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I very much appreciate this invitation to spend some time with you this evening talking about important issues at the interface of science and society.  Having been induced into Sigma Xi as a graduate student, I appreciate its rich traditions for the understanding and advancement of science.  As scientists we learn to be cautious about assumptions; I will assume that this group is serious about tackling serious subjects as matters worthy of rational discourse.  


I have chosen a somewhat provocative title, and I should start by signaling my intentions.  You might wonder if by raising the prospect of a “post-human” future, I am contemplating a time when humans will no longer inhabit the planet, a time when we may have evolved to something else or eliminated ourselves entirely.  


Relax.  We have enough on our plate without trying to solve those problems this evening.  There are imaginable scenarios by which we could bring about our own destruction.  Nuclear holocaust would be one.  Rapid climate change another.  We could well imagine conditions that would eliminate fragile species such as our own.  It has happened before.  


What I find alarming about those scenarios is how difficult it is for us to seriously imagine them and change human behaviors in a way that would minimize their likelihood.  Even though we know, for example, that when the oceans become saturated with carbon dioxide, the planet will not long be able to support human life, it is very difficult to anticipate those consequences.  As scientists we cherish the ability to critically evaluate evidence.  As human beings, we realize how quickly and inevitably these issues become politicized.  Truth becomes little more than a “convenience” or an “inconvenience”.  


So I suggest we start by chewing on a slightly smaller problem, a narrower consideration of “post-human”.  I suggest we consider a time -- perhaps in the future, or perhaps we are already living a post-1984 Brave New World -- when human nature and human dignity, may be modified by new technologies.  Would this be a good thing or a bad thing?  How should we anticipate this, value it, and what should we do about it?


“Post-human” in this 21st century sense is the consideration offered by Francis Fukuyama in his famous book, Our Posthuman Future:  Consequences of the Biotechnology Revolution. Fukuyama is too sophisticated to join the 19th century Luddities, those political activists who smashed machines in factories to oppose the Industrial Revolution.  But he does raise the alarm bells, and there are many anxieties raised by new technologies including potential fascist applications, discrimination, loss of confidentiality, unequal access, and the decline of social solidarity, to name a few. 


In the larger category of biotechnologies that have the potential to change human nature, Fukuyama identifies neuropharmacologies designed to control behavior.  He cites Peter Kramer, who in his book Listening to Prozac, suggested that such drugs make people “better than normal.”  In the current climate of targeting symptoms with medications, the elimination of symptoms becomes the expectation, often without adequate regard for addressing in underlying disorder.  As a physician-psychiatrist working in a healthcare system driven by short-term economic gain, I must tell you I find this trend alarming. Passive women in particular are likely to receive anti-depressant medications rather than psychotherapy and enjoy the alpha-male assertiveness that comes with having their neurons bathed in serotonin, while active boys are likely to be given drugs to placate their behavior in overcrowded classrooms.   A politically correct androgyny, chemically induced.  


Surely we could say that one of the key features of human nature (shared with many animals) is the ability to form attachments and grieve losses.  In the old days of psychiatry, we distinguished reactive depression (such as the mood which accompanies a loss) and endogenous (or biological) depression, the more pervasive disorder of the hypothalamus affecting sleep, appetite, bowel motility and libido.  Current nomenclature (the DSM-IV) gives us major depressive disorder, which might be called “insurance depression” and adjustment disorder, which insurance companies are reluctant to reimburse, and hence doctors are reluctant to diagnose.  


It is therapeutics, however, that drives innovation, and nothing in medicine is more tantalizing than the possibility of eradicating diseases, especially genetic diseases, such as diabetes, cystic fibrosis, cycle cell anemia, Huntington’s chorea, Parkinson’s disease, and certain kinds of cancer to name a few.  These interventions would be a great boon to humankind and their prospect raises social, political, and even religious anxieties.  


We would like to think that there are constant ethical principles that might be used as points of reference in making decisions about novel medical therapies.  For the purpose of trying to steer a middle course between those who might embrace any change (we might say “the market” in a capitalist economy) and those who might oppose any change, I will distinguish treatments that are designed for the cure or prevention of diseases from interventions that are designed for the enhancement of capabilities.  
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Those interventions that are designed for the cure or prevention of disease at the level of somatic cells, I will call “gene therapy”.  Those interventions that are designed for the enhancement of capabilities and any intervention designed to act at the level of germ cells (those passed from generation to generation), I will call “genetic engineering”


Gene therapy is conceptually easier to deal with because the principles that govern it are the familiar principles that govern medical therapeutics quite generally.  Genetic engineering raises a host of perplexing questions, the emotions of which may influence the way we think about and feel about gene therapy.  
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Somatic cell gene therapy for the cure or prevention of disease does not constitute a major break with medical therapeutics or the ethics principles that govern it.  The questions for gene therapy are similar to the questions for other medical therapy and involve specific attention to the safety and efficacy of the therapy and the information required for adequate consent.  Larger social questions involve how the therapy will be made available and to whom, as well as the justice of allocation decisions.

* * * * *

  
The ethical principles that guide somatic cell gene therapy are articulated primarily as the principle of beneficence to the patient with its attendant cost-benefit analysis.  Autonomy is a principle that is regularly applied in medical therapeutics:  the right of the autonomous individual to self-determination. Nonmaleficence, a neologism meaning doing no harm, is a favorite principle of physicians based on the old Hippocratic adage “First do no harm,” primum non nocere. Justice is becoming increasingly important, bringing the interests of a larger society into the doctor-patient relationship, particularly in terms of allocation of resources and the economics of medical therapeutics.  In fact I would say that with one in six Americans without health insurance and all of us under-insured, justice is becoming the major ethical consideration we face.


All of these principles have one feature in common:  they are aspects of what may be recognized as “modern” society, involving certain assumptions about the relationship of members of society to one another.  However, those assumptions could change, and indeed many are suggesting that the social order that we have understood as “modern” is giving way to social forms that are being identified as “postmodern.”  (or “after-modern”).  This change is sometimes referred to as a shift in social paradigms, one feature of which is a loss of the social focus on the individual and more concern for the interests of the larger group or population.  In the sense that genetic technology may impact future generations, it may be considered a postmodern technology.  

* * * * * 

Genetic engineering raises the specter of altering the species and hence raises certain anxieties about irreversible changes, crossing a threshold that admits no return.  Such nodal points are often considered slippery slopes, a metaphor that does not deter the intrepid, but does signal caution.  


In the remarks that follow, I examine the nodal point of the first genetic interventions to try to bring into focus the values that may be at stake in crossing the boundary.  At present social consensus would suggest a green light for gene therapy of somatic cells on the basic of ethical principles that have received careful consideration in recent decades.  There is no such social consensus for genetic engineering.


Social consensus being what it is, i.e. political and subject to change, I will try to bring these issues into focus by considering what might change the red light to a green light, what might bring about a change from prohibited to permissible or even expected.  As an example of what a genetically engineered world might look like, I cite a fascinating account by J. Hughes called “Embracing Change with All Four Arms:  A Post-humanist Defense of Genetic Engineering.”


The progress that Hughes embraces (with all four arms) is an idealized vision of the perfectibility of the species.  “The real challenge,” he says, “faced by a post human ethic is to define new parameters for which new forms of life (such as cloned embryos) should be considered property, social wards (neither property nor competent persons, such as children) and persons with full citizenship.  In other words, such new life forms would require a new governmental structure.  In this assessment, he is close to Fukuyama, who stresses that new innovations will require strict regulation, i.e. government regulation.  


While humanists and economists urge us to embrace financial and existential limits, and give up the quixotic quest for immortality, the post-humanists say, “Some alive today many never die.” Hughes says, “I believe . . . that genetic technology offers, if not immortality such good that the risks are dwarfed.  But I find faith in the potential unlimited improvability of human nature and expansion of human powers far more satisfying than a resignation to our current limits.”  To Hughes comments I would observe that as science fiction becomes science possibility, we notice the interplay of both cautiousness and a wistful, bold daring.  

* * * * *


Human nature is notoriously difficult to define.  Yet is assumptions about human nature, evidence-based or faith-based, that drive our political systems and our moral systems in a tug of war between passionate irrationality and attempts to be dispassionately rational.  It is the tension between reason and emotion that is perhaps most characteristic of human nature, the source of both our hope and our despair.  
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If time permitted, we would analyze the contributions of each of these disciplines to the questions posed for us by the new biotechnologies. (See http://faculty.etsu.edu/dyer(lectures(Stem cell ethics) For our purposes this evening, I would like to look at what the relationship among these disciplines tells us about human nature.  The most strenuous and consistent objection to scientific advances has been from religion, or more specifically from ecclesiastical authority, men speaking for God or trying to interpret God.  There is a tension that some would say is insurmountable between science and religion.  I would suggest that science and religion are not necessarily incompatible, but there are blind spots that force us to look closely at our beliefs and choices.  


One of those blind spots has to do with the concepts of human freedom and dignity.  For many people, human dignity rests on the idea that Man was created in the image of God.  Empirical science and the philosophical and political systems that emerged at the time of the Enlightenment challenged that notion, leaving a disquietude in human beings’ understanding of themselves, an oscillation between pride and despair.  The pride is based on our sense of being something special in the universe, and the despair that perhaps we were not so distinct after all.  
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This moment in history, a four hundred year moment, from the 17th century to the present is significant in terms of how we solve ethical dilemmas, because of the political systems that emerged during this era, an era we might call “modern”.  These political systems, liberal democracy (small l) with mottos like “the right to life, liberty and the pursuit of happiness” or “liberté, égalité, fraternité,” were based on the idea that human beings possessed certain “inalienable” rights, and that these rights were based on an understanding of human nature, an understanding that we can safely say was less than an idealized view.  We could no longer accept so comfortably accept the self-congratulatory idea what we were God-like.  

	



Freedom to worship as one chooses is one of the rights that liberal democracies (free societies) grant to individuals.  This only problematic when people feel that others should believe the same things they do.  And it is most problematic when people of whatever religious persuasion seek to control the mechanisms of political power, church-states, or state religions, thus giving up on the persuasive power of moral suasion.  These are perhaps the twin scourges of our times:  fundamentalist religion, which does not really support the ideals of democratic liberty, and the political tyrannies that result. This approach to religions has a post-modern problem (or post-Enlightenment) problem with faith.  Since the Enlightenment, it has become fashionable to express religious belief more as statements of objective reality, much the way a scientist would, rather than as a matter of unquestionable personal belief.  For example, it is a very different proposition to say, “You are damned if you do not accept Jesus,” than it is to say, “I believe that I am saved by grace.”  


And scientists have a similar epistemological problem in assertions of knowledge.  Scientists’ claims about objective reality often conceal the underlying controversies and consensus building, quest for evidence and certainty, that are the work of the scientific community, and rarely acknowledge the possibility of fallibility, that are the true work of the scientist in search of knowledge.  Michael Polanyi, physical chemist turned philosopher of science, therefore suggests that we preface every declarative sentence with the words “I believe that . . .” as a reminder to ourselves that knowledge is personal, not detached. “I shall say ‘snow is white’ is true if and only if I believe that snow is white.” (Personal Knowledge, p. 255) I believe that this solid wood is composed of empty spaces between atoms . . .

I believe that the universe started with a big bang (but I am not personally sure I could summarize the evidence in way you would find convincing.)  Then we might enter into a conversation about what constitutes evidence for belief, which would be different if we were talking with a physicist about the origins of matter, or an economist trying to convince us that our national debt will lead to inflation, or a psychoanalyst who believes that our depression is caused by unresolved Oedipal guilt.  


And as an aside let me observe that our teaching of science would be very different if we were trying to teach critical thinking skills of assessment of evidence than if we are trying to summarize what is already known or believed.  


Questions of knowledge and belief and questions of moral judgment are similarly political in this epistemological sense. “The integrity of science depends on the freedom of the scientist to search for the truth and state his or her findings.  And the freedom of the subjective person to do as he pleases is overruled by the freedom of the responsible person to act as he must.”  (PK 309)
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Again, I find Michael Polanyi helpful in this regard.  Polanyi stressed the human or tacit dimension in scientific discovery as opposed to the objective or positivist after-the-fact accounts of science, which suggest an impersonal approach to knowing.  (If you care about science, care about politics, and if you were only going to read one book in the next six months, I would suggest Personal Knowledge.)


This becomes a political and moral issue, Polanyi believed, because science rests on the freedom in the pursuit of discovery, without having to serve political ends.  He cited the Soviet rejection of genetics because it didn’t serve the ideological ends of the state as example, the infamous Lycenco affair.  Evidence matters little in such a system because the conclusion is already established as a matter of belief or ideology.  I mention this because rejection of evidence or the need for evidence is not just a feature of the now defunct Soviet empire, but also a constant temptation of those who would use political power to serve their own ends, as we have seen in the recent stem cell debates.  
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As Fukuyama observes, “Contemporary capitalist (liberal) democratic institutions have been successful because they are grounded in assumptions about human nature that are far more realistic that those of their competitors.” And “The more science tells us about human nature, the more implications there are for human rights, and hence for the design of institutions and public policies that protect them.”

* * * * *


Medical technology brings medicine to the crossroads of the physician’s ambition and ethical obligations to alleviate human suffering on the one hand and the technological, even narcissistic, society ‘s ambition for human perfection.  At the least the physician works to alleviate suffering within an ethical tradition.  But at the same time there are many possibilities for the physician to become merely a technician dispensing goods and services in the marketplace.


[ Both advances in medical technology and changes in societal forms have the potential for changing the assumptions about what it means to be human and how humans do or should interact with one another.  As we move into the twenty-first century, social commentators are identifying new social paradigms.  These are variously identified as “postmodern”, an historical epoch observing itself in the process of change.  ]


What the postmodern future will hold has yet to be determined.  In fact, there are several postmodernisms so far identified.  For some, postmodernism is a liberation from restraints of tradition, an opportunity to start over, a shattering of old conventions, of form, of language, and of epistemology, particularly the epistemology of objectivist, positivist science.
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For others postmodernism is a more humanistic reconnection with the traditions of the past, a linkage with the human forms and styles that prevailed before the more sterile mechanisms of the modern era.  The disciplines of art and architecture, which first gave us the term “postmodern”, help us appreciate this linkage most clearly—and visually.  Pre-modern buildings were human in scale and served human functions.  Windows and doors were in human proportion.  Buildings were ornamented as the human body might be adorned.  Large buildings, such as the medieval cathedrals, brought communities together and emphasized the relationship between man and God, earth and the above.  Modern architecture stripped buildings of their ornamentation, emphasized their function, and often forced the humans who occupied them (small and impersonal) to adapt to the mechanism.  Postmodern architecture, recognizable in every urban landscape brings back the ornamentation of old, often in a playful exaggerated scale through the use of oversize arches and pediments, and attempts to find a place for human interaction through interior courtyards and alcoves.  

	Mark Rothko (1903-1970)
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Postmodern art follows a similar progression.  The human themes of classical art disappeared in modern art.  Abstract expressionism involved color and form, for example, but not human representation, which was to be reintroduced in postmodern art.  
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One of the features of postmodern architecture is the relationship of one building to its environment, the “conversation” with what has preceded it and what surrounds it. (I mention architectural conversations because in ethics we are trying to figure out how to have conversations, even sacred conversations, about what matters and about which people often differ in the values and views).  Perhaps one of the most exciting postmodern architectural solutions is the new Sainsbury Wing of Britain’s National Gallery in Trafalgar Square designed by Philadelphia architects Robert Venturi and Denise Scott Brown.  The original National Gallery is in the classical style with a façade much like the Parthenon.  Proposals for a modern wing drew huge protest, quotably from the Prince of Wales himself who called one proposal “a carbuncle on the face of a much beloved friend.”  The Venturi-Scott Brown design (to the left of the main gallery) harmonizes respectfully, but whimsically, with its classical, pre-modern neighbor.  It has Corinthian columns for ornamentation, but not for support.  It has pediments, arches, and window frames, humanly scaled, even where there are no windows.  

* * * * *


So the future is very much up for grabs, but it can be said the modern age has certain recognizable features, and that the modern age is historical; i.e., it has ended or at least is drawing to a close.  If that assumption is correct, it is worth looking at what those features were, why they might have been important to us, and what we might wish to preserve or discard.  If the postmodern future is yet to be determined, we should made some decisions about what is at stake and how we might like to influence the direction in which things are moving.  


One of the things that can be said about modern medical ethics is that it is focused on the individual.  The centrality of autonomy in bioethics is a reflection of the importance modern (Western) civilization has placed on the individual.  One of the things we might anticipate changing is that individualism.  We might become, for example, more concerned with the heath of the population (public health) than the health of the individual.  This change could be economic and probably will be economic.  For example, genetic alteration might be given strong economic incentive if the cost of treating a genetic anomaly (let us say addictive propensities) outweighs the cost to society of altering such traits genetically.  


Such a shift in focus could very well change the social consensus about gene therapy, not only somatic cell gene therapy for the cure or prevention of disease, but most especially germ-line therapies or manipulations.  And if gene therapies were technologies whose distribution were to be determined by market forces, the logic and rhetoric of which so often drive the distribution of medical services in this era, then we would be talking about the distribution of technologies according to desirable traits, i.e., genetic engineering for the enhancement of capabilities.  


The possibility of genetic therapy and engineering brings us face to face with ourselves as individuals and as a culture in terms of how we value technology and the value we place on human life.  Or to say the same thing another way,  our relationship to technology—positive or negative—including genetic technology—defines how we value humanness.  The prospect of genetic engineering helps put the relationship between our humanness and our technology in perspective.  In genetic engineering, the machine that is engineered is the engineer.  Mankind or potentially personhood is what is changed.  And with that change goes the possibility of revaluing the ambiguities of humanness.  Cultural values and cultural consensus could change—or should we say have changed—with those new realities.  


It is the prospect of genetic engineering that helps us appreciate what it means o be human:  It means to be mortal, to be imperfect, to be flawed.  It also means to wish to be better.  
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