'designer clothes'. 'what horrifies us about this scenario is 

that, in it, one's children are viewed simply as objects, as if they were 

commodities like a television set or a new carpet.' Here the Kantian 

maxim against treating another person only as a means is clearly 

violated. Richard Lewontin in an article argues that it is hypocritical to 

worry about this as long as we allow capitalist production reiations to 

exist. 2 For Lewontin. the very words 'employment' and 'employee' are 

descriptions of an objectified relationship in which human beings are 

·thmgs to be valued according to externally imposed standards 

Putnum argues that Lewontin did not understand the full implication of 

Kantian max1m. Even when someone is one's employee, there IS a 

difference between treating that someone as a mere thing and 

recognizing his or her humanity. That is why there are criteria of 

civilized behaviour with respect to employs but not with respect to 

screwdrivers. 

For Putnum, first of all, if our image is to be a moral image at 

all, it should conform to the Kantian maxim. In an ideal family, the 

members regard one another as 'ends in their own rights', as human 

Putnam. H .. Sct: h1' art1cle ·c1on1ng People' available in Jhe 0eneltc l?evuluuun ami 
f-lumun Rtghls eLi. By Justine Burley. Oxford University Press. 1999. 

2 Richard Lewontin. Confusion about Cloning . . rv·e\1' York RevieH of13uok.\, 23 Oct. 1997. 

pp. 18-23. 
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beings whose projects and whose happiness are important in 

themselves, and not simply as they conduce to the satisfaction of the 

parents' (or anyone else's) goals. Moreover it should be inspired by the 

Kantian moral image, the image, which assigns inestimable value to 

our capacity to think for ourselves in moral matters. Hegel also in his 

The Philosophy of Right speaks in the same vain and says that the 

task of good parents is precisely to prepare children for autonomy . The 

good parent, in this image, looks forward to having children who will 

live independently of the parents, not just in a physical or an economic 

sense, but in the sense of thinking for themselves, even if that means 

that they will inevitably disagree with the parent on some matters, and 

may disagree on matters that both parents and child regard as 

Important. If this view is accepted and incorporated into one's moral 

image of the family, then we are showing our willingness to accept the 

value of diversity. Our moral image of the family should reflect our 

tolerant and pluralistic values, not our narcissistic and xenophobic 

ones. And that means that we should welcome rather than deplore the 

fact that our children are not us and not designed by us, but radically 

other 

Putnum's reasons for recommending an image of the family 

wh1ch reJects the whole idea of trying to pre-design one's offspring. by 

cloning or otherwise, are not consequentialist ones. What he has been 

claiming is that the unpredictability and diversity of our progeny is an 

intrinsic value and that a moral image of the family that reflects it 

coheres with the moral images of society that underlay our democratic 

aspirations. Indiscriminate use of cloning technology may thwart this 

unpredictability and diversity. 

Many co-workers at Roslin Institute opine that if the present 

research is allowed to continue, it will be of enormous benefit to human 
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beings. However they also think that human cloning should not be 

attempted. Alan Cloman, a co-worker at Roslin, for example, argues 

that reproductive cloning is unethical for two main reasons. 

It is essential to stress that from over 430 attempted fusions 

at the Roslin, 277 reconstructed embryos were made. Of these, only 29 

survived to the stage that they could be returned to 13 foster mothers 

and only one survived to term. In other experiments, some of the lost 

fetuses were abnormal (some severely so) and were aborted. In 

addition, fetal abnormality did not always become manifest before an 

advanced stage of development. Thus, as things stand now in animal 

models, the technique of nuclear has a low success rate. What 

implications does this have for human cloning? We have grounds to 

suppose that attempting cloning in humans would be dangerous on 

numerous counts. Think of the waste of human material. How many 

embryos would have to be discarded or would be lost? Think of the 

suffering, both physical and psychological and psychological, of the 

biological parents and/or surrogate mother. How many surrogate would 

be needed? How many times would fertilized eggs have to be 

Implanted 1nto a woman's womb before one implantation was 

successful? How many fetuses might be miscarried or aborted? Think 

of any cloned child who was seriously deformed as a product of the 

cloning procedure. 

Advocates of human cloning will say that all the uncertainties 

could eventually be dispelled by first perfecting the technique in animal 

models. But there are too many differences in the reproductive 

physiology and embryology between mammalian species, including 

humans. We simply could never be confident that high success rates in 

one species, if achieved, could be replicated in humans without a lot of 
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human experimentation. Apart from the technical challenges implicit in 

the extension of cloning to humans, there are more subtle concerns 

There is evidence to suggest that as we get older, the 

building-blocks of our genes (DNA) gradually accumulates mutations 

and suffers other changes which account for the fact that we are 

increasingly liable to develop cancer as we get older, and might also 

explain how our cells are affected by ageing. Thus a human cloned 

from an adult cell, as was Dolly, might have a higher risk of cancer or 

experience premature ageing. We already know that Dolly is suffering 

from arthritis. Neither doctors nor society should condone a practice 

which carries the high risks. 

It m1ght be objected here that all new medical advances are 

potentially unsafe. and no progress would be made if safety were the 

sole consideration However, risk-to-benefit ratios must always be 

considered before new treatments are sanctioned The application of 

such ratios to new reproductive treatments are particularly problematic 

g1ven that we must consider risks to the egg donor. the womb donor. 

and the unborn child Even if the egg donor and surrogate gave their 

mformed consent, it remains the case that creating a new life by 

nuclear substitution would be likely to result in the conception of a fetus 

that suffered abnormality caused by the actual procedure of 

transfernng genetic material from adult cell to gamete, or that the 

technique would cause a person to suffer a genetically related disorder 

later in life. Such occurrences would be unfortunate because they 

could have been avoided. 

There may be scope, however, to apply cloning technology in 

human in a way that would avoid some of the aforesaid experimental 

uncertainties altogether, and also limit others. Here I have in mind the 
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case of a prospective mother who has a genetic disease, which is not 

attributable to the main body of the genes found in the nucleus, but to 

genes elsewhere in the cell (the mitochondria). With all existing 

methods of conception, both natural and assisted, all the children of 

such women would inherit the disease-causing genes. It has been 

suggested that women who possess defective mitochondria could 

conceive normally and then a cell from the doomed embryo could be 

fused to the unfertilized egg supplied by a 'healthy' human egg donor. 

If successful, this would result in a child free from the disease which 

has unique genetic blueprint and one made up from equal contributions 

from the original couple (apart from the offending non-nuclear genes). 

Even in this sort of case the procedural risk greatly outweighs the 

benefit. While the circumscribed use of cloning technology just outlined 

would be less prone to experimental uncertainties, the cell surgery 

involved would carry risks which could not be justified quantitatively by 

the benefit. It can therefore be concluded human reproductive cloning, 

1n all 1ts gUises. is unethical. A child so manufactured would be a 

twenty-first-century c1rcus act Nuclear transfer in humans is patently 

unsafe and meffic1ent the nsks greatly outweigh any marginal benefit 

As Wilmut comments the potential for non-human cloning work to 

provide helpful solutions to many problems from which human suffer is 

vast. 

Although we do not yet understand the precise mechan1sms 

behind changes (malformation and risks) during development one day 

we will learn either to manage them or eliminate them. lan Wilmut 

predicts that it will be possible sometime in the near future to master 

this technique (i.e. to eliminate malformation, etc.), marshal its 

widespread use, and better understand the implications of the 

complications involved for human well-being. If we succeed in 
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perfecting nuclear transfer technology, there are three ma1n ways m 

which it could be of immense value to us: (making copies of the same 

animal; making precise changes in DNA; and making cells to order. 

Why should we want to make copies of the same animal? 

First, duplicating animals is very helpful for drug trials. Second, if 

genetic replicas of farm animals are made, both animal health and 

agricultural output could be much enhanced. Of course, the technology 

might be used to copy humans. For the most part this is a patently 

unattractive possibility (Wilmut). At present, with the likelihood of 

abortions and infant deaths, it is surely obscene to even consider 

applying these techniques in human for any reason. In addition to the 

question of safety there are ethical concerns over potential uses of 

nuclear transfer to copy existing people. Usually three reasons are put 

forward for wanting to clone a human: to bring back a lost relative, 

selective breeding, and to treat infertiiity 

If we could bring back our lost relative by cloning most of us 

would do that We would have the magic wand and summon the child 

back. But, 1n fact. what would happen were we to make a copy of 

someone 1s that we would make a new, different individual who might 

very well grow in a different way and become a different sort of person 

Our personality is apparently determined about half by our genes and 

half by what happens to us. 

The use of cloning for selective breeding also shocks many. 

Why someone should attempt it for this purpose is puzzling. Great 

emphasis is placed on many places on reproductive choice. But surely 

this freedom must be accompanied by responsibility. Our gravest 

concern is for the child. lan Wilmut writes:" Making a copy is not 
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treating the child in the way that he or she deserves, not treating the 

child as an individuaL" 

Using cloning to treat infertility ra1ses first and foremost in 

many mind concern about family relationships. Could a parent have an 

effective, healthy relationship with someone who is a copy of them? 

And, importantly, could the child have a good relationship with his 

parents. Although it is eminently possible for one's attitude towards an 

adopted child to be the same as it is to one's own offspring, it is 

strongly doubted that the same parity of attitude could be achieved in a 

family in which there was a genetic replica of one of the parents 

But there is one way nuclear transfer technology might be 

used in procreation that many find attractive. This is its use to replace 

the mitochondrial DNA in an egg. Mitochondria are the small body in 

each of our cells which supply our energy. They contain DNA, which is 

subject to error (mutation) leading to diseases in just the same way that 

chromosomal mutation may cause disease. However, in the case of 

mitochondria we inherit those only from our mothers. A women 

suffenng from mitochondrial disease knows that her children will inherit 

the same condition. In principle, there IS no reason why the embryo 

nucleus could not be removed from the defective egg and be placed in 

a recipient egg cell, itself enucleated. The recipient egg would be 

provided by a woman known not to have similar damage to her 

mitochondria, with her full informed consent The resulting child would 

be exactly as it would have developed, except that it would not suffer 

the disease associated with mitochondria. Done thoughtfully, this 

method of nuclear transfer could provide a way to treat currently 

untreatable mitochondrially carried diseases. 

It may well be possible one day to use the technique of 

nuclear transfer to prevent known genetic diseases by correcting the 
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defect in genes. Precise changes in DNA might also enable us to 

create resistance to malaria (a big killer in the developing world), 

prevent baldness, or enhance athleticism. The idea of correcting for 

overt disease in this way involves pragmatic judgements about how 

much we really know about genes. Though we do not know enough at 

present, but it is likely that within the lifetimes of the younger members 

of our society germ-line gene therapy will be used in humans. 

One of the abiding SciFi nightmares has been the idea that 

we could one day replicate human beings asexually, just by copying 

material from human cells. This was one of the most chilling features of 

Huxle's Brave New World. More measured scientific assessments have 

generally regarded this as something pretty remote. 

Two aspects of the Roslin discovery have set the world of 

biotechnology alight One is the fact that a somatic tissue from an adult 

has been used to produce a live animal. This has rewritten one of the 

laws of biology. Up to now it had been assumed that once animal cells 

go through the mysterious process of differentiation, and become a 

part1cular type of cell. they cannot go back to being undifferentiated 

Now Dr Wilmut's work has caused a set of cells to forget what they are 

and start all over again. as if they were undifferentiated. The second is 

that you can clone a large mammal from the cells of an adult of the 

species It is this second aspect that has caught the public imagination. 

because it has dramatically brought forward the question of whether it 

could be possible to realise the SciFi dreams of cloned humans. 

Faced with such a fertile prospect, the human imagination 

runs riot, and the media have come up with some very bizarre ideas. 

One article claimed that we might clone humans to select out genetic 

defects or select for desirable traits. This would be impossible just by 

cloning. It might in theory be done by germline gene therapy, but that is 
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quite another, and highly controversial, story. The announcements that 

nuclear transfer cloning is possible not only in sheep but in cattle and 

mice suggests that the technique could be quite general in mammals, 

and thus potentially more likely in humans than when it had been done 

only on a single sheep. 

Scientifically, this would be a big and highly dangerous leap 

to go from cloning a sheep to cloning humans, and it is premature to 

discuss this as if it were inevitably going to happen. But this discovery 

means that we have at least got to ask the question, 'What if?' 

Why cloning humans is ethically unacceptable ? 

Dr Wilmut, the scientist involved, and his colleagues at Roslin 

have made it quite clear that they thmk that to clone humans would be 

unethical. The Human Fertilisation and Embryology Authority agrees 

with the general public impression that to clone human beings would 

be ethically unacceptable as a matter of principle. It id generally agreed 

that on pnnciple, to replicate any human technologically is something 

which goes against the bas1c dignity of the uniqueness of each human 

being m God's s1ght. Chnst1ans would see this as a violation of the 

uniqueness of a human life, which God has given to each of us and to 

no one else. In what sense do we mean this? 

Some say that the existence of 'identical' twins means that we 

should have no ethical difficulty over cloning, or that to object to cloning 

implies that twins are abnormal. This argument does not hold. 

Biologically, identical human twins are not the norm, but the unusual 

manner of their creation does not make them any less human. We 

recognise that each is a uniquely valuable individual. There are two 

fundamental differences between cloning and twinning, however. 

Twinning is a random, unpredictable event, involving the duplicating of 
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a genetic composition which has never existed before and which at that 

point is unknown. Cloning would choose the genetic composition of 

some existing person and make another individual with the same 

genes. It is an intentional, controlled action to produce a specific known 

end. In terms of ethics, choosing to clone from a known individual, and 

the unpredictable creation in the womb of twins of unknown genetic 

nature belong to categories as different as accidental death is to 

murder. The mere existence of 'identical' twins cannot be cited to justify 
" 

the practice of cloning. 

It is not the genetic identity that is the crucial point but the 

human act of control, and it is this element of control which provides 

the fundamental ethical case against human cloning. The biblical 

picture of humanity implies that we are far more than just our genes, or 

even our genes plus environmental influences, there is also our 

spiritual dimension, made in God's image, constituting a holistic notion 

of being, in which the relational element is as important as the 

1nd1vidual. To be a person 1s to be in relationship. Hence it is vital that 

the relational implications of technology are considered alongside the 

ontological It 1s against this picture that most Christians would see it as 

ethically unacceptable to clone human beings as a matter of principle. 

In so far as genes are a fundamental part of our make-up, to choose to 

replicate the genetic part of human make-up technologically is a 

violation of a vital aspect of the basic dignity and uniqueness of each 

human. By definition. to clone is to exercise unprecedented control 

over the genetic dimension of another individual. This is quite different 

from the control parents exert in bringing up their children. Whatever 

the parents do or do not do, it is inevitable that they have a profound 

effect on their children. No one exerts the level of control involved in 

pre-selecting a child's entire genetic make-up except by a very 

deliberate act Moreover. a child can reject any aspect of its upbringing, 
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but it could never reject the genes that were chosen for it. Such control 

by one human over another is incompatible with the ethical notion of 

human freedom, in the sense that each individual's genetic identity 

should be inherently unpredictable and unplanned. 

Cloning raises a number of concerns arising from its 

consequences, of which instrumentality and risk are of especial 

importance. To replicate any human being technologically is a 

fundamentally instrumental act towards two unique individuals-the one 

from whom the clone is taken and the clone itself. In nearly all the 

speculative ideas for cloning a human would use the clone as a means 

towards someone else's end. They would be created as clones for the 

primary benefit not of the individuals themselves but of some third 

party. This would be the case for cloning a dying child or parent to help 

those bereaved cope with the loss, or cloning an infant with a pre

disposition to leukaemia, as a source of bone marrow which would 

suffer less tissue rejection problems. These violate a basic ethical 

princ1ple. that of creating another human being other than primarily for 

their own sake. There 1s an 1mportant distinction in Christian theology, 

wh1ch admits an instrumental role for animals, to a limited degree. but 

prohibits it m humans. To clone a child with leukaemia to provide 

compatible bone marrow would treat the cloned sibling to that extent as 

means to an end, for the benefit of a third party, rather than for their 

own sake, and without their consent Dorothy Werth cited the 

controversial US case where this was done through normal 

reproduction. Again, it is rightly said that we have mixed motives for 

why we want children, but that does not justify treating a child as a 

means to an end. 



Chapter- IV 
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CHAPTER -IV 

The Moral Status of Gene 

In a process almost as old as earth a huge panoply of 

organisms has evolved. The process has been one of chance and 

selection. For almost three billions years natural changes were taking 

place in this way. We have now come to the end of this familiar 

pathway. Genetics has unlocked the codebook of life, and long-hidden 

strategies of evolution are revealing themselves. We now possess the 

ability to manipulate genes and thus can direct the future course of 

evolution. To put it otherwise, choice is going to replace chance. 

Mutation and natural selection will continue, of course. But 

henceforward the old ways of evolution will be dwarfed by the role of 

purposeful human intelligence. In the hands of genetic engineers, life 

forms would become extraordinary Tinkertoys and life itself another 

destgned problem For the first time m human history the chtet danger 

of human surv1val comes from man himself instead of forces of nature. 

The rapidly unfolding saga of science and technology was never more 

apparent than the present. Almost every other day we read further 

press reports of how scientists are busy trying to create new animals, 

plants, bacteria and viruses with the capacity to cure genetic diseases 

solve world food shortages. and help the environment and so on 

Things are developing so fast that few people are aware of the full 

impact of these lightning changes. Keeping in mind the magnitude of 

the genetic revolution we need to understand how it all works--- the 

huge benefits and the very real dangers. We need this technology very 

badly, but with it come major issues which need to be addressed now. 

The new revolution will vastly expand our capability both to wreak evil 

and to render good; it will thrust upon us awesome new powers and 
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responsibilities, from the capacity to mass-produce identical infants to 

the ability to stamp out congenital diseases. Now what is being 

debated is the adequacy of society's wisdom in dealing with the 

explosive increase in biomedical knowledge. 

Let us juxtapose two diametrically opposite view about the 

new technology: 

Biotechnology is ideologically neutral. Properly supported it 

can bring immense benefit to mankind, for it is infinitely adoptable to 

counter all sorts of unforeseen threats. If we cast it down through 

hostility or faint hearted ness we shall all be looser. 

Biotechnology is the expansion, institutionalization and 

misapplication of a particular scientific creed with the potential for the 

devaluation and exploitative manipulation of life. 

In order to decide rightness or wrongness of these 

procedures we need to ask a question that strikes at the root of the 

~ssue It is the question about the moral status of gene That is we need 

to decide Do genes have moral status ? In order to enter into the 

discussion of moral status of gene, we need to have a clear idea about 

the concept of moral status and the different standpoints about this. 

What is Moral Status 

The concept of moral status is a means of specifying those 

entities towards which we believe ourselves to have moral obligations, 

as well as something of what we take those obligations to be. To have 

moral status is to be morally considerable, or to have moral standing. If 

an entity has a moral status, then we may not treat it in just anyway we 

please. We are morally obliged to give weight in our deliberations to its 
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need, interests, or well-being. Moreover, we are morally obliged to do 

this, not merely because protecting it may benefit ourselves or other 

persons, but because its needs have moral importance in their own 

right. Inanimate objects are presumed to have no moral status whereas 

human beings are held to have a strong moral status. Some argue that 

the concept of moral status is inherently anthropocentric. There are 

good reasons to believe in this. 

There is at least one obvious reason why we need to discuss 

the concept of moral status. Human beings are cleaverer and 

opportunistic creature who have in recent past come to possess an 

awesome capacity to do harm both to one another and to the rest of 

the world. Today our power to do harm is magnified by an ever-more

cleaver technology. The developments in the last century and in the 

present amply demonstrate the human capacity to perpetrate horror 

against one another on a scale which has no parallel in human history. 

Secondly one obvious fact about us is that we have a natural 

capac1ty to care about other living beings and sometimes about things 

that are evidently lifeless. A normal human being strongly inclined to 

care about many of the beings with which he interacts and want to 

protect them. And our aesthetic, intellectual, and spiritual appreciation 

of even the non-sentient elements of the natural world impels us to 

oppose their wanton destruction 

The concept of moral status is one of the tools which we use 

to bring order to the welter of conflicting claims what we ought and 

ought not to do. It can play more than one role in moral theory and 

human moral psychology. On the one hand, the concept of moral 

status can be used to specify minimum standards of acceptable 

behaviour towards entities of a given sort. When such standards of 
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behaviour are violated we are justified in protesting, objecting and 

sometimes using force to prevent or deter further violation. On the 

other hand, the concept of moral status may be used to establish moral 

ideal, such as Jaina ideal. 

In the history of philosophy we find two approaches of moral 

status: uni-criterial approach and multi-criteria! approach. Christopher 

Stone describes the uni-criterial approaches to moral status as those 

which propose that there is a single key (property): life, or capacity to 

feel pain, or the powers of reason or something else, those things that 

possess the key property count morally - all equally and all in the 

same way. Those things that lack it are utterly irrelevant.i 

Stone rejects this kind of moral monism. He refers to his view 

as moral pluralism. He and many others opine that moral status must 

be a multi-criteria! one, comprising a number of distinct but related 

principles. Such principles includes the admittance that there is more 

than one valid criterion of moral status; (b) that there is more than one 

type of moral status. with different types implying different obligations 

on the part of the moral agents; (c) that the criteria of moral status must 

include both certain intrinsic properties. To adopt such a multi-criteria! 

v1ew of moral status is to recognize that many moral problems are 

more complex than they appear. 

Criteria of Moral Status 

Among the proponents of moral status theory Albert 

Schweitzer is one important figure. For him, being a living organism is 

the only valid criterion of moral status. On this view, organic life is both 

necessary and sufficient conditions for full moral status. Thus not only 

do all living organisms have moral status, but all of them have exactly 
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same moral status. Conversely, things that are not alive can have no 

moral status. 

The above v1ew impels us to define the philosophically 

important term 'living things' or 'life'. The ordinary concept of life has 

two primary elements, both of which appear in the standard dictionary 

definitions. One primary element is that living things are neither 

inanimate, nor dead. The second element is that living things are 

generally capable of ingesting food metabolizing it produce energy 

growing, reproducing their kind, and maintaining their internal stage 

within limits compatible with survival. But the above definition does not 

give us enough clarification of the concept of life. They carry no 

guarantee of an unambiguous answer regarding the aliveness of novel 

entities, or familiar entities in novei circumstances. For example, in 

1960s, when it has become possible to maintain human beings on 

mechanical life-support systems for a period of time after their brains 

had completely and permanently cease to function. urgent questions 

arose regarding the status of this brain-dead individuals. This 

disagreement is due to the fact that an ordinary concept of life does not 

include criteria that are precise enough to resolve all possible disputes 

about lives-boundaries. Brain-dead persons whose heartbeat and 

breathing are artificially maintained are evidently alive in some 

respects, but no longer alive in others: substantial parts of their bodies 

are still functioning, but their brains are not and never will The 

question, then, is not whether they are alive according to the ordinary 

concept of life; for to that question there can be no clear answer. 

Rather, the question is whether it is morally desirable to refine our 

concept of life so as to include these human beings among the living, 

or whether it is morally better to regard them as having already died. 

Nevertheless philosophers would like to have a clear and 
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simple definition of 'life' that captures the intuitive core of the concept It 

is now generally recognized as unsatisfactory to define 'life' in terms of 

the presence of some special vitalistic or spiritual entity or power. Such 

definitions rely upon empirical hypotheses which find no support from 

contemporary biology. 

A more promising approach is to define living things in terms 

of their teleological (goal-directed) organization. Paul Taylor, for in

stance, defines an organism as "a teleological center of life, striving to 

preserve itself and realize its good ... To say it is a teleological center 

of life is to say that its internal functioning as well as its external 

activities are all goal-oriented, having the constant tendency to 

marntain the organism's existence through time and to enable it 

successfully to perform those biological operations whereby it 

reproduces its kind and continually adapts to changing environmental 

events and conditions. It is the coherence and unity of these functions 

of an organism all directed toward the realization of its good, that 

rnake 1t one teleological center of activity'· '' 

T eleologica! organization helps to explain why living things 

seem fundamentally different from things that are dead or inanimate 

Yet teleological organization, at least as Taylor defines it, is not a 

necessary condition for life Suicidal individuals, whose external 

activities are currently directed towards self-destruction rather than 

survival, reproduction, or adaptation to the environment, may 

nevertheless still be alive. 

Teleological organization is not a sufficient condition for life 

either. The existence of human-made artefacts which pursue goals 

through complex feedback mechanisms shows that this form of or

ganization is not unique to the entities that we are at present willing to 
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call living organisms. Taylor's response to this objection is that 

teleologically organized machines are not alive, because "[t)he goal

oriented operations of machines are not inherent to them as the goal

oriented behavior of organisms is inherent to them ... the goals of a 

machine are derivative, whereas the goals of a living thing are original. 

The ends and purposes of machines are built into them by their human 

creators". 111 

Unfortunately, this argument begs the question: for how are 

we to determine whether a teleologically organized system has goals of 

its own, rather than merely derivative goals, except by first determining 

whether or not it is alive? If we regard the goals of machines as not 

really their own because human beings built those goals into them then 

what are we to say about a (thus far hypothetical) 'test-tube amoeba'

one 'built' by human beings, but otherwise indistinguishable from a 

naturally generated amoeba? Surely the test-tube amoeba's artificial 

origin would not disqualify it as a living thing. Moreover, it is not clear 

that the goals of orgamsms are any more their own than are those of 

machmes Individual organisms do not design and create themselves. 

any more than individual machines do. Their teleological organization 

is largely the result of the physiological structure and composition that 

they inherit from their progenitors. 

Sentience and Utilitarian Calculus 

Some philosophers opine that only sentient beings have 

moral status. In recent times Peter Singer is a strong advocate of this 

theory. Sentience is the capacity to feel pleasure or pain. Feelings of 

pleasure or pain are experiences, but not all experiences are feelings 

of pleasure or pain. Thus to be sentient is to be capable of at least 

some of many forms of suffering and enjoyment --- from simple feelings 
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of pain or pleasure to more complex emotions, modes, and passions. It 

is clear that normal human being, once passed some early 

developmental stage, are sentient: but what about other animals. 

Descartes held that all non-human animals are automata, incapable of 

either thought or sensation. His primary argument for this is that 

animals do not use language, and that only language users can think 

or feel. He also argues that if animals could think or feel, then they 

would have immortal souls, which they do not.iv 

Peter Carruthers defends a contemporary version of 

Descartes's first argument. He, however, believes that animals have 

experiences, but he holds that they are never conscious of their 

expenences. 

Peter Singer's utilitarian theory is presented in his 1979 book 

Practical Ethics. Singer describes himself as a preference utilitarian. 

Preference utilitarianism is a modification of the classical utilitarian 

theory For the classical utilitarian the fundamental moral principle is 

that act1ons are right in proportion as tend to promote happiness. 

wrong as they tend to promote the reverse of happiness. Preference 

utilitarian defines happiness as the satisfaction of preferences. In 

singer's view, all valid moral claims can be derived from a single 

principle: the principle of equal consideration of interests. This principle 

requires that the comparable interest of all sentient beings be given 

equal weight in our moral deliberationsv 

Giving equal consideration to the comparable interests of all 

sentient beings does not mean treating them exactly alike, since 

animals of different species often have different needs and interests. 

For instance normal adult human beings can benefit from the right to 

vote in political elections, but animals of other species cannot. Animals 
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do, however, benefit from pleasure and freedom from patn The 

principle of equal consideration means that the moral weight of a 

being's pains and pleasures does not depend upon its species: 'How 

bad a pain is depends on how intense it is and how long it lasts, but 

pains of the same intensity and duration are equally bad, whether felt 

by humans or animals. ' 

Singer argues that all and only sentient beings have moral 

status, because all and only sentient beings have interests The 

principle of equal consideration applies only to the interests of sentient 

beings, for the simple reason that these are all of the interests that 

there are. The capacity to experience suffering and enjoyment is, he 

says, a prerequisite for having interests at all, a condition that must be 

satisfied before we can speak of interests 1n a meaningful way. . If a 

being suffers there can be no moral justification for refusing to take that 

suffering 1nto consideration. . . If a being is not capable of suffering, or 

of experiencing enjoyment or happiness, there is nothing to be taken 

1nto account" The term 'interest' is highly ambiguous. When we say 

that someone has an 1nterest tn something, we may mean that they 

take an Interest in It, Le. that they consciously desire and pursue it 

Alternatively, we may mean that, whether or not they take an rnterest in 

1t, having it would be tn their interest, i.e. beneficial to them. As a result 

of this ambiguity, there has been much philosophical debate about the 

sorts of entities that can really have interests. At the one extreme, R 

G. Frey argues that only human beings have interestsv 11 At the 

opposite extreme, some environmental ethicists argue that all living 

things (and possibly some that are not living) have interests, because 

they are teleological systems which have a good of their own. 

What, then, is meant by the claim that all and only sentient 

beings have interests? Bernard Rollin explains as follows. 
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Any animal, even man, is not explicitly conscious of all or 

probably even most of its needs. But what makes these needs interests 

is our ability to impute some 'mental life', however rudimentary, to the 

animal, wherein ... it seems to care when certain needs are not 

fulfilled. Few of us humans can consciously articulate all of our needs, 

but we can certainly [sometimes] know when these needs are thwarted 

and met. Pain and pleasure are ... the obvious ways these facts come 

to consciousness, but they are not the only ones. Frustration, anxiety, 

malaise, listlessness, boredom, [and] anger are among the multitude of 

indicators of unmet needs, needs that become interests in virtue of 

these states of consciousness. viii 

This is essentially the point that Singer is making when he 

says that only sentient beings can have interests. Sentient beings are, 

by definition, the only entities that can experience either suffering or 

enjoyment. Non-sentient organisms may have needs, and thus a good 

of their own, but this is not an experiential good; they experience 

nothing unpleasant when the1r needs are thwarted. nothing enjoyable 

when the1r needs are met Consequently, they cannot 'mind' what 

happens to them, 1n the ways that sentient beings can. 

Unfortunately, the Sentience Only view has implications 

which are very troubling. One such trouble is pointed out by 

environmental ethicists. They reject the Sentience Only view because it 

den1es moral status to plants, species. and other non-sentient elements 

of the biosphere. Ecologists argue that natural plant and animal 

species, populations, and habitats can all have moral status. Aldo 

Leopold, the intellectual founder of the contemporary enviornmentalist 

movement, called for an ethic in which human beings are seen as 

members of the biological community, having moral obligations to the 

community's other members. Within such an ethic, an organism's 
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moral status is based upon its ecosystemic relationships to the rest of 

the biosphere. 

Personhood View 

Some thinkers consider personhood as the solitary criterion of 

moral status. A distinction is often made between maximalist definitions 

of personhood which make moral agency, or at least the potential for 

it, a necessary condition for being a person; and a minimalist definition, 

which do not require moral agency, but only some capacity for thought 

and self-awareness. 

Kant's definition of 'person' is a maximalist one. He holds that 

personhood consist in rational mora! agency. His theory' is that being a 

moral agent is (1) a necessary condition for any moral status; and (2) a 

necessary and sufficient condition for full moral status. 

Tom Regan defends another form of personhood view which 

is based upon what amounts to a minimalist definition of personhood 

He holds that all "subJects-of-a-life" have moral status, and that all of 

them have the same moral status. In his view. normal mammals over a 

year of age are subjects-of-life, and thus have the same moral rights as 

human beings. This version of the personhood view accords strong 

moral status to many sentient beings, but withholds all moral status 

from many others. Subjects-of-a-life are beings that posses certain 

mental and behavioural capacities, in addition to the capacity for 

conscious experiments. Regans's subjects-of-a-lives have many of the 

mental and behavioural capacities of Kantian persons, but differ in that 

they need not be even potentially capable of rational moral agency. 

The concept of personhood, however, is difficult to define in 

part because there is a strong conceptual link between being a person 
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and having full moral status. Thus those who advocate equal moral 

status for animals of particular types often maintain that these animals 

are persons, while their opponents maintain the opposite. Similarly, 

abortion opponents often claim that human embryos are persons from 

conception onwards, while those who believe that women have the 

right to choose abortion are likely to maintain that fetuses do not 

become persons until some later stage of development, e.g. when they 

become viable or when they are born. These disputes about the 

boundaries of personhood arise not only because the protagonists hold 

different beliefs about the mental capacities of non-human animals or 

human fetuses but also because they have prior and conflicting beliefs 

about the moral status of these entities. 

Such considerations have led some philosophers to conclude 

that the term 'person' is strictly an honorific one, indicating only that the 

entity in question has a special moral status. On this view, the concept 

of a person has important ethical content but no descriptive content 

Thus. the claim that something is a person implies that it has a strong 

moral status. but not that it has any empirically observable property. 

such as life, sentience. or rationality. 

Michael Tooley adopts this approach in his 1972 article 

'Abortion and Infanticide'. There he says that the concept of a person is 

'a purely moral concept free of all descriptive content'. He suggests that 

'the sentence, "x is a person" [is] synonymous with the sentence "x 

has a (serious) moral right to life.'" But in his 1983 book of the same 

title, Tooley concludes that the ordinary concept of a person does have 

descriptive content He notes that even philosophers who deny that 

persons have a special moral status regard the term 'person' as 

meaningful, and use it to refer to much the same entities that others 

refer to as persons. Nevertheless, Tooley points out 'the assignment of 
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descriptive content to the term "person" is ordinarily guided by moral 

considerations'. In other words, our willingness to regard a particular 

entity as a person often depends in part upon our prior beliefs about its 

moral status. 

The theories of moral status which we have considered thus 

far have two assumptions in common. First, each assumes that there is 

one and only one property which is (I) necessary for having any moral 

status, and (2) sufficient for having full and equal moral status. Albert 

Schweitzer nominates the property of being a living organism: Peter 

Singer opts for sentience, or the capacity to experience pleasure and 

pain: Immanuel Kant champions personhood, which he defines as the 

capacity for rational moral agency. And Tom Regan makes (or comes 

close to making) this claim for the property of being a subject-of-a-life. 

However, all of these uni-criterial theories are inadequate. Each of 

these properties is a sufficient basis for a particular sort of moral status. 

Respecting life, avoiding cruelty to sentient beings, not harming 

subjects-of-a-life and treating moral agents as ends in themselves. are 

all sound moral pnnciples when properly interpreted Yet none of these 

pnnciples in isolation from the others yields a plausible account of 

moral status This is a good reason for abandoning the assumption that 

moral status can be based entirely upon anyone property 

A second assumption, wh1ch these theories share is that the 

property which serves as the sole criterion of moral status must be an 

Intrinsic property. An entity's intrinsic properties are those which it has 

and which it is logically possible for it to have had even if it were the 

only thing in existence. By contrast, its relational properties are those 

which it has, but which it is not logically possible for it to have had were 

it the only thing in existence. Life, sentience, and the capacity for moral 

agency are in this sense intrinsic properties, whereas being a 
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grandmother, or recently naturalized citizen, are relational properties. 

Now let us state two versions of the Relationships Only view. 

On either version of this view, an entity's moral status depends entirely 

upon certain of its relational properties; its intrinsic properties are 

irrelevant to what we owe it in the way of moral consideration. J. Baird 

Callicott holds that an entity's moral status depends upon its social and 

ecological relationships, i.e. its membership and role within a social or 

biological community. Nel Noddings argues that the relationship of 

caring is the basis of all human moral obligations. In her view, we have 

moral obligations only towards beings for whom we are psychologically 

capable of caring, and who in turn have the capacity, at least 

potentially. to be aware of and responsive to our care. 

Each of these theories contains important insights; social and 

ecosystemic considerations can sometimes justify the ascription of 

stronger moral status to a group of entities than could be justified by 

the mtrinsic properties of these entities. Nevertheless, neither version 

of the Relationships Only view provides an adequate account of moral 

status Our obligations to living things, sentient beings, and moral 

agents are not entirely contingent upon the prior existence of social or 

ecological relationships between ourselves and them. Nor are these 

obligations entirely contingent upon our psychological capacity to care 

for such entities. There is, therefore, much to be said for the 

Relationships Plus view, which permits ascriptions of moral status to be 

justified on the basis of both intrinsic properties and relational ones. 

Callicott is a philosophical interpreter and proponent of the 

environmental ethic pioneered by Aldo Leopold. On Leopold's theory, 

as Callicott expounds it, all of our moral obligations arise from the fact 

that we are members of communities. In Leopold's words "All ethics so 
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far evolved rest upon a single premise: that the individual is a member 

of a community of interdependent parts. His instincts prompt him to 

compete for his place in the community, but his ethics prompt him also 

to co-operate ... The land ethic simply enlarges the boundaries of the 

community to include soils, waters, plants, and animals, or collectively: 

the land. "ix 

Callicott argues that Leopold's land ethic was inspired in part 

by Hume's moral philosophy Hume argued that the primary foundation 

of morality is not reason, but sentiment. We are social creatures, 

equipped with an instinctive tendency to approve of attitudes and 

behaviours that serve the 'public utility', and to disapprove of those that 

harm it. Thus, it is natural for us to be pleased by such social virtues as 

'friendship and gratitude, natural affection and public spirit, . . . a tender 

sympathy with others, and a generous concern for our kind and our 

species' Moral concepts and principles arise from this natural tendency 

to approve of that which serves the good of the human community. 

Reason enables us to serve the public good more effectively, e.g by 

establ1shmg pnnc1ples of JUStice. legal rights and duties. and systems of 

legal enforcement Through reason, we can extend our sympathies 

beyond the small community of family and friends within which they 

mitially develop, to larger groups of human beings, and eventually to all 

of humanity. 

Darwin also argued that human morality has an instinctive 

emotional foundation. His theory of the evolution of biological species 

through the natural selection of hereditary traits provides an ex

planation of how our distant ancestors must have come to have the 

social instincts that make morality possible. Human beings are 

mammals, and dependent upon parental care during an unusually long 

1nfancy and childhood. We are also primates that normally live within 
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social groups larger than the 'nuclear' family. Under these conditions, 

our ancestors would have benefited from the development of co

operative-as well as competitive-social instincts. 

The Land Ethic 

To this Humean Darwinian account of the psychological 

foundations of human morality, Leopold added the proposition that 

human beings naturally belong not only to social communities, but also 

to biological communities. Just as human beings are not naturally 

asocial beings who must somehow be persuaded to become social, so 

other living organisms are not biologically isolated individuals, thrown 

mto the world to interact with one another as chance would have it. On 

the contrary, plant and animal species have co-evolved as functional 

parts of complexly ordered biological communities, or ecosystems. 

Biological communities include not only living organisms. but also such 

thmgs as soil water and air Biology and ecology teach us that we are 

akin to all terrestnal life, and wholly dependent upon the earth's 

ecosystems for our continued existence 'The land ethic'. Leopold says, 

'simply enlarges the boundaries of the community to mclude soils, 

waters, plants, and animals, or collectively: the land ' Just as it is 

appropriate to regard actions that are conducive to the good of the 

human community as morally good and those that are harmful to it as 

morally wrong, so it is appropriate to adopt the principle that 'A thing is 

right when it tends to preserve the integrity, stability, and beauty of the 

biotic community ... [and] wrong when it tends otherwise.' This prin

ciple, Leopold says, 'changes the role of Homo sapiens from conqueror 

of the land-community to plain member and citizen of it. It implies 

respect for his fellow-members, and also respect for the community as 

such.' 



Callicott argues that Leopold's land ethic differs from both 

utilitarian and deontological theories, in that the principles through 

which it ascribes moral status are holistic rather than individualistic. 

This does not mean that the land ethic ascribes moral status only to 

species, ecosystems, or the biosphere as a whole. It means, rather, 

that our moral obligations to individual organisms and groups of 

organisms are not based upon their intrinsic properties. Rather, 'the 

good of the community as a whole. serves as a standard for the 

assessment of the relative value and relative ordering of its constitutive 

parts'. Although a small number of species would become extinct 

without human intervention, human activities have frequently brought 

about the extinction of far more species than natural processes would 

have done. Since natural biological diversities is vital to ecosystems. 

organisms of ecosystemically important species that are endangered 

by past or current human activities must be protected. 

Nel Noddings•s Ethic of Care 

Noddings holds that moral status is a function of the 

emotional relationship that she calls caring. It IS this relationship, she 

says, that gives rise to all moral obligations. Our 'first and unending 

obligation is to meet the other as one-caring'. Noddings regards caring 

as a human universal, in that all psychologically normal human beings 

are capable (at least potentially) of caring for other human beings. The 

desire to be in caring relationships is, she holds, the original and 

enduring basis of all human morality. 

In a caring relationship, the 'one-caring' is receptive to the 

feelings and needs of the 'cared-for', and is therefore spontaneously 

motivated to meet those needs. This is a 'feeling-receptive' mode, 

although it does not always involve strong emotions. Reason is in 
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constant use, determining the best means of meeting the needs of 

those for whom we care, and setting priorities; but the motivation to 

care is emotional and instinctive rather than rational. 'The relation of 

natural caring' is, Noddings says, 'the human condition that we, 

consciously or unconsciously, perceive as "good." It is that condition 

toward which we long and strive, and it is our longing for caring-to be in 

that special relation that provides the motivation to be moral' 

The Moral Status of the Gene 

Having discussed different criteria of moral status let us ask: 

Do genes have moral status? Can we, in other words, have moral 

obligations towards the DNA of human beings or other organisms? Our 

question is not whether we can have obligations regarding genes. V'Je 

obviously have moral obligations towards other human beings 

regarding what may and may not be done to (parts of) their bodies, 

Including their DNA The question is, rather, whether we can have 

moral obligations towards genes, independent of any obligations we 

may have towards the organ1sms of which they are. were. or will be 

part 

I shall argue that genes do not have independent moral 

status However, there are powerful objections to some current or 

potential uses of recombinant DNA techniques. For instance, it would 

probably be irresponsible deliberately to produce hereditary alterations 

in human germ line DNA, so long as the risks to future persons are not 

well understood. However, it is implausible to construe obligations to 

avoid irresponsible uses of genetic technologies as obligations to 

DNA. A better approach is to focus upon the likely benefits, risks, and 

harms to present and future human and nonhuman organisms, and 

ecosystems, of each application of genetic technology. According 
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DNA a special moral status, unlike that of other bodily parts, 

organs, or systems, can only distort the ethical issues. 

We have got an overview of some major theories of moral 

status, each of which provides a basis for the recognition of moral 

obligations towards living organisms of specific types. None of the 

theories provides a basis for the recognition of obligations towards 

parts of organisms. There are, however, medical, ecological, social, 

and other long-term risks associated with the development and 

marketing of recombinant DNA techniques. If these risks are 

sufficiently severe, then perhaps they may be used to argue for a 

special moral status for DNA. This would mean that we could have 

mora! obiigations towards genes, separate from our obligations to the 

organisms from which they are derived, or of which they are oi will be 

part. 

The suggestion might seem plausible, especially in the light of 

the symbolic and, religious meanings that genes have accrued in some 

cultural contexts However, these special symbolic meanings are not 

well grounded 1n empirical evidence about the biological functions of 

DNA Moreover, according moral status to gene may facilitate the 

moral, social, economic, and ecological analyses that are essential to 

the development of enforceable national legislation and international 

agreements regarding acceptable and unacceptable uses of genetic 

technologies. 

We usually assume that human beings have moral status, but 

that their blood, bones, and other body parts, systems, or tissues do 

not. Of course, it is generally wrong deliberately to injure, a person's 

body; but the wrong is assumed to be a wrong against the person, and 

not against the injured part. We also assume that any nonvital body 
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part, such as a tonsil, may--- with the person's consent--- be removed, 

if it has become incurably diseased, and a serious liability to the 

person's health. These common-sense assumptions are consistent 

with the major philosophical theories of moral status. Each of these 

theories promulgates a single criterion of moral status, based upon 

some property possessed by some or all living organisms. 

Each of these theories focuses upon an intrinsic property of 

some organisms, which is relevant to the moral consideration that we 

owe to them. However, none of these theories is plausible as a 

complete account of moral status. To more accurately represent 

common-sense convictions about moral status that we are unlikely to 

surrender, we need to combine the insights of these and other theories 

We need to take into account not only whether an organism is alive, 

and its sentience and menta! sophistication, but also its importance to 

the ecosystem in which it exists and its social or other relationships to 

human beings. Respect for all living organisms is a worthy ideal; but it 

1s necessary to permit the destruction of some organisms --- e.g , 

pathogenic m1crobes --- on the basis of reasons that would not justify 

the destruction of equal numbers of human beings. 

Similarly, it is reasonable to hold that not even spiders should 

be made to suffer needlessly; but it is unreasonable to demand that 

human beings be as deeply concerned with the suffering of spiders as 

with the suffering of other human beings. Regan rightly argues that we 

have stronger moral obligations towards more mentally sophisticated 

beings, such as humans and other mammals, who probably can suffer 

more intensely than spiders, and who also probably have lives that are 

of greater value to them. 

Yet, however smart some nonhuman mammals may be, we 
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cannot always treat the protection of their lives as a moral imperative 

on a par with the protection of human lives. For instance, it is 

sometimes necessary to kill mice and rats that invade our homes and 

food storage areas, or to introduce cats or other predators. Kant is 

probably right to hold that moral agents are entitled to a higher level of 

respect for their lives and liberty than are most sentient nonhuman 

animals. The possibility of reciprocity and cooperation between moral 

agents makes this higher level of respect possible: and because it is 

possible, it may be held to be morally obligatory. Kant's mistake is to 

suppose that we can never have moral obligations towards living things 

that are not moral agents. 

My purpose, however, is not so much to compare the relative 

merits of these four theories, as to note their agreement on the point at 

issue. On none of these theories is there a plausible basis for asserting 

that we can have moral obligations towards part of a human being that 

are not entirely derivative from our obligations towards the human 

being. The same cnteria that help to explain why organisms have moral 

status, and why some of them have a stronger moral status than 

others, also help to explain why the parts of organisms do not have 

independent moral status. 

One reason for regarding living organisms as worthy of moral 

consideration, as we have seen, is that they are teleological systems, 

with a good of their own. They are organized to maintain and 

reproduce themselves; and to interact with their environments in ways 

that have evolved because they tended to serve these ends. The 

teleological organization exhibited by organisms is only derivatively ex

hibited by their parts. Tissues and organs take on specific forms and 

functions in particular plant or animal species, because these traits 

have promoted (or at least been compatible with) the transgenerational 
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liver, or any other bodily organ, are other-directed in ways that the 

goals of the organism generally are not. That is one reason why it is 

generally inappropriate to demand that parts of organisms be accorded 

independent moral status. 

In the case of organisms that are sentient, there is an even 

stronger reason for according moral status to them rather than to their 

parts. Sentience --- the experience of pleasure, pain, and other felt 

mental states --- occurs at the level of the organism. I may feel pain in 

my foot, but it is unlikely that my foot has private pains that I cannot 

feel. To feel such private pains, it would need a central nervous system 

of its own, and it does not appear to have one. Pain, emotions, and 

other felt experiences, are states of organisms, not of their isolated 

parts. Thus, it is reasonable to argue that we have special obligations 

to sentient organisms, such as not to needlessly cause them pain or 

suffering. But if parts of organisms cannot experience pleasure and 

pain. then we do not have that reason for recognizing moral obligations 

towards them 

Similarly, memory, conscious anticipation of the future, and 

Intentional action in pursuit of conscious goals, are capacities 

possessed by certain organisms, i.e. those that have sufficiently 

sophisticated brains. The moral respect that an organism may deserve 

by virtue of these mental capacities does not transfer to the creature's 

constituent parts, which are not endowed with the same capacities. 

And moral agency, while it may exist only amongst beings who have 

social as well as intellectual capacities, is nevertheless a capacity 

exercised by individual organisms. The biological parts of organisms 

are not moral agents, and cannot plausibly be held to have the rights 

that follow from moral agency. 
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These points may help to explain why it is odd to suggest that 

genes enjoy a moral status independent of the organisms of which they 

are part. If blood and bones do not have such status, then why should 

DNA? Present and future human and nonhuman organisms can be 

harmed by damage done to their DNA; but they can be harmed by 

damage to virtually any organ, system, or subsystem within their 

bodies. We do not need to accord moral status to parts of organisms in 

order to explain why it is morally wrong avoidably to harm the bodies of 

living persons, or to cause needless suffering to sentient nonhuman 

animals. 

A Pragmatic Case for the Moral Status of Genes? 

But perhaps there are reasons for treating DNA differently 

from other body parts. There are strong arguments for regarding 

human germline DNA as an inappropriate target for alteration at least 

at the present time. There are also legal, social, and ecological 

arguments against the patenting and monopolistic commercial 

explortation of either human or nonhuman genes. If people throughout 

the world agreed to grant a special moral status to genes, perhaps 

some of the gravest risks posed by the new genetic technologies could 

be avoided. 

In The Biotec Century, Jeremy Rifkin explores the medical, 

ecological, and social risks of the unfettered commercial development 

of technologies of genetic manipulation. For instance the release of 

genetically altered plants, animals, and microbes over large parts or 

the earth may damage natural ecosystems. Just as the introduction of 

nonnative species of plants and animals has often led to the 

decimation of native species, so genetically altered plants and other 

organisms may compete, or hybridize, with wild species and 
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subspecies, thereby decreasing valuable natural biological diversity. 

Genetically engineered plants and animals also threaten to 

reduce the genetic diversity of human cultigens, by replacing older and 

more diverse domesticated varieties of plants and animals. This 

diversity is important to the avoidance of large-scale catastrophes 

caused by excessive reliance on genetically homogenous stock and 

crops, which have uniform vulnerabilities to parasites, diseases. and 

other threats. The use of transgenic animals for research and as a 

source of transplant organs and pharmaceuticals introduces another 

set of potential dangers, including the risk of infecting human beings 

with new animal viruses. for which no treatments exist. Transgenic 

animals themselves may be caused considerable suffering by the 

biological effects of the insertion of foreign genes, which may disrupt 

their growth and development in unpredictable ways. 

The risks attendant upon the emerging ability to alter the 

genes of i1vmg human beings are also great. Even the alteration of 

somatic cell DNA, for legitimate therapeutic purposes. carries some 

nsk of Inadvertently damag1ng germline DNA, thereby causmg new 

hereditary illnesses or disabilities. If the current de facto moratorium on 

alterations of germline DNA is eventually ended, human bemgs 1n the 

distant future may face hereditary health problems caused by the side

effects of well-intended alterations carried out in earlier generations. 

They may also inherit a social world more deeply div1ded by 

socioeconomic class and ethnicity. Lee Silver envisions a time when 

those who can afford it routinely use genetic therapy to "improve" upon 

their germline DNA In his scenario the class distinction between the 

wealthy "GenRich" and the impoverished "Naturals" becomes so 

deeply institutionalized that there is no movement from one class to the 
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other, and no intermarriage between them; and in time humanity 

divides into mutually infertile species. 

This unappealing scenario has a degree of plausibility, not 

because the genetic engineering of more capable human beings is 

likely to be easy, but because of the widespread belief in the almost 

exclusively genetic determination of human abilities In a world of 

genetically enhanced children, this belief is likely to lead to systematic 

discrimination against the genetically "imperfect" or "unimproved." As 

Ruth Hubbard points out, the idea that traits like intelligence are 

determined primarily by the genes is eagerly embraced by supporters 

of the status quo; for it seems to show that the wealthy classes and 

nations owe their wealth to inherent genetic superiority. 

Another legitimate concern is the rush by corporations, many 

of them large Transnationals, to gain patent rrghts to the use of genetic 

material from plant and animal species from around the world, and 

even to portions of the human genome. The granting of ethically 

:nappropnate and overly-broad patents e.g . to the genomes of plants 

or an1mals that have been known and used by indigenous people for 

generations, 1s a form of what some call "biopiracy" The potentially 

enormous profits to be made in this genetic goldrush make it 

reasonable to question whether the corporations will spontaneously 

share the proceeds with the nations and ethnic groups from which 

genet1c material is taken, or undertake sufficiently careful evaluations 

of the medical, agricultural, and ecosystemic risks. 

If the potential biological and sociological consequences of 

the marketing of new genetic technologies are this dire, then perhaps a 

long-term ban on at least some of the riskier applications is called for. 

Perhaps some DNA, such as human germline DNA, should be 
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Some extraordinary religious and symbolic mean1ngs have 

already become associated with the human genome. As Dorothy 

Nelkin and M, Susan Lindee point out, human DNA has been used as 

a symbol of individual human identity, and of the human spirit soul, or 

essence. Many people are horrified by the prospect of cloning human 

beings from the DNA of adults or children, in part because they fear 

that humans whose genetic constitution is not unique would not be real 

human beings, with individual minds, wills, and souls. Many are 

inclined to view the human genome as "a sacred territory, a taboo area, 

that by virtue of its spiritual importance should never be manipulated" 

The tendency to attribute a special moral or spiritual 

significance to DNA can be found in both religious and scientific writing. 

For instance, opponents of abortion have pointed to the presence of 

the full complement of chromosomes in the nucleus of a human zygote, 

as evidence that the zygote is already a human being, possessed of 

the right to l1fe John Noonan maintams that conception is "the decisive 

moment of humanization " Scientists, too, have been willing to view the 

gene "not only as a powerful biological entity but, also as a sacred text 

that can explain the natural and moral order". For instance, Richard 

Dawkins speaks of genes as, in effect, the true locus of human agency. 

He is aware that "Genes have no foresight They do not plan ahead" 

Yet he describes their activities as though they were conscious agents, 

with a sense of self, and their own self-centered interests. Both Noonan 

and Dawkins impute to genes properties that might once have been 

attributed to the soul. For Noonan, genes constitute the human 

essence, that which makes us uniquely valuable beings. Thus, a single 

cell may be regarded as the moral equal of an adult human being, if it 

contains a complete set of human chromosomes. For Dawkins, genes 
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are powerful--- even godly --- beings, which call us into existence, and 

which enjoy a form of immortality that human and other organisms do 

not. 

Empirical Arguments Against Sanctification 

Both these authors ascribe to DNA a more impressive form of 

causal agency than the empirical evidence warrants. It takes more than 

a package of DNA to constitute an organism. The DNA within a human 

zygote does not make the zygote already a human being, or even 

necessarily a potential human being. Without the soon-to-be-pregnant 

woman, and her personal, social, and biological support systems, the 

zygote has no potential to become a new human being. The invention 

of ectogenesis machines would not fundamentally change the absolute 

dependence of the DNA upon the rest of the embryonic organism, and 

1ts nurturing environment. 

Even 1n favorable circumstances, the form and behavior of an 

organism is only partially determined by its nuclear DNA In Stuart 

Newman's words, DNA provides a l1st of Ingredients, not a recipe for 

the1r 1nteract1ons". Genes function as parts of organisms, responding to 

complex Influences from elsewhere in the organism and the larger 

environment. That is why even monozygotic twins are often different in 

appearance and personality, and why cloned humans, originating from 

different ova and gestated in different wombs and/or at different times. 

would be even more different from one another. DNA is not the sole 

source and shaper of organisms, and neither is it an immortal being. It 

is not an immaterial entity that is eternally reincarnated in new physical 

bodies. It is a physical part of living and mortal organisms, one that has 

a central but not omnipotent role in the organism's development, 

functioning, and reproduction. Like other parts of an organism, it 
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usually dies (i.e., stops functioning and begins to degenerate) more or 

less at the same time that the organism does. Like any other part of the 

organism, it is replicated, more or less accurately in the organism's 

progeny. To speak of genes as immortal is, at best, a misleading way 

to indicate that their replication is sufficiently consistent that plant and 

animal species often retain fairly stable hereditary traits over long 

periods of time 

In short, we can look to genes to explain much about biology, 

but we should not expect to find in them the essence of humanity, the 

locus of human agency, or the fulfillment of the dream of personal 

immortality. Like other elements of living organisms, genes are 

replicated in new organ1sms because they have served the reproduct

ive success of ancestral organisms. That we need DNA in order to 

deveiop, l1ve, and reproduce, does not make our genes the sum of our 

humanity, or our omnipotent masters, any more than our need for 

kidneys makes us into passive vehicles for the production of more 

k1dneys 

Pragmatic Arguments Against Sanctification 

We have argued that genes are unsuitable candidates for 

independent moral status. It is possible. nevertheless that many 

cultures will come to treat them as sacred for pragmatic and perhaps 

spiritual reasons. But, despite the dangers of the new genetic 

technologies, there are at least two good reasons to resist the 

sanctification of the gene. 

In the first place, the moral objections to particular 

applications of genetic technology are contingent upon current 

estimates of their dangers, as weighed against the realistic hope or 

benefit. The possibility of harm to future generations and planetary 
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ecosystems must be taken seriously, even though the magnitude of the 

risks is still uncertain. The risks of altering the human germline DNA, at 

the present time, almost certainly outweigh any likely benefits, or any 

that could not be achieved in other ways. But this may not always be 

the case. Suppose it were possible to modify the human immune 

systems to resist HIV, or some other lethal and pandemic pathogen, 

through carefully targeted modifications of the DNA of human gametes 

or zygotes. Might there not be a point at which the expected saving of 

life would ethically outweigh the risk of harmful side-effects? It would 

be premature to suppose that modification of the human genome will 

always be more dangerous than the alternatives. Yet the ascription of 

either sacredness or moral status tends towards permanence, and 

towards strong resistance to reevaluation in the light of changing 

conditions. 

The second reason to resist the ascription of sacred status to 

the gene is that it will tend to suggest, wrongly, that applications of 

genetic technology that do not involve the direct alteration of genes 

are always less morally problematic than those that do. But many or 

the possible harms to present and future human beings resulting from 

these technologies are not genetic harms, i.e., harms to their DNA For 

1nstance testing to detect genetic markers for a particular illness, such 

as Huntington's Disease, does not in itself alter the DNA within living 

human beings. However, 1t can lead to serious problems for individuals, 

such as the den1al of medical insurance or employment discrimination. 

No putative moral obligations to DNA can have been violated: but the 

information has been used to the unfair disadvantage of the individual. 

The denial of employment based upon genetic liabilities that do not 

preclude doing the job well is unjust, for much the same reason that 

racist or sexist discrimination is unjust. Denying medical insurance, on 



186 

the grounds that the applicant has genes that are likely to cause 

illness, is also unjust, especially in the absence of alternative means of 

access to adequate medical services. The genes of persons who are 

discriminated against in these ways will not feel wronged; but of -

persons will. 

Similarly, many of the important objections to the patenting of 

plants, animals, and parts of the human genome cannot be expressed 

in terms of obligations to genes. When John Moore's spleen tissue was 

used without his knowledge to develop a patented cell line now thought 

to be worth billions of dollars the offense was not to Moore s cells, but 

to his legitimate expectation that they would not be commercially 

exploited without his consent. Although he may have suffered no 

medical harm from the appropriation of his cells, he was wronged by 

the secret taking of potentially valuable parts of his body, to which he 

provided access only to facilitate his own medical treatment. He was 

entitled ·--morally. if not legally ---to the opportunity to give or withhold 

consent to this use of his cells; and perhaps also to make his consent 

contingent upon receiving a modest share of any profits. 

Similarly, when plant and animal resources of a region are 

found to be valuable for genetic research or commercialization, simple 

JUstice would suggest that profits be shared with the people of the 

reg1on. Quite often, they have known of the species for generations, 

and made use of its medicinal, nutritional, or other properties. 

Patenting the species may reasonably be regarded a theft of their 

moral property. The patenting of biological resources that are derived 

from the bodies of human beings is also arguably a form of wrongful 

taking. When patents were sought in 1993 on a virus derived from the 

cell line of a Guaymi Indian woman from Panama, Isidro Acosta. 

President of the Guaymi General Congress, protested in the following 
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terms: " I never imagined people would patent plants and animals. It's 

fundamentally immoral, contrary to the Guaymi view of nature, and our 

place in it. To patent human material. .. to take human DNA and 

patents its products ... that violates the integrity of life itself, and our 

deepest sense of morality."The offense here is perceived by Mr. Acosta 

as an offense against life itself; and perhaps he is right. But there is 

also an offense against the woman, who presumably did not donate 

biological material in order that it could be commercially exploited, with 

no benefits accuring either to her or to her community. This offense is 

more readily explained in terms of established moral and legal 

concepts than in terms of the sacredness of DNA. The disrespect to 

the Guaymi woman is clear enough; but disrespect to life, or to DNA, is 

a more subjective charge, difficult to prove or disprove. After all, who 

can say whether DNA is harmed by being patented, or recombined into 

nevv patterns? 

The ascription of moral status to the gene does not help us to 

understand either the impact of genetic technologies upon individual 

persons and groups, or 1ts potential contnbution to economic mequality. 

globally and within nations. There is no necessary connection between 

the alteration of plant or animal genes, and the granting of patents on 

the use of particular species or genes. National and international law 

could promulgate the principle that knowledge about human and 

nonhuman genes is an international "commons," free to be accessed 

and utilized by anyone, for any ethically defensible purpose. Altering 

DNA, or marketing products of recombinant DNA techniques, is neither 

good nor evil except insofar as it produces harms or benefits to human 

and other organisms; and it is on these that our moral analysis needs 

to be focused. 
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Regulation without Sanctification 

In an episode of the television series Deep Space Nine, a 

young physician is revealed to have been subjected to illegal genetic 

enhancement therapy as a child, because his ambitious parents were 

unsatisfied with the speed of his intellectual development. These 

treatments make him legally ineligible for his job on the space station, 

or any other post. While it is harsh to visit the sins of the parents on the 

child, a long-term ban on the alteration of either human somatic DNA or 

human germline DNA, solely for the purpose of enhancing socially 

valued traits, might be called for. Even therapeutic alterations of 

germline DNA could be very dangerous in the present state of the art: 

but attempts to improve upon genetic traits that are clearly within the 

normal range are even more dubious. The risks of harmful side-effects 

for future persons who have not consented to be genetically altered 

mitigates against trying to 'fix' parts of the genome that are not broken. 

Arguments for a spec1al moral status for genes are more 

religious than secular 1n nature, depending as they do upon empirically 

unsupported beliefs about the moral and spiritual significance of DNA 

These religious or quasi-religious views are entitled to respect, so long 

as they do not issue in demands that are seriously harmful to persons 

who do not share those beliefs. Except in special circumstances (e.g., 

certain sorts of criminal investigation), nothing should ever be done to 

any part of the body of a competent person, or to biological materials 

derived from it, that is contrary to that person's will. When the parts or 

products of a person's body are used in ways that violate their deeply 

held moral or religious convictions, the insult is deep. Such insult 

should be avoided, regardless of whether the person's convictions are 

widely shared. Yet, because personal or cultural convictions about the 
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sacredness of genes are neither generally shared, nor well based in 

empirical science, they are inadequate as a guideline for the 

development of law and public policy. 

We have argued that genes have no moral status, and no 

spec1al sacredness, separate from that of the organisms of which they 

are part. Like other body parts, our chromosomes can malfunction in 

ways that endanger our health and survival. When they do, altering 

them becomes a morally legitimate option - provided that the 

knowledge exists to do this safely, and without risking the health of 

present or future persons. Similarly, genetically altered crops may 

significantly benefit growers and consumers. There is no a priori 

reason not to permit such alterations- provided that we know enough 

to avoid the associated risks, such as the risk of genetically 

cohtaminating wild species, or fostering a dangerous level of human 

dependence on genetically uniform crops 

Unfortunately, we are far from having this knowledge What 

we need now is not a new moral status for genes, but an enhanced 

appreciation of the vulnerability of future human and non-human 

organisms, and natural ecosystems, to the unwise development and 

use of genetic technologies. 
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CONCLUSION 

Having discussed some of the vital ethical issues arising out of 

genetic engineering, in the conclusion I would like to address three 

frequently discussed issues: first one is the view that this technology 

goes against human dignity; second, is it some form of determinism 

and third, body can be seen from some other perspectives also. 

Human dignity 

It is frequently alleged that biotechnology violates human dignity. 

But if we want to point out what sort of dignity does it violate, we need 

to understand dignity first. The precise meaning of the term is unclear 

and controversial. It may be said that the core idea of human dignity 

has to do with the worth of human beings. 

The importance of preserving human dignity has been affirmed 

1n many national and international documents. The term has been 

Incorporated in Indian constitution The German constitution clearly 

writes: 'the dignity of human being is inviolable'. Even in countries 

where the term has not been incorporated, it has come to play an 

important role. In these documents when we talk about human dignity 

we usually talk about various human rights that the law must respect 

International documents relating to bioethics also give 

paramount importance to protecting the dignity of all human beings. 

The United Nations' Universal Declaration of Human Rights says (in 

article 1) that human beings are born equal in dignity. These 

documents reflect the primary sense in which human dignity is invoked 

today as an attribute of all human beings that establishes their great 

significance or worth. 
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The term 'dignity' was derived from the Latin word 'dignitas' 

which means 'worth' and 'dignus' meaning worthy This suggests that 

dignity points to a standard by which people should be viewed and 

treated. At one time it was thought that dignity is variable, the 

contemporary concept of dignity is beyond the perceptions or actions of 

particular individuals and is rooted in what all human beings have in 

common. By and large human dignity has been viewed in two ways. 

Some see it as grounded in particular characteristics of human beings; 

others view it as attached to being human per se. The later view was 

espoused by Kant. Without entering into the controversy in what sense 

dignity should be taken let us see how does biotechnology violates 

dignity. 

It is usually agreed upon that human beings should not be used 

because their dignity requires that they be treated as having intrinsic, 

not merely instrumental worth. They should not usually be forced 

because their dignity requires that their wishes be respected. They 

should not normally be injured because their dignity entails that their 

well-being is preserved 

On any human experimentation it is commonly insisted on 

obtaining the informed consent of participants so that participants 

dignity 1s not violated by doing something against their wishes. No 

amount of benefit to society warrants such a violation. 

In regard to resource allocation the concept of human dignity is 

1nvoked. It is argued that the allocation producing the greatest overall 

benefit is not the right one of the burden that certain individual must 

bear to bring it about if it is too heavy. Not only may some people be 

harmed or injured, the very process by which anything can be done to 

them if it results in greater benefit to society is demeaning. 
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Human dignity is also invoked to protest the injury involved in 

human cloning for reproduction purposes. It is maintained that as long 

as animal studies show that attempts to clone human almost certainly 

would result in the birth of children who eventually would develop 

serious deformities till then reproductive cloning goes against human 

dignity. 

Other bioethical debates are even more complicated for the 

reason that two elements of human dignity - preventing people from 

being injured and preventing people from being used - are in conflict 

with a third element: preventing people from being forced. For instance, 

in the debate over germline intervention to enhance future generations 

of human beings those who see the only threat to human dignity as the 

limitation of people's choice tend to favour giving parents and society 

freedom to pursue such avenues. Others, more concerned to protect 

peopie aga1nst injury, identify a threat to human dignity in subjecting 

young human beings to such procedures when the potential negative 

effects of genetic alterations for enhancement purposes are not well 

understood. That opposition is strengthened for many by seeing not 

JUSt the potential 1njury mvolved but also the fact that the people doing 

the enhancement unacceptably use other human beings by altering 

them to exhibit traits that parents or society may like but that the ones 

who are altered may not. 

Determinism 

In the history of philosophy one recurrent theme has been free 

will and its battle with determinism. Freedom of the will is the ability to 

govern one's own actions. Determinism is the view that everything or 

our every action has a cause. Some philosophers say that determinism 

is incompatible with freedom. And without freedom people could not be 

morally held to be responsible for their actions. 
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At one time determinism has been a dominant view in physical 

science. Now it is a much-discussed issue in biological science. As 

there is a tendency to reduce human being and other living beings to 

their DNA, the most threatening question posed is: Are we about to 

loose our freedom? Will new discoveries in genetic science so 

completely explain human behaviour that the freedom we previously 

thought we had will turn out to be a delusion? Do DNA or genes 

determine everything about us? Can somebody legitimately say the 

following to the judge of a court: "Your honour, I am innocent. My 

genes made me do it." If it is said that everything is determined by our 

genes, then should we surrender to fatalism, or should we seek some 

strength of will to apply genetic knowledge to make the human lot a 

better one? 

Let us see how determinism creeps into the arena of genetic 

engineering. Bioscientists assert that genes are the key factors for our 

phenotype. Genes make us tall or short. It determines our eye colour. 

Defective genes are responsible for many diseases such as cancer, 

Alzheimer's and so on It is further said that it is gene that predispose 

us to sexual arrentation, alcoholism, VIOlence and so on. In a nutshell 

DNA answers the question: Who am I? With this thesis we may say 

that the days of clean slate or the view that we are born with a tabula 

rasa have gone. Now we are said to be born with much already written 

on the slate. We have started gradually seeing ourselves as 

determined by internal biological predispositions. In other words we are 

genetically determined. 

Genetic determinism has also assumed various forms. Ted 

Peters draws our attention to two such forms. One form he calls puppet 

determinism and borrowing a term from Greek mythology he calls 

another form promethean determinism - ·· one he calls fatalistic face 
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and another future face. As per the former interpretation, the DNA 

defines who we are, and the genes, like a puppeteer, pull the strings 

that make us dance. Genetic fatalism assumes that genetic influences 

are unchangeable, that we are immutably destined to act as our DNA 

programmes us to act. A direct philosophical consequence of such 

genetic determinism is that what we assume to be personal freedom is 

only an illusion. Hence we are not responsible for what we do rather 

our genes are. The later sort of determinism assigns our scientists the 

task of understanding just how the genes work. Then we need to take 

decision to develop appropriate technologies based upon this 

understanding. This will give the human race to control over what 

nature has handed down us. Writer Peter: "Because the history of 

genes constitutes the history of human evolution, once we have gained 

control we will be able to guide the future of evolution of the human 

race. We will have wrested from nature her secrets, and th1s will 

transform us from the determined into determiners." According to this 

determinism though the genes determine the human future, but the 

human race determines the genes 

It IS the later sort of determinism that contemporary critics of 

genetic science claim to find the dismal side. They warn us against 

playing the role of God. This sort of warning has come from vanous 

sectors, foremost among them are theologians. Some theologians 

consider our genetic make-up a divine creation and hence complete and 

final For them playing God means iearn1ng God's awesome secrets and 

thereby we acquire 'Godlike' powers. Thomas A. Shannon, a renowned 

bioethicist, says, "We are genuinely on the edge of a new revolution in 

medicine. We can literally reach inside ourselves, remove a gene or 



195 

genes, and either correct or replace them_ Such power is truly awe

inspiring. "1 

For some playing God means exercising power over life and 

death. It may mean decision regarding life and death belong to God's 

prerogative and not to human beings. When we human, e.g. a surgeon, 

make life-and-death decisions we exhibit our pride and transgress 

divinely imposed limits. 

Another meaning of playing God means we. the scientists, are 

trying to alter life and influence human behaviour. We are substituting 

ourselves for God in determining what human nature will be. In 1980 in 

a letter to the then US President Jimmy Carter several leaders of 

religious groups expressed their concern of controlling life forms. For 

them any attempt to correct our mental and social structures by genetic 

means to fit a particular group's vision of humanity is perilous. 

All these cautions are not contextless. The invention of atom 

bomb and later uses make us aware that on many occasions the 

knowledge we do have did not match with the wisdom to decide how to 

use it For lacking this wisdom many scientific knowledge yielded 

unforeseen destructive consequences. 

Many religious thinkers, mainly of Christian and Jewish tradition, 

however, point to the difference between divine creation and natural 

creation. For them, divine creation is creation out of nothing whereas 

human beings are created cocreator. God creates differently from the 

way we human beings create. Whatever creativity human being 

manifest cannot rank on the same level as creation out of nothing, on 

the same level with our creator. 

I . See Ted Peters: PlavinK God') Routledge. New York. 1991. p. 7 
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When we say that our freedom is threatened by the rising sense 

of genetic determination it is our freedom of the will and also future 

freedom associated with creativity that are alleged to be at stake. What 

we experience as free will is traditionally assumed to be inherent in 

human nature. It is the ability to choose before we act. It is the 

freedom of the individual human being as an agent who acts. Beyond 

determination by external circumstances, each of us possesses an 

innate power to make value judgments, to make decisions, and to 

make actions that affect our external environment and our internal 

character. In brief, we use the word will to refer to the ability of the self 

or person to make choices. 

It is freedom understood in the above sense that seems to be 

under attack by the genetic determinism. Now the molecular biologists 

consider DNA to function as an internal puppeteer pulling the strings 

that determine our decisions and actions. The restrictions on our ability 

do not come merely from outside, such as from physical environment; 

rather they come from inside, from our DNA as well. We now find 

ourselves as trapped between two forces -external environment and 

Internal DNA. Thus we are the locus of the tug of war between genes 

and environment. Thus nature instead of giving us free will, it gives at 

least only the delusion of free will. The task of genetic science is to 

expose this delusion. 

A deep insight mto another facet of determinism shows us ray of 

hope. We, 1.e., human beings, have inherited from nature memory, 

imaginations, free will and many other gifts. These gifts embolden us to 

envisage a future that will be different from the past and the present 

with which we are not happy. The deliberations, decisions and actions 

we take are frequently motivated by the desire to create something 

new, to alter our environment or personal character according to a 
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vision of a better reality. This sort of freedom will put us in drivers seat 

for determining our future. The human capacity for influencing what will 

be human in the future. These different facets of determinism has been 

termed 'gene myth', 'genetic essentialism', 'strong genetic principle' 

and so on. 

Now if the doctrine of genetic determinism presupposed above 

could be corroborated scientifically, we shall then have to conclude that 

what we experience or call freedom is in fact a delusion. Our daily 

experience is structured around each of ourselves as a person, a 

person who is a self. Now the issue of genetic determinism direct our 

question thus arises is: Can we reduce what we experience as a freely 

choosing self to single-factor determinism (i.e., by gene alone) or two

factor determinism (environment and genetic) or three-factor 

determinism (genes, environment and the self). The sort of 

determinism that admits human creativity is in harmony with the 

conception of self We can envision ends and use scientific research 

and technological development into the service of those ends Thus it 

does not stand 1n opposition to human freedom 

A survey of literature gives us the impression that even many 

molecular biologists, evolutionary psychologists do not support single

factor genetic determinism. Rather they are in support of two-factor 

determinism One such proponent is Richard Lewontin, a Harvard 

geneticist He writes: "(Biological determinism holds) that human lives 

and actions are inevitable consequences of the biochemical properties 

of the cells that make up the individual ... that human nature is fixed by 

our genes."2 Lewontin does not accept this view and in place of genetic 

determinism, he advocates two-factor determinism - gene and 

environment. A full understanding of human conditions, he says, 

7 Richard C Lcwonton et al: Not In Our Genes: Bwlogl". !Jeolup,y. und f!umun ,Vature. 
New York: Pantheon, 1984 p.6. 
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demands an integration of the biological and the social in which neither 

should be given primacy or ontological priority over the other. 

While geneticists are getting more and more hold of knowledge 

of the genome the question that haunts our mind is that will this 

knowledge permit us to design and build a pair of technological 

scissors with which to cut the puppeteer's strings. If we can cut the 

strings, we, the human race. will become our own puppeteer. 

However, a close scrutiny of writings of some molecular 

biologists, behavioural geneticists and evolutionary psychologists 

reveals that they are not in a position to accept genetic determinism 

without challenge. The belief that genetic determinism is human 

determinism is scientifically unsupportable, they say. They cite the 

following arguments in favour of their claim. 

First, genetic determinism understood as human determinism 

depends on a category mistake. It is a mistake where parts are 

confused with whole. Freedom is found at the level of the self or the 

human person as a whole organism. A person as a whole is not 

reducible to the determinism of any or even all of his/her component 

part, in this case genes. Hence genetic determinism, to the extent that 

it exists, simply not in conflict with freedom experienced at the human 

level. 

Moreover. they contend that at the molecular level genes are not 

determinative 1n any absolute or exhaustive sense. Genes interact with 

their environment. Mutations and other changes in the DNA are not 

predictable but rather it is a result of chance. 

Finally, a strange view is held by some of them and say that as 

a our knowledge of genetic influence on human nature rise it may be 

possible that we come to know that genes themselves determine that 

we are free. In other words, it just may be the case that human 



freedom is itself the product of genetic determinism. Sometimes it is 

also held that the widespread belief in the genetic determinism of 

human life is primarily a cultural phenomenon. 

The controversy over the gene myth takes on such a sense of 

seriousness because it is being driven by an underlying ethical 

question: what should we do about human suffering? If we pursue 

genetic research toward the end of developing new medical 

technologies that could relieve human suffering, then will we in the 

process create new injustices? When we play God with DNA, do we 

risk creating new stigmas and, hence, more social suffering? 

Determinism is a conceptual frame that we use to picture what is 

happening in genetic research It has been found by scientists that 

some genes cause disease. This presumes a framework of 

determinism in that what happens to our phenotype is thought to be 

dictated solely by our genotype. It also presumes a framework of 

another sort of determinism, because we have a sense of impending 

triumph. the sense that medical science will gain victory over diseases. 

Genetic engineering is the spear 1n the hand of the warrior who will slay 

the dragon of disease 

The logic of determinism has expanded the scope of popular 

thinking in the following way. If some genes dictate diseases, perhaps 

other genes dictate human behaviour and other phenotypical traits. 

What follows is the massive operation seeking out the genes that 

govern obesity, alcoholism, aggressiveness, violence, and sexual 

orientation. The molecular biologists working in the laboratory are not 

as deterministic as the popular image. Laboratory scientists dissect 

organisms into their component parts and look for the genetic 

determinants for specific biological traits. The reductionistic 

assumptions of research do not require them to advocate a universal 
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philosophical determinism that claims everything rs biologically 

determined. Molecular and cell biologist R. David writes: " ... biologist 

do not believe in determinism by genes in the absolute sense ... The 

danger is that the non-scientific interpreter will be confused by the 

deterministic talk of most scientists, especially genome researchers. 

The conversation of most scientists is in fact couched in terms of 

determinism even though the majority scientists probably do not 

believe that we are complete slaves to our genes and environmental 

history. The confusion arises from a failure to distinguish between 

philosophical determinism and the methodological or operational 

determinism of science."1 

Another reason why molecular biologists are reluctant to 

embrace a complete ontological determinism is that they observe a 

very important fact: genotype alone does not determine phenotype. 

Envrronment plays a significant role in gene expression. Environment 

for a geneticist includes the chemical life within the cell as well as the 

external world, which stimulates or fails to stimulate cell activity Even 

though the genes establish potentials and set limitations, genes alone 

cannot determine the actual outcome. To make a human person, we 

need both genes and environment, nature and nurture. John Maddox, 

writes. "A genotype may be necessary, but not a sufficient, condition 

for the phenotype; the individual concerned inherits only a susceptibility 

for the phenotype ... it would be rash to deny that missing ingredients 

may be aspects of nature." 2 

This is the case at the individual level. At the species level, 

through natural selection, genomes adaptation shows that it is not all in 

the genes. To apprehend genetic change over time we need an 

interactive or ecological perspective. The persons we are today are the 

I R. David Cole. ··Genetic Predestination?'" Otalog, 33: I (winter 1994) 20-21 
2 . John Maddox. '"Has Nature Overwhelmed Nurture" Nature. 366 Nov II. 1993. I 07. 
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result of a long genetic and environmental history, a history that is still 

ongoing. 

Such deliberation leads Cole to agree with Maddox and write 

against genetic predestination. He writes: "There is no reason for the 

non-scientists to be intimidated by the success of the deterministic 

approach in elucidating the biological role of genes in human nature, 

and certainly no reason to be intimidated by any scientist who might try 

to convince us that determinism is all that is. Although the case of free 

will cannot be rigorously proven, those of us who believe in it need feel 

no threat from the findings of the Human Genome Initiative. 1 

One point is clear here. In disputing genetic determinism, 

molecular biologists do not actually advance a full-fledged theory of 

human freedom. They simply buffer genetic determinism with 

environmental determinism. Human freedom is simply not the subject 

matter they study. Freedom is a phenomenon that occurs at the level of 

the whole organism, at the level of the human self, not at the molecular 

level To look only at the parts is to leave the whole out of the picture 

Laboratory methods of genettc research are focused on DNA and 

human freedom does not typicaily appear on their mental plane. 

Indeed there are some scientists, e.g. Francisco J. Ayala, who 

give commonsense arguments in favour of free will. Ayala says when 

we confront a given situation that requires action on our part, we are 

able mentally to explore alternative courses of action, thereby 

extending the field within which we can exercise our free will. 2 The 

observation of Ayala is important. What we human beings experience 

everyday is our freedom. We know when we have freedom, and we 

know when it is taken away. 'Freedom' is a word we use to identify a 

I Cole. ··Genetic Predestination')'" 11 
1 . Rolston Ill. Roston and London: Jones ans Bartlett Publishers. 1995. I 12 
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certain form of experience we have as individuals and perhaps as 

societies. Philosophers in the past and present have sought to explain 

freedom with greater or lesser degrees of adequacy; but what they 

have sought to explain is something that already exists indelibly in 

human experience. When molecular biologists seek to track the 

Influence of gene expression on human phenotype and on human 

behaviour, they are contributing to an explanation of human freedom. 

However they explain it, they cannot destroy it. At best geneticists can 

offer a partial explanation of the factors that influence human behaviour 

and, hence, human freedom. The existence of this freedom is simply a 

given that inter alia science tries to explain. 

The sort of determinism which considers us as puppet in the 

hand of genes confuses us because it risks committing the fallacy of 

misplaced concreteness. A. N. Whitehead 1 identified this fallacy as an 

accident in thought when we confuse what is concrete with what is 

abstract, when we confuse the fact in front of us with the theory to 

explain 1t To deny this experienced reality on the basis of a 

reductionist method or on the basis of a hypothesis about genetic 

determinism is to grant the explanation priority over what we are trying 

to explain. 

Behavioural geneticists seek to identify and label as many 

behaviours determined by our genes as they can. However, they also 

acknowledge that nature and nurture are factors tn human 

development. Hence what cannot be accounted for genetically must be 

environmental. 

Some behavioural geneticists think that we need to investigate 

the relationship of freedom to all aspects of our identity as humans, 

including the biological and cultural roots of variation. 

I A. N Whitehead. ,')Ciencc and the \!udi'rn Wurld Cambridge Umverslt; Pres~ 1953. 11 64 
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Behavioural geneticists do not limit themselves to single-factor 

determinism of genes alone. To say of genetic effects is not to say that 

environment does not matter, they come to this conclusion by studying 

behaviour of twins. Behavioural geneticists are two-factor determinists. 

Philosopher Bruce R. Reichenbach and behavioural geneticist 

V. Elving Anderson opine that the prospect of human freedom 

transcends the above two factors. For them without choice there 

cannot be moral responsibility. But choice means that persons 

contribute something to the action over and above what derives from 

their genetic heritage and environmental input. 

There are some who admit both maximum genetic determinism 

and human freedom For them genes determine that we will be free, or 

at least determine that we humans at the level of personal seif wili set 

out on a quest for freedom. For every strand of DNA that might 

constrain or inhabit us, there is another that makes us cry "freedom". 

Thus they argue that evolution has given us our freedom, that natural 

selection has placed 1n us the capacity to stand up and transcend the 

limitations of the env1ronment. 

Evolutionary psychology sometimes known as sociobiology 

appeals simultaneously to determinism as well as thirst for liberal 

freedom. It is found in different names such as behavioural ecology, 

Darwinian anthropology, evolutionary psychology and evolutionary 

psychiatry. It draws upon science but builds a worldview that is 

totalistic in its explanation of what is meaningful to our lives. 

Evolutionary psychology emphasizes human unity and continuity 

across cultures. Darwinian anthropologists, in scanning the world's 

peoples, focus less on surface differences among cultures than on 

deep unities. Beneath the global garb of rituals and customs, they see 

recurring patterns in the structure of family, friendship, politics and 
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morality. They believe the evolutionary design of human beings 

explains these patterns. The evolution of DNA has brought the entire 

human race to this point. 

According to this theory, the evolutionary driver has been and 

continues to be the 'selfish' gene. Genes replicate themselves and go 

on replicating themselves forever. So, they drive the organism within 

which they reside to reproduction. The organism is only DNA's way of 

making more DNA. 1 Why our minds are preoccupied with sex? Why do 

clones and races and nations go to war and commit genocide to 

eliminate other people who differ genetically? Why do people among 

us feel altruistically about helping others? Evolutionary psychologists 

give answers to these questions in terms of genes. 

Genes produce memes, says Dawkins. Memes are cultural 

products whereas genes biological. An idea-meme is a menta! entity 

capable of being transmitted from one brain to another, one generation 

to another. The gene-meme combination echoes determinism. Yet, 

Dawkins living 1n a liberal society feels he must give voice to liberal 

v1ews about human freedom Hence he says once we, through 

science, understand how genes determine us, we will then gain the 

power to steer our human future. "We have the power to defy the 

selfish genes of our birth and, if necessary, the selfish memes of our 

indoctrination 2 Wilson also says that human nature can embrace more 

encompassing forms of altruism and social JUstice Genetic biases can 

be trespassed and ethics altered. 

The excitement elicited by the sociobiological philosophy is due 

to its attempt to explain culture -which we experience as an expression 

of human freedom - by appeal to biological processes, which are 

I Edward 0. Wilson, On Human Nature (Cambridge: llarvard University Press. 1978) 71 
2 Richard Dawkins. The Selfish Gene (New York: Oxford University Pres~. 1989) p. :200. 
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presumed to be deterministic. The genes hold culture on a leash, 

writes Wilson. He argues that human brain is a product of evolution. 

Human behaviour, including our deep capacities for emotion, is the 

circuitous technique by which our genetic material has been and will be 

kept intact. Although culture provides us with an apparent array of 

options from which we can make choices, our genes constrain and 

circumscribe and overrule our behaviour. The central tenet of 

sociobiology is that our behaviour are shaped by natural selection in 

our genetic history. This applies to all aspects of culture including 

ethics and religion. The sociobiologists does not find ethical norms 

already present in biological evolution, but he argues that genetic 

evo!ut!on predisposes us to accept certain moral norms - those 

consistent with the objectives of natural selection. 

Let us look at the specific arguments raised by evolutionary 

psychologists that connect the selfish gene with morality at the cultural 

level Wilson and Michael Ruse state the theory thus: Morality or our 

oei1ef 1n rnorality is merely an adaptation put in place to further our 

reproductive ends Hence. the basis of ethics does not lie in God's will 

or any other part of the framework of the universe In an important 

sense, ethics is an illusion fobbed on us by our genes to get us to 

cooperate. That is ethics makes us fertile, and fertility is the means 

whereby genes and memes survive We human beings may think we 

are in the driver's seat steering culture with a moral steering wheel. but 

in fact we are puppets, and the genes are pulling the strings. 

Evolutionary psychologists do not just describe, they also 

prescribe. Evolutionary ethics is founded upon genetic determinism. 

For them, human morality is itself a product of evolutionary history and 

that ethics has developed to further the evolutionary process. People 

tend to pass the sorts of moral Judgments that help more their genes 
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into next generation. 1 For Wright, altruism, compassion, empathy, love, 

conscience, the sense of justice- all of these things that hold society 

together, the things that allow our species to think so highly of itself, 

can now confidently be said to have a firm genetic basis. But he adds 

that although these things are in some way blessings for humanity as a 

whole, they did not evolve for the good of the species. The process of 

natural selection is blind to human values, even though evolution 

appears to be designing things for a purpose. 

DNA of our ancestors adapted to the environment of 

evolutionary adaptation. Those genes that are conducive to the 

'survival of the fittest' It is this adaptation process that leads to the 

illusion that natural selection is consciously designing organisms This 

is where the determinism-freedom axis comes into play. It invokes the 

assumption of our liberal culture that knowledge of what determines us 

gives the power to make us free 

To modern Enlightenment mind, determinism in nature -

whether genetic or in other forms - poses no threat. As Wright says 

''Understanding that - in many realms, not just in sex - we're all 

puppets, and our best hope for even partial liberation is to try to 

decipher the logic of the puppeteer." 2 Because we believe that through 

science. we can understand how determinism works; and through 

technology we can steal that very determining power and press it into 

the service of distinctively human needs and desires. Understanding 

nature and making decisions regarding how we should employ nature's 

processes give us control over our destinies. 

Wright argues for genes plus environment: nature plus nurture. 

But because all environmental influences are mediated by our biology, 

l Robert \Vright. The Moral Ammal (Nevv York Pantheon. 1994) p. 146. 
2 R. Wright. Morul Animul, 37 
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Wright says that "even though the term genetic determinism is 

confused, the term biological determinism is not. This is a deterministic 

scheme, whether it is a one-factor or two-factor determinism. The 

reason we feel that we are free at the conscious level is that we are 

ignorant of all determining factors at our unconscious biological level. 

Richard Lewontin and his colleagues criticize sociobiology or 

evolutionary psychology. Sociobiologists, they argue. commit the 

naturalistic fallacy, with the effect that abolishes ought. This means that 

social philosophy based on genetic determinism nullifies our sense of 

guilt and responsibility. If men dominate women, it is because they 

must. If employers exploit the workers, it is because evolution has built 

into us the genes for entrepreneurial activity. If we kill each other in 

war. it is the force of our genes for territoriality and aggression. 

Body 

Physicians have sought to understand the body's structures 

(anatomy), functions, cellular make-up, activity and regulatory 

mechanisms, the several organ systems and their connections and the 

variety of diseases. Now they are concentrating on genetic and 

congenital conditions that govern the body's development and underlie 

personal life. However, medical views about the body have varied over 

time. For example, the 'dogmatic' or 'rational' view understood the 

human body as fundamentally casual in nature - events inside the 

body were thought to cause outer symptoms (a pathological 

understanding of the body and disease). By contrast, according to the 

'empiricist' and 'skeptical' traditions, the body and the embodied person 

form an experiential, temporarily developing 'whole' in continuous and 

multiple interactions with the surrounding world (a holistic view). 

Physicians in later historical times who were convinced by the 

dogmatic, rational view literally looked inside the body - by dissection 
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and vivisection - and understood its structures and functions. Those 

who held the empiricist view turned instead to history (the patient's 

history and the collective histories of other physicians) in treating 

diseases. These two basic, conflicting models have continued to have 

an important place in medical understanding. 

Although these views continue to be present in medicine, the 

tradition (emphasizing the body as a material, casually determined 

organic system) has been clearly dominant in more recent times. The 

first major step in the historical development of a rationalist view of 

human body were taken in the early fourteenth century by Mondino de' 

Luzzi and his student Guido da Vigevano 1 By far the most significant 

steps are found in the seminal work on anatomy by Andreas Vesalius 

(15.14-i564) and later in the important discoveries in psysiology by 

William Harvey ( 1578-1657), strongly endorsed by Rene Descartes 

and continued 1n the work of seventeenth and eighteenth century post

Cartesian physicians 

In modern t1mes. the body was first proposed as a 

fundamentally casually determined organ1c system by Giovanni Battista 

Morgagni ( 1682-1771) and Xavier Bichat (1771-1802). Before this time, 

even though abundant autopsy reports had been published, such 

recorded data had not offered any correlation between clinical and 

anatomical findings. With Morgagni, however, this changed profoundly 

The introduction of the clinicopathological correlation radically altered 

medical understanding. For the first time. what was found at autopsy 

was taken as explaining clinical symptoms observed while the patient 

was alive. 

I Smger. Charles./ /:l·olutton uj.·lnatumr. A Shurr f!tsrur\' of .lnutunucal and l'hr.\tu!ugtr ,11 

Ot.lcoverv tn flarl'el·, New York: Alfred Knopt ( 1925) 
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The wedding of clinical medicine to biological science, definitely 

began in the nineteenth century, was consummated through the work 

of neurologists such as John H. Jackson (1834-1911) and clinicians 

such as William Oster (18949-1919), and the educational reforms 

recommended by Abraham Flexner ( 1866-1959) in the early twentieth 

century. Medical thinking then incorporated the idea that the body is a 

complex system of physiologically interacting structures and 

mechanisms governed by multiply interrelated controls seated in the 

neurological system. Some physicians appreciating that this complex 

organism serves as the embodied person's means of expression and 

action, advocated a type of medical dualism -there must be a place 

for the 'person', whether thought of as a distinct entity or as a causal 

consequence of the body complex's functional stability across time. 

While the history of philosophical and moral deliberations about 

human life is quite as sophisticated and colourful as medical history, 

the bulk of reflections have focused on mind (variously called person, 

self subjectivity. and related notions) In large part of the literature it 

was assumed that body and soul are distinct realities and that what is 

essential 1n human life is to be found in the soul, not in the body. The 

soul (mind, reason) is the pure and unchanging essence of the human; 

the body, on the other hand, is a baser sort of affair, belonging to the 

changeable, the temporal, and the corrupt The soul, imprisoned within 

the corporeal, rs subject to the body's peculiar 'nature'. its appetites 

and inclinations, but has its true destiny and nature elsewhere - a 

destiny it must pursue by becoming freed from its worldly, bodily 

prison. 

There have been exceptions to this view of the human body. 

Descartes, for example, argued that mind and body are to be 

understood as 'substances': mutually exclusive, self-subsistent. and 
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ontologically distinct entities, neither of which requires the other to be 

or to be known. This familiar bifurcation of reality, often said to be at 

the basis of modern medicine and modern thought more generally, led 

Descartes to the view that mind and body interact in some manner, 

although specifying that the form of this interaction proved to be 

inordinately difficult and highly problematic. Later his reflections on the 

body showed a surprising turn. The mind, he thought, is not 'in' the 

body in the way a boatman is 'in' a boat- contingently or accidentally 

Rather the mind is 'intimately' connected to the body, an 'intimate 

union' that led him to the view that the human body is intrinsically 

complex and not all the simple extended substance posited in his 

metaphysics. As Descartes remarked neither mathematics nor 

metaphysics is capable of apprehending this union. It can be known 

only in 'daily conversation' and in clinical encounters - one might say 

that union is essentially a matter of concrete experience 

Understanding the body continued to preoccupy physicians but 

d1d not become a focal issue for philosophers until the early writings of 

Henri Bergson (1859-1941) Bergson argued that the human body 

should be seen as the person's placement or locus 1n the world. What 

makes the body, a sui generis phenomenon, unlike nay other worldy 

object is, he believed, that it is experienced as 'mine', as 'my centre' of 

action and experience. While it is physical, it is not simply that. It is the 

'centre' of experience, and thus the field of physical objects is spatially 

organized around it In addition, the human body and its perceptual 

capacities are in the service of action. The body is fundamentally an 

actional center. It is that by means of which the embodied person is 

able to engage in actions in and on the field of objects. 

Max Scheler ( 187 4-1928) devoted serious reflection to the 'lived 

body', in particular as regards the performance of deeds in moral 
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conduct Scheler's analysis suggests that both 'ego' and the ego's 'acts 

are distinct from what he terms 'lived bodiliness'. At the same time, 

lived bodiliness must be sharply distinguished from the 'thing body'. 

For Husser!, body's primary feature is the experiential 

relationship of consciousness to its own embodying organism. Granted 

that this organism is uniquely singled out, the problem of embodiment 

is to determine in what sense and in what ways it is actually 

experienced by person on his or hers, since it is solely by means of 

that experience that it is at all possible for the person to experience 

worldly things. 

What had so impressed and troubled Descartes - the intimate 

unton - Husser! calls the experiential relationship to the 'body-as

mine' Descartes nevertheless obscured matters by trying to resolve 

the very different metaphysical question of the 'mind-body' relation. 

It is the embodiment phenomenon that Gabriel Marcel's analysis 

of the fundamental capacity (the elemental 'feeling') at the heart of 

personal life - my body qua mine - is addressed (March 1940). It ts 

here, too, that Maurice Merlean-Ponty locates the essential ambiguity 

Intrinsic to the body itself. So 'intimate' is the 'union', both Marcel and 

Merlean Pony point out, that one is tempted to say, with Jean Paul 

Satre, "I am my body'. 'My body qua mine' is thus the paradigm of 

'belonging' or 'having' the sense in which things belong to a person is 

ultimately derived from the ways in which the 'own' body is expenenced 

as belonging to the person. The latter is the condition for the former 

(Marcel, 1935). This essential source of 'belonging' becomes apparent 

especially in instances where mental disturbances occur and the sense 

of 'mineness' becomes severely compromised or remains seriously 

undeveloped A central issue then emerges: By virtue of what is this 

one animate organism uniquely singled out to exist in my experience 



as that whereby everything else in the world is experienced? Which 

specific processes are there without which this organism would cease 

to be experienced by me as mine, or which give it its sense as mine. 

The problem is exceedingly complex and subtle, and is by no 

means settled. It is one of those regions where philosophy and 

medicine can productively learn from one another. Within philosophy, 

however, there seems at least some agreement that the animate 

organism becomes and remains an embodying organism solely to the 

extent that (1) it is not just a physical body but a genuinely animate 

organism, the sole 'object' within which the persaon's own fields of 

sensation (that whereon sensations occur) belong; (2) it is not only 

object 'in' which the person immediately 'rules and governs', within and 

from each of its 'organs' and the total organism itself; (3) it is whereby 

the person's 'I can' (walk, perceive, move, grasp, and the like) is most 

immediately realized and enacted; (4) it is that 'by means of which' the 

person perceives and otherwise experiences the field of worldly objects 

(things, people, language etc.); and (5) it is only that whereby the 

person experiences other things. but it is itself experienced by the 

person - that is, the person's embodying organism is reflexively 

related to itself. 

Thus the embodying organism is that whereby one experiences 

sensations, which most immediately embody wishes and movements, 

by means of which one perceives, and through which other things are 

experienced Moreover, there are many other meanings the human 

body acquires -social, political, economic and others -that a more 

complete explication of embodiment must address -bodily abilities, 

stances, comportments, and movements that have their sense and 

place within the spheres of nature, culture, and history. 
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Embodiment is thus fundamentally connected with various levels 

and modalities of bodily actions, attitudes, stances, and movements, 

personal striving or willing, and perceptual awareness of things 

(including the body itself). Wishing, desiring, noticing, attending, and 

the like are or can be actualized (embodied, enacted) by means of 

corporeal movements that are functionally correlated with the several 

perceptual fields and what appears in them. Only to that extent can one 

sensibly say that this organism is 'uniquely singled out' from the field of 

worldly objects as 'mine'. Involved in embodiment are processes of 

sensory 'feeling' and elementary strivings (reaching, squinting, 

locomotion etc.). Together these contribute not only to the sensing of 

'this' organism as 'belonging to me' but also to the forming of the 

surrounding field of objects as correlated to bodily feelings and 

movements, positions, and actions. 

There is another dimension to embodiment. However, tempting 

it 1s to say 'I am my body', many situations in daily life suggest that 

m,atters are more complicated The relation between self and its 

embodying organ1sm seems as rnuch a matter of 'othprnpss' :::1<:. of 

·mineness' However. intimate and profound the reiat1ut1 k.H::av.'"'"''. 

person and the person's body. it is equally true that a person 

experiences his or her body as strange and alien. 

I am my body, but not simply that the otherness is so profound 

that we inevitably feel forced to qualify the 'am': it is not identity. 

equality or inclusion. It is 'mine', but this means that the person is a 

way distanced from it, for otherwise there would be no sense to 

'belonging'; it would not be characterizble in any sense as 'mine'. So 

close is the union that a person's experience of his or her 'own' body 

can be psychologically unnerving. So intimate is it that the person has 

moments of genuinely feeling 'at home' with it. Yet so other is it that 

I 
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there are times when the person treats the body as a mere thing that is 

other, obsessively stuffing it with food or otherwise mistreating it. 

The person finds himself or herself embodied by an animate 

organism whose peculiar connections to the person give embodiment 

its uniquely uncanny character. Nothing is so much 'me-myself', yet 

nothing seems so strange; so deeply familiar (who else could 'I' be?) 

yet so oddly alien (who, indeed, am 'I'?) This experience is not 

indicative of an ability to make up one's mind but, rather, suggests the 

peculiarity of embodiment. What seems distinctive 1s this 

'mineness/otherness' (the most familiar yet the most alien) dialectic 

that is the core of human body-as-experienced. 

In these terms, to speak of embodiment is to speak of 

something that '!' am and not something that can be placed over 

against me as an object. As embodied, 'I' am in a clear sense a 

fundamental puzzle to myself -what is expressed by the problem of the 

body' 1s precisely the person's 'being as embodied'. that is, the 

fundamental sense of betng human in the first place. The 'self-body' (or 

mind-body') problem IS, therefore a matter of experience; It 1s enacted 

at every moment in the ongoing life of the person. These 

considerations make it easier to appreciate that the human body is 

essentially expressive. It is that by means of which the person enacts 

and expresses feelings desires, strivings and so on. This 

expressiveness signifies that embodiment is valorized. that is, deeply 

textured with a sense of worth. After all, what happens to it happens to 

me: the person, as that which "rules and governs", is at the same time 

subject to its conditions. What happens to the person's body, in still 

different terms, matters to the person whose body it is: The embodying 

organism lies at the root of the moral sense of inviolability of 

personhood -of the 'privacy', 'integrity', 'consent', 'respect', and 



'confidentiality' that play such profound roles 1n research ethics, 

bioethics and clinical ethics. 

This value character of the embodying organism also helps 

elucidate more fully why the continuing discussions of many bioethical 

issues - pregnancy, prenatal diagnosis, abortion, withdrawal of life 

support, euthanasia - are so highly charged and deeply personal. On 

the other hand, the profound moral feelings evoked by certain 

biomedical practices and much biomedical experimentation (in 

particular the human Genome Project) are understandable, as they are 

in effect ways of intervening or intruding into the most intimate and 

integral spheres - the embodied person. The person is embodied, 

enacts himself/herself through that specific animate organism that is 

his or her own, and is thus expressive of that very person. Bodily 

schemata, attitudes, movements, actions and perceptual abilities are 

value modalities by which one enacts and expresses one's character, 

personality, habits. goals, moral beliefs- in short. by which the person 

1s al1ve as such 

Cultural and Religious Perspective 

Scholarly and popular thought alike have typically assumed that 

the human body is a fixed, material entity subject to the empirical rules 

of biological science. Such a body exists prior to the mutability and flux 

of cultural change and diversity Beginning with the historical work of 

Michael Foucault, and the phenomeno-logical philosophers such as 

Maurice Merlean-Ponty, Max Scheler, and Gabriel Marcel has begun to 

challenge this notion. Late twentieth-century commentators argue that 

the body can no longer be considered as a fact of nature, but is instead 

'an entirely problematic notion', that 'the body has a history' insofar as 

it behaves in new ways at particular historical moments; the body 



should be understood not as a constant amidst flux but as an epitome 

of that flux. 

This scholarly perspective - that the body has a cultural 

phenomenon - goes hand in hand with the increasing number and 

complexity of bioethical issues in contemporary society, many of which 

have strong religious overtones. Some decades ago such issue arose 

in cases where religious and biomedical priorities conflicted in the 

treatment of illness. Some members of small sects occasionally have 

created controversy by refusing medical treatment on the grounds that 

faith in medicine healing should occur only at the will and discretion of 

the deity, human medicine was presumptuous upon divine prerogative. 

In some native American communities it has been the practice for ill 

people to seek biomedical treatment only after having exhausted the 

resources of their spiritually based traditionally medical systems. 

More recently, the number of bioethical issues with reiigious 

overtones has multiplied. Concerns have been expressed about the 

apparently godlike makeup of the human species. Some see this 

approaching godlike ability of biotechnology to determine the genetic 

engineering and the mass1ve Human Genome Project, which will 

catalogue all possible human genetic characteristics These issues has 

to do with religion, not only because religions often define them as 

within their moral purview, but also because at a more profound level, 

each taps a concern that is at the very core of religious thought and 

practice: the problem of what it means to have and be a body, of life 

and death, and of the spiritual destiny of humankind. In some recent 

thought there has been effort to explain the cultural and historical 

nature of the human body. 



217 

The body as a cultural phenomenon 

It has been suggested that in contemporary civilization the 

human body can no longer be considered a bounded entity, in part 

because of the destabilizing impact of 'consumer culture' and its 

accompanying barrage of images. These images stimulate needs and 

desires, as well as the corresponding changes in the way the social 

space we inhabit is arranged with respect to physical objects and other 

people. In this process, fixed 'life-cycle' categories have become 

blurred into a more fluid 'life-course' in which one's look and feel may 

conflict with one's biological and chronological age; some people may 

even experience conflict between age-appropriate behaviour and 

subjective experience. In addition, the goals of bodily self-care have 

changed from spiritual salvation, to enhanced health, and finally to a 

marketable self. As Susan Bordo has observed, techniques of body 

boundaries to protect against the eruption of the 'bulge' and serve the 

purposes of social mobility more than the affirmation of social position 

This transformation in the body as a cultural phenomenon has 

been related by Emily Martin to a global change in social organization. 1 

In her view the 'Fordist body' structured by principles of centralized 

control and factory-based production is on the decline. It is being 

replaced by a body characteristic of late capitalism, a socioeconomic 

regime characterized by technological innovation, specificity, and rapid, 

flexible change. She sees these changes particularly vividly in the 

domain of reproductive biology, immunology, and sexuality, all of which 

are increasingly intense loci of bioethical debate. 

Thus if the body is a cultural phenomenon in a way that makes 

its understanding essential to questions of bioethics, religion is an 

important domain of culture to address in understanding the body. 

I Mar1in Emily · "The End of the Body')" -lmerican Dho!ogist 19 (I), !992, pp 121-140. 
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From the above it becomes clear that the view about body given 

by the experts of biomedicine does not take into account other views. 

In this respect their view is one-sided and hence bound to be 

inadequate. The issue of determinism also is not an easy one that can 

be resolved without much controversy. Hence we need to tread very 

carefully to the new path shown by the genetic engineers. 
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