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GENETIC ENGINEERING AND
ETHICS

The development of gene technology has prompted more calls for moratoria than any other branch of research.
Genetic engineering differs from other scientific disciplines in that it modifies organisms. No other research
tool has come this close to understanding — and changing — the essence of life and many applications of GE
have therefore sparked a wide range of ethical concerns.

Although many would describe genetic enq\Jeyw choices. new ised cells which may perform only one of a
gineering as a logical extension of conven- hall ’ myriad possible functions. As each cell con-
tional breeding, most genetically modified CNAIENGES tains a copy of the entire human genome,

organisms are unlikely to have evolved natuBiotechnology will add choice to people’s vast parts of it must be silenced in any type
rally. The discovery of the structure and roldives. For example, genetic testing of em-of specialised cell and understanding the
of DNA was the first step towards under-bryos will give prospective parents moremechanisms behind the process will add to
standing the difference between living be-options about which children they want toour options of treating conditions such as
ings and inanimate objects (although thereonceive or bear, or how to respond taancer and a range of inherited diseases.
are living RNA viruses that do not containknown increased risks of some disease. NeWowever, ethicists warn that parallel to such
any DNA). Scientists are now inching theirbirth technologies will allow people to deal progress, life will lose a lot of its mystery
way closer and closer to figuring out howdifferently with fertility issues and xeno- and spiritual depth and could become noth-
these molecular building blocks work. Thistransplantation will give some individuals ing more than a commodity.
knowledge is making deliberate changesiew therapies to prolong life. The British government has already put
possible, some of which cross larger dis- But these added options also mean thaegulatory frameworks in place for the use
tances between species than nature could people will have to grapple with the issueof embryonic stem cells in research and
only one step. of how many of the choices are for the indi-medicine — in New Zealand that debate is
Gene technology is a modern sciencevidual to make and which ones should beyet to happen.
Many experiments carried out over the lastegulated by the wider public or community.
fifteen years or so were designed to increas@/hile many options will have clear benefits
fundamental understandings of biologicalfor the individual, they affect more than the
systems. Other more recent and higher prammediately involved person and haveSpeedy Change
file mammalian studies have been moravider social ramifications. Recent exampleBiotechnology is stimulating fast social
closely associated with possible applicainclude the use of embryonic stem cells irchanges, putting pressure on traditional
tions. While many of the immediate con-research and medicine. The advantage aonfigurations of social relationships that
cerns refer to the public health andembryonic stem cells is that they are capahave been assumed for a long time. For in-
environmental safety of GMOs, the debatéle of developing into any kind of special- stance, fertility clinics in New Zealand are
surrounding genetic engineering has widised tissue and could therefore be useful fanow asking for access to the latest technolo-
ened to include ethical and moral challengegrowing replacement skin, nerve tissue, ogies for testing embryos before they are
Maori concerns about the disruption to esany other organ. Scientists also use sucimplanted in the womb. So far, if any ge-
sential belief systems and the exploitatiorcells to study the genetic regulation of earlynetic tests were done at all, it would happen
of indigenous knowledge add a unique asdevelopment and to work out how these celin utero, at a point where the embryo was
pect to the ethical debate in New Zealand.lular all-rounders grow into highly special- already well established. The advantage of
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pre-implantation tests is that any geneticAnimal ethics individual that dominates much of bioethics,
defects are detected early and parents are . . .as they pay more attention to the consequent
spared the pain of having to consider a ter‘9‘n'mal welfare has also become anissuel hanges to wider social groupings and the
mination. But the ethical dilemma of suchthe context of gene technology. Animals ar?/\/ell—being of the non-human world. Envi-

early intervention was highlighted recentlybe.Ing used .bOth as research quects and fShmental ethics is also more concerned
iving factories for the production of new about consequences across time, most

when an American couple designed a babrgh ticals. S | h licati
to produce a suitable donor for their olde armaceutica’s. Severa such applica 'O.n(?IearIy illustrated in considerations about

child who was suffering from a genetic dis—have raised concems, but the strongest cri 10w we change the world, and what options

ease. The couple produced as many embry&,s.m Is expressed against p.rOJECtS that USWe leave for future generations.
e ecessary o i h opnel genecon 81 nt el esern
bination to make their new child a perfeCtlnstituFt)e AgResearch have been granted ap-
gfgeggrr]n:;(rzz(fe%r tf;igtjfgjlbtljlgggrs Ct?]L;?roval by thg Enviror)men.tal Risk Mgnage-l\/l aori concerns
they wanted another child anyway, but de_methuthorlty for a field tngl of genetlca!ly Maori and other indigenous peoples are in-
cided to use technology to make sure thgngmeered shegp. The animals are.des'gn%PZasingly raising concerns about the mis-
new family member was also useful. Sucr{O .hav.e a deletlo.n in the myqstatm gen%ppropriation of indigenous knowledge and
development will create new dynamics inWh'C.h is involved in the regulation of mus- the use of genetic resources by biotechnol-
social relationships and will inevitably cle tissue development. The gene .defec gy companies. In New Zealand, this led to
shape society’s attitudes towards disease ar%ﬁ:cu.rred through natural mu.tatlon n thethe Waitangi Tribunal 262 claim on indig-
disability. EIQ'."’m Blue cattle breed, Wh'c.h 9roWS UPenoys flora and fauna. The claim was lodged
In another example, the social role and® twice the amount O.f muscle in some aMn 1991 and argues that the Crown has failed
economic future of small farmers is chang—eas' Apart from creating the same dOUbIet'o protect the rangatiratanga (sovereignty)
ing rapidly through the expanding role ofmUSCIed effect in sheep, the scientists hopgf Maori over both their genetic resources
large multi-national companies in seed pro-to. Iearn.more about muscle develqpmenénd the cultural knowledge linked to those
duction and their control over seed devel?’ ith a view tpwargis new therapeutics for esources.
opment through patenting of any newlymusCle wasting diseases such as ".“”S_C[e Such concerns echo those voiced by other
developed material. dystr'ophy..Hoyvever, the double-muscling I":’lndigenous groups who fear that research-
Changes in family structure, attitude tpcausing l:_)lrthlng problems for the Cattl.e’ers are taking advantage of traditional
health and disability, and the social role Oiresuiltlng ina h'ghef number of Cl"uas"’m"’"?(nowledge and are accessing plants and
farmers have been taking place at all timesectlons, so'the.hkellhood of the same pro.bénimals that may be useful for developing
and have continued to shift society values,ems occurring in sheep was one of.the Shew pharmaceuticals or other products.
but biotechnology is accelerating the>Ues th"’.‘t ERMA had to consider during the In addition to this general concern, Maori
process. application process. are calling for wider and more thorough
. Other bodies dealing with af“ma' Eth?Csconsultation, for the sharing of benefits
Lr;r:rimezeza}tlrnaar;dos;attehﬁn?jglrn;r?(la 2:::1:2 monetary and skill transfer) arising from
Ethical frameworks Protection Act and the Australian andin?gllgiisglr;?é;;?ytrri]gh;bl“ty to maintain
There are two main strands of ethics thaE\leW Zegland Council for the Care of Am- Many Maori also have strong objections
have developed around life sciencesma'S In Research. ".’md. Teachlngto gene technology because they see it as a
Bioethics emerged in the 1970s in the congANZCCART)’ whose mission S to promotg breach of their spiritual belief systems and
text of medical developments; environmen-excellence in the care of animals used "Merefore as a moral and cultural offence.
tal ethics is a more recent area associatégseamh and tegch!ng andto ensure that the In Maori mythology plants and people
with the increasing awareness of the funcdutcomes of scientific uses of animals A% ave a common origin, both being offspring

tions of ecosystems. worthwhile. of Tane as the controller of forests and
fertilisation. Maori see trees as living forms
senior in status to people because Tane
. ] . . created plant life before people. They are
Bioethics Environmental ethics b e ¢

therefore respected as relatives, as the
Bioethics emerged in response to the impa®eople have always looked for better way$éink between people and their sacred
of technology on medicine and the abuse ofo cope with nature and to enhance theiancestors.

human subjects during research. In Nevsurvival and health. Gene technology adds This sense of relatedness between peo-
Zealand this has led to the development od new tool to this quest, but because it creple and nature creates a feeling of belong-
ethics committees and the requirement foates new living organisms its impact will being to nature as an integral part, rather than
any new health research proposal to gaion the entire biosphere. Environmental ethbeing a separate element. The basis for many
ethical approval before any funds areics draws on definitions of nature and creaof the Maori cultural objections varies
granted. The patient-doctor relationship igion, which differ for almost every culture, among iwi, but most arise from concerns
marked by the inequity of power, but it isso in contrast to bioethics, environmentabbout breaches to whakapapa (genealogy),
also bound by the ethics of care and thethics is more influenced by religious andmauri (life forces), kaitiakitanga (guardian-
do-no-harm principle, which underlies all spiritual traditions. Environmental ethicistsship) and rangatiratanga (chieftanship,
medical professions. are often critical of the focus on thesovereignty).
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A field trial of genetically engineered Changing role of The Maori Aspects of Genetic Modification,
cows raised particularly strong objections cience briefing paper to the Royal Commission on
within the Maori community. The cows areS Genetic Modification, by Bevan Tipene
engineered to carry a human gene so thdthe cultural interpretation of nature hasMatua, retrieved from:
they produce a human protein in their milk.undergone significant changes over the ceRgyw,gmcommission.govt.nz
The protein is being investigated as a possturies, from being seen as a moral agent that
ble therapeutic for people with multiple scle-may dish out rewards and punishments to. . ) .
rosis. Bufformanpralzri such crosZes frorrbeing treated as a commodity that human%th'f:S and Genetics, by Donald Evans, in
humans to animals are offensive becausean mould as they wish. In the middle of esigner Genes, the New Zea'af‘d gmde to
they disrupt the line of whakapapa. the last millennium, nature had to be ap:'® |ss§esdalr;d fSCtS gbosélgensnckeagmeer-

Other projects, such as the gene mappingeased and satisfied, and any natural dis g, edited by Ray Prebble, Dark Horse,
of tuatara, kokako and the saddleback, havier was seen as a sign that some transgres:M{’? llington, 2000, p 27-36.
sparked criticism because they are seen adad taken place. From about the" Len-
breach of Maori sovereignty over nativetury, developments in western science havA Maori Response to the Biogenic Age, by
species. meant that nature became something to bBevan Tipene Matua, in Designer Genes, the

The legislation covering ERMA requires used, controlled, subdued and rearrangedNew Zealand guide to the issues and
that the authority take advice on Maori is- Parallel to these cultural shifts in west-facts about genetic engineering, edited by
sues. The body providing such advice is Ng&rn understanding there has been a shift iRay Prebble, Dark Horse, Wellington, 2000,
Kaihautu Tikanga Taiao. the role of experts. Traditionally, many con-p 97-110.

cerns with nature have been dealt with by

;[(hos;eI Zntruitetd Witht.spirithga|handbSacreci‘;piritual and Ethical Considerations, by The
; : nowledge, but over time tnis has been reright Reverend Dr Tom J Brown, in De-
Is GE helping the Third placed by technical expertise. sig?nerGenes,the New Zealand guide to the
World ? It seems the community is beginning tojssyes and facts about genetic engineering,
The overwhelming majority of the world’s reconsider where to place science on thiggited by Ray Prebble, Dark Horse, Wel-
population continues to rely on agriculture,scale of authority. Some professions, peflington, 2000, p 111-118.

animal husbandry, forestry and fisheries a§2PS Most notably in medicine, have man-

. L : d to bridge this gap between the sacre . .
the main sources of their income. The rapi g€ ) rops: Food, Environment and Ethics, by
population growth in the Third World is or moral) and the technical (or profane),

- Tony Conner, in Designer Genes, the New
: . ; - Doctors are not only carrying out the tech- - ; '
likely to intensify such activities and the ~. ) : :
y nical actions, but also judge the moral Slg_Zealand guide to the issues and facts about

rate of resource extraction from our eco_nificance of their choices and carry thedenetic engineering, edited by Ray Prebble,

system. -~ - Dark Horse, Wellington, 2000, p 141-152.
One of the arguments used by proponemrsesponsmnny for them. But when it comes Ing P
0 bigger issues such as end-of-life decisions

gn3;2?;?;2:}8l%guyngeihztefiscgoﬁﬁeioggr prenata}l gengtic tes'ting even m'edicine_SpirituaI Dimen_sions of Genetic Engineer-
designed to grow in areas of low fertility or""nd certainly science in general, is oftering, by _The Right Reveren_d Dr Tom J
high salinity and aridity. However, critics challgnggq. S R Brown, n G(_ape _Technology N N_ew _Zea-
argue that such crops would only intensify Smgnﬂﬂc thinking |s.based on inquiry, land, scientific issues and |r_an|cat|ons,
the trade barriers already in place betweeﬁur'os'ty’ search for evidence, challengingabstracts to Environmental Risk Manage-

the First and Third Worlds. The main ©f current theories, and the ongoing searciment Authority seminar, May 2000.

concern is that subsistence farmers in th rbetterexplanatlops—so while it may not
Third World would sink even deeper into P€ aPPropriate for science to tell people whagthica| ssues for Scientists, by Mark Fisher,
dependence, rather than gaining mor ought” to be done, it can continue to in-jn, Gene Technology in New Zealand, sci-

control over their country’s agricultural 1o'™M the debate. entific issues and implications, abstracts to

production. Environmental Risk Management Authority
One area of inequality arises from the fact seminar, May 2000.

Fhat major First W?rld nathns have ]nc_reaf—Further reading: _

ingly adopted the “precautionary principle Human Genetic Research and Whakapapa,

approach in relation to the environmentaﬂ—he Ethical Issues of Genetic Modification,byAroha Te Pareake Mead, paper presented
and food safety attributes of imports. Meanriefing paper to the Royal Commission ong; Gene Technology in New Zealand, Envi-
while, many Third World nations lack ef- Genetic Modification, by Barbara Nicholas, .o\ antal Risk Management Authority
fective regulatory mechanisms to ensure thdgtrieved from: seminar, May 2000.

their products meet international standardgVWw.gmcommission.govt.nz

As aresult, any effort to harmonise agrifood

sta_n_da_rds may, in _reality, consolidfate andPeer reviews_ of the ethics brieﬂngAcknowledgements

legitimise trade barriers that have existed fopaper, also retrieved from:

. o Written, reviewed and published by the
centuries. www.gmcommission.govt.nz

Royal Society of New Zealand.
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THE SCIENCE BEHIND THE NEWS ; theGAMMA series ofThe Royal Society of New Zealand

is produced to bring you accurate, up-to-the-minute information on science issues in the nev
Future issues are obtainable on subscription which will bring you such information as soon
possible after news items appear. Annual subscription is $25.00, payable to:

The Royal Society of New Zealand,
P O Box 598, Wellington.

Fax (04) 473 1841.

Email: sales@rsnz.govt.nz

Or order on line at http://www.rsnz.govt.nz/shop

Other topics available in the GAMMA series are:

* Pb or not Pb — lead in petrol » Cosmic collisions

» Genetically modified foods  Asian tiger mosquito

* BSE — Mad Cow Disease « Water, water everywhere

» Rabbit Calicivirus * Asthma

» The invasion of the moths  Tattoos and body piercing

 Hello Dolly — cloning * Diabetes

e Superbugs * Arthritis

* Cell phone towers and health * Drugs in sport

+ Cutting through the hype on » Genetically modified food 2
vaccinations « Genetic technology in health

* ElNifio « Environmental aspects of genetic

» Mercury fillings engineering

* Sun, skin and cancer » Genetic engineering off the field

FIRST ESTABLISHED IN 1867, The Royal Society of New Zealand has a long and proud hi
of representing scientists and fostering scientific endeavour in New Zealand.

It is an independent, national academy of sciences, and a constituency of scientific and technc
societies. Itis also an association for the advancement of science and technology which includes the pror
science and technology within New Zealand, and the fostering of international scientific contac
co-operation.

Its membership currently comprises 215 elected Fellows, 9 regional branches, 76 constituent scient
technological societies, and nearly 20,000 scientists, technologists, technicians and lay members.
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