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CHAPTER I: 
INTRODUCTION*

Genetic engineering. What sorts of images does this term conjure? 
Is it mad scientists slaving over a microscope to develop the perfect 
being? Is it an assembly line of test tubes filled with chemicals 
which are later to become citizens of a Brave New World? Or is it a 
vision of a society free from evils such as disease, depression, and 
crime? In the future some of these "far-fetched" ideas may become 
realities, but today "genetic engineering" has a different meaning.

Today, “genetic engineering” means the modification of the DNA 
of an organism or the replacement of one gene by another. This 
replacement can come about in many ways including selective 
breeding and direct manipulation of the gene. In this thesis, the 
focus will be on direct manipulation of the genes. Before explaining 
how this takes place, it is necessary to define some terms which 
will be used throughout this paper, beginning with "engineering". 
According to Webster's dictionary, engineering is "the calculated 
manipulation or direction of something". In the context of this 
thesis, that something which is manipulated or directed is the 
human gene. The next term which requires explanation is "genetics". 
Genetics is that division of biology which deals with the 
transmission of traits from one generation to the next and is also 
concerned with the control of metabolic processes within living 
organisms. Genetics then is concerned with the structure, 

transmission, and function of genes.1



Genes are the informational units within the cells which compose 
living creatures. The genes are contained within the nucleus of the 
cell and contain information which is used by the cell to control the 
chemical reactions within the cell such as synthesis of proteins. The 
genes exist as strands of deoxyribonucleic acid (DNA) and are 
arranged on chromosomes where they code for (contain information

for the production of) specific proteins.

The primary molecule in genetics is the DNA. In actuality, DNA is 
the "stuff" that genes are made of. The DNA molecule itself is made 
up of nucleotides which consist of a phosphate, a sugar, and an 
organic base. There are four nucleotides- adenine, guanine, cytosine, 
and thymine; they exist in pairs called base pairs. When pairing, 
adenine is always paired with thymine and guanine is always paired 
with cytosine. Different sequences of these base pairs are what 

make up the genes.3

The structure of DNA was discovered by Doctors Watson and Crick 

in 1953, and is known as a double helix.4 The double helix model 

explains the structure of DNA as two strands of nucleotides which 
are coiled into a spiral with the G in one strand paired with the C in 
the other strand; T and A are paired similarly. A sequence of three 
base pairs codes for an amino acid. Amino acids are the building 
blocks for proteins and several nucleotides in sequence are what 

make up a gene.3

Now that the terms have been defined, the actual mechanism by 
which genetic engineering takes place can be discussed. Genetic 
engineering commonly makes use of rings of DNA called plasmids. A 
plasmid is removed from a bacterium, and a chemical cleaver called
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a restriction endonuclease is added to the plasmid. The restriction 
endonuclease cuts the plasmid at a certain site between base pairs, 
allowing the ring to open. A gene is then taken from another cell by

I use of the same restriction endonuclease and is introduced into the
plasmid. Because the same endonuclease is used to cleave the 
plasmid and to remove the gene, the gene can be incorporated into 
the plasmid. The plasmid with the new gene intact is called 
recombinant DNA (rDNA). The rDNA is then inserted back into the 
bacterium and replicates itself, providing copies of the correct 

gene. This technique is now used in bacteria to produce certain 

proteins. With increased technology, this technique may eventually 
be used to prevent or treat disease without the intermediation of 
bacteria.

The possible uses of genetic engineering are virtually limitless. It 
could be used for the treatment of a variety of human genetic 
disorders, the treatment of diseases in both plants and animals, 
growing better crops, and producing organisms to clean up industrial 

waste/ Of these many uses, I wish to concentrate on the uses that 

deal with human genetic disorders.
There are two types of genetic engineering which are discussed 

when dealing with humans. The first is somatic therapy 
(engineering), which affects only the person who undergoes the 
treatment. An instance of this would be introducing a new gene into 
the somatic cells of a person; this way the new gene will not be 
passed on. The second type of therapy is germ-line therapy. This type 
of engineering is the type in which the germ cell genes of the person

> receiving the treatment are physically altered or replaced. These
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physically altered or replaced genes will be passed to the person's 

offspring and so will affect future generations.® Both of these types 

of engineering have tremendous potential in the fight against both 
genetic diseases and non-genetic disease.

There are several genetic diseases, diseases which are passed 
from one generation to the next, whose sufferers may benefit from 
genetic engineering. Of these sufferers, persons with cancer are the 
ones who may benefit the most. Some types of cancer are genetic. 
They are caused by oncogenes, tumor causing genes which are latent 
in most people. The oncogenes may be expressed if they are "turned 
on" by some stimulus. The skin cancer xeroderma pigmentosa is 
caused by a defective DNA repair system brought about by a single 
pair of defective genes which code for an enzyme that normally 
repairs DNA damaged by ultraviolet light. The defective genes do not 
code for the proper enzyme, and DNA that is damaged by ultraviolet 
light is not repaired; this causes genetic defects leading to 

uncontrolled cell division and skin cancer.® A genetic disease such 

as this could be eliminated by germ line therapy.
Another disease which may be eliminated by germ-line therapy is 

sickle cell anemia. This is a disease found among blacks in which 
abnormal hemoglobin (the molecule which carries oxygen in the 
blood) is produced. When oxygen deficiency occurs, in vigorous 
exercise for example, it causes the hemoglobin to crystallize and 
the red blood cells to elongate; this makes the hemoglobin and the 
red blood cells on which it is found ineffective oxygen carriers. This 
disease can be fatal if insufficient amounts of oxygen are 
transported to vital organs such as the brain. Sickle cell anemia ,
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even if not fatal, is dangerous because the sickled red blood cells 
may block capillaries and cause body tissues to die because they are

0 not getting blood.10 Germ-line therapy would remove this disease

because if the gene causing the disorder were removed from one 
generation of sufferers it would no longer be passed to subsequent 
generations.

Lesch-Nyhan syndrome is a genetic disorder that affects the 
central nervous system. Lesch-Nyhan syndrome is caused by a purine 
deficiency; sufferers mutilate themselves. Females carry the 
defective genes and pass them on to their male offspring; however, 

the males are the only ones to suffer from the disease.11 Because of 

this fact, Lesch-Nyhan syndrome could be treated by either germ
line or somatic therapy. In somatic therapy only the suffering male 
would receive corrected genes; this would make no difference to 
future generations because the gene is passed by the female. If the 
female were to receive the corrected genes, it would be germ-line 
therapy because the new genes would be passed to successive 
generations.

Diabetes, a disease which involves abnormally low production of 
insulin by pancreas cells, has been treated for years using the 
conventional method of insulin shots. The insulin used was extracted 
from the pancreas cells of sheep and cows, which can cause allergic 

reactions in approximately five percent of ail diabetics.12 By use of 

a technique which I will explain later, insulin is produced which 
does not cause the allergic reaction. Another technique which is not

• currently in use but may be a possibility in the future is alteration
of the pancreas cells themselves.
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Parkinson's disease, a disease of the brain caused by a shortage of 
dopamine (a neurotransmitter produced by the brain cells) and 
characterized by uncontrollable shaking, can be reversed by

• replacing the damaged brain tissue with fetal brain tissue. Advances
in genetic engineering have made it possible to alter skin cells so 
that they produce dopamine, and these cells can then be used to

1 ?replace the damaged brain tissue.

Along with uses in disease treatment, genetic engineering could
have a variety of other uses within the human body. For example, it 
could be used to eliminate genetic defects, which are not the same 
as disease. By genetic defects I mean conditions such as Down 
syndrome, albinism, and other physical abnormalities which are 
caused by "defective" genes. All of these abnormalities, if treated, 
would be treated by germ-line therapy because the new genome ("the 

complete set of instructions for making a human being")"'4 would be 

passed to the offspring.
Down syndrome is caused by having three copies of chromosome 

21 instead of two. The results of this extra chromosome include 

mental retardation, a large tongue, and loose jointedness.1 ® This 

condition could be corrected by removal of the extra chromosome, 
but genetic engineering has not advanced to that point yet.

Albinism is caused by a mutation in a single gene.1® If the gene 

and its location were known it could be fixed or replaced by a non- 
mutated gene. The problem that is slowing down advances in 
treatment of many diseases that are caused by defective genes is

• that in order to treat or replace the gene it needs to be identified.
Finding the location of a gene is a formidable task because the
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genetic message in the human being is 3 billion base pairs long??

Other characteristics that are controlled by inheritance are eye 
color, sex, height, skin pigmentation, and certain predispositions. If 
it can be determined which genes cause which characteristics, it 
would be possible to change the characteristics.

There are currently three cases in which genetic engineering is 
actually being used: insulin production, treatment of Parkinson's 
disease, and treatment of thalassemia. A fourth case, a genetically 
engineered vaccine which will help in the treatment of diseases

1 ftsuch as herpes, malaria, and influenza, is in the near future10.

Insulin production was mentioned briefly on page 5 in relation to 
the treatment of diabetes, and now I wish to discuss it in more 
detail. The mechanism for the production of insulin is the 
mechanism cited in note 6. A section of DNA from the bacterium E 
coli is removed and sliced by a restriction endonuclease. The gene 
which codes for insulin is then inserted into the gap left in the 
bacterial DNA. The rDNA is then inserted back into the E. coli where 
it multiplies, producing several strands of DNA like itself which are 

now able to produce insulin? ® The insulin produced is then injected 

into the diabetic and the blood sugar level is controlled.
The treatment for Parkinson's disease mentioned on page 6 is a 

very recent development and just made it into the national news 
media in November of 1989. The treatment involves genetically 
altering skin cells so that they will produce dopamine. The cells are 
then used to replace the damaged brain cells, and the symptoms of 
the disease are controlled. This treatment is still in the 
developmental stage but it has proved to be forty percent successful
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with rats at the University of California.20

The third case is the treatment of thalassemia, which is a blood
disease caused by a genetic defect which prevents the body from 
producing healthy red blood cells. The defect is not an absence of an 
important gene, but the gene needed to produce the healthy red blood 
cells is masked, that is, prevented from working. The treatment for 
thalassemia involves using a drug which unmasks the gene from 
latency. The drug has been shown to be successful in humans. In 
1982, a man suffering from severe thalassemia was treated with 
the drug 5-azacytidine and the concentration of healthy red blood

O -1
cells in his body increased 25%.

The fourth treatment, which should be making news within the
next year or so, is the genetically engineered vaccine cited in note 
18. The production of the vaccine is very similar to the production of 
insulin discussed previously; it differs only in that a virus is used 
instead of a bacterium. A section of DNA is taken from the influenza 
virus, for example, and is implanted into the smallpox virus, 
vaccinia, which is a large sequence of DNA and has been used as a 
vaccine for years. When the virus is implanted into the vaccinia, the 
vaccinia replicates itself in its new form and produces a protein 
which is typical of the virus. When this vaccine is injected into a 
subject, the subject's body produces antibodies to attack the virus.
In 1984, this technique was being successfully used in mice and 
testing in humans was set to begin in 1987, but I have not come 

across any evidence of human testing of this technique.22

The potential benefits of genetic engineering are obvious.... aren't 
they? We would all agree that a world free of disease and the
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suffering associated with disease is to be preferred to the present 
world.... wouldn't we? Even though the desired effects of genetic 
engineering would seem to improve the world in which we live, they 
do not,however, override any ethical concerns which we might have. 
The ethical concerns which arise are what I wish to address now. I 
will propose the ethical concerns in the form of questions which 
will be discussed and answered in the remainder of this thesis.

The most basic question that arises is: Should the knowledge we 
gain through genetic research be used at all? Can we be sure that the 
benefits outweigh the possible future drawbacks? The question 
"Should the knowledge we gain be used at all?" can also be asked 
without regard to possible drawbacks. My concern here is with the 
conception of human beings as creations of God which are not to be 
physically altered or manipulated. This is the view which is held by 
many Christian groups. This question will be addressed in chapter 2.

If it is decided that the knowledge which is gained through 
research can be used, the next question is: In what ways can this 
knowledge be used? What methods of genetic engineering should be 
used? Perhaps we can decide to use only that knowledge which 
would seem to be harmless to future generations. If this is decided, 
the question arises: Which generation should we be more 
sympathetic toward, the present generation or future generations? 
Should we be more concerned with the needs of persons who are 
suffering in the present generation or should we be more concerned 
with the suffering which may be inflicted upon future generations? 
These questions will be addressed in Chapter 3.

Another question which will be adressed in Chapter 3 is: Should 
♦ germ-line therapy be allowed? The reason for asking is that any
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change which occurs within the gene in germ-line therapy will be 
passed to future generations and their lives will be affected by an 
altered gene in one of their ancestors. Another concern in relation to 
this is that we cannot know the long term effects of genetic 
engineering; this leads to the question: Do we want to take the 
responsibility for possible harms that come to future generations?

The final few questions that I wish to address deal not with the 
medical benefits of genetic engineering, but with the non-medical 
and possible "cosmetic" benefits. By cosmetic benefits I mean those 
so called benefits of being able to choose physical attributes of a 
child such as hair and eye color, height, sex and skin pigmentation 
before he/she is born. By way of the "slippery slope" argument it is 
possible to argue that the power of genetic engineering could lead 
people to use it as more than a treatment of disease and actually 
"design" their babies. What is to stop people from using genetic 
engineering to get rid of any perceived imperfection in the fetus? To 
take the argument even further, what is to prevent someone from 
creating a "master race" or using the Brave New World approach and 
designing people to perform functions within society? These 
questions will be addressed in Chapter 4.

The most important questions brought on by ethical 
considerations of both the medical and cosmetic uses of genetic 
engineering can be summed up in one question: Should we strive 

for perfection?
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CHAPTER II:
Should genetic knowledge be gained and used?

Many questions arise when dealing with ethical issues in the area 
of genetic engineering, as was shown in the introduction. In this 
chapter, I wish to address questions which come about in regard to 
the knowledge gained through genetic screening and experimentation 
for later use in genetic engineering. The two main questions that 
will be addressed in this chapter are: "Should further knowledge of 
genetics and the causes of genetic diseases and genetic deformities 
be sought?" and "If the knowledge should be sought, should it be 
used?" In looking at these questions, I wish to present my own views 
and the views of philosophers who subscribe to the theories of 
Kantian deontology, utilitarianism, natural law and natural rights.

Before discussing the questions, it is important to discuss the 
types of genetic knowledge which can be gained. The two types of 
knowledge which can be distinguished are knowledge gained before 
the birth of the baby (prenatal knowledge gained through genetic 
screening) and knowledge gained after the birth through genetic 
experimentation. Gaining prenatal knowledge involves procedures 
such as amniocentesis, by which the genetic makeup of the fetus can 
be determined and doctors can decide what, if any, genetic diseases 
or deformities the child will have. Having access to this type of 
knowledge would allow the mother to decide if the child should be 
carried to term as is, aborted, or genetically altered so that the

> diseases or defects would not be present at birth.
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The second type of knowledge, that gained through 
experimentation, would enable researchers to find the causes of 
genetic disorders and further allow the researchers to predict a 
person's susceptibility to certain diseases. This type of knowledge 
would be obtained by studying affected individuals and if used could 
lead to the treatment or prevention of those researched diseases.

Although the search for both of these types of knowledge may 
seem innocent and desirable enough, they both bring up the same 
ethical concerns. The first concern "Should this knowledge be sought 
at all?" comes about because the quest for this knowledge involves 
human experimentation. Human experimentation of any type is 
fraught with ethical concerns because of the risks involved to the 
subject of the experiment. Genetic experimentation is no exception 
and involves the risk that something may go wrong which could lead 
to harmful and possibly deadly consequences.

The first theory I wish to look at regarding the posed question 
is the Kantian Deontological view. This theory was developed by the 

German philosopher Immanuel Kant in the 18^century. As the name 

deontological suggests, this view is concerned with people's duties, 
as the basis for making ethical decisions. Kant sets forth this 
theory in his work The Foundations of the Metaphysics of Morals. The 
fundamental assertion of this theory is the Categorical Imperative. 
Kant first states the Categorical Imperative as this: "Act only 
according to that maxim by which you can at the same time will that 

it should become universal."1 More simply stated, the Categorical 

Imperative is: "Act by following that rule which you could will that 
all others follow." For the purposes of this thesis Kant's second
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formulation of the Categorical Imperative, which is called the 
practical imperative, is more useful than the first formulation. The 
practical imperative is: "Act so that you treat humanity, whether in 
your own person or in that of another, always as an end and never 

merely as a means only."^ If one were to use this formulation of the 

Categorical Imperative as the basis of an ethical theory, the answer 
to the question "Could genetic knowledge be sought ethically?" 
would be "Yes, provided that the people involved (and this includes 
the fetus in so far as it is a part of humanity) are treated as ends in 
themselves and not just a means to gaining knowledge". Treating the 
person as an end in self would involve treating the subject as an 
object of respect and providing a safe environment in which the 
knowledge could be gained. The other criterion needed to insure that 
genetic knowledge is sought ethically is the informed consent of the 
subject. The person must be aware of the risks and give permission 
before undergoing experimentation. This helps provide that the 
person is not treated merely as a means.

In order to understand the deontologist's answer to the 
question "Should genetic knowledge be sought?", some further study 
of Kant's rather complex theory is needed. As was stated, the notion 
of duty is a central theme in Kant's theory. Kant divides duties into 
two types- perfect and imperfect duties. A perfect duty is one which 
makes it necessary for a person to do or to refrain from doing 
certain acts. It is also a duty to which there are no exceptions. The 
principle "Do not lie" is an example of a perfect duty. An imperfect 
duty, on the other hand, is one which makes necessary the pursuit of 
certain goals such as personal perfection and development as a 
rational being. If these imperfect duties come into conflict with

15
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perfect duties, the perfect duties have precedence.

With the theory now more clearly defined, the answer given to 
the question originally posed can be more fully understood. Kantians 
would have to answer the question in the affirmative: "Yes, genetic 
knowledge should be sought"; and further, the Kantian would have to 
hold that the knowledge must be sought. The knowledge must be 
sought because all people have an imperfect duty to themselves to 
further their development as rational beings. One way to further 
develop as a rational being is to gain knowledge. On this ground, all 
people must be willing to submit to genetic experimentation 
provided that this imperfect duty does not conflict with their 
perfect duty not to harm themselves or use themselves merely as a 
means, or any other perfect duty. That is to say that a Kantian would 
deem the pursuit of genetic knowledge necessary in cases in which a 
person would be improved as a rational being, provided no one was 
treated merely as a means. At first glance it may appear that only 
the persons conducting the experiment are gaining knowledge, but 
this is not necessarily true. The subject of the experiment also 
gains knowledge of his/her physical self. This knowledge leads to 
improvement as a rational being.

An ethical theory which differs greatly from that proposed by 
Kant is utilitarianism. The major difference between Kantian 
deontology and utilitarianism is the factor that is used to determine 
whether or not an act is ethical. For Kantians, the Categorical 
Imperative, and the perfect and imperfect duties which go along 
with it, are used as the basis for determining whether or not an 
action is morally acceptable. The utilitarians, on the other hand, 
determine the morality of an action based purely on its
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consequences. If something produces proportionately more good than 

evil, all things considered, then it is considered ethical.

It is necessary to distinguish between two types of 
utilitarianism, act utilitarianism and rule utilitarianism. The basic 
tenet of act utilitarianism is: "An act is permissible if, and only if, 
its net utility is at least as great as that of any alternative act the 

agent could perform in the situation."® The basic tenet of rule 

utilitarianism is: "An act is permissible if, and only if, it is not 
prohibited by a rule to which conformance would have at least as 
much net utility as conformance to any other rule applicable to the 

situation."® Despite the difference in the basic tenets of the two 

forms of utilitarianism, the underlying ethical determination is that 
the benefits outweigh the harms. Or as John Stuart Mill said in his 
essay Utilitarianism: “...Utility, or the Greatest-happiness principle, 
holds that actions are right in proportion as they tend to promote 

happiness, wrong as they tend to produce the reverse of happiness.”7

The answer to the question posed at the beginning of this 
chapter would seem straightforward to the act-utilitarian: if 
gaining genetic knowledge produces more good than evil, it is ethical 
and should be done. The problems arise when one attempts to weigh 
the good against the evil which would be produced by gaining the 
genetic knowledge. The first problem is one of numbers- who is to 
be included when the benefits are weighed? does one consider all 
people now existing, all people who will exist, or all people existing 
now and all the people who will exist later? If only all people now 
existing are to be considered, the question comes up as to how the 
benefits of the knowledge can be measured. That is, what would be
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the criteria for determining the goodness of the knowledge? Would 
one determine the goodness of knowledge based on the amount of 
happiness it brings, the financial gain it could bring, its possible 
health benefits if used or some other criteria? If future generations 
are to be considered in the weighing of benefits, the most obvious 
problem is how we are able to determine whether or not the 
knowledge is beneficial to them. We have no contact with the future 
so it would be impossible to determine the benefits or the harm of 
gaining genetic knowledge.

In order to speculate about how a rule-utilitarian would 
answer the question it is necessary to devise a rule of conduct. 
Suppose the rule is "Knowledge is to be gained through any necessary 
means." In order to determine if this rule is ethical or unethical, it 
is necessary to look at who is affected. This leads to the same 
problems which were seen in act-utilitarianism.

One of the oldest ethical theories in philosophy is the theory 
of natural law, which was first proposed by Aristotle in the Hellenic 
period. This theory was also subscribed to by the Stoics and Saint 
Thomas Aquinas, who combined the theories of the Stoics with those 
of Aristotle. The basic assertion of natural law according to Aquinas 

is “...good is to be promoted, and evil is to be avoided.”8 For the 

natural law theorist, happiness comes about by following nature. 
That part of nature which is to be followed and is uniquely human is 
rationality or reason. In his Treatise on Natural Law, Aquinas states 
it this way “...there is in man an inclination to good according to the 

nature of his reason, which nature is proper to him.”8 If one follows 

reason, the end result is knowledge, which is a universal human good

18



which everyone should strive for.1® With this in mind, the answer to 

the question "Should genetic knowledge be sought?" is obviously 
"Yes". Yet health and relationships to others are also seen as

> universal human goods and therefore, the knowledge should not be
gained at the expense of either health or a loving relationship to 
someone else.

The last theory that I wish to look at before presenting my 
own view is natural rights theory. In the natural rights view, in 
order for an act to be moral it must not violate the rights of others. 
This is often a difficult proposition under the theory because 
according to natural rights theorists humans are primarily self 

interested.11 Nevertheless, a natural rights theorist would permit 

gaining knowledge through human experimentation provided it did 
not violate another person's rights to life and freedom from harm. 
This criterion seems to render experimentation virtually impossible 
however, because almost by definition there is an element of risk 
involved in experimentation. As was mentioned earlier, in genetic 
experimentation this risk includes the possibility of death. As was 
the case in the deontological view, one way to insure that a person’s 
rights are not violated is to require informed consent on the part of 
the subject. If a person voluntarily undergoes experimentation their 
rights are not violated.

A stronger argument for the gaining of genetic knowledge 
comes when one concentrates on human self-interest. If this 
assumption is granted, knowledge could be seen as a way to further 
self-interest. Genetic knowledge furthers self-interest by providing

A insights into our make-up and ways we can improve ourselves.
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It seems to me that genetic knowledge should be sought 
because humankind should always be looking for ways to improve 
itself. Human experimentation would not be considered an obstacle

• provided three criteria were followed. The first of these criteria is
informed consent. In this case, informed consent means that the 
subject of the experiment is told of the possible risks involved in 
the experiment. Once that person is informed of the risks they can 
then decide whether or not they are willing to undergo the 
experimentation. The second criterion is that the risks to people 
involved in the experiment be minimalized. Ideally, the only person 
at risk in the experiment would be the subject, but it is possible 
that someone other than the subject could incur risks. If it is the 
case that persons other than the subject are at risk, then they too 
would have to give informed consent before becoming involved in the 
experiment. The final criterion is that the experiment be done in 
such a way that the subject is able to retain human dignity. In 
essence, this means that the subject will be treated as an end and 
not merely as a way to further humankind's knowledge. Obviously, a 
fetus is incapable of informed consent, so these criteria must be 
altered to accommodate the gaining of prenatal knowledge. In order 
for the knowledge to be gained ethically, I think that all risks to the 
fetus must be eliminated. The other two criteria may remain intact; 
however in this case they will apply to both the mother and the 
fetus. The answer to the question "Should this knowledge be 
sought?" remains affirmative whether the knowledge is used or not. 
It can be held that knowledge can be gained for its own sake and not 
just for the power that it gives people.

Now that it has been shown that the question "Should genetic
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knowledge be sought?" can be answered affirmatively, we turn to 
the second question that I wished to address in this chapter: "Should 
the knowledge which is gained be used or should it go unused?" In

• addressing this question, I will use the same format as I used for
the previous question. I will present the views of philosophers with 
different ethical theories and then my personal view.

As was stated on page 16, Kantian deontologists base their 
ethical theory on the Categorical Imperative and perfect and 
imperfect duties. With these as a basis, the Kantian must argue for 
the use of the knowledge gained because each person has an 
imperfect duty to himself to improve as a person. By using the 
knowledge of genetics a person is able to improve his chances at a 
longer, healthier life and even a life with more intellectual 
pleasures. For example, persons suffering from Parkinson's disease 
are obligated to receive the treatment spoken about in the 
introduction in order to further themselves as rational beings.

In addition to duties to ourselves, we also have imperfect 
duties to others. These duties are responsibilities which we have to 
other people, and the main concern is that we help other people 

further their happiness or welfare when we can. Under this 

conception of duty, doctors are obligated to use the knowledge that 
they have to help others. This is an obligation which must be 
performed while at the same time taking care never to treat the 
person being cared for merely as a means. This signifies that the 
doctor is not to help a person if the doctor’s only reason for giving 
the treatment is to derive some benefit (fame, money, etc.) from

• the treatment.
Trying to answer this question from a utilitarian point of view
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is once again very difficult. On the surface it seems easy to answer 
the question of whether or not the knowledge should be used; it 
would seem that the answer would undoubtedly be "Yes". It seems 
intuitive that treating a disease would bring more good than harm. 
Unfortunately, when one begins to look at all the possible things 
which could happen it becomes less and less obvious that treating a 
disease is necessarily good. For example, suppose a person is 
suffering from a genetic disorder that can be treated with somatic 
therapy. If this person were to receive the treatment there would be 
no effect on future generations because the genes that were 
"repaired" would not be passed on. In this case the only people for 
whom the benefits vs. harms have to be weighed are the people who 
are living now. Assume that the man's disease is a debilitating one 
and that he was stricken with the disease because poor working 
conditions at his plant caused certain of his genes to mutate, 
leaving him unable to work. In this situation the man and his family 
would be supported by an insurance settlement he received from his 
former employers. If the man were to receive a treatment that cured 
his affliction and left him healthy, the insurance money to his 
family would be cut and they would be left without a source of 
income. Further, suppose that the treatment which he received was 
very expensive, left his family in debt and also put a burden on the 
community in which he lived because the people raised money to help 
him pay for the treatment which he received. Because of the money 
which they gave to help pay his medical bills, several other people 
are now in debt and face starvation. This example is admittedly far
fetched, but it helps to illustrate a problem inherent in utilitarian 
ethical theory: the future cannot be predicted. This problem will be

22



discussed in more detail in the next chapter when the question of 
whether or not germ-line therapy should be allowed is discussed.

For a natural law theorist, the question about whether or not 
f the knowledge gained should be put to use can be answered in either

the affirmative or the negative with equal credibility. According to 
natural law theory, health is a universal human good and an act 
which is done in order to promote health is seen as a good (ethical) 
act. A natural law theorist could easily answer "Yes" to the proposed 
use of genetic knowledge provided the knowledge was used to 
promote health. In many cases, genetic engineering not only 
improves health but actually prolongs life. Once again, the work 
being done with people suffering from Parkinson's disease provides 
an example of a case in which a natural law theorist would argue for 
the use of genetic knowledge. When a person suffers from 
Parkinson's disease the quality of their health is lower than it 
normally would be, but by replacing the damaged brain cells with 
genetically altered skin cells the level of health can be 
substantially improved. In a case such as this, a natural law theorist 
would very much support the use of the genetic knowledge.

The natural law theorist could just as easily oppose the use of 
genetic knowledge, however. For example, the changing of a person's 
genetic structure can be seen as changing that person from their 
"natural” state to a state which is artificially determined by man. 
Although what is artificial is not always contrary to what is 
natural, changing a person’s genetic structure would seem to be. 
Altering one’s genetic material may in fact alter a person’s being, a 
change which is contrary to nature. In order to resolve this conflict,

• it would be necessary to determine which of the two goods (health
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gained by changing the genetic structure or the “natural” state) had 
a higher ranking.

Perhaps the clearest answer to the question "Should genetic 
knowledge be used?" is provided by the theory of natural rights. 
Because the primary human interest is self-interest and self- 
preservation, genetic knowledge must be used when it can help 
someone whose life is in danger. This is the case if one assumes 
that there are positive rights beyond the negative ones. A negative 
right to life is a right to be free from harm, whereas a positive right 
to life is a right in which others must help persons whose right to

life is threatened.13 When the right to life is seen as a positive 

right then genetic knowledge must be used if it will help to save a 
person's life. The only stipulation in this theory is that in exercising 
my right to self-preservation I cannot violate some other person's 
rights.

Although it would appear as though genetic knowledge ought to 
be used (and it has been shown that it could be used ethically), there 
are those who oppose genetic engineering and the use of genetic 
knowledge. The most common view taken by opponents of genetic 
engineering is that genetic engineering amounts to "playing God". 
That is, genetic engineering should not be pursued because it gives 
human beings more power than they should be allowed to have; it 
allows mere mortals to make decisions which, for many Christians, 
are decisions which are to be made only by God. This line of 
argument further holds that God had a purpose in creating human 
beings with some imperfections and that elimination of these 

imperfections would cause us to lose our humanity.1 por these
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people, we remain human by loving and caring for those who are less 
fortunate than we.

Because of my belief in a duty to others, I believe that we 
should use the knowledge we gain if it can be shown to be of some 
benefit to others. However, because of the great power provided by a 
knowledge of genetics and its possible abuse, I feel that there are 
certain guidelines that need to be followed. The guidelines that I 
propose are the following:

1. Persons receiving treatments must give their informed consent 
before undergoing the treatments.

2. The knowledge should be used only to further understanding of 
diseases and their treatments and not be used to bring about 
"cosmetic benefits" such as a change of gender, height, weight, eye 
color, or the other physical attributes of a person. This restriction 
applies to the fetus and is intended to prevent people from 
"designing" their babies. "Designing" a child can be considered 
immoral because by "designing" the child the parents are using the 
child as a mere means to satisfying their own desire for a "perfect" 
child.

3. The knowledge should not be used as an excuse for abortions when 
the mother’s life is not in danger. If the mother chose to abort even 
though her life were not in danger, she would be failing to treat the 
fetus as an end in itself.

4. There must be some sort of legislation/restrictions to help insure 
that the use of the knowledge will not lead to unwanted effects.

In response to the argument about “playing God”, I do not feel that 
genetic engineering gives humans power to make decisions which 
should be made only by God. All medical technology allows man to 
make decisions about life and death. Preserving life and preventing
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death have become areas in which mankind plays a key role; God is 
not the sole author of mankind’s fate. I also feel that the argument 
is flawed in that genetic engineering could not eliminate all of 
humanity’s imperfections. Also, humanity involves more things than 
caring for those who are less fortunate than we.

My response to the natural law objection to genetic engineering is 
that health is a higher good than the “natural” state. This is shown 
by mankind looking for ways to improve itself.

Even though there are those who would oppose the use of 
genetic knowledge, it seems that most ethical theories can be 
interpreted as supporting the use of genetic knowledge provided 
certain restrictions are applied. In the next chapter we will turn to 
specific applications of genetic knowledge and the ethics involved 
with each.
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CHAPTER III:
Three uses of genetic knowledge

In the previous chapter, the questions “Should genetic 
knowledge be gained at all?" and “Should this knowledge be used?” 
were addressed. It was shown that both of these questions could be 
answered affirmatively within the scope of most ethical theories. 
Now that it has been established that the knowledge should be used, 
the question arises “In what ways may this knowledge be used?” 
That is, “What methods of genetic engineering may be used 
ethically?” In attempting to answer this question, I wish to address 
the differences between somatic and germ-line therapy. Then I will 
proceed to discuss the possibility of using somatic and germ-line 
technologies. In doing this, I will look to contemporary geneticists 
and ethicists for their opinions and I will also provide my own 
thoughts on the subject.

Somatic and germ-line therapy were both defined in the 
introduction, so the definitions provided here will be short and will 
serve to refresh the memory. Somatic therapy occurs when only the 
person receiving the treatment is affected: that is, the effects of 
the treatment are not passed to the person's offspring. For example, 
a person who receives insulin from genetically engineered cells is 
receiving somatic therapy. Germ-line therapy, on the other hand, 
involves physically altering or replacing genes which will be passed 
to the person's offspring. Removal of the extra chromosome 21 that

• is characteristic of Down syndrome would be a type of germ-line
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therapy.
Most ethicists and geneticists have no qualms about saying that 

somatic therapy should be used. In fact, most seem to think that it
* involves no ethical problems. John F. Dedek, a Catholic priest, goes 

so far as to say that "genetic surgery" presents no inherent moral 

problems so long as the rules of conventional surgery are followed.1 

Most ethicists would agree with Father Dedek because somatic 
therapy (Dedek's "genetic surgery") affects only the patient, as does 
conventional surgery. The only difference between conventional 
neurosurgery and the somatic therapy involving the treatment of 
Parkinson's disease is that the "brain tissue" used in the somatic 
therapy is really genetically engineered skin cells.

One person who would disagree with Fr. Dedek is Martin Golding. 
He believes that modern medicine is keeping alive the "genetically 
unfit" and will eventually lead to the destruction of the human 

race.2 Golding's point is that medical advances are enabling people 

who would have died of certain diseases one hundred years ago to 
live longer and reproduce. This leads to children being born with the 
defects of their parents or at the very least being carriers for the 
defect and passing it on to their offspring. Another who holds this 
position is H. J. Muller. Mr. Muller argues that the advances in 

medicine are leading to a "genetic apocalypse".3 Both Muller and 

Golding would argue against somatic therapy because by enabling 
people such as diabetics to live a longer life it would contribute to 
the "genetic apocalypse". Although this view seems fatalistic, I will 
return to it toward the end of this chapter and show how it actually

• favors certain types of genetic engineering.
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Leroy Augenstein would also be opposed to somatic therapy (and 
other life prolonging therapies) without some restrictions. 
Augenstein's opposition stems from his perception of the threat of 
overpopulation. Mr. Augenstein believes that if the present 
population growth is not curbed it will lead to an unsupportable 
number of people on earth. Somatic therapy would contribute to this 
problem by prolonging life and thereby reducing the death rate. 
Unless measures are taken to lower the birth rate this would lead to

overpopulation.

Most ethical theories can be interpreted as allowing somatic 
therapy. Kantian deontology, for example, with its emphasis on 
duties to self and others, has no problem justifying the use of 
somatic therapy. In fact, a person whose health would be improved 
by somatic therapy would have a perfect duty to himself or herself 
to undergo the therapy. A physician has an imperfect duty to provide 
the somatic therapy to a person afflicted by a treatable illness such 
as Parkinson's disease if he or she is able to perform the technique. 
According to these criteria, Kant would disagree with the argument 
that somatic therapy should not be used put forth by Augenstein in 
the previous paragraph.

In utilitarian theory, the morality or immorality of somatic 
therapy is more difficult to determine because the welfare and good 
of all other people must be considered. It would seem that the 
effects on others would be minimal in somatic therapy because the 
genes which are altered or replaced are not passed to future 
generations. This takes care of the problem of having to take into 
account the effect of the surgery on future generations;
nevertheless, taking into account the general welfare of all people
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who would possibly be involved with the patient is a formidable 
task. In order to decide the morality of somatic therapy, medical, 
emotional, financial, and social pros and cons must be weighed. This

• in itself may be an insurmountable task, for in order to weigh the 
pros and cons it is necessary to know whether the outcome will be 
beneficial or detrimental. Without knowledge of the immediate 
future this is impossible and the utilitarian is unable to make a 
decision. In light of the view which looks at somatic therapy as 
ethically the same as conventional surgery, the utilitarian would 
most likely approve of the therapy based on the benefits versus 
costs of conventional surgery.

The natural law theorist and natural rights theorist have no 
problem advocating somatic therapy because it corresponds to 
furthering universal good health (natural law) and it also 
corresponds to promoting a person's right to life (natural rights).

The most discussed problem involving genetic engineering today 
has to do with genetic screening for birth defects. If one looks at 
screening as merely a way to determine a fetus' susceptibility to 
certain genetic disorders and nothing more there does not seem to be 
a problem in advocating the use of screening. The problem arises in 
how the information is used by physicians and the unborn child's 
family. Many women who are given the distressing news that their 
child will be born with Down syndrome, sickle cell anemia, or cystic 
fibrosis choose not to have the child. This means that rather than 
give birth to a child who is likely to suffer the women abort.

One person who is strongly opposed to the use of prenatal genetic 
screening is Dr. George J. Annas, a professor of health law at the

* Boston University School of Medicine. Dr. Annas states that genetic
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screening leads to a narrowing of the definition of normality and 

encourages parents to abort any fetus that is not up to standards.®

• Dr. Annas further states: "The issue becomes not the ability of the

child to be happy but rather our ability to be happy with the child."® 

Annas' point is that screening gives the parents an unwarranted 
amount of power to choose a child based on how convenient or easy 
it would be for them to care for the child. By way of the slippery 
slope it can be argued that parents would one day be able to "design" 
their children. This problem will be discussed in more detail in 
chapter 4 of this thesis.

One type of screening which could lead to the elimination of the 
above problems is the screening of adults. This would enable adults 
to know whether or not they are carriers of certain genetic 
disorders and based on that knowledge they would be able to decide 
whether or not to marry and have children. This practice is widely 
used among the Jewish community to prevent the birth of children 

with Tay-Sachs syndrome/ Practices such as this could also help to 

prevent the feared "genetic apocalypse" of Muller and Golding. For 
instance, let us assume that a married couple undergoes genetic 
screening and finds out that they are both carriers of a recessive 
gene that causes a genetic defect. With this knowledge comes the 
knowledge that the couple has a one in four chance of producing 
offspring that will suffer from the defect of which they are 
carriers. Assuming that the people do not want their children to 
suffer, they will most likely choose not to have children. By

• choosing not to have children the people are not contributing to the
pollution of the gene pool and therefore are not contributing to
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"genetic apocalypse".
One argument against the genetic screening of adults is that it 

could lead to discrimination. People found to have genetic disorders
• may have a difficult time finding a job or getting insurance. This 

threat was shown to be real in the 1970’s. During this time, 
screening was done to detect sickle-cell anemia and many carriers

p
of the sickle-cell trait were denied employment. Along with the 

possiblility of being denied employment, people found to be at risk 
for genetic disease may pay higher insurance premiums or be denied 
insurance coverage. It seems that the major issue is the right to 
privacy. Do employers and insurance companies have a right to see 
the results of genetic screenings? If a person is determined to be 
susceptible to genetic disease does their employer or insurance 
company have a right to know? Employers and insurance companies 
are saying that they do have that right, and courts are concurring. 
The position of employers and insurance companies is that they will 
go bankrupt if they sign on people who are likely to die and then have 
to pay out the policy. The problem is that many times the results of 
a genetic screening are provided to an employer or insurance 
company about a person who may be a carrier of a trait, but who is 
not affected by the disease. Employers and insurance companies do 
not make the distinction between simply carrying a trait and having 

the disease and categorize both cases as high risk.9 By failing to 

make this distinction, insurance companies are denying benefits to 
people who are not actually high risk. Employers are denying these 
people employment for the same reason. For this reason, the results

♦ of genetic screenings should not be made available to insurance
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companies and employers until there is a distinction made between 

traits and diseases? ® By making a distinction between carrying a 

trait and actually having a disease, it will help insure that people 
who are not high risk do not mistakenly get treated as high risk.

The discussion of genetic apocalypse and genetic screening brings 
me now to the question of whether germ-line therapy should be 
allowed. Before discussing this question it is important to realize 
that germ-line therapy is not at this time a reality, but the 
technology is being developed. In fact, in 1990 Congress is expected 
to grant $3 billion to the National Institute of Health to further 

develop genetic technologies? The concept of "genetic apocalypse" 

is an important one when discussing germ-line therapy because the 
arguments of both Golding and Muller (mentioned on page 30) seem to 
support the use of germ-line therapy. The basic contention of both 
Muller and Golding is that the gene pool is becoming polluted because 
medical science has made it possible for people with genetic 
defects to live longer and reproduce. By replacing the defective 
genes with "normal" genes and allowing only the "normal" genes to be 
passed on, the worries of Muller and Golding would be eliminated. 
Muller and Golding are both following the moral principle that we 
owe future generations a chance at a good life and in fact we are 
obligated to give them that life if we are able. At the very least, we 
owe it to future generations not to leave them with a legacy of 
defective genes and possible extinction.

The most outspoken proponent of germ-line therapy and all other 
types of genetic engineering is Dr. James Watson, the co-discoverer 
of the DNA double-helix. When interviewed in Time magazine, Watson
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was asked whether or not we should use genetic knowledge. His 

response was "How can we not do it?... our fate is in our genes.in 

an article in Smithsonian magazine. Dr. Watson was asked about the 
potential for misuse of genetic knowledge and he seemed more or 
less to disregard the question. He dismissed it saying, "...I think you 
see a misuse of everything... so I don't think it should make us upset 

to say that there will be misuse."1 it is obvious from these 

statements that Dr. Watson is very much in favor of the use of 
genetic engineering, including germ-line therapy. What is not 
apparent from these statements is a concern on the part of Watson 
for the ethical dilemmas posed by the use of this knowledge. I do not 
mean to say that Dr. Watson has totally disregarded any ethical 
considerations, but I do believe that the ethics are something which 
Watson regards as secondary. As a scientist, Watson's major concern 
is gaining the knowledge, not worrying about the ethics.

Another person who would share Watson's enthusiasm for germ
line therapy is Leroy Augenstein. Augenstein, like Muller and Golding, 
is worried about the pollution of the gene pool. Augenstein maintains 
that each person carries 5-10 defective genes for which the odds of 
their being expressed becomes greater with each successive 
generation. It is Augenstein's belief that in 75-150 years, 1 in every 

10 children will be born with a serious defect.14 In order to offset 

this trend, germ-line therapy is a possibility and in fact an 
obligation. It is an obligation because it is necessary to prevent 
future generations from suffering the fate of genetic defects. In 
arguing this way, Augenstein is essentially arguing from a natural 
rights theory which has been extended to include the rights of
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unborn future generations.
A rather unique argument for the use of germ-line therapy comes 

from Karl Rahner, a Jesuit priest. Rahner argues that man is created
• unfinished by God and that man has the freedom to change himself in

any way which he sees fit.15 This interpretation of Christianity 

offers a sharp contrast to the line of argument taken by most 
Christians, which is shown below.

A final person who argues for germ-line therapy is the ethicist 
Joseph Fletcher. Fletcher holds that we must prevent, not cure, birth 

defects.15 In order to prevent birth defects there are three choices: 

1) do not have children if you are in a high risk group, 2) have an 
abortion, or 3) submit to germ- line therapy. Fletcher argues in favor 
of all these proposals because of the rights of the child to a healthy 
"normal" life. Like Augenstein, Fletcher is arguing from a natural 
rights view point.

The opposition to germ-line therapy is strong and it is mostly 
based on the supposition that the possible dangers to future 
generations cannot be known. Jeremy Rifkin is very concerned about 
possible future dangers and has lobbied to ban all germ-line therapy 

research.17 Rifkin seems to believe that once we gain the knowledge 

of the germ-line, the temptation to use it will be too great to resist 
so we should just abandon the search for the knowledge. Rifkin takes 
his argument to the extreme by way of the slippery slope and says 

that we will eventually "engineer our own extinction".1 5 This

conclusion and others arrived at by the slippery slope will be 
discussed in chapter 4.

The major concern of many people who are opposed to tampering
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with the germ-line cells is put forth by Fr. Dedek. Dedek's worry is 
that if germ-line therapy is used to get rid of or replace so called 
defective or unwanted genes, there may come a time in the future

> when there is some environmental change which makes those

previously defective genes necessary or beneficial? 9 According to 

ethical theories (except possibly egoism), it would be unethical of 
our generation to subject future generations to these possible risks. 
Utilitarians would be strongly opposed because of the chance that 
the costs would outweigh the benefits. Natural law and natural 
rights theorists would oppose this due to the fact that instead of 
helping the future generations to maintain their rights to health and 
well being, we may actually be taking those rights away. Even a 
Kantian would be opposed because we would be neglecting our duties 
to others.

The typical Christian reaction to the use of germ-line therapy is 
voiced by Avery Post of the United Church of Christ. Post says:"We 
are not good enough or responsible enough. There is no question about 

it. We will abuse this power."29 The conception of many Christians 

is that any use of this knowledge of the germ-line is an abuse of 
power because we have no right to change what God has made in his 
image. The real fear is that man will become more a product of 
technology than nature. We will lose our humanity; we may even 

eventually pay the ultimate price, the loss of our souls.21

Dr. Melvin Konner disapproves of germ-line therapy because he 
believes that it will cause more harm to the gene pool than it will 
good. Dr. Konner argues from a utilitarian standpoint that because

• there are more than 3 billion base pairs in the human genome it will
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be impossible to make germ-line therapy an exact science and this 
will lead to unwanted results. Furthermore, many times unwanted 
genes are paired with "good" genes. As an example, Dr. Konner says 
that the genes which are believed to code for manic depression are 
often paired with the genes which code for artistic genius. Dr. 
Konner's fear is that in attempting to remove the gene for manic 
depression from the germ-line, we will also end up removing the 

gene which codes for artistic genius.Konner maintains that an 

event such as this would be tragic and the consequences would be 
horrible and in no way justifiable. So, by arguing from a utilitarian 
theory Konner would answer No to the question "Should germ-line 
therapy be used?"

When asking the question: In what ways may genetic knowledge be 
used? I really had three types of genetic knowledge in mind: somatic 
therapy, genetic screening, and germ-line therapy. I believe that two 
of the three (somatic therapy and genetic screening) can be used 
ethically. These two feats of genetic engineering are not to be used 
without restrictions, however. Somatic therapy would be allowed to 
proceed if it were done according to the rules and regulations 
already in place for conventional treatments. That is, somatic 
therapy could be done provided there was informed consent, the 
patient's rights were upheld, and the treatment was necessary. In 
answer to the Augenstein argument about overpopulation (page 31), I 
would argue that somatic therapy provides no more threat of 
overpopulation than conventional treatments and as such should not 
be disallowed. I would even go so far as to say that somatic therapy 
must be used because of perfect and imperfect duties to ourselves 
and others. The threat of overpopulation can be reduced by educating
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people about birth control methods.
Genetic screening should be allowed in all cases provided that

certain rules were followed. The rules regarding genetic screening 
would have to be very strict in order to prevent people from being 
discriminated against based on their genetic code. These rules would 
regard things such as confidentiality on the part of the doctor, not 
creating a hierarchy of genes, and not allowing abortions based on 
sex, height, weight, or convenience of child for parents.

After a period of long deliberation, I have come to the conclusion 
that I could not in good conscience allow germ-line therapy. I came 
to this conclusion on the basis of a number of factors. First, it is my 
personal feeling that the human genome is such a vast frontier that 
it is virtually impossible to chart the entire genome accurately 
enough even to allow human experimentation. Without an extremely 
accurate map of the genome, the risks to future generations far 
outweigh any possible benefit. Our generation can not take the risk 
of disabling or even eradicating future generations of human beings.

Secondly, we are unable to predict the future. I agree with Fr. 
Dedek when he says that there is the possibility of an environmental 
change which could lead to genes which we consider unnecessary at 
present becoming vitally important to survival in the future. For 
example, there is the possibility that due to some drastic change in 
weather patterns a previously latent gene could become active and 
enable people to survive in the new climate.

Thirdly, we have a duty to treat all humans as ends and never 
merely as means. My feeling is that if we proceed with germ-line

• therapy we will be treating future generations of humans as merely
means. By picking and choosing which genes are desirable to us, we
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will be altering future generations as a means to our own 
satisfaction.

Lastly, I believe that there is some order in the universe and that 
• we live in a delicate balance with nature. In accordance with this, I

think that any tampering we do within our natural environment will
lead to something which counterbalances it. For example, if we were 
to eliminate the gene for sickle cell anemia in central Africa the 
incidence of malaria might increase or some other disease could 
manifest itself to counterbalance the loss of sickle cell.

In sum, I feel that both somatic therapy and genetic screening can 
be ethically advocated, but because of the number of risks involved 
and our duty to future generations, germ-line therapy cannot be 
ethically allowed.
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CHAPTER IV:
Cosmetic benefits and the slippery slope

The most violent opposition to human genetic engineering arises 
not in cases where a medical benefit is sought but in cases where 
mere “cosmetic” benefits are to be procured. (Medical benefits 
involve the treatment of disease. Cosmetic benefits involve only the 
change or “improvement” of some physical attribute.) The opposition 
does not arise because gaining cosmetic benefits is necessarily 
inherently immoral, but because they are seen as the first onto the 
"slippery slope" leading to a Brave New World. In this chapter, I wish 
to look at some of the proposed cosmetic benefits and arguments for 
and against their use.

One of the cosmetic benefits which may be inherently unethical 
and which receives much attention from ethicists is gender 
selection. It is possible for parents to learn the sex of their unborn 
child through screening techniques such as amniocentesis and then 
use this knowledge to decide whether or not the fetus is to be 
carried to term. The two choices available today for the parents are 
to carry the fetus to term or to abort; however, in the foreseeable 
future it will be possible for the parents to choose that the fetus 
undergo a genetic operation that will change its gender. This is 
where the moral dilemma arises: Is it ethical that parents be 
allowed to choose the sex of their child? Apparently, many doctors

44



feel that it is at least allowable. In a poll of doctors taken by 
Newsweek magazine, 20% of the doctors in the U.S. would perform an 
abortion for a couple whose child was determined to be female if 

they already had four daughters and wanted a sonJ An equal if not 

greater number would probably be willing to change the gender of 
the fetus if the technology were available.

A utilitarian could argue that this procedure has nothing 
inherently wrong in it and can be done provided the amount of 
happiness brought to the parents and others involved outweighs any 
harmful side-effects. (As will be shown on page 47, most 
utilitarians would in fact argue against this procedure because it is 
the first onto the slippery slope.)

A Kantian deontologist, on the other hand, would argue that gender 
selection is inherently unethical. It is unethical because in changing 
the gender of the fetus, the parents are using the fetus merely as a 
means to achieving happiness. If Dr. George Annas is correct and the 
basis for determining what a child is to be has become "...not the 
ability of the child to be happy but our ability to be happy with the 

child,then gender selection could not be allowed by Kantian 

theorists.
A natural law theorist also would consider gender selection to be 

inherently immoral. Changing the sex of a fetus would be changing 
nature, but not for any universal good. As was shown in chapter 3, a 
natural law theorist would allow most medical uses of genetic 
engineering because they involve the pursuit a health, a universal 
good.

A natural rights theorist would agree with the utilitarian that
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there is nothing inherently immoral about gender selection, since, 
after all, it does not violate anyone's rights. A natural rights 
theorist may even go so far as to argue that in certain instances a 
change in gender is necessary to insure that a right to life not be 
violated. For example, if in a certain area the mortality rate among 
infants was significantly higher for males than females, it would be 
in the best interests of the child to be born female so that the right 
to life is more secure.

It seems to me that gender selection is immoral according to a 
combination of the Kantian view and the natural law view. The very 
idea of manipulating a child's gender in order to make oneself happy 
is morally reprehensible not only because it reduces the child to a 
mere means, but also because it involves a significant change in the 
natural process without the redeeming quality of promoting a 
universal good. Although it may be that being a certain sex does 
provide a universal good such as health in extraordinary cases, I feel 
that possible harms such as an extinction of a group of people due to 
insufficient numbers of the opposite sex outweigh the benefits to 
the genetically selected child.

One person who does not see these cosmetic benefits as immoral 
and argues that "enhancement" technologies can be used ethically is 
J. Robert Nelson. Nelson believes that man is capable of using the 
new genetic technologies while at the same time answering ethical 
questions that will inevitably arise. His feeling is that if mankind 
takes its time in implementing the changes likely to be produced by 
genetic engineering we will be able to deal with individual ethical 

problems as they come up.^

A typical response to this type of thinking is provided by Dr. W.
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French Anderson. Anderson says that "enhancement" genetic 
engineering could require moral decisions that we as a society are 

not ready to make.4 I think that Nelson would respond that today's 

society may not be ready to answer the ethical questions that would 
arise if "enhancement" technology were to be used, but that by the 
time the technology is made available society will have evolved to 
the point at which it will be capable of answering those ethical 
questions.

Anderson's other argument against "enhancement" engineering is a 
utilitarian argument that the harms would outweigh the benefits. 
Anderson argues that our limited knowledge, combined with the 
complex gene sequences which control physical characteristics in 
humans, leads to the chance that something will go wrong. This 

possibility of harm outweighs any possible benefit.5 This fear that 

something will go wrong is not unique to Dr. Anderson; Ann Weiss 
also argues that there is a chance for a mistake leading to some sort 

of genetic "monster".® Although it is possible that something like 

this could occur, it is not probable. The creation of a genetic 
"monster" is improbable simply due to the fact that there are severe 
restrictions on the types of research which may be conducted (see 
the Nuremberg Code, for example).

The mention of genetic "monsters" brings up the argument which 
is addressed by most, if not all, commentators in the area of genetic 
engineering: the "slippery slope" argument. This argument is a 
utilitarian argument designed to show that once people begin to be 
"treated" for things other than disease the long term effects are 
much more harmful than beneficial. The basic argument is this: once
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we begin treating problems (or perceived problems) other than 
disease there is no logical place to stop and we will have to keep 
manipulating people's genes until we end up with "perfect" people or

• a "master" race. This may seem far-fetched, but it was Hitler's
intention, and new genetic technologies have led to what University 
of Michigan geneticist Dr. Francis Collins calls a "new car 
mentality". Dr. Collins has said that an increasing number of his 
patients believe that having a baby is like buying a new car in that if 

the baby is not perfect they want to take it back and get a new one/

Ethicists and geneticists seem to be in agreement that the first 
step onto the slippery slope is the treatment of a single non-medical 
condition. Dr. Robin Dawn Clark of the Loma Linda University Medical 
Center states that treatment of one non-medical condition will lead 
to a situation in which people would "select for features honored by 

society".® This statement seems to be substantiated by a Newsweek 

poll in which readers said they would be more likely to abort a fetus 
if it would later develop a condition which would be manifest 
physically. For example, 11% of those polled would abort a fetus if it 

were predisposed to obesity.® A practical problem which arises as a 

result of this mentality is "wrongful life" law suits in which 
parents sue their doctor because their child is not "perfect". The 
reasoning is that through the use of genetic screening the doctor 
should be able to detect any imperfection in the fetus and inform the 

parents so that they can decide what to do.1®

Another implication of the position held by Dr. Clark is that 
£ treatment of non-medical conditions would eliminate any tolerance

for serious
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defect.11 According to Dr. Anderson, the elimination of toleration 

for serious defects would lead to increased inequality and 

discrimination J Dr. George Annas agrees, saying that treatment of 

non-medical conditions provides "one more excuse to divide the 

world".13 Taken to its logical extreme, this avenue down the

slippery slope could lead to a virtual slave state in which those 
people with “defects” would be lower class citizens. The point being 
made by Drs. Anderson and Annas is that for those people who for 
some reason do not receive "treatment," life in society would at 
least be very difficult.

The most popular form of the slippery slope argument is the 
position that once we start down there is no way to stop until we 
end up in a society that is now confined to sci-fi novels. That is, 
geneticists will design a genetically superior master race which 
will control the world, or all people will be genetically engineered 
to perform certain functions like Huxley's alphas, betas, and 
gammas. This is the sort of argument that Jeremy Rifkin presented 
to Congress in 1983 in an attempt to get them to ban germ-line 

research.14 This argument proved to be unconvincing and Congress 

went ahead and voted to allow germ-line therapy.
The major criticism of Rifkin's argument is that it is alarmist and 

could never actually happen. Ethicist John C. Fletcher has said that 
the wording of Rifkin's argument is alarmist and irresponsible 
because it makes it sound as though the technologies are available 
now. Fletcher feels that Rifkin's argument is characterized by

• “stridency, paranoia, and doomsaying”.15 Rifkin’s argument is not
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valid because it is an appeal to emotion rather than an appeal to 
logic. Another person who criticizes Rifkin's argument and others 
who argue the inevitability of a Brave New World is Dr. Joshua 
Lederberg. Lederberg argues that in order for a Brave New World to 
come into being, the tyranny must be in place before genetic 
controls begin. Dr. Lederberg says a slave state "could not be so 
without having instituted slavery in the first place". The bottom line 
of this argument is that "The problem of misuse is political not 

biological"?® But adherence to this argument seems to be dangerous 

Would it not be possible that a corrupt politician could hire a group 
of geneticists to develop a "master" race to overpower different 
groups and institute slavery?

One other problem that arises when discussing cosmetic benefits 
is: Who decides which characteristics are desirable? Do we leave 
the decision to the doctors, the politicians, the philosophers, 
society as a whole? No one seems to have a satisfactory answer to 
these questions. People seem to have an undying faith that somehow 
humanity will just do the right thing. It is this faith that is 
exhibited by Dr. Nelson, in his belief that as the questions arise 
mankind will miraculously find the answers. I for one do not share 
Nelson's blind faith in humanity's ability to answer these questions. 
Based on history, with Hitler as a prime example, I do not believe 
that a single person, group of people, or even an entire society is 
equipped to make those types of ethical decisions. This is a further 
reason that I believe we should not set foot on the slippery slope by 
beginning to treat non-medical conditions.

In summary, Kantian deontologists would argue that procuring 
cosmetic benefits for unborn children is immoral because it treats
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the children as means only. Some utilitarians would argue against 
cosmetic benefits because they may lead to dire consequences, 
including the possibility of a Brave New World. Others would 
consider this alarmist and therefore disregard it as an invalid 
argument. I feel that gaining cosmetic benefits is immoral on 
Kantian grounds. Also, beginning to treat “cosmetic abnormalities” 
leads to seemingly unanswerable questions such as, Who decides 
which characteristics are desirable?
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CHAPTERV:
CONCLUSION

This thesis has dealt with questions regarding gaining genetic 
knowledge and the subsequent use of that knowledge. Taken together, 
these questions bring about the single question, “Should we strive 
for perfection?” In order to answer this question, I wish to review 
answers given to the questions asked in previous chapters.

The first questions, “Should genetic knowledge be sought?” and 
“Should genetic knowledge be used?” were addressed in Chapter 2. 
The answer to the first of these two questions was Yes. 
Deontologists answered in the affirmative because humans have an 
imperfect duty to themselves to develop as rational beings. One way 
to further develop in this way is to gain knowledge. Utilitarians 
could also answer Yes to the question, but they would be less 
adamant about the answer. In order to answer affirmatively, it 
would have to be shown that the gaining of genetic knowledge would 
produce more good than evil, all things considered. Because of 
inherent difficulties in weighing the pros and cons of gaining 
genetic knowledge, the answer given by the utilitarians can be seen 
as an uncertain Yes. The natural law and natural rights theorists 
both answer the question affirmatively. Natural law theorists 
answer Yes because knowledge is a universal good which is to be 
sought by all people. According to the natural rights theory, humans 
have certain rights, including the right to life; genetic knowledge
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should be gained if it helps to insure these rights.
The question “Should genetic knowledge be used?” was also 

answered affirmatively provided certain guidelines were followed. 
Assuming that using genetic knowledge is beneficial, Kantian 
deontologists would answer Yes because of persons’ duties to 
improve themselves. This answer is a qualified Yes in that the 
knowledge is to be used provided that the person receiving the 
benefits is not used merely as a means to some end. Once again, the 
utilitarian answer would be Yes provided it could be shown that the 
benefits of using the knowledge outweigh the harms. A natural law 
theorist would also answer that genetic knowledge should be used 
provided it could be shown that a universal good, such as health, is 
attained. (It would also have to be shown that health is preferable to 
a person’s “natural” state.) Natural rights theorists would also give 
a positive answer to the question if the knowledge were used to 
promote the person’s right to self-preservation. This answer is 
qualified by stating that in asserting one’s right to self- 
preservation no other person’s rights may be violated.

Chapter 3 discussed the question “What types of genetic 
knowledge may be used?” In asking this question, a distinction was 
made between three possible uses of genetic knowledge: genetic 
screening, somatic therapy, and germ-line therapy. Most ethicists 
and geneticists argue in favor of genetic screening and somatic 
therapy on utilitarian grounds that the benefits outweigh the 
possible harms. Deontologists would favor these two uses of genetic 
knowledge because of duties to ourselves and others. Natural law 
and natural rights theorists also would allow these types of 
knowledge to be used because they promote the universal good of
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health and protect persons’ right to life. Scientists and ethicists 
seem divided in their opinions regarding the use of germ-line 
therapy, however. The major opposition to the use of germ-line 
therapy comes from people who believe that knowledge of the human 
genome will never be adequate enough to insure that the procedure 
would be safe. This is a utilitarian argument that the benefits could 
never be shown to outweigh the possible harms. Those who argue in 
favor of germ-line therapy cite increasing pollution of the gene pool 
as a reason for the necessity of germ-line therapy. Their argument 
is that if germ-line therapy is not used to correct “defective” genes 
the human race will become extinct.

Chapter 4 dealt with possible “cosmetic” benefits of genetic 
engineering and the “slippery slope” argument. The major question 
regarding cosmetic benefits was whether or not changes of gender 
could be allowed. The answer most often given was No, for a variety 
of reasons. Deontologists would answer that cosmetic procedures 
would be inherently immoral because they involve treating the fetus 
as a mere means to providing satisfaction for the parents. A natural 
law theorist would also see cosmetic procedures as inherently 
immoral because they involve changing a person’s “nature” while not 
involving the pursuit of a universal good. Natural rights theorists, on 
the other hand, would argue that there is nothing inherently immoral 
in bringing about cosmetic benefits. Cosmetic benefits do not 
violate anyone’s natural rights and so are not immoral. The 
utilitarian also argues that there is nothing inherently immoral in 
bringing about cosmetic benefits. In fact, cosmetic benefits may be 
morally permissible if they bring about more good (in the form of

> happiness) than evil.
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Even though utilitarians can be interpreted as supporting the use 
of genetic engineering for cosmetic benefits, most utilitarians 
argue against this use by way of the “slippery slope”. The argument
is that changing one cosmetic feature will lead to others and

fr
eventually the creation of a “master” race. This argument has been 
called alarmist and impossible because the political structure for a 
“master” race would have to be in place before its creation. 
(Responses to these rebuttals are in chapter 4).

In answering all the previous questions, my personal responses 
combined aspects of the four ethical theories discussed. I agree 
with the arguments of the majority and believe that genetic 
knowledge can be gained and used ethically provided certain 
guidelines are followed. I am in favor of genetic screening and 
somatic therapy due to a belief in duties to others and also because 
it would seem that in most cases the benefits would outweigh 
possible harms. Also, genetic screening and somatic therapy could be 
used to attain health (a universal good) and protect people’s right to 
life. I answered No to the question regarding germ-line therapy 
because it seems that the potential for harm outweighs the benefits 
and could lead to a violation of people’s natural rights. I also 
answered No to the question about using genetic knowledge for 
“cosmetic” benefits. I answered negatively, not because of the 
“slippery slope” argument, but because producing cosmetic benefits 
involves treating people as a means only.

With these questions and answers in mind, I again ask the 
question “Should we strive for perfection?” It would seem that if by 
perfection is meant a people free from genetic disease and other

+ medical ailments, the answer would be Yes. Unfortunately, not
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everyone has a conception of perfection which is so narrowly 
defined. The definition usually expands to include characteristics 
such as gender, height, weight, eye color, skin color, and even 
intellectual capacity. With a definition of perfection this all 
encompassing, the question could not be answered affirmatively. In 
bringing about certain “desirable” characteristics we would be 
treating persons simply as a means to satisfy the person who 
defines “desirable,” and this is blatantly immoral.

Although we should not strive for perfection, this does not mean 
that we should not try to improve our situation. This improvement 
should be in the area of medical benefits and make use of genetic 
technologies such as screening and somatic therapy. The 
improvements should not involve “cosmetic” benefits or germ-line 
therapy. In this way we avoid taking the first step onto the “slippery 
slope” toward a Brave New World.
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