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ISSUES IN BIOETHICS
Science is ethically neutral
But its application is NOT

The Human Genome. 
Human Reproduction
Human Genome Project. 
DNA profiling. 
Pharmacogenetics. 
Epigenetics. 

Genetic Technology
Stem Cells and Cloning
GM Crops

Human Health
Genes & health
Vaccination
Risks
Drugs in sport 

Environmental Ethics
Biodiversity
Pollution
Climate change
Conservation

Animal Ethics
Humans & other animals
Animals in research
Animals as recreation
Animals for food
Animals for fashion
Animals at work 

http://www.beep.ac.uk/content/index.ph
BioEthics Education Project 

A few bioethical issues

Public health
The forensic use of bioinformation
Critical care decisions in fetal and neonatal medicine
Genetic Screening
The ethics of research involving animals 
The ethics of healthcare related research in developing 
countries
The use of genetically modified crops in developing countries
Pharmacogenetics
Genetics and human behaviour
The ethics of patenting DNA 
Stem cell therapy
Genetically modified crops 
Mental Disorders and Genetics
Animal-to-Human Transplants - xenotransplantation:  

http://www.nuffieldbioethics.org/go/publications/latest_30.html

A few (more) bioethical issues

• Muddling through – gut feeling

• Religious principles 
external arbiter of right and wrong.

• Consequentialist systems
Is the outcome good or bad?

• Rights-based ethics

• Natural law – what is a natural function?

• The ‘Yuk Factor’ (repugnance)

• The Bible and the Holy Spirit

Can we apply ethics to biology?

How do we make ethical decisions?

Deontological
Rule based – action centred – what is my duty e.g.10 
commandments 

But lists can be circumvented
inadequate - too many possibilities.

• Rights based  “Life, Liberty and the pursuit of Happiness”.
• What can I get away with? 
• What happens when rules collide?
• Letter rather than the spirit of the law 2Cor 3:6
• The letter kills, but the Spirit gives life 

It’s not wrong, but it is not sufficient.

Jesus boils the laws down to just 2 – Matthew 22:34ff - all 
the law and the prophets hang on these.

How do we make ethical decisions?
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Consequentialist
Outcome based – greatest happiness for the greatest 
number
What are the likely outcomes of a given course of action: 
choose the method that has the most positive 
consequences and the fewest negative consequences. 
Actions should be chosen which lead to more positive and 
fewer negative consequences, and those actions should 
be rejected which lead to more negative consequences 
and fewer positive consequences
Utilitarianism
Greatest good/happiness (for who? for me = hedonism). 
What about minorities? 
Human flourishing – Sam Harris (Moral Landscape)
Issues of safety, risk etc

How do we make ethical decisions?

Agent/virtue
Based on character - do the things that a person of a 
certain character would do (honest, loving etc). Motives 
count, as well as actions and consequences. Not "what 
should I do?," but "What sort of person should I be?“

Galatians – Fruit of the Spirit

1John 4:7-9 Ethics grounded in the character of God
It fits with the bible’s emphasis on continued growth in 
holiness and responsibility for motives as well as actions 
and consequences (sermon on the mount – thoughts not 
just actions).
Virtues of 1Cor 13. – fulfil the deontological rules as a 
second nature 
Augustine – love God and do as you please.

How do we make ethical decisions?

Natural law ethics
What is right is that which enables humans (and other 
entities) to reach their natural potential or to flourish. 
Aristotle is the best known proponent of this approach. 
Thomas Aquinas was a supporter of natural law, 
suggesting that it derives from the wisdom with which God 
rules the created order; humans need to bring their 
thinking into line with this divine wisdom. 
But what is natural?

How do we make ethical decisions?
Overall ISSUES that are raised

Risk 

What does it mean to be human? 

When does life begin?

Who owns biological (genomic) information?

What is “natural”

What “rights” do animals have?

“When it comes to medical research, any medical 
technology that works is very quickly accepted by 
the public. Ethicists may not like it, scientists may 
not like it, but the public, if they believe it works, 
they will accept it and legislation will always follow. 
Ethics has always followed science; it’s never led it 
and I don’t see any reason why genetics is going 
to be any different. Ethicists would love to tell 
geneticists what to do, but I’m afraid the 
geneticists are not going to listen”

Prof. Steve Jones
DNA – the promise and the price – Discovery Channel

General Ethical principles
• Doing good

• Not doing harm

• Autonomy

• Justice

“Playing at God”?
Suggests that there are boundaries that we 
should not cross
Suggests that we are “playing” 

(not being serious)

Image of God – does this mean that we too 
should be creative?
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Three particular areas with the 
(biological) sciences

Environment 
(GM, agriculture, crops etc)

Biomedical
Personal integrity

Media Wars
How do people perceive this kind of science?

Unhelpful Phrases
Genetic pollution
Frankenfoods
Genetics
Transgenics
Mutation
Genetic Engineering 

engineering principles - “Quality control, predictable outcomes, 
quantifiable standards of measurements, efficiency, and utility”.

Many people don’t understand the science at all

A little history!
1972 - first recombinant DNA

1973 - transfer into E. coli

1974 - Questions about possible risks
“There is serious concern that some of these artificial 
recombinant DNA molecules could prove biologically 
hazardous” Science 185, 303 (1974)

1975 - Asilomar Conference
“landmark of social responsibility and self-governance by 
scientists”

1976 - first GM animals

1983 - first GM plants

General Questions
• What are the health risks associated with genetic 

modification?
• Are their long-term effects on the environment? 
• Does it blur the lines between species?
• What ethical, social and legal controls should be placed on 

such research?
• Are we inflicting pain and suffering on sentient creatures?
• Will transgenic animals have “humans” traits?
• Are transgenic animals just research commodities?
• Will nonhuman/human chimeras have higher intelligence or 

sentience than normal nonhuman animals, and should these 
entities be given rights and special protections?

• Will these interventions redefine what it means to be 
“normal”?

• Who will have access to these technologies, and how will 
scarce resources be allocated?

Some individuals have argued that crossing species 
boundaries is unnatural, immoral, and in violation of God’s 
laws. This argument presumes that species boundaries 
are fixed and readily delineated. 

To them genes are seen as an essential part of an 
organism’s telos and shouldn’t be moved.

Genes are part of the complex web of life – and cannot be 
treated in a reductionist way, without disturbing the 
“balance of nature”

Challenges the nature of “kinds” of organisms

But there are a variety of species concepts: biological, 
morphological, ecological, typological, evolutionary, 
phylogenetic. 

Ethics of genetic modification Why do this?

1. Food security

2. Medical reasons

3. Research

4. Curiosity

5. Ego

6. Commercial reasons

7. Fun

Who will benefit?

Will it benefit the poor and 
needy or put more power 
into the hands of the rich?



4

19

Can the science of genetic 
modification help?

Can GM crops help to feed the world? 

What is the challenge?
1 in 6 of the world’s population is hungry today, 
and we have to increase food production by 
70-100% by 2050

20

Primitive popcorn. Teosinte (left) and 
primitive maize (right). Primitive maize 
was "reconstructed" by crossing teosinte 
with Argentinian corn. 

Science (2003) 302, 1158

“A regulatory mutation in IGF2
causes a major QTL effect on
muscle growth in the pig”

Nature 455, (2003) 832
Intron 3 of IGF2
GCGAGAGTTC
GCAAGAGTTC

“The mutation occurs in an evolutionarily 
conserved CpG island that is 
hypomethylated in skeletal muscle. The 
mutation abrogates in vitro interaction with a 
nuclear factor, probably a repressor, and 
pigs inheriting the mutation from their sire 
have a threefold increase in IGF2 
messenger RNA expression in postnatal
muscle. Our study establishes a causal 
relationship between a single-base-pair 
substitution in a non-coding region and a 
QTL effect. The result supports the long-held 
view that regulatory mutations are important 
for controlling phenotypic variation.”

Mutation induction with radiation was the most 
frequently used method to develop direct mutant 
varieties (89%). The use of chemical mutagens was 
relatively infrequent. Gamma rays were employed to 
develop 64% of the radiation-induced mutant 
varieties, followed by X-rays (22%). Of the 2,252 
accessions, 75% are in crops and 25% in ornamental 
and decorative plants. Most crop mutant varieties 
(1,603) were released in seed-propagated species, 
which include 1,072 cereals and 311 legumes.

Global impact of mutation-derived varieties
Euphytica (2004) 135, 187–204.

Economically useful varieties are not ‘natural’

What is natural?
GM applications

Pharmaceuticals
insulin, growth hormone, herceptin, interferon, 
ZMapp

Agriculture
GM crops

e.g. Golden rice – vitamin A; drought resistance, pesticide 
or pesticide resistance

Risks
Containment – e.g..superweeds
Biodiversity
Toxicity/food safety

GM crops and risk

Greater risk from garden centres

Public opposition to genetically modified organisms (GMOs) 
remains strong. By contrast, studies demonstrate again and 
again that GM crops make a valuable contribution to the 
development of a sustainable type of agriculture. The 
discrepancy between public opinion and the scientific 
evidence requires an explanation. We argue that intuitive 
expectations about the world render the human mind 
vulnerable to particular misrepresentations of GMOs. We 
explain how the involvement of particular intuitions accounts 
for the popularity, persistence, and typical features of GM 
opposition and tackle possible objections to our approach. To 
conclude, we discuss the implications for science education, 
science communication, and the environmental movement.

Fatal attraction: the intuitive appeal of GMO opposition
Trends in Plant Sciences (2015) 20, 414–418
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Fatal attraction: the intuitive appeal of GMO opposition
Trends in Plant Sciences (2015) 20, 414–418

Uninformed perceptions about GM  Is it safe?  no effect on human health has been found; risks and 
benefits to wildlife are no different from the introduction of any new 
plant derived from the well-established methods of conventional 
plant breeding.

 Is it natural?  Humankind has been modifying plants by selection 
and seed collection for centuries; what we grow today does not 
resemble their natural origins.

 Is it fair?; Developers need a financial return; developing countries 
need access to technologies with public-private sharing schemes 
and partnerships; public concerns expressed where they see 
science and its presentation shaped solely by commercial 
interests.

 Is it needed?  Maximising food security requires that benefits 
outweigh the costs; barriers may exist that prevent markets 
supplying resources and infrastructure to make food supply robust. 

Food and Feed Safety risk assessment
• Differences between a GM crop and appropriate  

comparator
• Analysis of the gene and its expression as a protein
• Safety of the introduced protein for human and animal 

health
• Allergenicity assessment
• Assessment of unintended effects

Environmental risk assessment
• Persistence & invasiveness of the GM plant
• Impact on agricultural practices 
• Potential horizontal gene transfer
• Interaction with target organisms
• Interaction with non-target organisms
• Effects on biogeochemical processes
• Long-term effects

“GMOs have been banned in Kenya since 2012, when a study 
found that GMO maize caused cancer in rats. The study was 
later discredited, and pulled from the scientific journal that had 
published it. But in Kenya GMOs are still illegal.” November 20, 2014

29

World Health Organization

Food & Agriculture Organization
(FAO) of the United Nations

National Academy of Sciences
(USA)

Royal Society (UK)

American Medical Association
(USA)

French Academy of Medicine

European Commission

U.S. Food & Drug Administration

Society of Toxicology

Institute of Food Technologists

Questions of risks and risk assessment 
are notoriously hard to discuss 
rationally.

Risks and benefits to the environment 
and wildlife are no different from the 
introduction of any new plant variety or 
hybrid derived from the well-
established methods of conventional 
plant breeding .

Nicolia et al (2013) reviewed 1783 
publications between 2002 and 2010 
and concluded that there were ‘no 
significant hazards directly 
connected with the use of GE crops’
(Critical Reviews in Biotechnology).

Fears of the unknown - Is it safe?
http://aatf-africa.org/

Each person somehow reflects 
the nature of God and so has an 
inalienable dignity and value.
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There may be very few (if any) genes that are specific 
to humans.

The differences are due not to the number or type of 
genes, but the ways in which these are controlled –
when, where and for how long.

How many human genes should we transfer to other 
animals?
Into a mouse or primate?

We don’t know

The production of creatures with overtly animal-human 
properties would create grave and complex ethical difficulties. 
Thus, such experiments should only proceed with extreme 
caution.

Transgenics
“Alba the Bunny” 

Eduardo Kec
"My intention is to shift the 
discussion around transgenics, 
from objects that are used for a 
purpose to an appreciation of the 
perceptual and cognitive life of 
that individual transgenic animal. 
The point is then to highlight the 
uniqueness of that individual and 
also to shed some light on the 
question of purity, because as we 
start to breed animals we are 
talking about the notion of pure 
race. Here is a transgenic animal 
that challenges the notion of 
purity." 

Glofish
GloFish® Fluorescent Fish
Ethical Principles
The providers of GloFish® fluorescent fish 
realize that the enormous potential of 
genetic technology carries with it an 
important responsibility. To help ensure 
that we use this technology appropriately, 
we dedicate ourselves to the following 
guiding ethical principles:
Environmental Safety First. 
We believe it is of paramount importance 
that all the fluorescent fish we offer for sale 
be safe for the environment… 
Humane Treatment of Fish… 
…We encourage our customers to 
remember that, while unique, beautiful, 
and interesting, these fish are living 
creatures and not toys…, 
Advancing Scientific Research… 
Open & Informed Discussion:…

Produced for testing 
water pollution.
Now used only as an 
aquarium novelty

Transgenics for xenotransplantation

Production of  α-1,3-
galactosyltransferase knockout 
pigs by nuclear transfer 
cloning. 
Science 295 (2002) 1089 – 1092.

Organs from transgenic animals 
(pigs) may be used in human 
transplants
Objections (moral)
While eating seems natural (93%), 
“plundering” for organs is “meddling 
with Nature.
“Xenotransplantation threatens the 
integrity of the human body itself… 
Pigs will be turned into spare part 
factories and plundered for their organs”

“There’s a reason why we are all built the way we are, a 
reason why we have the DNA structure we do. What we are 
doing by messing about with these genes, we are messing with 
evolution, with nature, with unknown consequences.” Alix Fano

• creation of new life forms and crossing species 
boundaries

• long-term effects on human health and the 
environment

• blending of nonhuman animal and human DNA 
• unintended personal, social, and cultural 

consequences.

Transgenic technology has the potential of 
medical therapy, but it raises questions about 
these issues:

To say that genetic engineering is unacceptable across 
the board because of its potential for creating some 
ethical dilemmas is the most unethical stance of all. It’s 
to basically say, here is a powerful approach which could 
alleviate human suffering, but we’re not going to do it 
because we’re worried about the misuses that might 
occur. I find that completely unacceptable from every 
possible point of view…

Francis Collins
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Stem Cells?

Used for repair or replacement of diseased or damaged 
tissues

Unspecialised cells with an ability to divide (self 
renewal) and for form new specialised cells

Adult stem cells – self stem - autologous

Normal repair harnesses natural stem cells –
present in all tissues

Embryonic stem cells

Obtained from very early embryos 
(5-6 days of development)

From IVF – Generated to treat 
fertility - surplus to requirement

ES cells made from inner cell 
mass (can’t make a fetus).

Much greater ability to multiply 
and make different cell types than 
adult stem cells

Pluripotent cell

Therapeutic cloning Hopes and Uses for Embryonic 
Stem Cells

Regenerative Medicine
Parkinson’s, Spinal injury, deafness, 
heart disease, new organs

Basic Science
Understanding how cells and 
tissues differentiate. 
Examining genetic abnormalities

Pharmaceutical 
Testing

Status of human pre-implantation embryos?

Psalm 139:13 
For it was you who formed my inward parts;
you knit me together in my mother’s womb.
I praise you, for I am fearfully and wonderfully made

Jeremiah 1:5
Before I formed you in the womb I knew you,
and before you were born I consecrated you;
I appointed you a prophet to the nations.

Status of the early embryo

Early embryo is a human person 

Destroying an embryo is regarded in the same 
light as abortion – and is opposed with equal 
vigour (‘pro-life’)

Early embryo is not a human person (but has 
potential to become one)

Differences in status between pre- and post-
implantation embryos.

The Early embryo is just a clump of cells

Different views
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When does an embryo become a person?

• Sperm+egg or implantation or….

• Lack any recognisable structure

• 50% of normally fertilised do not implant

• One or more person?

What value – which would you save?

Saving life/healing – is it ethical not to use them?

Cannot be generated just for research

Healing in the bible
• Levitical laws (public health)
• Prayers for healing in the Psalms
• Jesus’ healing ministry

Mark 3:1-6 Jesus healing on the Sabbath
Again he entered the synagogue, and a man was there 
who had a withered hand. 2 They watched him to see 
whether he would cure him on the Sabbath, so that they 
might accuse him. 3 And he said to the man who had 
the withered hand, “Come forward.” 4 Then he said to 
them, “Is it lawful to do good or to do harm on the 
Sabbath, to save life or to kill?” But they were silent. 

Consumerism and human autonomy
“Man’s power over Nature turns out to be a power exercised 
by some men over other men with Nature as its instrument”
CS Lewis The Abolition of Man

Technoselfishness:  Faster, brighter, stronger does not 
mean better.

Vanity of the rich.
Genetic underclass of the non-enhanced “We now have 
discrimination down to a science” (Gattaca)

All human persons have worth and dignity, regardless of 
what they can or cannot do. Humans have value because of 
what they are, not because of what they can do

Human Cloning?
Against But

Uniqueness and identity
Who we are

Freedom
Puppets to modified traits
Parental expectation

Authenticity
Human agency?
Talents

Giftedness
Humans as commodities

Identical twins
deterministic assumptions –
we are more than our genes
Development depends on 
other factors.
Parental expectation anyway!

Still needs an active role

Deterministic assumptions

The use of animals in experiments?

Animals are not rational – Aristotle
Animals cannot reason – Augustine
Animals are “machines” and cannot suffer – Descartes
Animals are not self-conscious – Kant

but “indirect duty”

Can they suffer – Jeremy Bentham (1748-1832)

efinement – cause as little pain as possible
eduction – do as few animal experiments as possible
eplacement – seek other means when possibleR

Also animals as pets or for food

Speciesism involves assigning different values or rights 
to beings on the basis of their species membership. The 
term was coined by British psychologist Richard D. Ryder in 
1973 to denote a prejudice based on physical differences.

Claims that it is irrational or morally wrong to regard 
sentient beings as objects or property. 
Tom Regan and Peter Singer. 
Regan argues that all animals have inherent rights and that 
we cannot assign them a lesser value because of a 
perceived lack of rationality, while assigning a higher value 
to infants and the mentally impaired solely on the grounds 
of being members of a certain species. 
Singer's philosophical arguments against speciesism are 
based on the principle of equal consideration of interests.
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'Speciesism' is the idea that being human is a good enough 
reason for human animals to have greater moral rights than 
non-human animals. ...a prejudice or bias in favour of the 
interests of members of one's own species and against those 
of members of other species. Peter Singer, Animal Liberation, 1975

Speciesism is often condemned as the same sort of bigotry as 
racism or sexism.
People who oppose speciesiesm say that giving human beings 
greater rights than non-human animals is as arbitrary (and as 
morally wrong) as giving white people greater rights than non-
white people.

BUT Those working for racial or sexual equality often find this 
comparison insulting - they say that their struggle for equality 
has a moral and social importance that animal rights can never 
have.

Scientists are human too!

• Egos
• Spin
• Funding
• Careers

The whole scientific enterprise depends on truth and integrity

“Many researchers think that a high IQ goes 
hand in hand with high moral values.” …[T]his 
correlation “is of course, absolute nonsense.” 
(Stephen Lock, BMJ)

For the most part research will be ethical if 
researchers believe that the truth must be told, no 
matter what. 

If this standard is no longer valued by the general 
community opinion, then research ethics, and much 
else, will be lost.

Science progresses with sound, reliable results 
only to the degree that scientists are honest.

The scientific enterprise depends critically on the honesty 
of the researchers. This ethical requirement is not 
deducible from science. 

But what can be expected from those who… follow … 
recent philosophies, which assert that ethical standards are 
entirely relative to social structure, or are entirely personal 
and subjective, or that (in principle) there is no truth ‘out 
there’ to be found, or that one story is as good as another? 
One cannot be very hopeful.

Bruce Craven: Ethics in Research ISCAST Online Journal 2. (2006) p 1-7

“Scientists may not believe in God, but they 
should be taught why they ought to behave 
as if they did.”
(Perutz)

Hwang – stem cells

Lysenko – Soviet crops

Jan Henrik Schön- electronics

Piltdown man 

SOME WORST CASES
FRAUD

As well as financial pressures, political pressures, 
and the pressure exerted by the media, with the 
simplification and ‘spin’ given to issues, may 
seriously constrain both the research objectives 
and methods. The public debate can be sadly ill-
informed. This matter is always serious, and 
perhaps harder to deal with in a society where 
intellectual questions are not highly regarded.
Bruce Craven: Ethics in Research ISCAST Online Journal 2. (2006) p 1-7
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Some areas of potential unethical 
behaviour

Massaging the data – fraud
Plagiarism
Favouritism
Competition
Confidentiality
Conflict of Interest
Publication
Spin and exaggeration
Cost benefits?
Peer review/refereeing
Time and other competing academic activities
Work-life balance

56

Human genetic enhancement?

• Enhancement/ Augementation
• Transhumanism

57

Enhancement : ‘improvement’ of human 
performance, appearance or behaviour through 
genetic science, medicine, and technology. 

Enhancement or therapy?

Is there a clear distinction?

The World Health Organisation defines health as “a 
state of complete physical, mental and social well-
being and not merely the absence of disease or 
infirmity”.

Compare with other forms of enhancement:
Nutritional
Pharmacological

RITALIN
Methylphenidate

for ADHD

Increasingly used by 
students to stay alert 
and awake longer

Cognitive enhancement

Modafinil – used to 
treat narcolepsy and 
other sleep disorders

“Modafinil increases my enthusiasm for 
studying… It makes me feel that lazing around is 
the last thing I want to do.”

“Modafinil gives me the motivation I would 
otherwise lack.” 

“Once I've taken a pill I can stay up all night 
without stopping. It just works so well… I need it.”

“Students who are not taking them, feel to do so 
is cheating…They feel that taking these could 
just make the difference between a 2.1 and a 
first. At that point, students who don't want to 
take them start to feel coerced into doing so 
because everyone else is.” 

“I'm not cheating…taking a pill is no different to 
having a cup of coffee. It's just more effective.” 
“I don't think this is cheating…
people with a bad memory are 
no different to people who have 
bad eyesight. You let people 
with bad eyesight have glasses; 
why not let people with a bad 
memory have these pills?"
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Do we want to solve all our problems in this way?
"There are other ways of coping – like exercise, or 
sleep. 

Such methods would not only be physiologically 
better, but also psychologically. “It's nice to feel that 
what you have achieved is your achievement. Take 
a pill and you might not feel that.”

What would we choose to remember?
Forgetting is sometimes helpful.

62

Life extension?
Telomeres, telomerase and the Hayflick limit.

Questions and problems

• Safety

• Increase in the world population

• Changes in the ratio of old to young 

• What is a “normal lifespan” 

• Justice – rich vs poor

• Would a longer life be a real personal benefit? 

63

Physical performance 

Physical performance

Gene Doping

EPO 

IGF-1 and myostatin 

VEGF 

Others

Ethical issues 

Ethos of sport

Elitism and justice/fairness in sport. 

Gender equality

1. The power of genes should not be overstated. Humans 
are much more than our genes, even though it is 
acknowledged that genes have some influence on 
some of our behaviour. 

2. The distinction between therapy and enhancement is 
difficult to define.

3. Human GM is not likely to become mass technology in 
the near or even medium-term future. IVF is not an 
easy, nor a pleasant procedure for the woman. Couples 
electing for genetic modification of embryos would 
need to be highly motivated, for whatever reason. 

Human GM?

4. Preimplantation diagnosis, at the 8-cell stage, followed by 
implantation of only the ‘healthy’ embryos in the mother, 
renders germ-line modification for correction of genetic 
disorders unnecessary. 

5. This raises the possibility of small numbers of wealthy 
people buying enhancement 

6. There needs to be realism about what is and is not 
possible. Complex attributes (sport, intelligence, music) 
are unlikely to be altered.

Human GM?

Sources of further information

Bioethics for Scientists (2002), Wiley
John Bryant, Linda Baggott La Velle 
and John Searle

Websites
http://www.nuffieldbioethics.org/home/
http://www.bioscience.heacademy.ac.uk/resources/ethicsbrief.aspx
http://bioethicsbytes.wordpress.com/
http://www.beep.ac.uk/content/ondex.ph


