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Society, Religion and Technology Project

ÅSet up in 1970 by the Church of Scotland

ÅExploring ethical issues in current and future technology

ÅEngaging with:

Å research, industry, government/ EC, regulators

ÅMulti -disciplinary

Åseeking balanced and informed assessment

ÅChristian ethical reflection applied to technology

ÅAddressed to policy makers and public debate



Some Basic Ethical Issues of Technology

Å Limits ïlines we decide not to cross even though we could?

Å Intervention / Conservation ïwhere does the balance lie?

Å environment, waste, animal-medical, long & short term

Å Innovation /  Risk

Å Uncertainty and precaution ïwhose burden of proof is it?

Å Particular issues raised by each area : 

Å energy, food, medicine, IT, communications, transport, etc.

Å Nuclear power, GM food, cloning and stem cells, genetic information, 

animal research, mobile phone masts, food miles, climate change, 

personal mobility and lifestyle é. 



Human embryology research in the UK

ÅHuman Fertilisation and Embryology Act 1990

ÅHuman Fertilisation and Embryology Act 2008

ÅMany issues raised by this legislation

ÅConcentrating on

ïstem cells

ïHuman/ animal combinations

ïChoices in assisted reproduction



Background

ÅHuman embryology research in the UK has been 
governed by the 1990 Act

ïthrough HFEA

ÅTechnology has advanced in 18 years

ïe.g. ñdesignerò siblings allowed to be conceived in 
order to treat genetic disorders

ÅGovernment brought forward a Bill for public 
consultation in 2007 

ïñéwhile fertility treatment leads to the birth of 
smiling babies and happy mothers (or at least aims 
to), research destroys embryos with no such short-
term gainò

John Gillott



Status of the Human Embryo and Research

Three Basic Positions

Å ñBall of cellsò (until implantation or óprimitive streakô)

ïno moral status at all (few Christians support this)

ïanyresearch on embryos permitted

Å ñHuman being from conceptionò

ïFull human status or benefit of the doubt

ïno research on embryo permitted (Catholic, Orthodox + some Prot.)

ïstem cell use only permitted from adult tissue or cord blood

Å ñSpecial statusògradual or potential human status

ïmay allow limitedES cell research (many Protestants accept this)

ïonly when no alternative exists, clear benefit, and strictly regulated

UK law takes the third approach; 14 day limit



Human embryo before 14 days

Morally significant factors in 
development of embryo

ÅComplete potential to become 
a child

Å Individuation ïmay split into 
twins until ~14 days

ÅDifferentiation ïgeneral cells 
start becoming specific cells; 
after ~14 days primitive streak 
begins

Å Implantation ïphysical 
relationship with mother

ÅWasteageïmany early 
embryos donôt survive

Inner Cell 

Mass 

(ICM)

ÅGenetically complete

ÅFree-floating

ÅNo body plan, generic cells 

ÅNo nervous system, blood circulation



Stem cells

ÅThere are a variety of types of stem cells:
üAdult stem cells

üCord blood stem cells

üEmbryonic stem cells

üñinducedò pluripotent (IP) cells

ÅStem cells are unspecialised.
üThis means that they are able to develop into different 

types of cell.

ÅStem cells self- perpetuate
üThis means they can keep on dividing



Stem cells to treat diseases?

ÅMichael J Fox ï

Parkinsonôs disease

ÅChristopher Reeve ï

Paralysis

ÅMargaret Thatcher ï

Alzheimerôs disease
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Embryonic stem cells

ÅHuman embryonic stem cells can develop into any of the 
bodyôs 200 different cell types

ÅTo get human embryonic stem cells, researchers allow 
embryos to grow in the laboratory for five to six days 
after fertilisation.

ÅThey can then take the embryo apart, and remove the stem cells 

ÅMany embryos required for each ñharvestò

ÅThese can be kept in a mixture of nutrients which keep 
the cells in their unspecialised state.

ÅFor the past 10 years, research teams around the world, 
including the UK, have been using stem cells from 
human embryos in research to try to further their 
understanding of a number of diseases.



Harvesting stem cells from embryos 

www.arhp.org



Sperm

Where do the embryos or eggs for 

research come from?

ÅEmbryos, (or sperm and 
eggs used to create 
embryos) for research, 
are normally donated by 
couples that are 
undergoing IVF 
treatment.

ÅIn some cases, spare 
embryos are donated for 
research, in other cases 
embryos are created for 
the purpose of research 
using donated eggs and 
sperm.

Egg

Embryo



Embryos for research

ÅThese are in short supply

ÅñSpareò IVF embryos

ïMultiple eggs fertilised each cycle

ïCan only store for 5 years

ÅDiscarded

ÅUsed for research

ÅñAdoptedò

ÅCan now freeze eggs without fertilisation

ÅEggs donated specifically for research

ïSmall numbers each year



Should we do Human ES Cell Research?

Å Never: no human ES cell research in any circumstances

Å Yes, providedé (open mandate)

ï R&D more justified for fatal degenerative diseases than for fertility

Å No, unlessé (limited use only)

ï where realistic, major medical benefit 

ï unachievable by any other means, and 

ï potentially available for all

Å Restricted to surplus embryos from IVF (or PGD)

ïwhich would otherwise be destroyed



Views on creating embryos for 
Human ES Cell Research

ÅUK is unusual in allowing this ïmost EU countries donôt

ÅNo : one thing to use embryos which will be destroyed, quite 

another to create them for destructive research

Extracting stem cells uses embryos as ñmere instrumentsò

Loses any sense of special status of the human embryo

ÅYes : if we allow use of embryos, why not create them? 

It may allow things impossible by spare embryos

Only under truly exceptional circumstances?



Cell Nuclear Replacement: 

Cloning

ÅCan replace genetic 

material in egg to make 

genetically identical 

copy

ïDolly the Sheep

ïTherapeutic cloning

ïReproductive cloning

ÅSee Handout 4 for more 

details



Views on Cloned Human Embryos for Stem Cells

No : 1. because human embryo research is wrong 

2. ifembryos has same status as baby, then all ótherapeuticô 

cloning = óreproductiveô cloning

3. because it means creating embryos for óspare partsô 

4. would open the door to illegal reproductive cloning

Yes : 1. if embryo is not a baby and never implanted 

therapeutic uses of cloning Íreproductive cloning

2. if it enabled things impossible with IVF embryos

e.g. obtaining diseased state cells

3. if it enabled finding how to create all the body cells we 

want without using embryos



Uses of Cloned Embryos for Stem Cells

1. To make genetically matched replacement cells

Avoids rejection risk of spare IVF embryo sources cells 
ï Hyped claims of therapeutic cloning for wide clinical uses

ï Impractical to make embryo for each of millions(?) of patients 

ï Requires human egg donation on unimaginable scale

ï Expense, logistics; would it actually work?

ï If itôs only for the rich ïdoes not justify the claims

2. Unique way to obtain diseased state cells for research
ï Ethical dilemma : is an exceptional case justified?

3. Basic research into de-differentiation of adult cells
ï Ethical dilemma : if you were opposed to cloned embryo research but 

this offered the one chance to stop using embryos é



Human - animal embryo 

combinations

ÅA way round the problem of supply
ïCombine human genetic material with material from a non-

human source

ïAnimal material (e.g. cow or rabbit eggs) easily available

ÅVariety of ways of combing human and animal 
material
ïAnimal-Human Gestation
ÅRemains outlawed

ïóTrueô Hybrids

ïTransgenic Embryos

ïñCytoplasmic hybridsò 
ÅCybrids

ïChimeras



CROSSING THE SPECIES BARRIER



True Hybrids

ÅA true hybrid contains equal amounts of two different 
speciesô DNA or genetic material.

ÅIn nature this only occurs in the case of a mule or 
hinney (a cross between a horse and a donkey), 
because they are genetically similar / closely related.

ÅIn research it might be possible to create true hybrid 
embryos by mixing sperm and eggs from two different 
species. 
ïHowever, such embryos would be very unlikely to develop 

beyond fertilisation.

ÅPossibility of creating ñHumanzeesò?
ïHuman beings: 46 chromosomes 

ïChimpanzee: 48 chromosomes



Goat-Sheep Hybrid - Botswana (57 chromosomes)

Mating of a female goat (60 chromosomes)

with a male sheep (54 chromosomes)



A "Zeedonk", a zebra/donkey hybrid



Making Chimeras:

Embryo 1 Embryo 2

Embryo 3





Working Example: Human-animal Chimeras

Possible applications:

- Understanding the mechanisms by which 

transplanted cells localise and differentiate in host 

- Testing early human cells 

- Preclinical testing of human cells



© Nature Publications 2007

Cytoplasmic hybrids (òCybridsó)



Human/ Animal hybrids: òFrankenbunniesó

ÅInitial indications were 
that human- animal 
hybrids would remain 
outlawed in new HFE 
Bill

ÅScientific community: 
difficulty in obtaining 
suitable human oocytes

ïPotentially useful source 
of stem cell material for 
research into diseases 
such as Parkinson's

© The Economist 2007



ÅFollowing consultation, the HFE Bill 
was changed to allow licensed 
creation of human- animal cybrids

ïñA well-orchestrated debate by the 
science community has made it clear 
that the government took the wrong 
positionò 

Prof. John Burn, Newcastle University

ïñ61% of the public agree with the 
creation of human- animal embryos, if 
it may help understand diseasesò

Prof. Martin Rees, President, Royal Society



Revised HFE Act 

ÅAllows the creation of human embryos that 

have been physically mixed with one or more 

animal cells

ïChimeras

ïCytoplasmic hybrids (ñcybridsò)

ÅTrue human- animal hybrids, made by the 

fusion of sperm and eggs, remain outlawed. 

ÅIn all cases it would be illegal to allow 

embryos to grow for more than 14 days or be 

implanted into a womb. 



A Christian consideration

ÅChristianity is not anti- science

ÅAn ethical framework for all aspects of 

human endeavour is required

ÅSensitive area: what may previously have 

been controversial now widely accepted?

ïe.g. IVF for childless couples



Opposing views

ÅñThis is just cells, just for science. No 

animal is ever going to be created.ò

Prof. Chris Shaw, Kingôs College, London

ÅñWe believe such entities would 

undermine human dignity, é.and 

would cross an ethical line by 

creating something fundamentally 

new.ò

CMF submission on HFE Draft



Church of Scotland

ÅDeliverance of 2006 General Assembly

ï"oppose the creation for research or therapy 
of parthenogenetic human embryos, animal-
human hybrid or chimeric embryos, or human 
embryos that have been deliberately made 
non-viable.ò

ïñurge Her Majestyôs Government to 
encourage research into stem cells derived 
from adult tissues and placental cord blood, 
and to work to find therapeutic solutions 
which avoid embryo use."



Are IP, Adult or Cord Blood Cells 

Ethical Alternatives to ES Cells?

ÅStem cells from various adult tissues

ïSome therapeutic uses in clinical practice

ïMay be genetically compatible (not always)

ïAvoids use of embryos

Å Usually limited to those cell types, limited numbers, hard to 

multiply

Å Claims for converting adult stem cells into other cell lineages 

ïCould we make all cell types from adult tissues or cord blood?

Å Serious overclaiming for both ES and AS routes

Å Too early to say how clinically feasible eitherroute will be



Should we research ES Cells, AS Cells, or both?

Å Many researchers think both should be studied in parallel

Å Opponents of ES cell R&D say we should study AS cells in preference

Å ES cells in principle able to produce all body cells

AS cells are not: weôre seeking to create an óabnormalô effect 

Å What if ES cells prove able to make most cell types, but AS cells arenôt?

Å If we restricted research to AS cells 

diseases treatable only by ES cells would remain untreatable

Å For those who regard human embryo with full moral status

° limitations of AS cells do not justify killing embryos

° we should accept that limitation, as we accept other limits on 

research with human subjects



PGD and òsaviour siblingsó

ÅCouples who are undergoing IVF treatment may 
sometimes ask for (preimplantation genetic diagnosis) 
PGD in order to exclude embryos carrying certain genetic 
traits from being used in rounds of IVF
ïfor example PGD has been used where there is a family history of 

breast cancer.

ÅA single cell is removed from the early embryo (usually at 
the 4- cell stage) and examined to determine the relevant 
genetic characteristics.

ÅDepending on this result, the remaining portion of the 
embryo is either discarded or used in an IVF cycle

ÅThe same technology  also opens up the possibility of 
ñpositiveò selection of traits-in the case of ñsaviour 
siblingsò in order that the child born may act as a donor.



Egg
Sperm

Embryo (usually 

4 cell stage)
Genetic testing

(destroys cell)

Embryo

implanted
Embryo

discarded



Ethical considerations

ÅPotential usefulness of stem cells in 

treatment of human disease

ÅDo the techniques being considered involve 

ñjust cellsò?

ïGermline cells differ from somatic cells

ïEmbryos have potential to develop

ïFundamental mixing of human and animal 

material



ÅUndermining of human dignity

ïHuman uniqueness

ïñimage of Godò

ÅUtilitarianism

ïñSaviour siblingò children for ñspare partsò

ïPsychological/ emotional consequences

ÅSetting the boundaries

ïñat a general level, scientists should be trusted 
to follow the law subject to the usual 
regulatory and other controls that scientists 
follow, including research ethics committees 
and the process of peer reviewò

John Gillott, www.spiked-online.com, March 2007



ÅWhat is the moral/ legal status of a human-

animal hybrid? What protection is due in 

law?

ïExperimentation on humans or animals has 

different ethical and legal basis

ïIs hybrid human or animal?

ÅDo they fall under remit of HFEA at all, as 

they are not ñfully humanò?



Guiding principles

ÅñYou are the salt of the earthéYou 

are the light of the worldò
Matt. 5 v 13, 14

ÅñWherever the church lacks a 

presence, that environment becomes 

impoverished of values and ethicsò
Fr. Claudio Paganini

Four- Four- Two, Sept 2007


