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REDESIGNING THE WORLD:
ETHICAL QUESTIONS ABOUT GENETIC ENGINEERING (conrinuen )
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(Permission is granted to reproduce this article, to distribute it without
charge, and to provide links to it. Please contact the author at namofo@

carthlink.net regarding other uses.)

Hawking’s notions are at least altruistic. Perhaps more dangerous
in the short run are projected commercial applications of so-called
‘designer genes’: gene alterations to change the physical appeatrance
of our offspring to more closely match cultural values and styles.
When we change the eye-color, height, weight, and other bodily
characteristics of our offspring, how do we know what else is
also being changed? Genes are not isolated units that have simple

one-to-one correspondences.'’

SOME SPECIFIC DIFFICULTIES WITH GENETIC
ENGINEERING

Here are a few examples of current efforts in genetic engineering

that may cause us to think twice about its rosy benefits.

THE POTENTIAL OF GENETIC ENGINEERING FOR DISRUPTING
THE NATURAL ECOSYSTEMS OF THE BIOSPHERE

Ata time when an estimated 50,000 species are already expected to
become extinct every year, any further interference with the natural
balance of ecosystems could cause havoc. Genetically engineered
organisms, with their completely new and unnatural combinations
of genes, have a unique power to disrupt our environment. Since
they are living, they are capable of reproducing, mutating and
moving within the environment. As these new life forms move into
existing habitats they could destroy nature as we know it, causing
long term and irreversible changes to our natural world.*

Any child who has had an aquarium knows that the fish, plants,
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snails, and food have to be kept in balance to keep the water
clear and the fish healthy. Natural ecosystems are more complex
but operate in a similar manner. Nature, whether we consider it
to be conscious or without consciousness, is a self-organizing
system with its own mechanisms.”" In order to guarantee the
long-term viability of the system, those mechanisms insure
that important equilibria are maintained. Lately the extremes of
human environmental pollution and other human activities have
been putting deep strains on those mechanisms. Nonetheless,
just as we can clearly see when the aquarium is out of kilter, we
can learn to sensitize ourselves to Nature’s warnings and know
when we are endangering Nature’s mechanisms for maintaining
equilibria. We can see an aquarium clearly. Unfortunately, because
of the limitations of our senses in detecting unnatural and often
invisible change, we may not become awate of serious dangers
to the environment until widespread damage has already been
done.

Deep ecology* and Gaia theory have brought to general
awareness the interactive and interdependent quality of
environmental systems.”* No longer do we believe that isolated
events occur in nature. Each event is part of a vast web of inter-
causality, and as such has widespread consequences within that
ecosystem.

If we accept the notion that the biosphere has its own corrective
mechanisms, then we have to look at how they work and the
limitations of their design. The more extreme the disruption to
the self-organizing systems of the biosphere, the stronger the
corrective measures are necessary. The notion that the systems
can ultimately deal with any threat, however extreme, is without
scientific basis. No evidence exists that the life and welfare of
human beings have priority in those self-organizing systems. Nor
does any evidence exist that anything in those systems is equipped
to deal with all the threats that genetically engineered organisms
may pose. Why? The organisms are not in the experience of the
systems, because they could never occur naturally as a threat. The
basic problem is a denial on the part of many geneticists that
genetically engineered organisms are radical, new, and unnatural
forms of life, which, as such, have no place in the evolutionarily

balanced biosphere.

VIRUSES

Plant, animal and human viruses play a major role in the ecosystems
that comprise the biosphere. They are thought by some to be one
of the primary factors in volutionary change. Viruses have the
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ability to enter the genetic material of their hosts, to break apart,
and then to recombine with the genetic material of the host to
create new viruses. Those new viruses then infect new hosts, and,
in the process, transfer new genetic material to the new host. When
the host reproduces, genetic change has occurred.

If cells are genetically engineered, when viruses enter the cells,
whether human, animal, or plant, then some of the genetically
engineered material can be transferred to the newly created viruses
and spread to the viruses’ new hosts. We can assume that ordinary
viruses, no matter how deadly, if naturally produced, have a role
to play in an ecosystem and are regulated by that ecosystem.
Difficulties can occur when humans carry them out of their natural
ecosystems; nonetheless, all ecosystems in the biosphere may
presumably share certain defense characteristics. Since viruses that
contain genetically engineered material could never naturally arise
in an ecosystem, there is no guarantee of natural defenses against
them. They then can lead to widespread death of humans, animals
or plants, thereby temporarily or even permanently damaging
the ecosystem. Widespread die-off of a plant species is not an
isolated event but can affect its whole ecosystem. For many, this
may be a rather theoretical concern. The distinct possibility of the
widespread die-off of human beings from genetically engineered

viruses may command more attention.”

NoOTES:

19. See “What Are Genes” above.

20. “THE END OF THE WORLD AS WE KNOW IT: The
Environmental Costs of Genetic Engineering” <http://www.
greenpeace.org/~comms/cbio/brief2. html>.

21. This idea is central to Gaian theory, the theory that the
entire planetary biosphere constitutes a single living organism
or self-regulating system. Gaian theorists are divided into two
main camps, those who believe that the earth is a mindless self-
organizing physical system, and those who believe that the earth
has its own consciousness or awareness.

22. “The term “deep ecology” was coined by Arne Naess in his
1973 article, “The Shallow and the Deep, Long-Range Ecology
Movements.” Naess was attempting to describe the deeper,
more spiritual approach to nature.... He thought that this deeper
approach resulted from a more sensitive openness to ourselves
and nonhuman life around us.” Bill Devall and George Sessions,
Deep Ecology: Living as if Nature Mattered (Salt Lake City: Peregrine
Smith Books, 1985), p. 65.
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developed, we will be replete with spiritual powers.
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22a. Although deep ecology and and Gaia theory are still
somewhat controversial, the existence of such legislation as the
Endangered Species Act and the National Environmental Policy
Act in the United States is indication that there is an increasing

awareness of the importance of environmental systems.
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Genetic engineering disrupts the natural ecosystems of the biosphere.

23. The first genetic engineers called for a moratorium in the
Asilomar Declaration of 1975, precisely because they were afraid
of inadvertently creating new viral and bacterial pathogens.
The worst case scenario they envisaged may be taking shape.
Commercial pressures led to regulatory guidelines based largely
on untested assumptions, all of which have been invalidated by
recent scientific findings. For example, biologically “crippled”
laboratory strains of bacteria can often survive in the environment
to exchange genes with other organisms. Genetic material (DNA)
released from dead and living cells, far from being rapidly broken
down, actually persists in the environment and transfers to other
organisms. Naked viral DNA may be more infectious, and have a
wider host range than the virus. Viral DNA resists digestion in the
gut of mice, enters the blood stream to infect white blood cells,
spleen and liver cells, and may even integrate into the mouse cell
genome. (“Scientists Link Gene Technology to Resurgence of
Infectious Diseases. ‘Call for Independent Enquiry,”” Press Release
6.4.98 from Professor Mae-Wan Ho: <http://homel.swipnet.
se/~w-18472/pthortra htm>).

See also Mae-Wan Ho et. al. “Gene Technology and Gene
Ecology of Infectious Diseases” Microbial Ecology in Health and
Disease 10:1 (May, 1998): 33-59.

$>To be continued
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