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I. INTRODUCTION: APPEALS TO NATURE IN SCIENCE AND 

MEDICINE IN THE MODERN PERIOD 

This chapter addresses scientific and medical concepts of nature in the modern 

period in Europe and North America, from the seventeenth century to the present.  

During this period, under the influence of Francis Bacon (1561-1626) and his followers, 

biology and medicine self-consciously became increasingly scientific, resulting in the 

biotechnologies that are the focus of this volume.  The reach of contemporary 

biotechnology is global, but its origins are to be found in the science and medicine of 

early modern Europe and North America, the main focus of this chapter.   

Appeals to nature, the natural, and the unnatural in contemporary assessments of 

biotechnology and policy proposals for its regulation owe an unacknowledged debt to 

historical concepts of nature.  Our choice of the plural, concepts, is deliberate.  The 

central theme of this chapter is that since the seventeenth century, there has been no 

single, canonical concept of nature.  Instead, there has been a competition among 

concepts of nature which continues to this day.   
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Our goal in this chapter is to map three major conceptions of nature in the context 

of three case studies: food, animal, and plants as pure and impure; medical interventions 

to correct the deficiencies of nature; and the dynamic and ever-changing conceptions of 

aging.
1
  We therefore do not attempt a comprehensive historical explanation of the social, 

cultural, and other forces that shaped concepts of nature during these centuries.  We do 

attempt to understand how concepts of and appeals to nature were conceptualized in  each 

of the three case studies, allowing the distinctive voices of the past to be heard, as best we 

can, on their own terms.  On this basis we identify lessons learned from these three case 

studies for appeals to nature as normative.  These lessons emphasize the complexities and 

challenges of appeals to nature as normative in assessing scientific and technological 

advances.  Responsible management of these complexities can be accomplished by 

adhering to requirements, drawn from the three case studies, for constructing historically 

informed appeals to nature as normative in the assessment of biotechnologies. 

We want, at the outset, to be clear about what we mean by the term, ‗normative‘.  

‗Normative‘ can be used descriptively, to describe what is most commonly the case or 

most commonly observed.  ‗Normative‘ can also be used prescriptively, i.e., to set 

standards of judgment, decision making, and behavior.  For example, descriptively 

speaking, heterosexuality in the human species appears to be normative: most, but not all, 

human beings experience a sexual orientation of attractiveness to and for human beings 

of the ―opposite sex.‖  Prescriptively speaking, the normativity of heterosexuality 

concerns whether we can reliably form the judgment – and then make decisions and 

implement them – that heterosexual sexual orientation is the only acceptable sexual 

orientation. 
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‗Nature‘ is used in both ways throughout the history of various discourses about 

nature and its normativity.  In this chapter we are mainly concerned with the prescriptive 

sense of ‗nature‘: Does nature itself provide human beings with standards or benchmarks 

or points of reference by which authoritative judgments about the worth of things or 

events can be made and implemented?  When nature does so, nature becomes normative.  

Normative judgments based on what is ―natural‖ or ―unnatural‖ concern what should or 

should not be the case or allowed to occur, what we should or should not do, and what 

sort of people we should want to become or not become.  Normative judgments that 

invoke nature as the source of standards are thus moral judgments.  Such judgments can 

be both positive and negative.  When nature is positively valorized, its observed 

structures and functions set standards to which human judgment, decision making, and 

actions should conform.  When nature is negatively valorized, then standards from 

sources other than nature are invoked to support judgments that the given order of nature 

should be changed. 

When nature is valorized, positively or negatively, the concept of nature has 

become value-laden, not value-neutral.  One can therefore reliably reason from nature, 

the natural, or the unnatural to what ought or ought not to be the case.  When one invokes 

a value-laden concept of nature in this way, there is no ―naturalistic fallacy,‖ i.e., the 

supposed fallacy of deriving morally normative claims from descriptive claims of fact.  

The naturalistic fallacy applies only to value-neutral conceptions of nature and the 

natural.  As we shall see in the three case studies to which we now turn, ‗nature‘ refers to 

a value-laden conception.  In the first case study, the origins of nature‘s values in God‘s 
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act of creation are plain; in the second those origins have become obscured; and in the 

third they have become contested. 

II. APPEALS TO NATURE AND THE NATURAL AS NORMATIVE IN 

CONTEMPORARY BIOETHICS POLICY LITERATURE 

Bioethics developed, in considerable part, in the context of health policy.  Since 

the 1970s there have been a series of national commissions, usually authorized by the 

U.S. Congress and appointed by the President.  These public bioethics bodies have taken 

up a wide variety of ethical issues and issued reports and policy proposals.  Some of 

these, especially concerning end-of-life decision making and the definition and 

determination of death have been very influential. 

Developments in biotechnology have been a persistent focus of these public 

bodies.  The President‘s Commission for the Study of Ethical Problems in Medicine and 

Biomedical and Behavioral Research, authorized during the Carter Administration (1977-

1981) and continued into the Reagan Administration (1981-1989), issued a report on 

genetic engineering in 1982.  Almost two decades later, the National Bioethics Advisory 

Commission (NBAC) , authorized during the Clinton Administration (1993-2001), issued 

reports on human stem cell research and on cloning.   

In its report on genetic engineering, Splicing Life, the President‘s Commission 

identified as one major area of concern what it labeled ―deeper anxieties,‖ framed in 

terms of the ―Frankenstein factor.‖  The Commission explained this in terms of ―the 

notion that gene splicing might change the nature of human beings‖ (President‘s 

Commission 1982, 14).  The Commission went on to consider whether there were ethical 

objections, including moral theological objections, to ―interfering with nature‖ in the 
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sense of violating God-given natural law.  The Commission also noted the ―moral 

revulsion‖ of some toward crossing species lines, especially ―the mixing of human and 

nonhuman genes‖ (President‘s Commission 1982, 57).  While the Commission took up 

serious consideration of the issues, especially in terms of potential beneficial and harmful 

consequences and the prudential management of scientific investigation, it did not 

provide a sustained ethical analysis of appeals to nature as normative. 

NBAC explored the successor biotechnologies to recombinant DNA 

biotechnologies, namely human stem cell research (1999) and human cloning (1997).  

NBAC undertook its ethical analysis in terms of potential physical harms, the potential 

impact of reproductive cloning on individuality and self-identity, the potential impact on 

family structure and function of cloning, potential harm to important social values, 

treating people as objects, eugenic concerns, personal autonomy, freedom of inquiry, and 

freedom of reproductive choice.  Like the President‘s Commission before it, NBAC 

provides no sustained analysis of appeals to nature as normative. 

The President‘s Council on Bioethics, authorized during the George W. Bush 

Administration (2001-2009), should be credited with being the first public bioethics 

commission in the United States to take up the task of providing such a sustained ethical 

analysis.  In its 2004 report, Reproduction and Responsibility, the Council articulates a 

framework for its ethical analysis and policy recommendations regarding assisted 

reproduction and assisted reproduction technologies (ART).  Artificial initiation of 

fertilization poses three ―potential hazards,‖ the first of which is characterized as follows: 
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First, ART raises novel possibilities for altering the biological relationships that 

are central to normal sexual reproduction, and thus for confounding the human 

relationships that follow from it (President‘s Council on Bioethics 2004, 44). 

The claim here is more than factual or descriptive, as becomes clear in a later passage: 

These procedures, and others like them, raise the possibility that children 

conceived through ART might be connected to their biological parents in 

fundamentally different ways than children conceived and born without artificial 

intervention.  In some cases, children conceived with these technologies might be 

denied the biparental origins that human beings have always taken for granted and 

that have been the foundation of family relations and generational connections.  

ART techniques do not have to disrupt such relations, but they might be used in 

ways that confound parentage, involve more or fewer than two biological parents, 

or otherwise depart from the biologically grounded parent-child relationship 

(President‘s Council on Bioethics 2004, 45) 

The appeal appears at first to be to prudence, that one should not press against biological 

limits without very great care, if at all (a line of reasoning anticipated by John Gregory 

(1724-1773) in the eighteenth century; see second case study, below).  However, the 

implicit appeal is to the givenness of biological relationships as providing not just 

practical but also moral limits on the development of new biotechnologies.  It is not just 

that transgressing these limits would be potentially harmful; the very meaning of parental 

and transgenerational relationships could be disrupted, relationships that take their 

foundation and therefore their intellectual and moral authority for judgment from human 

biology, i.e., from the givenness of human nature. 
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This implicit appeal to the givenness of nature and its limits become explicit in 

the Council‘s 2003, report, Beyond Therapy: Biotechnology and the Pursuit of 

Happiness.  One of the central themes of this report is that biotechnology used to go 

beyond therapy in the attempt to improve or enhance the range of human capacities and 

therefore achievements involves stepping beyond ―natural limits‖  (President‘s Council 

on Bioethics 2003, 17), a concept and discourse that does not appear in the work of 

previous U.S. public commissions.  Such technology is of moral concern because it 

reflects and encourages dreams of ―overcoming limits of body and soul‖ which the 

Council characterizes as ―[d]reams of perfection‖ (President‘s Council 2003 on 

Bioethics, 18).  The worry arises when such perfection is pursued ―at all costs‖ 

(President‘s Council on Bioethics 2003, 18), i.e., without recognition of and consequent 

willingness to respect nature‘s limits on human ambition.  The Council suggests that such 

dreams have deep historic roots, back at last to Bacon‘s injunction that we should master 

nature.   

The Council frames its ethical concerns about enhancement technologies in terms 

of a ―disquiet‖ about attempts to improve upon human nature  (President‘s Council on 

Bioethics 2003, 286)  This language echoes that used by the Council‘s Chairman, Leon 

Kass, in an influential essay in The New Republic in 1997, ―The Wisdom of 

Repugnance.‖  In this essay Kass appeals to (but nowhere argues for) ―the inherent 

procreative teleology of sexuality itself.‖  That is, human organ systems have not just 

functions, as modern biology teaches, but also natural ends or purposes, which modern 

biology rejects.  We experience repugnance at some scientific advances or possibilities, 

Kass goes on to claim, when ―we intuit and feel, immediately and without argument, the 
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violation of things we rightly hold dear.‖  Human biological things have their purposes 

that exist independently of human ambitions and set limits on those ambitions that are 

intellectually and morally authoritative.  There is a ―natural way of all mammalian 

reproduction‖ and such ―biological truths about our origins foretell deep truths about our 

identity and about our human condition altogether.‖  Among these are ―naturally rooted 

social practices,‖ such as the creation of families.  ―[F]undamental changes‖ in human 

nature also affect ―basic human relationships, and what it means to be a human being.‖  

This is a full-blown naturalism of moral reasoning, in which one can authoritatively 

reason from facts to moral judgments on the basis of the built-in, discoverable, and value-

laden teleologies of human nature, indeed of biological entities generally. 

Along these very same lines Beyond Therapy claims that moral judgment and 

public policy regarding enhancement technologies should be based on ―[r]espect for the 

[g]iven‖ (President‘s Council on Bioethics, 2003, 287).  This givenness of human nature 

is built right into it, including its built-in purposes that justify limits on human 

technological ambition.  As the Council puts it, the ―naturalness‖ of the means of human 

accomplishment ―matters‖ (President‘s Council on Bioethics, 2003, 292).  The Council‘s 

moral concern is that using drugs and devices to alter human capacities and therefore 

accomplishments involves ―the danger of violating the nature of human agency and the 

dignity of the naturally human way of activity‖ (President‘s Council on Bioethics, 2003, 

292).  This danger exists for medicine as well.  When focused on therapy, medicine aims 

at ―making whole that which is broken or disabled‖ (President‘s Council on Bioethics, 

2003, 306).  We can reach judgments about disease or disability on the basis of 

observations of given structure and function.  Once medicine starts down the path of 
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enhancement, however, this clear direction will become lost, unhinging medicine from 

natural limits and making it potentially dangerous rather than a source of healing. 

The work of the President‘s Council, more than public bioethics commissions that 

preceded it and more than much of the bioethics literature, is important because it takes 

seriously nature as normative, i.e., as setting intellectually and morally authoritative 

limits on what human beings should expect and therefore desire or allow.  If our 

ambitions, our desires, become undisciplined, they become disconnected from the 

givenness of nature.  The givenness of nature is the course of its normative, corrective 

force in human judgment and behavior.  Once that givenness is abandoned, there are no 

remaining constraints on human ambition.   

The President‘s Council‘s thinking is strongly influenced by the prior work of its 

Director, Leon Kass.  In his book Toward a More Natural Science, Kass‘ move from 

nature to ethics is not offered as a philosophical argument or a doctrine.  In proposing a 

more ―natural‖ biology, Kass defines ―natural‖ as ―‖true (or truer) to life as found and 

lived‖ (Kass 1985, xiii).  He explicitly states that his view is not rooted in a romantic 

view of nature or a preconceived doctrine, such as Roman Catholic moral law theory.   In 

suggesting that we look for ―a more congenial encounter‖ between nature and ethics, 

Kass calls for thinking about how a ―more natural science might be useful for ethics‖ 

(Kass 1985, 346).  It must be said, however, that Kass‘s definition of ―natural‖ (―true to 

life as found and lived‖) incorporates human history and culture as well as biology and 

therefore allows for a plurality of interpretations.  

Kass‘s views in turn are strongly influenced by the work of Hans Jonas (1903-

1993), in particular The Phenomenon of Life: Toward a Philosophical Biology, a neo-
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Aristotelian work by one of the founders of the field of bioethics that proposed that ethics 

ought to flow from a philosophy of nature.  Jonas called for an ethics ―which is grounded 

in the breadth of being . . . an ethics no longer founded on a principle of divine authority 

must be founded on a principle discoverable in the nature of things, lest it fall victim to 

subjectivism or other forms of relativity‖ (Jonas 2001, 284). 

This effort to discover ethics ―in the nature of things‖ immediately runs into the 

problem that ―nature‖ and ―the nature of things‖ in contemporary life and philosophy is 

construed in so many contradictory ways that no universally accepted, singular 

conception of nature is possible.  This situation reflects the complexities and challenges 

of appeals to nature as normative.  Hence, deriving moral guidance from ―nature‖ must 

inevitably include philosophical and public dialogue and debate whose outcomes will be 

uncertain, tentative, and subject to renegotiation as new discoveries and events emerge.  

Such dialogue and debate are to be welcomed in the ongoing search for ethical norms 

adequate to our scientific knowledge and technological capabilities.  The following three 

case studies illustrate the complexities and challenges of appeals to ―nature‖ and the 

―nature of things‖ that have been made in the modern history of science and medicine, 

with important implications for how appeals to nature and normative should be 

responsibly made. 

 

III. THREE CASE STUDIES OF APPEALS TO NATURE IN SCIENCE AND 

MEDICINE 

As we pointed out above, nature has been valued in the modern histories of 

science and medicine along a continuum.  At one end of the continuum, nature has been 
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valued positively, as setting standards for human judgment and behavior.  On such a 

view, public policy protects us by encouraging and supporting biotechnology within 

natural limits.  Public policy is cautiously permissive and also restrictive.  At the other 

end of the continuum, nature has been valued negatively, as somehow incomplete or 

deficient and thus in need of correction. On this view, human judgment appeals to 

sources other than nature as the justification for such correction.  Public policy, on such a 

view, should support and, indeed, encourage, biotechnological advances that protect us 

from nature‘s deficiencies and pathologies. 

We have chosen our three case studies because they illustrate both the ends of this 

continuum and, at times, its sometimes muddled middle.  At one end of the continuum, 

we will see caution about the limits of nature and attempts to alter nature.  At the other 

end of the continuum we will see enthusiasm for altering nature, with sometimes little or 

no sense that there are ethically justified limits on such altering.  We will also see that 

appeals to nature, the natural, and the unnatural have created discourses about 

fundamental human concerns, such as food, health, and old age that sustain and enrich 

such appeals. 

One of the distinguishing features of these discourses is their secular nature.  In 

modern Europe and North America, scientists and scientific physicians took the view that 

they could and should do their work without making any appeals to transcendent reality, 

sacred texts, or revelation.  At the same time, many scientists and physicians shaped a 

discourse that strove not to be hostile to faith communities and traditions.  They mainly 

did this by transforming ―why‖ questions into ―how‖ questions, with the focus on the 

quest for causal explanations of observed phenomena and interventions into natural 
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processes based on hypotheses designed to test such explanations.  As a consequence, our 

case examples do not have an explicit religious component.  Indeed, there was a general 

emptying out of a role for religious discourses in the discourses of science and medicine 

concerning nature.  Our case studies illustrate the emergence of the distinctively secular 

methods, results, and discourses of modern science and medicine.  It is precisely their 

secular character that has allowed the methods, results, and discourses of biotechnology 

to become global. 

Our three case studies also illustrate both change and continuity in how we think 

about nature and its alteration during the several centuries of the modern period.  In our 

treatment of the three case studies, we will point out both, especially as they bear on 

contemporary moral assessment of biotechnology that appeal to nature, the natural, and 

the unnatural. 

A. Food, Animals and Plants as Pure and Impure, and the Environment as 

Natural and Improved in the Early Modern Period 1500-1750 

1. Introduction 

 

The materials for the discussion of these topics are drawn from European and 

especially English history from the sixteenth and seventeenth centuries. We will have one 

eye on current debates on genetically modified (GM) crops, etc., in making our argument, 

but hope to avoid too much ‖presentist‖ history. Indeed, one of our aims is to show 

differences as well as similarities between the past and the present. However, we have 

made some comments about GM crops in order to show why we have chosen particular 

historical material and make clear its significance to the GM food debate. In the later part 

of this volume others may interpret the material in different ways. 
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The early modern world was a macrocosmic world. True, there was the newly 

invented microscope which gave promise that it would discover an invisible world. But 

until the late nineteenth century for lay people and for most writers on medicine, on 

regimen (rules of health) and on the environment, the world that they sensed constituted 

reality.
2
  

Food was judged to be pure or impure by a combination of preconceived ideas 

and the senses. Religion could certainly be brought in to define impurity or to declassify 

animals from the category of impure. In Protestant England the dietary laws of Leviticus 

were ignored, for ‗by the coming of Christ, to the pure all things were pure‘; only a few, 

especially Scots, refrained from eating pork (Thomas 1984, 53-54). Clearly, pure and 

impure foods could be culturally defined or constructed, in this case by religion, 

although, of course, the prohibitions in Leviticus may have been drawn up from 

pragmatic experience. Cultural construction and the practicalities of food safety are two 

poles of the GM crop argument today which others can ponder. 

We would like to develop another approach centered around received medical 

ideas. In early modern Europe diet was an integral part of preventive medicine. The 

Hippocratic writers and Galen had emphasized the importance of lifestyle in the struggle 

to retain health. Food and drink together with air and climate, exercise and rest, the 

evacuations, sleep and waking, and the emotions all played a part in preventing or 

bringing on illness. One‘s relationship to the environment in the form of what one ate or 

the air one breathed was especially important. 

The teachings of classical medicine were popularized in the vernacular books of 

regimen that were printed in large numbers in early modern Europe. A pivotal belief in 



 14 

many discussions about diet and food was that there was a unity between the environment 

and organisms like plants, animals and humans and that one expression of this was the 

food cycle. Animals were what they ate, and humans were what they ate of animals. As 

Thomas Cogan (1612) put it: ‗Such as the food is, such is the blood: and such as the 

blood, such is the flesh‘. The medical-philosophical underpinning for this view lay in the 

Galenic system of digestion whereby food was altered into the nature of the different 

parts of the human body (Galen 1916, 241-263; 1968, 222-223, 233-236), and more 

generally in the Aristotelian-Galenic view that human beings shared with plants, animals 

and, indeed, with the rest of the organic and inorganic world the same constitutions or 

mixture of qualities. The four primary mixtures of qualities were, declared William 

Bullein, ‖Not only in man, but in beastes, fish, foule, serpents, trees, herbes, metals, and 

everie thing sensible and insensible‖ (Bullein, 1558, fol. 12v, in Wear 2000, 172).  This 

view, given appropriate changes in theories of physics and biochemistry, is still, we 

think, a powerful underlying factor in how the public or some commentators come to 

judge genetically produced food. People still believe that what they eat shapes their 

natures and, more particularly, can help them either to stay healthy or can make them ill. 

The mountainous mass of medical dietary trials and of advice on food all help to confirm 

people in this belief. 

In the early modern period the purity of food had both absolute and relative 

meanings. Corruption was a potent marker of pathological states. Many illnesses were 

explained as being caused by internal putrefaction or corruption, while putrefying 

wounds and sores in the living and in the changing state of dead bodies attested to the 

destructive power of corruption. The medical procedures of evacuation such as bleeding, 
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purging, sweating, blistering, were designed to expel corrupt matter from the body and so 

cure it. Putrefaction also played a role in the most destructive disease of the age, plague. 

It was believed to originate from God‘s secondary causes: from poisonous putrefying air 

rising from swamps, dunghills, cesspits, butchers‘ waste, and sewers. Corrupt putrefying 

food was, therefore, not surprisingly, abhorred. It spoke to peoples‘ deepest pathological 

fears, as well as offending the senses and causing obvious digestive problems.  

It is worth asking if the language by which genetically modified crops are 

explained also touches upon present day views of pathology. For instance, cancers are 

explained as being caused by abnormal cell division, so eating something which has been 

engineered at the microscopic level to be out of the ‗normal‘ may be seen as creating 

abnormality within the body, given the belief that we are what we eat. Thinking about it, 

the comparison between putrefaction and an abnormal or engineered cell may sound 

strained. But, as we pointed out earlier, in the sixteenth century the world of the senses 

was coterminous with reality; today the micro-world below the unaided human senses is 

part of our reality. The dimensions of the normal and the pathological were different in 

the sixteenth century from what they are today as are the theories that explain the make 

up of the world and of living organisms. Such differences, however, do not invalidate 

analogies that we are suggesting. Eating something which, because it is putrefying, is 

pathological, or eating what looks as if it shares pathologically inducing abnormalities 

may appear dangerous to the public in the sixteenth century and today. The difference is 

that the public could in the sixteenth century judge the purity and quality of food with 

their senses. We can still do this today, though ―sell by‖ dates and public health 
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regulation take some of the responsibility away from us. However, the public cannot with 

its senses judge what we eat at the micro level, and this applies especially to GM foods.  

We want to turn now to a set of very long-lasting beliefs centered around the 

question of what were the best conditions for animals and fish to live in if they were to be 

food for human beings. Writers on regimen believed that animals that were kept in the 

open air in the wild provided better, healthier food than those kept in close confinement. 

Thomas Mouffet (c.1552-1604) wrote that the pig provided good food ―if he feed abroad 

upon sweet grass, good mast and roots; for that which is penn‘d up and fed at home with 

tap droppings, kitchen offal, soure grains and all manner of drosse cannot be wholsom‖ 

(Mouffet 1655, 68).   Thomas Tryon (1634-1703) similarly wrote: ―That Bacon and Pork, 

which is fed with Corn and Acorns have their liberty to run, is much sweeter and 

wholsomer, easier of digestion and breeds better blood that that which is shut up in the 

Hogg-Sties, such Bacon for want of motion becomes more of a gross phlegmatic Nature‖ 

(Tryon 1683, 67).  

Such views were commonplace. They emphasized motion, cleanliness, fresh air 

and water and condemned stagnation, closed-in spaces, darkness, dirt and pollution. For 

instance, eating fish could result in ―much grosse slimie superfluous flegme‖ and so 

produce ill health. One had therefore to select fish that ―swimmeth in a pure sea, and is 

tossed and hoysed with winds and surges: for by reason of continuall agitation it 

becometh of a purer and less slimie substance, and consequently of easier concotion 

[digestion], and that of a purer iuyce‖ (Venner 1628, 69). Purity and freedom from 

corruption were linked to cleanliness and motion. In medical writings the visible 

environment shaped the nature of fish as it did that of humans. Fresh-water fish was best 
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that ―is bred in the deepe waters, running swiftly toward the North, stony in the bottome, 

cleane from weedes, whereunto runneth no filth nor ordure comming from townes or 

cities, For, that which is taken in muddie waters, in standing pooles, in fennes, motes and 

ditches, maketh much fleame and ordure‖ (Cogan 1612, 140). Fish were not only shaped 

by the environment, but also by their responses to it. Andrew Boorde made this explicit: 

―The fysshe the whiche is in ryvers and brokes be more holsomer that they the which be 

in pooles, pondes or mootes, or any other standynge waters; for they doth laboure and 

doth skower [clean] themselves‖ (Boorde 1870, 268-269).  

What can we take from this small case example? Again, we see an expression of 

the sense of the unity of the organic and inorganic world. At this level the unity is 

expressed by environmental determinism. Pigs, humans, and fish are alike shaped by 

their environment. This is a long-lasting view, still present today and first articulated in 

the western medical tradition by the Hippocratic writer of Airs, Waters, Places.
3
  Does 

this sense of unity apply to GM crops and/or animals? In a very general sense it could be 

argued that the unity between the organic world at least is preserved. What is happening 

to plants in terms of genetic manipulation is also happening to animals and is around the 

corner for humans. This unity is expressed at the levels of knowledge and practice, and is 

emerging as part of the socio-economic structure of developed countries. However there 

are differences between the past and present. (Here we would stress, again, that GM 

crops, etc., are not our area of expertise and those who are experts may well see things 

differently.) The early modern link between plants, animals and the environment is 

unrecognizable in the GM world. To early modern eyes the natural environment acts 

upon the nature of animals and makes them more or less pure, or fit for us to eat. With 
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genetic manipulation human action upon genetic material, rather than nature‘s action 

upon an already living organism, is what many see as significant. True, the genes that are 

being manipulated have survived natural selection, which involved their relationship to 

the environment. But, that was in the past.  Now genetic manipulation produces human-

selected and created organisms that may be made ―fit‖ for humans to eat and to make 

money. 

It is worth looking at the last two sentences more closely. In the sixteenth and 

seventeenth centuries evolution by natural selection was unknown.  The nineteenth 

century introduced a Darwinian discourse/theoretical framework that lies between the 

early modern period and our own and which very much influences the way we think. In 

the sixteenth and seventeenth centuries monstrosities that were ―beyond nature‖ were 

acknowledged, as was the power of the imagination to affect the result of conception.
4
 

But, by and large, in the writings on preventive medicine the animals that were made 

―pure‖ by nature to eat were made so only for their lifetimes. They did not pass on the 

pure or good characteristics that they had acquired on to their offspring. Caveats, 

however, need to be added. The development of national traits through the action of the 

environment implies some inheritance of acquired characteristics. Moreover, human 

selection was involved in the age-old practice of selective breeding. However, the 

medical discourses on healthy eating were largely devoid of references to changes in 

heredity either through nature‘s interaction with an organism or through human selection 

in breeding. 

We have sometimes used ‗nature‘ to refer to an undifferentiated whole. Yet, our 

examples show that ‗nature‘ was also used to refer to something that was considered to 
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be highly differentiated. This was explained in Christian terms by the Fall of Adam and 

Eve, when perfect paradisical nature was closed to them, the Garden of Eden being 

guarded by ―Cherubims and a flaming sword which turned every way, to keep the way of 

the tree of life.‖ Moreover, the ―ground‖ that Adam and Eve would live upon was 

―cursed‖ it would bring ―Thorns also thistles.‖ Labor and death were now their lot: ―In 

the sweat of thy face shalt thou eat bread, till thou return upon the ground‖ (Genesis, 

chp.3, v.24, 17-19). Not all parts of nature after the Fall appeared equally cursed and 

barren. Faint echoes of paradise could be discerned by Europeans in the beauties of the 

countryside, in gardens and in the paradisical-seeming New World. Medical writers 

believed that those parts of nature were healthiest which were aesthetically most pleasing, 

perhaps closest to paradise, having qualities such as untouched open countryside, crystal- 

clear running water, and healthy sweet smelling breezes. There were also parts of nature 

which were unhealthy, such as low lying land, marshes, pent-up situations unventilated 

by breezes, stagnant water, that had their counterparts in the unhealthy crowded dark and 

stinking city areas. 

We want now to turn to less general issues. The ability to select food lay at the 

heart of the medical advice on what was healthy food. Selection involved knowing the 

different environments from which the animal or fish had come. That might be difficult 

in a city market in the sixteenth century, though in the face-to-face society of the time the 

customer had a better chance of finding this out than today. Many types of food, 

especially in the countryside, would be reared at home or in the neighbourhood, so 

selection was more feasible. Towards the end of the seventeenth century and in the 

eighteenth century, the ―commercial revolution of the eighteenth century‖ replaced much 
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of the household economy. Many items including animal foods, breads, and also 

medicines came to be produced and sold commercially. At first, this was on a local basis 

and then through national wholesale networks and the process accelerated in the 

nineteenth and twentieth centuries. Knowledge of the environmental origins of food 

became more difficult to acquire but not impossible, as the modern debate in Europe 

about battery hens or intensively reared pigs demonstrates (Hansard, 21 Oct. 1999, 

columns 558-561; The Times of London, 19
th

 March 2007, 9).  However, knowledge 

about environmental conditions is now less personal; instead it is often mediated by 

governments and interest groups. 

What has this to do with the environment, purity of animals as food and 

reproductive technologies? Well, put simply, we suggest that people still conceptualize 

what should count as healthy food using the language of ―we are what we eat,‖ and of the 

environment having good, healthy qualities. People do this despite factory-reared 

animals, etc. In the case of genetically manipulated food, the traditional language of 

selection that we might want to use appears even less appropriate than for factory 

products. Nature in all its forms seems singularly absent in shaping GM products. In 

reality nature may well act upon GM food-animals once they are alive, but—and here, 

again, we are aware that we write as non-experts—the public mainly perceive that they 

are laboratory-based products. Both opponents and proponents emphasize the uniformity 

of the products and their ability to resist the shaping power of nature, the opponents also 

adding that such products can deform nature.  

The emphasis has changed, but the old language of selecting products shaped by a 

diverse natural (and human) environment is still being employed. In the case of factory 
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farming many have used the values contained in the traditional discourse to argue for 

change, for instance in the move to organic farming, or in lobbying for legislation for 

animals to have cleaner conditions and more space. Whether such values are in play in 

relation to genetically manipulated foods we leave others to argue. Perhaps, though, the 

inability to apply such values to GM foods creates helplessness, anger, or indeed the 

sense that such foods are unnatural, or outside of nature, precisely because they are not 

subject to nature and the values that have been imputed to the different parts of nature.  

We also leave the question of whether the values relating nature to animals as 

healthy food and, indeed, to human health are transcendent universal values that apply 

across time. We suspect an anthropologist might argue in this way. A hard-nosed 

economist or economic historian might argue that the old language of purity, freedom to 

move, etc., has had its day, that it reflects conditions that no longer apply and that a new 

language and values have to take its place. Yet, what would such a language of selection 

consist of and who would speak it – scientists or the public? Moreover, the old discourse 

linked personal selection to the conditions in the macro-world, to visible nature. Factory 

food conditions still relate to the visible environment; genetic manipulation does not, 

though its products, once created, usually do live in such an environment. The techniques 

of genetic manipulation require esoteric knowledge and specialized equipment. It may be 

that only experts and corporations will articulate and put into practice choices and values 

relating to the food we eat.       
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2. The environment as natural and/or improved 

There is a strand of modern thinking which argues that ―the natural is best‖ that clearly 

invokes nature as normative. At its most extreme, this judgment is expressed in the belief 

that a natural environment is one which is untouched and unaltered. Such a view is 

perhaps a component in some critiques of GM crops. More usually, the criticism begins 

from the unnaturalness of genetic manipulation and then goes on to condemn its possible 

effects in the field, in nature. Nature in this sense is often taken as both pristine nature 

and nature as it has been shaped up to now by humankind. Another way of expressing 

this is that GM crops are viewed by some as threatening the ecological order of nature. 

But, again, what is meant by nature is ambiguous. It could be argued that ecologists look 

both to untouched nature and nature as it has been made by humans. And there is little 

dispute that nature in the period before the introduction of genetic manipulation had been 

profoundly altered by human interventions such as forest clearing, farming, building etc. 

The ideology or justification for altering nature has over the centuries been that of 

utility, improvement, and progress. This, of course, is the justification often made for GM 

crops. We therefore have the situation that the same ideology is being used for both 

traditional non-GM farming and for GM farming. Parallel to the continuity in ideology is 

the claim made by the proponents of GM farming that their activity is a continuation and 

expansion of previous farming practices; the example from selective breeding is one that 

is often used. 

 Historically, the belief that the environment was there to be utilized by human 

beings recurs in western thinking and in a variety of contexts -- religious, national, 

colonial, and commercial. The reaction to such a view is present from the seventeenth 



 23 

century and gathers strength from the nineteenth century onwards.
5
  The view that nature 

was there for mankind‘s benefit is strongly expressed early on in the Judaeo-Christian 

tradition, though, as the philosophy chapter (chapter two) in this volume points out, it 

only became influential in Europe in from the sixteenth century on. In the Bible, God 

famously gave Adam and Eve ―dominion over the fish of the sea, and over the fowl of the 

air and over every herb and over every living thing that moveth upon the earth. And God 

said, Behold I have given you every herb bearing seed, which is upon the face of all the 

earth, and every tree in the which is the fruit of a tree yielding seed: to you it shall be for 

meat [food]‖ (Genesis 1, v. 28-29).  To this sense that everything on earth was for 

mankind‘s use there were two additional biblical messages. As well as having dominion, 

Adam and Eve and their offspring were to ―replenish the earth and subdue it‖ (Genesis 1, 

v.28).
6
 The notion of controlling natural resources constantly recurs across time to the 

present. The other biblical theme came, as we saw in the previous section, with the Fall 

of Adam and Eve. Nature or the environment becomes degraded with the Fall; from then 

on food is produced from the earth only with a great deal of sweat and toil. Man‘s 

mastery and use of the earth is now linked to perpetual hard labor. 

In the sixteenth century this link continued to be emphasized. For instance, in 

Conrad Heresbachius‘ (1496-1576) popular book on agriculture, which was devoted to 

the best techniques for growing plants and rearing animals, Genesis 3.19 features 

prominently on the title page: 

In the sweate of thy face shalt thou eate thy bread, tyll thou be turned agayne into 

the ground, for out of it wast thou taken: yea, dust thou art, and to dust shalt thou 

returne (Heresbachius 1577, title page).  
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3. Sixteenth-century farming: social aspects  

 

The status, role, and cultural perception of the producers of food relates to the public‘s 

sense of what they are eating. Advertising illustrates this at a true if trite level. Packets of 

butter may feature idyllic pastoral farmhouses with contented cows grazing in the open 

air, or rosy-cheeked farm maids, brimming full of health carrying milk pails. A romantic 

view of farming rooted in the past informs many such images. In food production trust is 

important for the consumer, and there is a need to believe that the producers as well as 

their techniques are trustworthy. In the past, positive images of farmers and farming were 

constructed, though, of course, the rapacious farmer was also a familiar figure. Today 

with GM products the public is faced with a schizoid situation: crops made by scientists 

in the laboratory and planted and grown by farmers. The public‘s image of the scientist in 

some countries such as the United States and Britain, is often a negative one, while 

farming has positive associations for many, if not all. The upholders of the thesis of 

continuity between non-GM and GM farming could counter that this dualism is not new, 

as farming had already come to rely on science. In the nineteenth and especially in the 

twentieth century chemical fertilizers and pesticides were being increasingly used on 

farms, and scientific research institutes were providing farmers with new, improved crop 

and fruit varieties which were the outcome of programs of selective breeding. And, on the 

converse side of the continuity thesis, some of the opponents of GM crops could argue 

that GM technology is but the latest step in the scientization of farming. However, in the 
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sixteenth century there was no doubt that farmers or people acting as farmers were the 

sole producers of animal and plant food. 

The worker in agriculture was an essential part of sixteenth- and seventeenth-

century European society. Unlike the present-day situation, the land employed a very 

large proportion of Europe‘s population. Agriculture did not merely sustain Europe‘s 

population, but in the early Middle Ages had allowed it to increase. Although city states 

like Genoa, Florence, and Venice created more wealth from commerce than larger 

countries did from agriculture, for countries like England and France agricultural 

production lay at the heart of their wealth. The numbers in agriculture and the economic 

significance of what they produced ensured that they had a high cultural and social 

profile. Farmers or husbandmen, who might often own, lease, or rent land and employ 

some workers were an occupational group that was rising in status in the sixteenth 

century, increasingly literate and confident of their position in society. Traditional 

cultural products such as folk and morality tales reinforced their image as the true 

successors of Adam and Eve. They represented the Biblical archetypes of human beings 

as laborers on the land: hardworking and respectable. Sir Anthony Fitzherbert (1470-

1530) posed the paradoxical question: 

This is the question, whereunto is everye manne ordeyned. And as Job saythe …. 

a man is ordeyned and borne to do labour, as a bird is ordeyned to flye. And the 

Apostle sayethe … he that laboureth not, shulde not eate, and he ought to labour 

and doo goddess warke, that wyll eate of his goodes or gyftes. The whiche is an 

harde texte after the lyterall sense. For by the letter, the kynge, the quene, nor all 

other lordes spirituall and temporal shuld not eate, without they shuld labour, the 
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whiche were uncomely, and not convenyente for such estates to labour 

(Fitzherbert 1534, Prologue 1).  

Fitzherbert answered his question by writing that labor does not need to involve manual 

labor and can be taken to be equivalent to an occupation. Yet, he wrote, though 

agricultural workers were similar to chess pawns being of low rank, nevertheless, they 

were important ―in so moche the yomen [pawns] in the sayde moralytyes and game of the 

chesse be set to labour, defende and maynteyne all the other hyer [their] estates ….‖ 

(Fitzherbert 1534, Prologue, pp1-2 citing Caxton‘s Book of the Chess). 

 The value placed on farmers made it easier to trust the goodness of their products. 

This was reinforced by the high degree of manual work involved in sixteenth century 

farming. The link between the agricultural worker and his or her product was much more 

obvious than it may be today. The numbers employed in agriculture have been 

dramatically reduced in developed countries since the time of the ―agricultural 

revolution‖ of the eighteenth century which was the necessary precursor of the Industrial 

Revolution that made Britain the first industrial nation and moved vast numbers from the 

countryside to the new industrial cities. As agriculture became much more efficient, so it 

became a minority occupation.  The same process has happened in continental Europe, in 

the nineteenth and twentieth centuries, and in the United States in the early twentieth 

century. In the process agriculture became industrialized. It is easy to romanticize the 

situation that existed in the sixteenth century, but we believe that then the link between 

producer and product was stronger, that farming was by and large seen positively and 

that, at least with local products, it was easier for the public to judge the worth and skills 

of the producers. Today, we still make value judgments about food but there is perhaps a 
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sense of alienation pervading our understanding of the relationship between product and 

producer. The biblical sense of the vast part of the population laboring on the land is no 

longer present in developed countries. The common experience of agricultural work that 

united much of the population no longer exists, and the cultural values associated with 

farming are those of an age that has disappeared. The further intensification of agriculture 

by the introduction of GM technology will distance even more the older cultural image of 

farming from the reality. 

 

4. Change, Improvement, and the Sense of Stability in Sixteenth-Century English 

Agriculture 

Technical skill as well as labor were certainly requirements for sixteenth-century 

agriculture. As Thomas Tusser (1524-1580), an educated farmer who farmed in Suffolk, 

Norfolk and Essex in the sixteenth century, put it: ―… no labor no bread …  No 

husbandry [i.e. the craft of farming] used, how soon shall we sterve‖ (Tusser 1878 

[1580], 15).  Knowledge and techniques, then as now, were used in farming. However, 

there is a strong rhetoric of improvement and change that also underscores GM 

technology. In the sixteenth century change was certainly on the agenda for agriculture. 

But there was also present the feeling that much in agriculture was unchanging. True, 

new agricultural products were introduced. Barnabe Gouge, the English translator of 

Heresbachius‘work, observed: 

It is not many ages agone, since both the Peache, the Pistace, the Pine, the 

Cypresse, the Walnut, the Almond, the Chery, the Figge …and a great sort of 

others, both Trees and Plantes, being some Perseans, some Scythians, some 
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Armenians, some Italians, and some Frenche, all strangers and aleantes [aliens], 

were brought in as novelties amongst us, that doo nowe most of them as well, and 

yea and some of them better, being planted amongst us in England, than yf they 

were at home (Heresbachius(1577), To the Reader pp. iii r-v). 

Barnabe Gouge also hoped that vines could be grown in England, ―it is worth the tryall 

and the travayle to have wines [vines] of our owne though they be smaller‖ 

(Heresbachius 1577, To the Reader, p. iiiv). 

 Moreover, the existence of a variety of techniques for a particular job implied that 

over time innovation had occurred. For instance, there were different types of grafting, 

still used today: ―grafting, imbranching, the thirde inoculation or imbedding.‖ Ploughs 

had been developed that suited the different soils and conditions of particular localities: 

… and one ploughe wyll not serve in all places. Wherefore it is necessarye to 

have dyvers [various] maners of plowes. In Sommersetshyre, about Zelcester, the 

sharbeame, that in many places is called the ploughe-hedde, is four or five foote 

longe, and it is brode and thynne. And that is bycause the land is verye toughe and 

wolde soke the ploughe into the erthe, yf the sharbeame were not long, brade and 

thinne. In Kente they have other maner of plowes …. (Heresbachius 1577, p.72r; 

Fitzherbert  1882 [1534], 1). 

However, there is a sense that such techniques had been around from time immemorial 

and were there to stay. In the didactic farming literature of the sixteenth century the 

systematic urge to innovate, experiment, or to praise new techniques is usually absent. To 

some extent all ―how to‖ books or instruction manuals present their knowledge as 

timeless, but their sixteenth-century writers had a different approach to innovation from 
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our own. One sign of this is that the work of authors over a thousand years old such as 

Pliny still appeared relevant. For instance, it was important to know when to plant or 

―set‖ trees: ―looke that you sette them in the afternoon, in a fayre westerly winde, and in 

the wane of the Moone. Plinie sayth that this note is of great importance for the encrease 

of the tree and goodnesse of the fruite: if the tree be planted in the encrease of the Moone, 

it groweth to be very great: but yf it be in the wane, it wil be smaller, yet a great deale 

more lasting‖ (Heresbachius 1577, 71v –72r). 

 Here we have an example of the longue durée of the French Annales school of 

history. Change in material culture and practice in this period was often very slow and the 

technological links to previous centuries remained unbroken. We emphasize this partly to 

make the contrast with the period beginning from the agricultural and industrial 

revolutions to the present. Constant technical innovation, of which GM technology is an 

example, occurs today in practice and is embedded as a social and cultural value, though 

it is not an unquestioned one as the debate whether the rate of innovation is a necessity or 

a danger to society shows. We also stress the longue durée in sixteenth-century 

agriculture because it helps to shape our romantic image of the farmer and his links to the 

soil. 

 The farming calendar was an immutable one. It was controlled by the seasons and 

by dates such as saints‘ feasts (the latter also further helping to cement the farmer into the 

social and religious fabric of society.) 

 Thomas Tusser set out what a farmer had to do each month. In February, for 

instance, he advised: 

 Who laieth on doong er he laieth on plow 
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 such husbandrie useth as thrift doth alow. 

 One month er ye spred it, so still let it stand, 

 er ever to plow it, ye take it in hand. 

………………….  

            Go plow in the stubble, for now is the season, 

 for sowing of fitchis of beanes and of peason. 

 Sowe runcivals timelie, and all that be gray, 

       but sowe not the white till S. Gregories day [12
th

 of March] (Tusser 1878 [1580], 

87). 

 

Tusser also fixed  ―the farmers dailie diet‖ into the seasons: 

 When Easter comes, who knows not than, 

 That Veale and Bakon is the man: 

 And Martinmas beefe
(1)

 do beare good tack, 

When countrie folke doe dainties lack (Tusser  1878 [1580], 28).
7
   

The fixed links of farming to nature, to the seasons, have become less rigid as we 

come to the present. The immutable laws of seasonality have been subverted by simple if 

expensive techniques of glass or plastic protection, heating, watering, and lighting. New 

early and late crops also help us ignore the seasons, while the globalization of food 

production means that people in Britain can eat, if not taste, California strawberries in the 

middle of winter. It may be that GM technology will further lessen our dependence on the 

seasons and so further break down the old image of farming as unchanging or slow to 

change and working according to the fixed rhythms of nature. 
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5. The New Science and the Baconian Program: The Union of the Sciences with 

the Crafts. 

GM technology is, if nothing else, a union of science and the craft of agriculture. The 

idea that science should be applied was developed in the seventeenth century and is often 

associated with the philosophy of Francis Bacon. This view was in opposition to Aristotle 

who had argued that the true philosopher was concerned with universal knowledge and 

principles and, unlike the artisan, was not limited to practical ends:  

… they [the first philosophers] philosophised in order to escape from ignorance, 

evidently they were pursuing science in order to know, and not for any utilitarian 

end. And this is confirmed by the facts; for it was when almost all the necessities 

of life and the things that make for comfort and recreation were present, that such 

knowledge began to be sought. Evidently we do not seek it for the sake of any 

other advantage; but as the man is free, we say, who exists for himself and not for 

another, so we pursue this as the only free science, for it alone exists for itself 

(Aristotle, Metaphysics 982
b
 21-28 in Barnes 1984).

8
   

Bacon refuted Aristotle‘s separation of natural philosophy (science) from the crafts and 

mechanical arts. Instead, he argued that they should be united and should mutually enrich 

each other: 

… let no man look for much progress in the sciences – especially in the practical 

part of them – unless natural philosophy be carried on and applied to particular 

sciences and particular sciences be carried back again to natural philosophy …. 

For want of this, astronomy, optics, music, a number of mechanical arts … 
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altogether lack profoundness, and merely glide along the surface and variety of 

things (Francis Bacon 1875b, 79).  

Historians usually point out that Bacon argued that science should be ―fructiferous‖ as 

well as ―luciferous,‖ that it should bear fruit or practical results as well as light or pure 

knowledge. What is less often remarked upon is Bacon‘s hope that the practical arts 

should be informed by luciferous experiments, by ―pure science‖ to use our terminology: 

For the mechanic, not troubling himself with the investigation of truth confined 

his attention to those things which bear upon his practical work … But then only 

will there be good ground of hope for the further advance of knowledge when 

there shall be received and gathered together into natural history [which included 

agriculture] a variety of experiments which are of no use in themselves but simply 

serve to discover causes and axioms, which I call Experimenta lucifera, 

experiments of light, to distinguish them from those which I call fructifera, 

experiments of fruit. Now experiments of this kind have one admirable property 

and condition: they never fail or miss. For since they are applied, not for the 

purpose of producing any particular effect, but only of discovering the natural 

cause of some effect, they answer the end equally well whichever way they turn 

out: for they settle the question (Bacon 1875b, 95, emphasis original).     

Once the experiments of light ―discover true causes and axioms,‖ then the axioms 

―supply practice with its instruments, not one by one, but in clusters, and draw after them 

trains and troops of works‖ (Bacon 1975b, 71). In other words, pure science can produce 

a rich supply of applied results. 
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 The rise of experimental philosophy or science occurred in the seventeenth 

century with the works of Galileo, Newton, Boyle, the philosophy of Bacon, and, it has 

been argued, earlier with the alchemical and natural magic traditions as well as with 

developments in medicine. The enthusiasm for experimentation was part of a more 

general movement by natural philosophers or scientists away from contemplating nature, 

from trying to answer Aristotle‘s final cause which was concerned with why something 

was as it was, to answering ‗how‘ questions. Experiment and mathematics were seen as 

the keys to investigating how nature functioned. ―How‖ questions were much more 

conducive to practical results. The investigation was to be an active and precise one, 

capable of being repeated and tested by others. Of course, there was disagreement over 

methods and over the roles of experiment and mathematics, for instance as between the 

philosophies of Bacon and Descartes and their followers. But there is a general consensus 

among historians that the investigation of nature radically changed in the seventeenth 

century. 

 It could be argued that it was only from the nineteenth century on that science 

actually started to produce applied results of any significance. Nevertheless, the present- 

day application of genetics to agriculture can be seen not only as following in the Judaeo-

Christian tradition of utilizing nature but also as exemplifying the new seventeenth- 

century vision of science in which scientific knowledge is of a type that can produce 

practical results. 

 The positive rhetoric surrounding genetic manipulation is often concerned with 

progress and improvement; both were part of the rhetoric of the new science. Again, it is 

worth looking at what Bacon wrote, for he epitomizes the views of many of the 
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protagonists of the new science. He was positive about progress. Unlike some of the 

renaissance humanists, Bacon did not believe that in the past was to be found perfect 

knowledge. Ancient authors and their authority, he wrote, held back progress and the 

acquisition of true knowledge: 

Again, men have been kept back as by a kind of enchantment from progress in the 

sciences by reverence for antiquity, by the authority of men accounted great in 

philosophy … (Bacon 1875b, 81-82). 

Or, as Paracelsus, Galileo and Harvey put it, their teacher would be the book of nature 

and not other men‘s books (Pagel 1958, 56-57).
9
 

References to Pliny on the best time to plant trees would no longer do. As the 

links between past and present-day knowledge were being disputed and broken, so the 

notion of revolutionary and incommensurable knowledge as a characteristic of the new 

science was being articulated at this time.
10

 Bacon turned down the notion of adding new 

knowledge onto the past. Instead of continuity, radically new fundamental theories had to 

be discovered: 

It is idle to expect any great advancement in science from the superinducing and 

engrafting of new things upon old. We must begin anew from the very 

foundations, unless we would revolve for ever in a circle with mean and 

contemptible progress (Bacon 1875b, 52). 

If genetic manipulation is interpreted as revolutionary rather than in terms of continuity 

and development, then it falls within the concept of scientific change envisaged by the 

founders of the new science.  



 35 

What of the rate of change and progress? Today scientific and technical progress 

is rapid and genetic manipulation has been developed perhaps at a faster rate 

scientifically and commercially that it is possible to accept and assimilate at political, 

ethical and social levels – at least in some countries. In Bacon‘s vision of the new science 

the rate of change in applied science, technology and the crafts would become far quicker 

than it had been previously. He would have recognized the picture we drew earlier of 

extremely slow change in agriculture, and indeed our image of the rate of change may 

well derive ultimately from the rhetoric of the new science: 

Nor is it only the admiration of antiquity, authority and consent, that has forced 

the industry of man to rest satisfied with the discoveries already made; but also an 

admiration for the works themselves of which the human race has long been in 

possession .…Again, if you …take notice of such things as … the discovery of 

the works of Bacchus and Ceres – that is the art of preparing wine and beer and of 

making bread; the discovery once more of the delicacies of the table, of 

distillations and the like; and if you likewise bear in mind the long periods which 

it has taken to bring these things to their present degree of perfection (for they are 

all ancient except distillation), and again (as has been said of clocks) how little 

they owe to observations and axioms of nature [i.e., science], and how easily and 

obviously and as it were by casual suggestion they may have been discovered; 

you will easily cease from wondering, and on the contrary will pity the condition 

of mankind, seeing that in a course of so many ages there has been so great a 

dearth and barrenness of arts and inventions (Bacon 1875b, 82-83). 
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Innovation in scientific theories and in techniques and crafts was part of the rhetoric of 

the new science of the seventeenth century. GM science and technology may appear to 

some to be new and unexpected, but these are precisely the qualities that the new science 

was aiming at. Bacon proposed, and would have recognized, many of the characteristics, 

though not all, of the present day enterprise of science of which genetic manipulation is 

part. For instance, in New Atlantis (1627; Bacon 1875a) he envisaged scientists working 

in teams. However, the commercial nature of modern science would be almost 

unrecognizable to Bacon; scientists then often benefited from patronage by the court or 

the nobility, or they were men of independent means like Boyle. However, seventeenth-

century chemists who sold their remedies commercially look forward to the druggists of 

the eighteenth century and then to the giant pharmaceutical companies of the nineteenth 

and twentieth centuries. What was largely absent in Bacon‘s time was any conception of 

the ethical issues that might come with scientific and technological developments. 

 The new science and Bacon can help us to contextualize historically the science 

of genetic manipulation, just as the Bible does in a different way. But has Bacon anything 

to say that approaches in substance to the science of the genetic manipulation of crops?  

On the face of it, he did in New Atlantis, and it is worth quoting the passage in full: 

We have also large and various orchards and gardens, wherein we do not so much 

respect beauty, as variety of ground and soil, proper for divers [various] trees and 

herbs: and some very spacious, where trees and berries are set whereof we make 

divers kinds of drinks, besides the vineyards. In these we practise likewise all 

conclusions of grafting and inoculating, as well of wild trees as fruit-trees, which 

produceth many effects. And we make by art in the same orchards and gardens, 
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trees and flowers to come earlier or later than their seasons; and to come up and 

bear more speedily than by their natural course they do. We make them also by art 

greater much than their nature; and their fruit greater and sweeter and of differing 

taste, smell, colour, and figure, from their nature. And many of them we so order, 

as they become of medicinal use. 

 We have also means to make divers plants rise by mixtures of earths 

without seeds; and likewise to make divers new plants, differing from the vulgar; 

and to make one tree or plant turn into another (Bacon 1875a.158-159).           

Many of these techniques were known about already and it is clear that Bacon approved 

of bypassing the seasons and altering the ―natural‖ course. He also believed that the ideal 

scientists in New Atlantis would be able to make a new species, which is what perhaps 

GM science will be able to achieve. Yet Bacon was silent as to how a new species would 

be made: it was an example of what the new science might achieve in the distant ideal 

future, but it is partly the nature of the technologies involved in genetic manipulation that 

cause disquiet. We can also note that Bacon expressed no ethical qualms about creating 

new species – he would have seen it as improving humankind‘s life. A sign of the 

historical difference between the cosmos of knowledge in Bacon‘s time and in today‘s is  

that Christianity rather than science could be brought in to support  the possibility of 

creating new species. Before his Fall, Adam was believed by English Protestants in the 

seventeenth century to have cultivated the Garden of Eden: 

God knew that Idleness corrupts the best natures, and therefore Man was 

imployed in that humble vocation; for though God did at first create the kinds of 

all Plants, yet doubtless man had and yet hath an honest Allowance to procreate a 
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Diversity of Species by Transplantation, Ingraftings, Innoculations and other 

various Cultivations, which were Incestuous in other creatures (Pettus 1674, 43-

44 in Webster 1975, 466).
11

 

The new science promised to enlarge man‘s dominion over nature, but until the 

nineteenth century its practical achievements were few. In agriculture improvements 

came from within agriculture. Moreover, the Biblical prophesy that man was doomed to 

labor on the soil still appeared valid a century and a half after Bacon wrote The New 

Organon. Though, the adventitious discovery of a new plant rather than science seemed 

capable of wiping out the curse put upon Adam. Joseph Banks (1743-1820), who came to 

Tahiti in 1769 on Cook‘s first voyage, observed the island‘s bread fruit trees and wrote: 

In the article of food these happy people may almost be said to be exempt from 

the curse of our forefather; scarcely can it be said that they earn their bread with 

the sweat of their brow when their cheifest sustenance Bread fruit is procurd with 

no more trouble than that of climbing a tree and pulling it down. Not that the trees 

grow here spontaneously but, if a man should in the course of his life time plant 

10 such trees, which if well done might take the labour of an hour or thereabouts, 

he would as completely fulfull [sic] his duty to his own as well as future 

generations as we natives of less temperature climates can do by [continuously 

toiling to sew in winter and reaping in summer] (Beaglehole 1963, 341). 

       

6. Shaping the natural environment 

GM crops, it could be argued, are a further example of human beings shaping the 

natural environment. Their introduction will probably increase the trend to monoculture 
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and uniformity. They can, therefore, be viewed as helping change and distort existing 

ecosystems especially with regard to habitats and plant, insect and animal variety. In 

addition, genetic contamination from GM plants to ―natural‖ plant species is a feared 

danger. Historically, one can discuss attitudes to human changes to the environment. 

However, it is difficult to find historical analogues to the laboratory-based science of 

genetic manipulation, though a global transfer of plant genes has taken place at a 

―natural‖ level with the movement of plant species such as eucalyptus, sugar, potatoes, 

etc., from one continent to another in the past five hundred years. 

 In many respects worries about man‘s shaping power over nature was late in 

coming. In the early modern period and later, changing the natural environment for 

human use and health was often seen as an unquestioned good, although cities and towns 

were viewed as foci of ill health. The early European settlers of North America, for 

example, unhesitatingly believed that all her natural resources were there to be exploited. 

Captain John Smith, one of the leaders of the colony in Virginia, wrote in 1616 of New 

England‘s wood and fisheries: 

Of woods seeing there is plenty of all sorts, if those that build ships and boates, 

buy wood at so greate a price, as it is in England, Spain, France, Italy and Holland 

… live well by their trade … what hazard will be here, but doe much better? And 

what commoditie in Europe doth more decay than wood? For the goodnesse of 

the ground, let us take it fertill, or barren, or as it is: seeing it is certaine it beares 

fruites, to nourish and feed man and beast, as well as England, and the Sea those 

severall sorts of fish I have related … you may serve all Europe better and farre 
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cheaper than can the Izeland fishers, or the Hollanders, Cape blank, or New found 

land  … (Smith, Captain John 1616, 21-22 in Barbour 1986, I, 337). 

Smith‘s account, like many others, was part of the propaganda aimed at getting settlers to 

come over to America from England (in the same paragraph he indicates the need for 

more labor). Smith depicted a land of plenty and profit, where, despite his recognition of 

the depletion of European sources of wood, there was no acknowledgement of the need 

for conservation or replenishment. Such descriptions also reflected the expansionist mood 

of Europeans. The natural resources of old Europe were to be replenished from a new 

continent and from the re-discovered Far East. Moreover, there was the hope that new 

kinds of resources would be found, as they were with tobacco, sugar, potatoes, Indian 

corn, quinine etc. 

 There were few initial worries about using up America‘s natural resources. 

Preservation of nature, which figures largely in the GM debate, was not in the minds of 

the early settlers. Indeed, they saw some aspects of nature as positively dangerous to their 

health. Forests and woods in hot areas were viewed as pathological, helping to create 

miasmatic disease-producing damp air and fogs. The mortality in the early years of 

Virginia and of Maryland was ascribed to the presence of surrounding woods. When they 

were cut down, the settlers‘ health, it was reported, improved (Speed 1676, 43-44).
12

  

 Changing the environment, of course, has occurred throughout the course of 

human settlement, and GM crops fit into this pattern. The spread of GM crops and food is 

also linked by some commentators to power. Both state and corporate pressure has been 

exerted upon developing countries to accept GM crops and some developed countries 

have also experienced the same pressure, especially in the forum of the World Trade 
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negotiations. The historical analogy that comes to mind is the way that colonial 

settlement sought to change the environment. Here, the elements of power and profit are 

present, though there are differences. Colonial changes to the environment were far more 

extensive either in reality or programmatically than GM crop technology has been so far. 

Indeed, the defenders of GM technology would argue that it will not radically change the 

environment. However, it is worth setting out some examples from the history of colonial 

settlement to show that in the past the wholesale alteration of the environment was not 

perceived to be a problem, and that medical theory played a role in the process. 

 Medical theories about the need to clear wilderness and especially woods and 

forests in the tropics went together with colonial settlement and with the search for profit. 

In the West Indies, for example, the islands‘ environment was transformed by sugar 

monoculture. Deforestation took place on a grand scale. Barbados was the first island to 

be cleared of trees by the later seventeenth century and many of the rest of the islands had 

largely lost their forests in the next century. The need of plantation owners to clear the 

land drove the process. There were inconveniences: ―at the Barbados all the trees are 

destroyed, so that wanting wood to boyle their sugar, they are forc‘d to send for coales 

from England‖ (Anon 1676 in Watts 1987, 186).
13

  

 Medical thinking supported such clearances. The environment, especially climate, 

was viewed up to the end of the nineteenth century as a major cause of illness. In the 

tropics Europeans, it was believed, were especially vulnerable when living in hot humid 

unventilated low-lying land. The advice was to settle on high ground. Here the air was 

drier and moved by breezes. James Lind (1716-1794) of scurvy fame agreed with these 

recommendations in his influential An Essay on Diseases Incidental to Europeans in Hot 
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Climates (1768). He also believed that if settlement could not be made in healthy places 

then the environment should be engineered to be healthy: 

… it is to be hoped, that as soon as Granada and the Grenadines (which have 

lately proved so fatal to the English planters) are cleared of woods, due attention 

will be given to situations so eligible for houses … we shall then hear nothing 

more of fatal diseases sweeping off the inhabitants of these islands (Lind 1768, 

202-203)  

Such medical thinking, which justified wholesale environmental change can also be 

found in the opening up of Australia in the nineteenth century. The writer, former 

apothecary, and amateur gold digger, William Howitt (1792-1879) wrote in 1855 of 

Australia: 

It is yet, with very trivial exception, one huge unreclaimed forest. Now, I do not 

believe that any country, under any climate in the world, can be pronounced a 

thoroughly healthy country, while it is in this state. The immense quantity of 

vegetable matter rotting on the surface of the earth, and still more of that rotting in 

the waters, which the visitants must drink cannot be very healthy. The choked up 

valleys, dense with scrub and rank grass and weeds, and the equally rank 

vegetation of swamps, cannot tend to health. All these evils, the axe and the 

plough, and the fire of settlers, will gradually and eventually remove; and when 

that is done, I do not believe that there will be a more healthy country on the 

globe (Howitt 1855, I, 231).  

Medicine in this period would have had no qualms about humans shaping the 

environment or indeed about the danger of monoculture to the environment. Given not 
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only the climatological theory of disease but also the medical belief that peoples‘ 

constitutions were shaped by the constitutions of the places that they lived in, anything 

which made the environment more like that back home in Britain was health-giving. 

These medical ideas go back to the Greeks and they were genuinely believed in by 

British and continental European colonizers from the sixteenth to the late nineteenth 

centuries. However, in the present day we may, depending on our point of view, interpret 

the application of such beliefs to colonial environments not only as medical theories 

strictu sensu but also as colonial ideology. The new owners of the land change it, linking 

it more to themselves and shaping it into their own image and culture. This, it was 

believed, helps to make the land more healthy for the new settlers, and it also underwrites 

their possession and power over it. Moreover, it ties in well with the need to make profits. 

In the nineteenth century such views were also linked to a racial discourse in 

which European agriculture was perceived to be superior and progressive, reflective of 

racial superiority. In India, the Presidency Surgeon of Bengal, James Ranald Martin, 

wrote in 1837 of the unhealthiness of uncultivated nature: ―pestilential marshes‖ and 

impenetrable forests where ―no wind disperses the putrid exhalations of the trees … the 

soil excluded from genial and purifying warmth of the air, exhales nothing but poison and 

an atmosphere of death gathers over all the country.‖ Human ―industry and perseverance‖ 

can change this with the axe and fire ―so that vanquished nature yields its empire to man 

who thus creates a country for himself‖ (Martin 1837, 86-87). Martin easily slid from 

―vanquished nature‖ losing its environment to writing of Europeans creating a country for 

themselves to replace the one that Indians had made. The move is justified in the name of 

‖improvement‖ which partly reflects a new confidence in British technological 
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superiority in the wake of the Industrial Revolution.
14

  The result of such improvement is 

to create a new environment that belongs to, and in terms of health, fits the English rather 

than its original owners. 

Agriculture must be much improved in Bengal before the European … can be said 

to have created a country for himself. A Hindoo field is described by [James] Mill 

to be in the highest state of cultivation, where only so far changed by the plough, 

as to afford a scanty supply of mould for recovering the seed, while the useless 

and hurtful vegetation is so far from being eradicated, that when burning precedes 

not, the grasses and sterils which have bid defiance to the plough, cover a large 

portion of the surface (Martin 1837, 87). 

Such lack of improvement was typically seen by the British as the result of Indian 

―laziness‖ and their antipathy and blindness to European notions of progress: ―The same 

author [Mill] concludes that ‘everything which savours of ingenuity, even the most 

natural results of common observation and good sense, are foreign to the agriculture of 

the Hindoos‘‖ (Martin 1837, 87 

Racist discourse is no longer prevalent amongst medical writers. However, one 

can ask whether the discourse of scientific progress which surrounds GM technology also 

implies that some countries are more advanced than others; that, to use the terminology 

of the nineteenth century, some are higher than others in the scale of civilization. Other 

questions that come to mind from reading material such as Martin‘s are: to whom does 

the environment that GM technology produces belong, whom does it ―fit,‖ and are such 

questions still relevant today? We can note that today the medical benefits of changing 

the environment through GM technology are not expressed as positively as they were 
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when colonization was reshaping nature. This is partly because the climatological theory 

of disease had been replaced after the laboratory-based bacteriological revolution of the 

later nineteenth century, and partly because of the development in the nineteenth century 

of the neutral stance (in an ideal world) of statistically based clinical trials. In medicine 

the link between places and people has been attenuated. What is now important are 

bacteria, viruses, and genes that may have preferred locations but which can in principle 

be found in any laboratory in the world. Laboratory-produced crops may also have 

lessened for some, but not all, the sense of crops ‖belonging‖ to a place, and perhaps it is 

no accident that the bio-medical developments that loosened the ties between climates, 

places and diseases are echoed by GM crops  since the laboratory is central for both.  

Paradoxically, earlier  colonial settlement and its reshaping of the environment 

also began to dilute the sense of place in agriculture. European exploration, trade, and 

colonization started a wave of globalization. From the sixteenth century onwards, plants, 

animals and human beings were transported between and across continents.
15

 The early 

English settlers, for instance, looked to see if English plants would grow and if they and 

their animals would thrive in North America, though they were also quick to see the 

potential of indigenous products like tobacco. In one description of Southern Virginia, 

Indian corn (and also rice) was promoted, but so was English wheat:          

But lest our palats … dislike whatever is not native to our owne Country 

[England] and wheat is justly esteemed more proper this happy soyle, though at 

first too rich to receive it, after it hath contributed to your wealth by diminution of 

its owne richnesse, in three or four crops of Rice, Flax, Indian Corne, or 
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Rapeseed, will receive the English wheat with a gratefull retribution of thirty for 

one increase (E.W. 1650, III, 12).
16

 

Globalization took place within a localist framework: in the example above the 

soil had to be altered to grow wheat. Conversely, English bodies, in the view of medical 

and lay writers, had to be ‖seasoned‖ to the constitution of places like Virginia by not 

working hard in the first year and by gradual acclimatization (see Kupperman 1984). In 

the process of recognising the local limits to life and growth, the colonial globalizing 

enterprise attempted to attenuate them.  We leave it to others to elaborate further on the 

global and localist dimensions of GM technology. 

 

7. Conclusion: Improvement, Population and Agriculture 

In some ways the previous section has been related only very generally to the 

spread across the world of GM crops. However, as we come to the nineteenth century, the 

historical parallels and roots to GM technology become closer, though differences remain 

apparent. 

In this section we want to bring out the links between GM crops and the theory of 

evolution. Competition for food and selective breeding were two formative aspects of 

Charles Darwin‘s (1809-1882) theory of evolution by natural selection. The ability of 

GM crops to alleviate world hunger is advertised as one of their benefits. And, the 

analogy is often made between GM crop technology and traditional selective breeding of 

plants and animals, especially by those who see genetic manipulation as a continuation 

with the past. 
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Thomas Malthus (1766-1834) in his Essay on the Principle of Population (1798) 

famously feared that the rise in population would outstrip the increase in the food supply. 

Hence a perpetual struggle for existence was inevitable. The environment now became 

the arena for this struggle, and the more populous it was the greater the struggle: 

Whatever was the original number of British Emigrants that increased so fast in 

the North American Colonies; let us ask, why does not an equal number produce 

an equal increase, in the same time, in Great Britain? The great and obvious cause 

to be assigned is, the want of room and food, or, in other words, misery (Malthus 

1798, 109).  

In his autobiography Darwin wrote that having been convinced that variation 

occurred in nature he then enquired into ―domesticated productions‖ ―by conversation 

with skilfull breeders and gardeners and by extensive reading … But how selection could 

be applied to organisms living in a state of nature remained for some time a mystery to 

me.‖ Then: 

In October 1838, that is, fifteen months after I had begun my systematic enquiry, I 

happened to read for amusement ‗Malthus on Population’, and being well 

prepared to appreciate the struggle for existence which everywhere goes on from 

long continued observations of the habits of animals and plants, it at once struck 

me that under these circumstances favourable variations would tend to be 

preserved, and unfavourable ones to be destroyed. The results of this would be the 

formation of new species. Here, then, I had at last got a theory by which to work 

(Darwin 2002, 72).  
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In chapter 3, ―Struggle for Existence,‖ of The Origin of Species (1859) Darwin 

gave Malthus a prominent place in his argument: ―Hence, as more individuals are 

produced than can possible survive, there must in every case be a struggle for existence 

…It is the doctrine of Malthus applied with manifold force to the whole animal and 

vegetable kingdoms‖ (Darwin 1974 [1859], 117).  Food production and selection of 

plants and animals thus became enmeshed into the most powerful biological theory of the 

last two centuries. The science of genetics, when it developed after Darwin‘s theory, 

played a crucial role in the creation of GM crop technology. But, it is, we think, no 

accident that this technology is the material expression of two major constituents of 

Darwinian evolution: food production and selection. Paradoxically, GM crop technology 

is a child of evolution yet it is also claimed to be a way of controlling and of bypassing 

evolution. The technology thus continues the tradition of human beings having dominion 

over nature and shaping it. It is also an examplar of the Baconian and new science‘s hope 

that practical results should issue from pure science. 

Finally, one could note how in chapter 3 of The Origin of Species Darwin stressed 

the interdependence of plants and animals with each other. The science of ecology, and 

with it campaigns for conservation, were emerging at this time. For instance, George 

Marsh‘s (1801-1882) Man and Nature (1864) challenged the wholesale destruction of the 

environment for profit, and noted that in the long run it produced more loss than gain. 

Such views also shape some present day perceptions of the environment and inform part 

of the GM debate. But that, we think, is another story.                  
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B. Medical Intervention to Correct the Deficiencies of Nature 

1. Introduction 

In the preceding case study, we saw that nature was, by and large, positively 

valued and thus appeals to it guided judgment and behavior.  Such appeals were 

warranted, because nature involved a unity of plants, animals, and humans, the goods of 

which were intimately bound up with each other.  Utility, improvement, and progress in 

agriculture became positive values in the context of this unity.  Altering nature, which 

was achieved late in the period and only on a modest scale, was acceptable if it served 

these goals and thus enlarged man‘s dominion over nature.  The proper exercise of that 

dominion, however, was understood in terms of the unity of nature.  There were justified 

limits on our use of nature. 

A concept of nature as normative plays a major role both in the philosophy of 

medicine of Dr. John Gregory and in the science of man and morals of David Hume 

(1711-1776) of the late eighteenth-century Scottish Enlightenment.  As in the case of 

foods, it was thought at the time that the normative dimensions of nature were directly 

observable, following the discipline of Baconian scientific method.  Disease was thought 

to involve either an over-response or under-response of nature to changes in anatomy or 

physiology and the purpose of medicine was to correct these deficiencies of nature by 

restoring the body to it normal conditions.  The capacities of medicine to accomplish this 

purpose were thought to be limited and expandable only with cautious attention to the 

increased iatrogenic risks of efforts to improve medical care. 

Gregory provides the following conception of nature:   
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We shall consider what is meant by nature – It is sometimes meant by the word 

nature the general system of laws by which God governs the world at other times 

it is used to express the particular system of laws by which any part of the world 

is governed at other times to express that unknown principle in the animal 

oeconomy by which the Body of itself may thro‘ off Diseases (Gregory 1770, 2). 

He does not treat nature as impersonal, but personifies nature, referring to nature with the 

feminine personal pronoun.  Nature, Gregory holds, nurtures her creatures, though 

slowly.  He has this to say about nature, in the second of these two senses, in his 

Comparative View of the State and Faculties of Man, with those of the Animal World 

(1772a) (most of which he presented to meetings of the Aberdeen Philosophical Society, 

which he helped to found along with his cousin Thomas Reid and other literati of that 

Northeast city): 

Nature brings all her works to perfection by a gradual process.  Man, the last and 

most perfect of her works below, arrives at this by a very slow process (Gregory 

1772a, 55-56). 

 During the seventeenth and eighteenth centuries, in the period roughly from 

Bacon to Hume, there developed in British philosophy of science and medicine the view 

that the normative dimensions of nature were directly observable and that the normative 

itself existed in nature and was directly observable.  As can be seen in the above passages 

from Gregory, far from being understood as value-neutral, nature was understood to be 

value-laden and also to include realities that were intrinsically normative: standards for 

correct structure (anatomy) and function (physiology) were written into nature itself, 

constitutive of it.  Because nature was understood to be observable by science and 
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medicine (using the methods of Baconian science) the normative dimensions of nature 

and the normative itself were understood to be both real and observable.  On such a view, 

the normative did not somehow supervene on nature or the real (as we now, to our loss, 

tend to think).  Instead, the normative was understood to be something real and therefore 

as something that helped to constitute nature.  Insofar as the normative was constitutive 

of or found in nature, the normative was directly observable.  Put another way, there 

developed in this period of British philosophy of science and medicine a robust realism of 

the normative in nature, a robust moral realism. 

 In medicine this moral realism of the observable normative was developed 

especially in the work of John Gregory, a Scottish physician, medical educator, and 

ethicist (Gregory 1772b; McCullough 1998a, 1998b), and in the moral psychology and 

philosophy of David Hume (1739).  Gregory held that nature is good at doing things that 

are good for human beings, maintaining health and correcting its loss, in particular.  

Health is an example of a normative dimension of nature that is directly observable.  

Hume provided an account of the intrinsically normative in nature, in particular the 

principle of sympathy that is a constitutive causal principle of human nature and by its 

very nature and function normative.  Both Gregory and Hume were thoroughgoing 

Baconians, and so we start our consideration of seventeenth- and eighteenth-century 

British views of the observable normative in nature with a brief review of Bacon‘s 

experience-based method and its influence on medical science. 

2. Baconian experience-based method and its influence on medical science 

Baconian scientific method provided the intellectual foundations for this moral 

realism and realism of the normative.  The prevailing spirit of the time included a three-
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pronged attack on then-current science and medicine.  The first prong involved a frontal 

assault on dogmatism, i.e., uncritical adherence to authorities, especially adherence to 

authorities that would not or, worse, could not be corrected by appeal to observation and 

experiment.  The second prong assailed the ―metaphysical‖ character of old ways of 

thinking.  It is crucial to be clear what this critique involved: an objection to speculative 

metaphysics that was beyond the ken and therefore correction of observation and 

experiment.  This critique did not involve rejection of metaphysics per se.  It cannot be 

emphasized enough that this critique did not involve a rejection of a metaphysics of 

causes and their effects, i.e., that there really existed causes in nature.  Speculative 

metaphysics appealed to the Cartesian method of introspection, the examination of ideas 

without any reference to experience, to determine which ideas were clear and distinct and 

therefore true (i.e., which had as their extension separately existing res).  Speculation that 

was undisciplined by experience (speculation disciplined by experience is acceptable and 

involves hypothesis formation and testing) was rejected and along with it a priori 

metaphysics and all other forms of a priori reasoning.  The third prong of the critique 

rejected system-building as often disconnected from reality, despite the intricacy and 

evident beauty of classification systems.  Systematic nosologies of disease, for example, 

spun out in their own momentum ran the risk of being mere words, nominal, and not 

descriptive of something real. 

Bacon‘s philosophy of science and medicine provided an alternative to 

dogmatism, speculative metaphysics, and nominal systems.  Bacon proposed to ground 

science and medicine in experience, properly understood.  
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There remains simple experience; which, if taken as it comes is called accident; if 

sought for, experiment.  But this kind of experience is no better than a broom 

without its band, as the saying is; -- a mere groping, as of men in the dark, that 

feel all around them for the chance of finding their way; when they had much 

better wait for daylight, or light a candle, then go.  But the true method of 

experience on the contrary first lights the candle, and then by means of the candle 

shows the way; commencing as it does with experience duly ordered and 

digested, not bungling or erratic, and from it educing axioms, and from 

established axioms again new experiments; even as it was not without divine 

order and method that the divine word operated on the created mass (Bacon 

1875b, 81). 

The true investigator of nature, who aims to produce results that we can rely on in 

subsequent investigations and in interventions in human lives intended to ―relieve man‘s 

estate,‖ goes about gathering experience in a disciplined, not serendipitous, fashion, by 

forming and testing hypotheses about the order of nature, an order given to nature by the 

creator god of deism. 

 By following the method of experience, the investigator of nature submits to the 

discipline of identifying discoverable reality, especially the principles of things, the real 

constitutive causal forces or components in them.  In this way, the investigator of nature 

establishes claims that range along a continuum of ―certainty‖ – a better word choice now 

would be ‗reliability‘.  This continuum ranges from the ―certainly true,‖ i.e., highly 

unlikely to be refuted by further experience, at one end through the ―doubtful whether 

true,‖ to ―certainly not true‖ (Bacon 1875b, 260).  Accumulating knowledge (justified, 
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i.e., well founded, and therefore reliable belief) is understood by Bacon to be a rigorous 

process. 

… if in any statement there be anything doubtful or questionable, I would by no 

means have it surpressed or passed in silence, but plainly and perspicuously set 

down by way of note or admonition.  For I want this primary history to be 

compiled with a most religious care, as if every particular were stated upon oath; 

seeing that it  is the book of God‘s works, and (so far as the majesty of heaven 

may be compared with the humbleness of earthly things) a kind of second 

Scripture (Bacon 1875c, 261). 

Bacon‘s influence on medical science was profound (and still is, in the form of 

evidence-based medicine, which Baconian medical scientists anticipated more than two 

centuries ago).  Thomas Sydenham (1624-1689) followed Bacon and understood nature 

to be ―the totality of events according to a strict and impersonal causal nexus‖ that was 

ordained by a creator god (King 1970, 117).  Sydenham insisted that physicians have 

rationales for their remedies – and so he rejects ―empirics‖ who offered remedies but no 

rationales about their supposed efficacy – and such rationales were to be developed on 

the basis of experience, the careful observation of disease and how its course is altered by 

various medical interventions.  Hermann Boerhaave (1668-1738), the founder of the 

modern science of human physiology whose teaching drew students from across Europe 

to the medical school at Leiden, becomes the great champion of Baconian method as the 

basis for physiologically based medicine. 

Lester King points out that during this period explanation in medicine was 

understood in general as ―the process whereby some particular observation or 
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phenomenon is referred to something else‖ (King 1970, 185).   The something else may 

be a ―hypothetical entity,‖ a concept, or a principle or constitutive causal component of a 

thing (King 1970, 185).  Baconian method provides explanations of the third type: 

referral to real, constitutive causes in things that generate subsequent events or things.  

These real, constitutive causal principles are the origin of ―motion:‖ regular, ordered 

change in things that can be observed following Bacon‘s prescriptions for natural and 

laboratory experiments.  This law-governed change cannot be explained in terms of the 

old, static metaphysics of substantial forms, but can be explained in terms of a dynamic 

metaphysics such as Leibniz‘s (McCullough 1996).  Baconian method rejects speculative 

metaphysics and, far from rejecting metaphysics altogether, calls for and presumes a 

dynamic metaphysics of (causal) principles. 

In summary, Baconian method in science generally and in medical science and 

clinical practice in particular promoted a critical attitude toward any proposition of fact.  

Claims about what the facts are should not be taken on authority but tested against 

experience.  Baconian method is open to anyone willing to submit to its rigorous 

discipline of observation, hypothesis formation, hypothesis testing, classifying 

hypotheses for the level of ―certainty‖ or reliability, and using the collection of tested and 

therefore more reliable hypotheses as basis for further investigation of nature and clinical 

intervention in the care of patients.  Scientific and medical knowledge and clinical 

practice are therefore based on a secular method that is not the exclusive province of 

scientists and physicians.  Explanation proceeds by reference to experientially observed 

principles, or, more precisely, from observing the steady, repeated effects of principles.  

Gregory and Hume both admit that they do not have observation directly of principles but 
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do hold that they have sufficient grounds in experience to hold that such principles exist.  

Gregory and Hume are thus both causal realists, a crucial ingredient in their metaphysics 

and therefore in their moral realism.  Finally, Baconian method is compatible with deism. 

Bacon was committed to deism – the existence of a creator god who is the author of the 

causally ordered nature that we can observe using proper method – and Gregory followed 

Bacon in this.  Indeed, Gregory goes out of his way to argue that being a physician did 

not require one to be an atheist.  Instead, Gregory appeals to the argument from design 

and experience of physicians for the existence of a creator god (McCullough 1998a).   

Hume, famously – or, more commonly then, infamously – was emphatically not a deist.  

Baconian method can be reliably applied in a science of human nature, a science of man, 

and a science of morals, to all of which Hume subscribed and contributed. 

3. Gregory on medicine’s role in correcting nature’s deficiencies 

Gregory took the view that the main purpose of medicine was to correct nature‘s 

deficiencies.  Nature sometimes under-reacted to disease and injury and sometimes over-

reacted to them.  Return to normal function was the goal.  Normal structure and function 

were thus normative: they set the standard for judging the success of medical treatment.  

Normal structure and function were also observable, which mean that the natural as both 

normal and normative was observable.  

Gregory‘s views on the observable normative in nature have their roots not only 

in Baconian method but in the views of such Continental figures as Friedrich Hoffmann 

(1660-1742) and Georg Stahl (1660-1734) on the human body, not as a simple body-

machine, but as a complex of mind and body.  Hoffmann held that the ―life of man 

consists in the uninterrupted communion of mind and body‖ (Hoffmann 1971, 11).  
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Hoffmann went on to claim that there is a ―vital principle‖ in humans, that provides a 

causal source not only of mechanistic bodily functions but also of ―thinking and 

reasoning‖ (Hoffmann 1971, 12-13).  For Hoffmann, the mind possessed an animal spirit 

that originated purposive movement – of the body and of the mind. 

On such an account each human being has a nature and that nature is the same in 

each of us, a dynamic nature originating in the vis viva (living force).  With enough 

persistent, disciplined observation the investigator of human nature can identify with high 

reliability the principles of regular activity or habit that constitute human nature as an 

active force or animal spirit.  For Gregory this investigation leads to the identification of 

two constitutive principles in human nature: reason, ―a weak principle‖ (Gregory 1772a, 

15); and the social principle, surely the stronger principle that ―unites them [human 

beings] into societies, and attaches them to one another by sympathy and affection.  This 

principle is the source of the most heart-felt pleasure which we can ever taste‖ (Gregory 

1772a, 86). 

Gregory‘s views on the primacy of the social or moral principle in human nature 

are not unique; they reflect widely held views of Scottish-Enlightenment figures 

(McCullough 1998a).  Gregory takes his account of the moral principle from Hume 

(about which principle more in the next section).  It is worth noting that the discovery of 

the social principle helped to solve a major political problem in Scotland after unification 

of 1707 and failed rebellion/civil war four decades later: how to have a nation or people 

with a distinct national identity in the absence of their having any longer their own, 

independent state.  The normative dimensions of the social principle include both 
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morality and politics, with consequences felt to the present day in the devolution of 

power to Scotland and its new – more accurately, restored – Parliament. 

Gregory understood nature to bring her animal works to perfection by a faster 

gradual process than she does in the case of humans.  Animals, for example, have a built-

in capacity to heal from their illnesses and wounds – what he calls the ―animal above.‖ 

This capacity works better in animals than it does in humans; animals usually recover and 

do so quickly, unless they are overwhelmed by their disease or injury in which case they 

quickly die.  Here Gregory is reporting the results of Baconian observation of nature 

doing a good thing, perfecting animal works by preserving their health and granting them 

quick deaths.  Both the perfection and health are observable normatives. 

In the case of humans, nature most of the time responds to disease and injury 

effectively.  However, sometimes it over-responds and at other times under-responds.  

One of the purposes of medicine is to correct these inappropriate responses, so that nature 

can do its good work of restoring health. 

These efforts [to restore proper structure and function] however are sometimes 

very irregular and not at all uniform and sometime so very violent as entirely to 

destroy the machine and at other times insufficient to do any service from this 

weakness.  Here art must be called in to regulate, to restrain [when it violently 

over-responds] and assist nature [when it weakly under-responds], according as 

she shall stand in need of either.  When nature makes no efforts toward her own 

relief, physicians must be guided by experience and practice (Gregory 1768, 61-

63). 

Medicine aims to correct nature‘s deficiencies, in order to restore normal function. 
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 Gregory also holds that there is a natural language of pain, which is especially 

pertinent for adults knowing when to respond to the needs of their children. 

The cries of a Child are the voice of Nature supplicating relief.  It can express its 

wants by no other language (Gregory 1772a, 40). 

The natural language of pain does crucial work, because it activates our response to 

children from sympathy (about which more in the next section).  Our subsequent 

attention to them results in their protection and the meeting of needs that otherwise would 

go unmet, to the harm of the child. 

In his views of nature and human nature and in his concepts of health and disease, 

Gregory combines what we would call a purely descriptive statistical concept of species-

typical anatomy and physiology and what we would call a value-laden account of 

anatomy and physiology.  In Gregory‘s philosophy of medicine, health becomes an 

observable norm of the structure and function of human anatomy and physiology.  The 

norm in question is partly descriptive of the range within which most human anatomy and 

physiology falls. The norm in question is also partly normative in that this species-typical 

anatomy and physiology result in death not occurring too early in life (mortality by age 

16 was then 60%) and such that we have a decent functional status throughout life, 

especially in our advanced years.  In taking these two views he follows Bacon‘s 

prescription that the purpose of medicine is to relieve man‘s estate.  Diseases constitute 

an observable departure from this observable normative.   

The capacities of medicine to relieve man‘s estate, i.e., reduce mortality, 

morbidity, and lost functional status, Gregory reminds his reader regularly, are limited.  

Those limits should be pushed out in clinical research always attentive to the risks of 
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doing so.  Medicine takes it moral authority from its capacity to assist nature when it is 

too weak and to lessen its force when it is too violent, always appreciative of medicine‘s 

limits to do so.  Medicine‘s value comes from its attentively and carefully supplementing 

the already intrinsically valuable work of nature‘s corrective processes.  Thus, Gregory‘s 

concepts of health and disease and of the moral authority of medicine are based on a 

powerful, discoverable normative concept of the normal in nature. 

The moral authority accorded medicine thus understood is not paternalistic.  The 

ability to observe a normative nature in general and to observe the descriptive-normative 

health and disease in particular provide sufficient warrant for clinical judgment about 

patients‘ clinical needs and action to relieve them of the pain, distress, and suffering of 

injury, disease, and impending death.  This warrant includes support for Gregory‘s views 

on patients who refuse needed intervention: ―No people would be stupid or obstinate as to 

leave a dislocated arm to nature‖ (Gregory 1762, 162
r
).  However, he also holds that 

treatment cannot be forced on those who refuse it, even when necessary to save life.  

They have the right to go out of this world in any way of their own choosing, Gregory 

says, which then included self-dosing and over-dosing with laudanum (McCullough 

1998a). 

4. Hume on the observable normative 

David Hume wrote A Treatise of Human Nature with the crucial subtitle, Being 

An Attempt to introduce the experimental Method of Reasoning into Moral Subjects 

(Hume 1739)  In doing so, Hume wrote what he called a ―science of man,‖ which is self-

consciously Baconian language.  As a scientist of man, Hume held commitments typical 

of the Baconian experiential metaphysics of activity that had by the middle of the 
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eighteenth century firmly dislodged the older, speculative, static metaphysics of 

substantial forms.  Hume held that there exists something called human nature that is 

active, not static.  We can discover the constitutive operating, causal, physiologic 

principles of human nature by following the Baconian method of experience, not a priori 

metaphysics and its speculation.  The mistake of the older metaphysics was therefore not 

to do metaphysics but to do it in the wrong way.  This is apparent, for example, in 

Hume‘s account of the distinction in the Treatise between impressions and ideas, based 

on direct and repeated observation of them.  When it comes to a science of morals, Hume 

identifies the core moral principle of sympathy – a real, constitutive, causal force in 

human nature that binds us socially. 

Before Hume, there was a considerable body of literature on sympathy that sought 

to address and explain such phenomena as a room of previous gaiety being plunged into 

gloom when an evidently very sad person entered and circulated among the crowd, actors 

who were able to communicate emotions such as fear from the stage to an audience 

(stage plays were a major form of entertainment to a populace with a high rate of 

illiteracy), and also physical phenomena such as a wound healing when a dressing was 

removed from it, taken to another room, and soaked in a medicated solution, followed by 

wound healing.  Until Hume, there had been no scientifically satisfactory solution to this 

problem of affective action-at-a-distance, although there had been progress in explaining 

action-at-a-distance between bodily organs via nervous sympathy. 

Hume‘s account of sympathy should be read within his larger account of human 

social and political origins.  Hume denies that humans were ever once in a ―state of 

nature,‖ in which they existed as isolated, independent, self-sufficient social atoms, a 
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concept that must, he said, be regarded as a ―mere fiction‖ (Hume 1739, 317).  Human 

nature is inherently social and actions that sunder the social connection within families or 

within the larger society, which he calls ―ingratitude,‖ constitute the most ―horrid and 

unnatural‖ crimes (Hume 1739, 300).  Hume treats understanding (or reason) and the 

affections (or the social principle) as ―inseparable‖ components of human nature (Hume 

1739, 317), evoking the metaphysical category of distinct inseparables. 

Morals cannot, he argued, be derived from reason because morals ―excite 

passions, and produce or prevent actions.  Reason of itself is utterly impotent in this 

particular‖ (Hume 1739, 317).  Sympathy is the principle of our moral physiology that 

generates morals. 

No quality of human nature is more remarkable, both in itself and in its 

consequences, than that propensity we have to sympathize with others, and to 

receive by communication their inclinations and sentiments, however different 

from or even contrary to our own (Hume 1739, 206). 

Sympathy ―communicates‖ or acts at a distance, a view that Hume models on the inter-

organic account of sympathy that had previously been developed by others (McCullough 

1998a).  Sympathy causes us to ―enter so deep into the opinions and affections of others, 

whenever we discover them‖ (Hume 1739, 208).  Sympathy, as a physiologic principle of 

human nature, is the same in all of us, although it does need to be developed and properly 

regulated. 

Hume‘s great scientific contribution was to explain sympathy by reference to the 

mechanism of the double-relation of impressions and ideas or sympathy.  When one, for 

example, sees another human being in pain, one has an impression – an immediate, 
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physical sensation of normative visual images against the eye.  One then forms, by 

abstraction from the particulars of that other person‘s pain, the idea of oneself being in 

pain.  This idea, in turn, leads naturally and automatically to the impression of that same 

pain in oneself, a physical sensation activating the nerves.  When sympathy functions 

properly – when it is not deformed by self-interest or ingratitude – then this double-

relation of impressions and ideas functions automatically, just as sympathetic changes in 

the stomach in response to irritation of the heart function automatically.  Hume is writing 

a neurophysiology of sympathy.  As a result of the causal workings of sympathy, one has 

the same impression – or direct, vivid experience – of pain that the individual observed 

has.   

This experience of pain moves one to act to relieve that other individual promptly, 

again unless one has willfully deformed one‘s principle of sympathy by self-interest or 

ingratitude.  Sympathy also moves us prospectively, to act to prevent pain, distress, and 

suffering in others.  The way that sympathy for another‘s pain or distress works is by 

creating, as a result of the double-relation of impressions and ideas, an unease that we can 

resolve only by acting for the other in need.   

In Hume‘s Treatise sympathy is a real, constitutive, active, moral, mental 

physiologic principle of human nature that explains morals.  The mind is an active force 

or active power and sympathy is one of its main constitutive principles.  Sympathy 

explains the social principle: the natural, evident, built-in, observable, and fundamental 

other-regardingness of human beings that Scottish moral and political philosophers took 

to be an empirically established fact.    
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Hume in his account of sympathy in his Treatise thus provides an account of the 

observable principle of human nature, sympathy, which is intrinsically normative.  

Baconian method thus allows for the direct observation in nature of the normative. The 

result is a robust realism of the normative in nature, which Gregory takes up whole. 

5. Implications for accounts of the normativity of nature 

a. The Normativity of Nature and our Sympathetic Response 

 Gregory‘s account of health and disease draws on observable norms in nature 

interpreted through the sympathetic response.  This account has implications for current 

debates about whether the concepts of health and disease should be regarded as value-

neutral or value-laden.  Gregory comes down on the side of the latter view and the 

reasons he does so helps us to see why this is the more reasonable conceptualization to 

adopt.  Recall that Gregory holds that the interventions of medicine are needed when 

nature under- or over-responds to disease or injury.  Gregory provides his reader with no 

account of how great a magnitude of departure from normal function is required to 

warrant a clinical judgment that nature is under- or over-responding.  He does indicate 

that the physician diagnoses under- or over-response on the basis of symptoms, changes 

that patients experience and that they can observe and report or that the physician can 

observe and report.  These include such changes as the distress or fright that a patient can 

experience from heart palpitations (an over-response) or from a depressed spirit (an 

under-response).  Gregory is not explicit about this, but the following seems a reasonable 

reconstruction of his thinking.  Judgments about what should count as disease states are 

based on departures from the observed, species-typical (as we now say) normal structure 

and/or function.  These are judged abnormal on symptomatic grounds that themselves 
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count as such in virtue of being mediated through the physician‘s sympathetic response to 

the patient.   

 Such a view encounters challenges when it comes to detection of signs of disease, 

i.e., changes in structure or function that are not experienced by patients.  Gregory does 

not address this problem directly, but the following response to it can be constructed 

reliably in Gregorian and Humean terms.  Findings of the physician that count as signs of 

disease or injury gain this clinical status in virtue of a judgment by the physician that the 

findings fall outside the normal range.  Here ‗normal‘ means a state in which human 

beings can function well enough, which surely is normative in nature.  Signs of disease or 

injury can also invoke the sympathetic response in its anticipatory, preventive aspect.  

This is because it is sometimes the case that signs are predictors of disease or injury, the 

prospect of which provokes a sympathetic response in the physician, thus inciting the 

physician to act to prevent disease or injury. A sympathy-based account of value-laden 

concepts of health and disease would therefore appear to carry from symptoms to signs of 

disease and injury. 

 This eighteenth-century, Gregorian account of the value-laden nature of concepts 

of disease and health has implications for how the normativity of nature should be 

understood.  First, nature‘s healing capacities or powers are valued because they 

contribute to a state that humans value, health, and, when properly assisted or regulated 

by medicine, these powers can be harnessed to relieve man‘s estate by reducing frightful 

rates of mortality and morbidity.  The normativity of nature in such an account is 

instrumental: nature‘s healing powers can operate to restore health unaided by medicine 

and so we value them.  Second, in the clinical setting nature also has this instrumentally 
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valuable dimension when it directly or prospectively activates a sympathetic response.  

The normativity of nature in the clinical setting is not simply a function of nature (as it is 

when nature acts unaided by medicine); that normativity is also a function of properly 

functioning human judgment.  To use an older language of predication, the normativity of 

nature is not present in it as a constitutive elements of it, but is said of nature in virtue of 

features of nature that provoke a sympathetic response.  Put in Gregory‘s own terms, in 

the clinical setting the normativity of nature exists in response to a natural language of 

pain.  Third, the normativity of nature varies not according to features of nature 

considered in and of themselves, but according to the strength of the sympathetic 

response to those features.  Not all normatively abnormal features of nature are abnormal 

to the same degree; we can and do set priorities.  Fourth, the normativity of nature is not 

value-neutral in the sense of disvalue being attributed to states simply in virtue of their 

departure from a species-typical or some other statistical norm.  The observation of a 

human hand with six fingers is not enough, by itself, to make polydactyly a pathological 

anatomical formation of that hand.  Value-neutral accounts of the abnormal in nature that 

are meant to generate obligations on someone‘s part to correct such conditions cannot be 

generated from the Gregorian account of health and the healing powers of nature.  In 

other words, a simple observation, unmediated by the sympathetic response, of a 

departure from the observed normal does not count as a normatively important departure.  

A person with six fingers who suffers shame or embarrassment from this abnormality 

does evoke the sympathetic response and so this anatomic irregularity becomes a clinical 

deformity meriting intervention to correct it, since nature does not self-correct this 

problem. 
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b. The Normativity of Animal and Human Nature 

 Current debates about the acceptability of altering nature frequently appeal to 

nature as normative and the (sometimes plain) observability of the normative in nature, 

the ―natural.‖  It would therefore appear that these current debates owe a considerable, 

unacknowledged debt to the Baconian tradition of nature as normative in such Scottish 

Enlightenment figures as Gregory.   

 This intellectual debt presents interesting intellectual challenges to those who 

would claim now that nature as we find it is normative and that attempts to alter it can be 

judged acceptable or unacceptable on the basis of this observed normative or normality.  

One challenge is whether such claims can be separated from a dominant strand in the 

Baconian tradition, namely deism.  Bacon‘s method is explicitly deist, reflecting Bacon‘s 

theological commitments.  Gregory is also a deist in his account, explicitly so in his 

lectures on medical ethics (McCullough 1998a, 1998b).  The view that there are 

normative components of nature appears to rely very much on an account of the origin, 

external to nature, of its normativity, namely, in the creative act of the deists‘ god.  In this 

strand of the Baconian tradition, deism is an essential intellectual foundation for claims 

that there is an observable normative in nature.  The normativity of the natural presumes 

the existence and creative action of the deists‘ god.   

 By sharp contrast, Hume is explicitly not a deist.  Indeed, he took himself 

conclusively to have shown that the argument from design – the cornerstone of a 

Baconian, experiential, deist account of the existence of a creator god – failed miserably.  

Hume appears to have taken the world as he found it, as a good Baconian should (and 

long before Wittgenstein thought to do so).  In the course of his observations, Hume 
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appears to have taken it as a fact of nature as we find it that it includes realities that are 

intrinsically normative.  These can be observed like any other reality or aspect of nature 

by following the experimental method of Bacon. 

 It is important to underscore the (sharply) limited scope of the Humean account of 

the normativity of nature.  It appears that only animal and human natures include as a 

constitutive principle the social principle in humans and its counterpart in non-human 

animals..  Entities that lack this principle in their make-up do not possess and therefore 

do not exhibit an intrinsically normative nature.  Thus, the Humean normativity of nature 

does not extend to include vegetation, rocks, lakes and oceans, and all of the rest of the 

larger non-human and non-animal environment.  This limited scope makes Humean 

normativity of nature quite distinct from the universal vitalism of a Leibniz, who held 

that monads – conscious (to different degrees) centers of activity – are constitutive 

principles of all creatures, from the lowliest and loneliest dust mote out at the edge of the 

galaxy all the way up to humans and, above them still, the angels.  (God is not a monad 

but the creator of them.)  On Leibnizian grounds one could hold that all of nature is 

normative, but on Humean grounds one could not, for the very good Humean reason that 

the proposal that monads exist is an unrestrained flight of fancy of speculative 

metaphysics.  Hume would likely also add that the normative is epitomized by the social 

principle, the other-regardingness that generates the ties that bind: of family, clan, and 

nation.  These ties are natural and naturally normative.  The regard that we show to the 

larger non-animal and non-human nature we elect to show; such regard is artificial, not 

natural.  It is, to be sure, normative, but of a much more unstable and unreliable sort than 
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the naturally normative.  The protection of forests perhaps can be built on such a slender 

reed, but not a nation or people. 

c. The Unity of the Sciences 

 Finally, it would appear that only the human and animal sciences touch upon the 

normativity of nature.  The physical sciences do not.   We can get from neurophysiology 

a science of man with a robust realism of the normative and moral realism.  We can get 

from physics a robust realism of physical causes but no realism of the normative or moral 

realism.  In this respect, some sciences are privileged in explicating the normativity of 

nature, while others play no role at all in undertaking this task. 

6. Conclusion 

 By way of summary, it would therefore appear that, within the period and in the 

cases under consideration here, it was considered intellectually possible and respectable 

to hold on secular scientific and philosophical grounds that nature was real, was ordered 

and stable, that this order and stability originated in principles or real, constitutive causal 

forces in the world, that some of these principles such as self-correcting animal and 

human physiology had normative dimensions (nature accomplishes things that are good 

for animals and human beings by preventing early mortality and responding effectively 

most of the time to disease and injury), that some of these principles are intrinsically 

normative, such as sympathy, and that the normative dimensions of principles and 

normative principles themselves are observable.   

 One could hold such views both as a deist, i.e., on the view that we could discover 

from the study of nature and its evident design that there is a creator God.  ―Nature‘s 

God‖ is the author of all of reality, including nature itself.  Gregory himself embraces 
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deism.  However, one could also hold such views and as an anti-deist or atheist, because 

the intellectual authority of such views did not originate in belief in nature‘s God.  

Instead, belief in nature‘s God originated in and was thus a function of such views.  With 

Hume, for example, one could reject the argument from design but embrace these views 

of nature.  To be sure, Hume was famous or infamous (depending on your views on the 

matter) for his irreligiosity.  Yet Scots of many religious stripes and none at all embraced 

his concept of sympathy and the social principle as fundamental truths about human 

nature and Scottish national character.  It would therefore appear that a secular account of 

the normativity of the natural can be constructed without deism or at least on neutral 

grounds.  Whether an account based on scientific observation of the normative in nature 

can succeed two centuries later – when a fact-value distinction is to be taken seriously – 

becomes a central methodologic question in debates about altering nature. 

 

 

 

C. Dynamic Nature: The Ever-Changing Historical Conceptions of 

Aging 

1. Introduction 

 Our case study of Gregory‘s views on nature reveal an appeal to nature as a 

source of cautious, disciplined alteration of nature, especially in response to nature‘s 

deficiencies in the form of diseases and injuries. Gregory was an avowed enemy of 

enthusiasm, i.e., adoption of an hypothesis or practice in the absence of an evidence-

based evaluation of it.  He thus can be read as embracing disciplined, melioristic 

alteration of nature.  Our third case study presents a complex mix of both positive 
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valorization of nature (e.g., following natural law to achieve healthy longevity) as well as 

negative valorization (e.g., aging as a disease to be altered by some advocates of  anti-

aging medicine.). 

 Aging has always been a curious and troubling phenomenon, made especially 

disturbing by its apparent inevitability.  Throughout the history of science, aging has been 

considered inherent in all living beings except for one-celled organisms, which simply 

divide in two and thereby seem to cheat both aging and death (Cole 1992, 177).  For 

humans though, the intractability of aging challenges our unquenchable hopes for 

improved health and longevity and our pervasive dreams of immortality.  The rise of 

―anti-aging medicine‖ (Cole and Thompson 2001-2002, 9-14) and the emergence of new 

scientific possibilities for age-retardation and/or life-extension (Aubrey et al. 2002, 452-

462) in the 1990s are both testaments to these wishes.  Private biotechnology companies, 

hucksters, and entrepreneurs fed off aging baby boomers and the peculiarly American 

fear of decline, frailty, and old age (Hall 2003; Gullette 2004).  In the early twenty-first 

century, these developments are gaining momentum and will pose difficult moral, social, 

economic, and political challenges well into the future (President‘s Council on Bioethics: 

Staff Working Paper 2003, 21-30; Juengst et al. 2003).   

 How do concepts of nature affect these challenges?  Historically, this question has  

taken the following form: Is aging natural (or normal) and universal?  Or is it 

pathological (a disease process)?  Scholars and physicians on both sides of the issue have 

used scientific answers in search of moral guidance on questions of life extension and age 

retardation.  Generally speaking, those who argue that aging is ―natural‖ mean that it is a 

normal (not pathological) and universal process.  The moral guidance (usually implicit) 
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embedded in this view derives from the ancient Stoics, for whom ―nature‖ is an orderly, 

unified, and ultimately benevolent force in individuals and in the cosmos.    The task of 

the aging individual is to bring herself into alignment with the orderly span of human life.    

On the other hand,  those who consider aging a pathological process are also 

operating from the (implicit)  assumption that ―nature‖ is benevolent,  along with its 

corollary – that pathology/disease are evil deviations.  This corollary grounds their moral 

justification for ameliorating intervention into the biology of human senescence.  

Although the natural/pathological distinction pervades Western thought about aging, it  

has proven inadequate to the scientific and normative the challenges posed by the 

complexities of  human aging in its irreducibly historical circumstances.   

From a legal and statistical view, no one has died of old age since 1951, when 

―old age‖ was deleted from standardized federal and state lists of official causes of death.  

This would seem to settle the question: old age is not a disease but rather a natural 

process.  But, of course, this deletion does not answer our question; it simply reflects a 

decision to look for more specific causes of death.  This relationship between aging and 

illness, between a normal state and disease remains vexing to both the scientific 

community and the general population.  The prevailing view among biogerontologists has 

been articulated by Leonard Hayflick (2002, 416-421), who defines aging (very 

carefully) as ―the normal biological processes that are collectively the single greatest risk 

factor for the pathologies of old age‖ (Hayflick 2002). Yet there are those who argue that 

aging itself is a disease process (Murphy 1987, 237-255; Caplan 1992).  This section 

undertakes an historical examination of concepts of aging, its causes, and modalities of 

improvement.  We will be interested in whether there has ever been (or can be) a 
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scientific consensus or definitive explanation of the nature of aging that might guide us in 

making difficult policy choices about age-retardation and/or life extension.  

 

2. Ancient Greece and Rome 

 Any developed historical examination of concepts of aging in western civilization 

must begin with the ancient Greek and Roman thinkers, whose views remained dominant 

well into the eighteenth century.  But even as classical causal models of aging held sway, 

Medieval and Early Modern physicians and scientists challenged classical resignation to 

the inevitability of aging. This difference in sensibility is best captured by Gerald 

Gruman, who applies the categories of ―apologism‖ and ―meliorism‖ to the history of 

ideas about aging and prolongevity.  According to Gruman, most Greek and Roman 

thinkers on the subject of aging were apologists, ―condemn[ing] any attempt by human 

action basically to alter earthly conditions‖ (Gruman 1966, 6). Gruman does 

acknowledge that ancient thinkers put forward modest aspirations toward longevity and 

the extension of life, but in our view, he trivializes ancient notions of meliorism by 

dismissing their moral and cosmological contexts.  Certainly, with regard to extension of 

the physical lifespan, the ancients could be considered apologists.  However, by no means 

should this reflect a pervasive cultural orientation.  The ancients were most definitely 

interested in notions of improvement, only less quantitatively than the lifespan meliorists 

who have more pronouncedly populated history. 

In his discussion of the history of ideas about aging, Richard L. Grant elaborates 

on this cautious, more qualitative meliorism.  Hippocratic theory (c. fourth century BCE), 

one of the earliest attempts at a rational causal explanation, describes aging as the gradual 
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loss of a finite amount of innate heat with which all people are born (Grant 1963).  And, 

while Hippocratic theorists believed that ―[t]his innate heat could be fortified and 

replenished by various means,‖ they maintained that ―it could never be completely 

restored to a given previous level; the total reserve of innate body heat continuously 

diminished‖ (Grant 1966, 449). Aristotle, one of the ancient world‘s most important 

theorists of aging, echoes this assessment of aging.  In works like On Longevity, On Life 

and Death, and On Youth and Age, he posits his own biological theories in an attempt to 

explain the processes affecting humans throughout their lives.  According to Aristotle, 

people age as their bodies become increasingly dry and cold, losing the vital elements of 

moisture and heat (Gruman 1966, 15).  And, like the Hippocratic physicians, Aristotle 

believed this to be inevitable: aging and mortality were inherent and unavoidable 

elements of human nature that might be moderately delayed, but could never be wholly 

subverted (Gruman 1966, 16). 

 Cicero (c. first century BCE) goes even further than Aristotle and the Hippocratic 

physicians, asserting that not only do humans inevitably age, but that aging, properly 

understood, becomes a virtuous process.  In fact, according to Cicero, the only 

problematic aspect of aging is the pervasive negative societal attitude toward it.  In his 

landmark De senectute, as cited by Gruman, Cicero posits rebuttals to the four chief 

complaints people lodge against to old age: 

To the complaint by the aged that they are excluded from the important work of 

the world, Cicero replied that courageous old men can find a way to make 

themselves useful in various advisory, intellectual, and administrative functions.  

To the charge that senescence undermines physical strength, Cicero answered that 
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bodily development counts for little as compared with the cultivation of mind and 

character.  To the complaint that aging prevents the enjoyment of sensual 

pleasures, Cicero replied that such a loss is good riddance, because it allows the 

aged to concentrate on the promotion of reason and virtue.  Finally, to the charge 

that old age brings with it increased anxiety about death, Cicero answered along 

Platonist lines that death should be considered a blessing, because it frees the 

immoral soul from its bodily prison on this imperfect earth.  Even if the soul were 

not immortal, he adds, it is desirable that the duration of life be limited just as a 

play is limited in length. (Gruman 1966, 14-15) 

 

Far from seeking longer life, Cicero advocated that individuals fully accept, and even 

embrace, the naturally ordained stages of life. 

Finally, Galen‘s writings continue this classical, apologist trend.  In his book on 

hygiene, and its place in the maintenance of human health, Galen (second century CE) 

adopts a Hippocratic and Aristotelian foundation for his own theories. For Galen, aging is 

caused by the loss of both the innate heat and the innate moisture with which people are 

born.  Accordingly, the moment a person is created, the male sperm causes a distinct 

drying effect on the female material, initiating the long, inevitable, and natural sequence 

of aging.  Thus, just as soon as humans are born they begin to die.  However, that is not 

to preclude any room for improvement in the inevitable aging of human beings.  Within 

the context of natural and inevitable aging, Galen leaves room for the benefits of hygienic 

measures to ―moderate, but not . . . alter, the inexorable development of the constitutional 

imbalance of old age‖ (Gruman 1966, 16).  According to Carole Haber, ―[T]hose able to 
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maintain their vital energy, whether through diet, moderation, or simple good luck, were 

apt to experience a healthy and vital old age‖ (Haber 2001, 9.  Those who were either not 

so diligent or so fortunate would reach old age sooner.  Thus, for Galen, as well as the 

rest of the Classical thinkers, aging is an inevitable and, therefore, natural life process 

that can be slowed, though never stopped.  Further, thinkers like Cicero even go so far as 

to question why anyone would want to prevent aging.  As a natural phenomenon, Cicero 

believes the process to be valuable and to serve an important, even necessary, and 

inviolable function in human society. 

 

3. Medieval and Early Modern Europe 

 From antiquity until the thirteenth century, Western conceptions of aging 

underwent little change.  Per the historical medieval synthesis, Christian nuances were 

relatively smoothly integrated with classical sensibilities.  Aging remained a natural, 

inherent part of the human condition, as determined by God after the Fall of humans in 

the Garden of Eden (Cole 1992, 9).  However, at the same time, the mortality of humans‘ 

earthly forms seemed less troublesome in the face of the spiritual immortality promised 

by virtue of Christian religious faith.  For many Medieval and Renaissance Christians 

physical aging remained natural and normal, with this earthly existence occupying only 

an infinitesimal part of human life.  Pathological theory remained centered upon the four 

humors and the four qualities, and old age still resulted from a loss of vital moisture, heat, 

and/or energy, leaving one increasingly susceptible to illness and ultimately death.  

However, within this paradigm, there occurred a gradual shift in beliefs about the limits 

of the lifespan.  For some pre-Enlightenment theorists of aging, like Roger Bacon (1214-
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1294) and the alchemists, death no longer remained a foregone conclusion, and attempts 

to subvert old age and death seemed not only possible, but even achievable.  Thus, 

gradually, meliorism became an increasingly predominant philosophical perspective.  

According to Gruman, the meliorists maintained that ―human effort can and should be 

applied to improving the world‖ (Gruman 1966, 10).  For the radically meliorist 

alchemists, e.g., Roger Bacon and the like, who formulated ―the first systematic 

prolongevitism to appear in Western civilization,‖ improving the world included attempts 

to rid the world of all disease, old age, and death (Gruman 1966, 49). 

 Born early in the thirteenth century, Roger Bacon may have been the earliest of 

the important pre-Enlightenment aging theoreticians.  Publishing such works as On 

Retardation of Old Age, the Cure of Old Age, and the Preservation of Youth, Bacon 

remained obsessed with aging for much of his scholarly career (Freeman 1965).  And 

while his conception of the process of aging, like that of most pre-Enlightenment 

theorists, is now considered mostly unoriginal and derivative of that handed down by the 

ancients, his hybrid approach to prolongevity is a rather unique and noteworthy 

contribution to the historical development of ideas about aging (Gruman 1966, 64).  

Adopting the hygienist strategy set forth by Galen before him, Bacon set himself apart by 

the end to which he thought this approach useful.  As quoted by Grant, Bacon elaborated 

his beliefs in Of the Wonderful Power of Art and Nature: 

The Possibility of Prolongation of Life is confirmed by this, that Man is naturally 

immortal, that is, not able to dye: And even after he had sinned [original sin], he 

could live near a Thousand Years [the antediluvian span], afterwards by little and 

little the Length of his Life was abbreviated.  Therefore, it must needs be, that this 
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Abbreviation is Accidental; therefore it might be either wholly repaired, or at least 

in part.  But if we would but make Enquiry into the accidental Cause of this 

Corruption, we should find, it neither was from Heaven nor from ought but want 

of a Regiment of Health. . . .  Now the Remedy against every Mans proper 

Corruption is, if every Man from his Youth would exercise a complete Regiment, 

which consists in these things, Meat and Drink, Sleep and Watching, Motion and 

Rest, Evacuation and Retention, Air, the Passions of the Mind.  [The six so-called 

―Non-Naturals,‖ a term coined by Galen to indicate those things outside of the 

body, the proper use of which was beneficial to the body.]  For if a Man would 

observe this Regiment from his nativity, he might live as long as his Nature 

assumed his parent would permit, and might be led to the utmost Term of Nature, 

lapsed from Original Righteousness (Grant 1963, 456; see also Burns 1976, 202-

211). 

 

Thus, for Roger Bacon, nature seemed both mutable and normative, and hygiene would 

play a significant role in extending the life of people who seriously followed such a 

regimen.  However, reliance on the benevolence of Nature alone did not conclude 

Bacon‘s attempts to improve the aging of humankind; he also maintained that alchemy 

might play a role in this process.  According to Gruman, Bacon, in his Opus majus, 

asserted that alchemy might further prolong the lives of people: ―[S]ilver and purest gold 

. . . [are] thought by scientists to be able to remove the corruptions of the human body to 

such an extent that it would prolong life for many ages‖ (Gruman 1966, 49).  Via 

alchemy and heightened attention to hygiene, Roger Bacon sought to extend the 
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longevity of people, increasing the lifespan to 150 years or more (Gruman 1966, 64).  

Thus, whether Bacon believed this fixed lifespan to be some natural limit to be 

transcended or that humans had been mired for centuries in an artificially shortened 

existence, he believed hygienics and alchemy might together improve, or at least live up 

to, the nature that governed human life. 

 Other early Modern theorists of aging maintained less extreme hopes for their 

forays into the improvement of the aging process.  Gruman classifies the Latin 

alchemists, including Bacon, as ―radical‖ prolongevitists, or ―thinkers . . . so optimistic 

that they foresaw a decisive solution to the problems of death and old age, . . . [and] 

aimed at the attainment of virtual immortality and eternal youth‖ (Gruman 1966, 7).  

Some even believed that they might be able to gain control of the Aristotelian fifth 

element, that ethereal substance which, unlike the other four, was harmonious and would 

yield eternal life (Gruman 1966, 16).  Other early Modern thinkers, like Luigi Cornaro 

(1467-1565) and the non-alchemical hygienists, are considered more ―moderate,‖ in the 

scope of their sought-after improvement (Gruman 1966, 8).  Late in his life, Cornaro 

published a book of essays entitled Sure and Certain Methods of Attaining a Long and 

Healthy Life with Means of Correcting a Bad Constitution (1562), in which he extolled 

the virtues of exercise and temperance in leading a life that made full use of our naturally 

determined and defined human lifespan (Freeman 1938, 328).  His theory of aging and 

his hygienic regimen were both formulated in the traditional Renaissance fashion, with 

the appropriation of established classical thought for a slightly different purpose.  He 

modified Cicero‘s arguments against prolongevity to support his own prolongevity stance 

and then ―simplified and popularized‖ the Galenic regimen of hygiene, making unproven 
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claims of its unrivaled effectiveness (Gruman 1966, 68).  According to Gruman, Cornaro 

set forth four primary reasons, contra Cicero‘s, in support of the ―desirability of 

longevity:‖ first, he believed that a long life was worthwhile, so that one might 

continually improve upon his/her relationship with God; second, he believed old age was 

―the most beautiful period of life;‖ third, Cornaro believed that as much time as possible 

was necessary for men to achieve perfection ―in learning and virtue;‖ and finally, he 

asserted that only a sufficiently long life would guarantee a quick, painless, and ―natural‖ 

death (Gruman 1966, 69-70).  In many of these arguments, Cornaro‘s seems a departure 

from most, especially radical, prolongevitist thought.  He still sought after improvement, 

but for different reasons and with different goals in mind than those proposed by Bacon 

and the alchemists.  According to Haber, what set Cornaro apart was his maintenance of a 

positive perspective regarding aging:  ―Cornaro did not see old age itself as an enemy to 

be vanquished.  Instead, if good health were maintained, old age was seen as a friend 

with whom he could share contentment‖ (Haber 2001, 10).  The balance struck by 

Cornaro between apologism and meliorism set him apart from most thinkers in the 

history of prolongevity, and especially from the more scientifically-inclined thinkers to 

come during the Enlightenment. 

 

4. Origins of the Scientific Method 

 The sixteenth and seventeenth centuries witnessed a sea change in the scope and 

perspective of Western science and rationality (Debus 1978; Porter 1997, ch. 9).  Not 

surprisingly, this advance affected conceptions of aging and prolongevity as drastically as 

it did other intellectual circles.  Faith in the possibility of scientific progress replaced the 
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stagnant primitivism that had dominated the intellectual landscape of aging for so many 

centuries.  According to Gruman, prior to the scientific revolution, people could only 

look to the past for examples of what was possible (Gruman 1966, 75).  Even the 

Alchemists, with their quasi-scientific prolongevitist ventures, looked more to the past to 

justify their work than they did to the future, with hope and faith in progress (Gruman 

1966, 63).  Now, in the late sixteenth and early seventeenth centuries, with  thinkers like 

Rene Descartes (1596-1650) and Francis Bacon, conceptions of prolongevity and aging 

began to evolve again, and no longer would the classical inheritance be so stifling 

(Gruman 1966, 75).  Further, with the gradual turn of Enlightenment thinkers away from 

millennia-long constraints of what they increasingly believed to be Christian dogmatism, 

many thinkers established longevity as the progressive, rational, and somewhat anti-

Christian victory over death (Gruman 1966, 77).  Descartes‘s primary contributions to 

this discussion of aging and prolongevity involve a similar paradigm shift.  In his 

Discourse on the Method of Rightly Conducting the Reason, and Seeking Truth in the 

Sciences (1619), Descartes, as quoted by Gruman, exemplifies his belief in the potential 

of progress and justifies his support for the cause of prolongevity: 

. . . [A]ll at present known in it [medicine] is almost nothing in comparison of 

what remains to be discovered . . . we could free ourselves from an infinity of 

maladies of body as well as of mind, and perhaps also even from the debility of 

age, if we had sufficiently ample knowledge of their causes, and of all the 

remedies provided for us by nature (Gruman 1966, 78, emphasis added). 
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For Descartes, the whole of scientific and medical knowledge of the body and aging was 

not to be found via study of the theories of the Ancients, but in the future, as the result of 

experimentation and discovery, that might use natural remedies to subvert natural aging.  

Descartes advocated for the employ of mathematics and speculation by humans in their 

search for the knowledge necessary to secure dominion over the whims of nature 

(Gruman 1966, 77).  His revolutionary reconceptualization of the body as a machine, 

rather than a container of Hippocratic vital spirit or Aristotelian humors only further 

validated the realistic possibility of such grand ambitions (Gruman 1966, 79).  In 

Descartes, the prolongevity movement found a melioristic ally sharing more in common 

with the alchemists than the more pervasive and influential hygienists.  In such a system, 

based upon the credibility of scientific investigation, even radical prolongevity seemed a 

likely possibility.  Rather than continuing to cling to the classical, hygienist view that 

humans already lived out their naturally-defined lifespans or the Alchemist notion that 

nature would actually allow for much longer life, had it not been accidentally abbreviated 

by human behavior, the early Moderns like Descartes began to believe that, via science, 

nature might be mutable.  In other words, given the progress promised by science, for the 

first time in human history, nature seemed truly and realistically conquerable, and the 

existential meaning provided by nature and its limits might no longer be so consequential.  

Of course such declarations trade in irresponsible hyperbole, but with Descartes and the 

newly planted seeds of the soon-coming Enlightenment, such a characterization of nature 

as mutable, like that by which we operate today, did not appear to be far off. 

 Building upon the work begun by Descartes, Francis Bacon even further 

invigorated the early Enlightenment trend toward prolongevity via this progressive new 
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science.  In fact, according to Gruman, Bacon was ―the very personification of the idea‖ 

of meliorism and sought, like Descartes, through science, ―to increase human well-being 

by gaining a greater command over nature‖ (Gruman 1966, 80, emphasis added.).  And, 

in his Advancement of Learning (1605), Bacon made clear his commitment to improving 

the process of aging, heralding ―prolongevity as the ‗most noble‘ goal of medicine‖ and 

even going so far as to criticize physicians of his day for not pledging the same: ―. . . 

[T]he lengthening of the thread of life itself, and the postponement for a time of that 

death which gradually steals on by natural dissolution and the decay of age, is a subject 

which no physician has handled in proportion to its dignity‖ (Gruman 1966, 80, 81, 

emphasis added.).  Bacon then went on to elaborate exactly why he believed the concept 

to be so central, offering four similarly volatile justifications for his rather outspoken 

stance: 

First, that, to date, all works on the subject have been unsound; Aristotle‘s 

contribution was only of slight value, while more modern writers (apparently, the 

alchemists and iatrochemists) were vain and superstitious.  Second, that naïve 

efforts to preserve natural warmth and moisture do more harm than good.  Third, 

and perhaps the most apt, that prolongevity is a long and complex undertaking: 

. . . men should cease from trifling, nor be so credulous as to imagine that 

so great a work as this of delaying and turning back the course of nature 

can be effected by a morning draught or by the use of some precious drug; 

by potable gold, or essence of pearls, or suchlike toys. 
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And fourth, that it is necessary to distinguish between the regimen for health and 

that for longevity, for that which exhilarates the body and spirit is not necessarily 

conducive to long life.  (Gruman 1966, 81, quoting Bacon 1860-1864, 40-41) 

 

Thus, not only did Bacon allege that the members of the contemporary medical 

establishment were not spending nearly enough time and interest on such issues, but he 

also called into question much of the work that had been done on longevity by thinkers in 

the past.  Like Descartes before him, Francis Bacon has proved invaluable part of the 

history of ideas regarding the improvement of the aging process, not because of any 

revolutionary scientific discovery, but instead because of the faith he had in science to do 

this work.  This displacement of faith from religion to science truly marked a transition in 

perspective regarding the sanctity of the natural.  What had previously seemed permanent 

and perhaps even sacred began to appear, at least to some, like yet another superable 

frontier for man to conquest. 

 

 

5. The Enlightenment 

 Building upon the landmark contributions of founding fathers like Descartes and 

Francis Bacon, the Enlightenment was soon fully underway.  Thinkers like Benjamin 

Franklin demonstrated the culmination of this evolution, wholly trimming from their 

perspectives any primitivist or religious tendencies, at least as far as science and progress 

were concerned: ―Primitivism no longer carried any weight; . . . Franklin looked entirely 

to the future.  And the dogma of the fall of man . . . no longer influenced Franklin, for his 
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religious views were founded on reason rather than revelation‖ (Gruman 1966, 83).  

Similar views were incorporated into the theories of thinkers like Antoine-Nicolas de 

Condorcet and William Godwin, whose thoughts, according to Gruman, ―mark the 

culmination of eighteenth-century prolongevitism‖ (Gruman 1966, 85).  Nonetheless, 

however anti-primitivist such thinkers claim to be, their ideas about aging and its 

improvement demonstrate the incorporation of and development upon the thoughts of 

those who came before them.  Condorcet‘s was a sort of hybrid approach to 

improvement, in which he made room for the hygiene of old amidst his devout passion 

for scientific progress.  Fundamental to his conception of prolongevity were three main 

strands: ―the improvement of the environment,‖ via public health measures and the like; 

―the inheritance of acquired characteristics,‖ by which Condorcet believed each 

generation‘s proclivity to longer life would increase given adequate support (for the same 

reasons Roger Bacon alleged the lifespan had diminished); ―and ―the advancement of 

medical science‖ (Gruman 1966, 88).  The culmination of these three facets, as cited by 

Gruman, would ultimately satisfy, according to Condorcet, what can be only considered a 

highly idealistic vision of longer human life: 

Would it be absurd then to suppose that this perfection of the human species 

might be capable of indefinite progress; that the day will come when death will be 

due only to extraordinary accidents or to the decay of the vital forces, and that 

ultimately, the average span between birth and decay will have no assignable 

value?  Certainly man will not become immortal, but will not the interval between 

the first breath that he draws and the time when in the natural course of events, 
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without disease or accident, he expires, increase indefinitely? (Gruman 1966, 87, 

emphasis added). 

 

Although his ideas resulted primarily from a novel conception of scientific progress, 

Condorcet‘s vision strongly resembled that of Roger Bacon and the Latin alchemists, 

who themselves sought a virtual fountain of youth, albeit via alchemical enhancement.  

Nevertheless, for Condorcet, nature had come to represent merely a boundable hurdle on 

the path to pure scientific progress. 

 William Godwin, an Enlightenment thinker and contemporary of Condorcet‘s, 

took this rapidly developing notion of rationality and reason even further, into relatively 

new, and as yet uncharted, prolongevitism territory.  According to Godwin, the end of 

improvement of the aging process would find its fulfillment, not in scientific 

advancement, as proposed by Condorcet and prominent Enlightenment predecessors, but 

in the increased power of the human mind: ―These authors [Francis Bacon, Franklin, 

Condorcet, etc.] . . . have inclined to rest their hopes, rather upon the growing power of 

art, than, as is here done, upon the immediate and unavoidable operation of an improved 

intellect‖ (Gruman 1966, 85).  Thus, Godwin maintained that with increasing 

omnipotence, which humans would undoubtedly achieve with the steady advance of 

progress, the matter of the body might be sufficiently controlled to ultimately allow such 

people immortality.  However radical Godwin‘s psychosomatic hypothesis might seem, it 

too betrays historical roots.  In fact, upon further analysis, Godwin‘s theory strongly 

resembles that of Cornaro and the hygienists, and perhaps even the ancients.  Inherent in 

Godwin‘s theory is the notion ―right thinking and right living:‖ 
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It followed that right thinking and right living should increase longevity, and the 

recipe for immortality is ―cheerfulness, clearness of conception and benevolence.‖  

Moreover, the belief in prolongevity is a factor making for these desirable 

qualities; we become sick, and we die, partly because we expect such a fate and 

consent to it; but if we had faith in prolongevity, our more sanguine temper would 

prolong our lives.  (Gruman, 86) 

 

Like Condorcet, Godwin advances the prolongevity movement, accommodating it to fit 

the rubric of the new science.  However, neither can fully escape the legendary aspects 

that have dominated dreams of added longevity for the history of the movement.  Further, 

neither moves significantly beyond the long-lived theories and ideas of how to achieve 

such immortality, whether relative or absolute.  Thus, however anti-primitivist their 

beliefs, such thinkers‘ Enlightenment sensibilities seem merely more revised and/or 

complicated routes to the same end. 

 

6. Nineteenth and Early Twentieth Centuries 

 As the Enlightenment mentality progressed and persisted, the scope of scientific 

inquiry into aging became proportionately limited to science.  Thomas R. Cole suggests 

that the increasing utility of science soon marginalized many other longer-lived 

disciplines: 

Since the early nineteenth century, when elite French physicians in Paris 

established a clinical basis for geriatric medicine, the scientific study of aging had 

increasingly freed itself from the influence of speculative philosophy, ancient 
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medical theory, and theology.  Scientists discarded older theories based on the 

exhaustion of some vital element (e.g., heat, moisture, energy) and focused their 

attention on progressively narrower empirically observable changes taking place 

in organs, tissues, and cells.  In the late nineteenth century, experimental 

methodology began influencing the biomedical study of aging.  (Cole 1992, 197-

198) 

 

Freeman corroborates this statement, asserting that ―[t]he change from speculative 

philosophy to physiology is complete in [Jean] Charcot (1825-1893)‖ (Freeman 1938, 

331). Coincident with this evolution, ―Charcot also acknowledged the limits of scientific 

inquiry.  ‗It does not seek to find out the essence or the why of things. . . .  It remembers 

that beyond a certain point, nature, as Bacon says, becomes deaf to our questions and no 

longer gives an answer‘‖ (Cole 1992, 197, emphasis added.).  In other words, according 

to Charcot, the progress of science would increasingly limit any normative meaning 

provided by nature.  Charcot‘s contemporary Claude Bernard emphasizes a similar point, 

―warn[ing] scientists against wasting their time thinking about the origin, destiny, 

meaning, or purpose of living things. ‗If our feeling constantly puts the question why, our 

reason shows us that only the question how is within our range‘‖ (Cole 1992, 198, 

emphasis original).  This turn away from the metaphysical, to focus solely on the 

physical, ushered in an era of callous distaste both for aging as well as for those afflicted 

by it.  Unlike Cicero and Luigi Cornaro, the prolongevitists of the late nineteenth and 

early twentieth centuries levied ―unambivalent hostility toward weakness and illness in 

old age‖ and ―declared infirm old age . . . an unacceptable condition‖ (Cole 1992, 175). 
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 Through his work, Charles Asbury Stephens (b. 1844) exemplified this period‘s 

tendency to revulsion at the thought of old age: 

For Stephens old age was as horrifying as death. . . .  [He] could not abide by 

physical decline.  He found old age a condition of ―grossness, coarseness, and 

ugliness,‖ and described the aging body as ―a sad, strange mixture of foulness and 

putrefaction in which the sweeter, purer, etheric flame of life struggles and 

smolders (Cole 1992, 176-177). 

 

For Stephens, the possibility of immortality was a necessity, if people were to escape the 

detestable stage of old age.  In fact, he even went so far as to assert that not only was 

immortality possible, but that ―aging constituted a pathological process whose removal 

would lead to deathless life‖ (Cole 1992, 177).  Thus, he proceeded to his biological 

studies seeking a sort of hygiene for individual cells.  While the hygienists of the past had 

focused on right living for the human body, Stephens suggested that perhaps a paradigm 

shift was necessary to achieve the desired end of an increased lifespan.  Ultimately, ―[h]e 

concluded that, under proper conditions of nutrition and stimulation, the cell was a 

potentially deathless unit‖ (Cole 1992, 177).  Through his microscopic approach to 

prolongevity, Stephens appears somewhat visionary.  Still, his theory seems heavily 

dependent upon the roots of the hygienic movement, which bear their own historical 

legacy.  Just how original or effective his proposed regimen would prove remained to be 

determined. 

 Elie Metchnikoff (1845-1916), another prominent prolongevitist of this era, 

maintained similar fidelity to the Enlightenment ideals mentioned above, building his 
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theory ―around the Enlightenment tradition of rational obedience to benevolent natural 

law‖ and pledging his devotion in ―a new faith . . . in the all-powerfulness of science‖ 

(Cole 1992, 187).  However, unlike his contemporary Stephens, Metchnikoff did not hold 

immortality as the ultimate goal of life and science.  Rather more moderate in his views, 

Metchnikoff sought after ―‗orthobiosis‘ – a completely fulfilled life cycle, regulated by 

reason and knowledge‖ (Cole 1992, 187).  Accordingly, Metchnikoff set out to improve 

the latter part of life, old age, both in duration and in quality, seeing life extension merely 

in terms of added years as foolish and fruitless.  Rather, far from pursuing longevity and 

immortality at all costs, Metchnikoff even demonstrated an understanding of the potential 

value of death: ―He [even] hypothesized that at the end of a completely fulfilled life, an 

instinct for death would replace the desire to live‖ (Cole 1992, 188).  Thus, in 

Metchnikoff and his prolongevity theories, there lingers a distinctively pre-

Enlightenment, perhaps Cornaro-esque, value for the sanctity of life, not necessarily 

above death, only before it. 

 Remnants of the thought of Luigi Cornaro exist in other thinkers of the time as 

well.  In his work Old Age Deferred (1891), Arnold Lorand reincarnates the age-old 

notion of hygienics as a supplement to his scientific theories about aging and its 

deterrence.  In his studies, Lorand belonged to the school that maintained that old age 

resulted from the ―degeneration of the ductless (endocrine) glands‖ (Cole 1992, 184).  

Thus, Lorand maintained, the forestalling of old age, at least until age ninety or one 

hundred, required obeisance to the ―‗Twelve Commandments‘ for a ‗green old age:‘‖ 

These included plenty of open air, sunshine, exercise, and deep breathing; a 

carefully regulated diet; daily baths and bowel movements, assisted by purgatives 
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if necessary; porous cotton underwear, loose clothing, a light hat, and low shoes; 

early rising and retiring; six to eight hours of sleep in a dark, quiet room with an 

open window; one complete day‘s rest each week; avoidance of unpleasant 

emotions, discussions, or activities; careful sexual relations within marriage; and 

temperate use of alcohol, tobacco, coffee, and tea.  If functioning of the ductless 

glands was weakened by age or disease, Lorand recommended a glandular 

transplant or injections, ―but only under the strict supervision of medical men.‖  

(Cole 1992, 184-185) 

 

For Lorand, although couched in the paradigm of Enlightenment rationality, the legacy 

and wisdom of the hygienists lived on.  Further, this verifies that even while attempting 

to establish a new science upon which to reorganize our conceptions of life, the theories 

of the past remain all but impossible to evade, however antiquated. 

 

7. Contemporary 

In the last third of the twentieth century, geriatrics became established as a 

medical subspecialty, and longitudinal physiological studies were initiated by the U.S. 

National Institutes of Health.  The ancient controversy over whether aging is ―natural‖ or 

―normal‖ (i.e., universal) and healthy or whether it is natural and pathological took on 

new colorations.  Leading figures – e.g. Robert Butler and T. Franklin Williams-- in 

geriatrics and in the National Institute on Aging (est. 1975) firmly distinguished between 

―normal‖ aging and disease processes.  Diseases of old age – not aging itself--became the 
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primary target of clinical and scientific improvement efforts.  Sharon Curtin captured this 

view in the title of her book Nobody Ever Died of Old Age (Curtin 1973). 

By the 1980‘s however, mainstream scientists and geriatricians acknowledged 

that the relationship between aging and disease was not a dichotomy but existed on a 

continuum.  Some normal (i.e., universal) biological processes are harmful and clinically 

debilitating, thereby meriting classification as disease.  Normal changes in the eye, for 

example, will cause cataract formation and blindness if they proceed far enough.  

Changes in the immune system and in the mechanical properties of the lungs sooner or 

later lead to pneumonia (Rowe 1985, 200; Johnson 1985).     

     By the 1990‘s, a group of researchers and scientists declared war on the processes 

of aging in itself.  While philosophical justification for the view of aging as a disease can  

be found in the work of Arthur Caplan (1981, 1984), the driving forces behind the ―anti-

aging‖ movement are: fears of aging baby boomers, financial incentives of clinicians, 

drug companies, and the biotech industry; and advances in molecular science and 

medicine (Hall 2003).  In 1993, anti-aging medicine was established as a full-fledged and 

licensed (if controversial) medical specialty.  Ronald Klatz, founder of the American 

Academy of Anti-Aging Medicine, offers the following definition of anti-aging medicine: 

Anti-aging medicine is a medical specialty founded on the application of 

advanced scientific and medical technologies for the early detection, prevention, 

treatment, and reversal of age-related dysfunction, disorders, and diseases.  It is a 

healthcare model promoting innovative science and research to prolong the 

healthy lifespan in humans.  As such, anti-aging medicine is based on principles 
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of sound and responsible medical care that are consistent with those applied in 

other preventive health specialties (Klatz 2001, 59). 

Mainstream gerontology and geriatrics has vigorously attacked anti-aging medicine as a 

form of hucksterism with no sound scientific basis (Butler 2001, 63-65).  But serious 

scientists and pharmaceutical and biotechnology companies insist that an anti-aging pill 

will be available within 15-20 years.  For our purposes, it is important to note that 

classification of aging as ―normal‖ or ―pathological‖ no longer holds scientifically;  even 

if it did, the dichotomy itself no longer provides any clear guidance in an era when 

enhancement (rather than treatment) drives a good deal of scientific research and clinical 

care. The meliorist struggle against frailty, disease, and death goes on under both 

banners.   However, the more radical quest to extend – even to double – the human life 

span will continue to wrestle with the normative implications of the apparently ―natural‖ 

limit of about 120 years (Callahan 1995, 21-27). 

 

8. Conclusion 

As we have seen, ambiguity over whether aging is a natural process or a disease 

cannot be resolved on scientific grounds.  Definitions of aging are always historically and 

socially constructed.  A complete understanding of any particular definition requires that 

one ask: who created it?  What moral and religious values are in play?  What economic 

and social interests are at stake? (a task that is beyond the old-fashioned ―history of 

ideas‖ approach taken in this chapter).   In the current environment, people on both sides 

of the question have used their answers to justify the search for life extension and age-

retardation. Pathologizing aging is a seductive way to increase public support for research 
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at life extention, as well as an effective way that advocates of anti-aging medicine argue 

that their therapies constitute treatment rather than enhancement.   At the same time 

however, mainstream biogerontology calls for research into ―normal‖ aging and the basic 

biological mechanisms of senescence in order to garner support for its own meliorist 

agenda.   

Beginning with the Stoics, historical attempts to find a singular moral norm in 

―nature‖ haved been faced with a persistent, transhistorical problem: nature is both a 

source of beauty and goodness and a source of destruction and suffering.   Although 

Reason told the Stoics that the Nature was ―good beyond improvement,‖ observation and 

experience reveal that it is also ―evil beyond remedy‖ (Hays 2003).  Contemporary 

efforts at improving aging might take heed from this persistent paradox. 

 

 

IV. IMPLICATIONS OF APPEALS TO NATURE IN THE ETHICAL 

ASSESSMENT OF AND POLICY CONCERNING BIOTECHNOLOGIES 

 The complexities and challenges of appeals to nature as normative, illustrated in 

our three historical care studies, should be responsibly managed. We therefore close this 

chapter by turning to the task of drawing some general lessons from our three case 

studies, especially with a view toward identifying major concepts and lines of reasoning 

that should be considered in contemporary assessments of biotechnology that appeal to 

nature, the natural, and the unnatural.  We consider the scope of ‗nature‘, nature as 

normative, constructing historically informed appeals to nature as normative (to correct 

current ahistorical approaches), altering nature and evolution, the two contrasting 
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historical themes of caution in altering nature and enthusiasm for doing so, the 

persistence of historical conceptions of nature that often goes unrecognized in 

contemporary discourses, historical resistance to altering nature, and policy implications. 

A. The Scope of ‘Nature’ 

Nature is understood in these three case studies to have the following scope and 

features.  First, nature is understood to be all that exists, including both organic and 

inorganic entities.  Second, human beings exist in and are part of nature.  Third, human 

beings can create nature, e.g., through agriculture.  Fourth, human beings can detect and 

attempt to correct deficiencies in nature, e.g., through medical care.  Fifth, human beings 

can alter nature for the better, e.g., by means of anti-aging regimens. 

The scope of nature is also concerned with whether we should understand nature a 

an undifferentiated whole or nature as differentiated.  Organic nature is seen as 

undifferentiated, because plants, animals, and humans share constitutions and 

characteristics.  On this account, it would appear that inorganic entities do not share 

constitutions and characteristics with organic entities.  Appeals to nature as normative 

make more sense for organic nature than they do for nature as all that exists, because the 

latter includes both organic and inorganic entities. 

 

B. Nature as Normative 

 Nature as normative means that something about nature itself sets or requires 

standards to which human judgment, decision making, and behavior should conform or 

against which they can be confidently evaluated.  Various appeals are made in the three 
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case studies to nature, both as the basis or justification of judgments about and as guides 

to creating, correcting, and altering nature.   

 Sometimes nature is understood as a norm to which human judgment and 

behavior should conform.  On this account, a concept of nature becomes a moral norm, 

against which human interventions into nature are judged as permissible or 

impermissible.  Opponents of anti-aging interventions often make such an appeal.  In a 

sense, Gregory appeals to nature in this way, as the basis of a concept of normal anatomy 

and physiology that it is the purpose of medicine to preserve and restore.   

 However, sometimes nature is in need of improvement.  On this account, the 

present state of nature is not accepted as morally normative in the sense that efforts to 

improve nature are prohibited.  The Baconian injunction to ―relieve man‘s estate‖ 

implicitly adopts this conception of nature.  There are at least three different ways in 

which nature can be thought of as needing improvement: (a) nature functions well but not 

well enough for human purposes or desires; (b) nature is deficient or defective and needs 

mild to moderate correction to get it back to ―normal;‖ (c) nature is pathological, harmful 

to human beings, and needs major correction to make its constraints morally acceptable. 

 Still, at other times, nature is provided both positive and negative normative 

meanings in the science and medicine described throughout these case studies.  It is not 

the purpose of this chapter to advocate for a particular conception of nature as normative 

or not.  Rather the case studies are intended as descriptive accounts of some of the 

various ways in which nature has been conceived over the course of scientific and 

medical history, and especially in the last several centuries, since Bacon and the 

beginnings of the Scientific Revolution.   
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 In all three of the above-mentioned approaches to concepts of nature, the question 

arises: to what sources are appeals made in articulating a particular conception of nature 

as normative for human judgment and behavior?  We should be aware, in any account of 

nature as normative or as ethically irrelevant, of the meaning of nature that is being 

invoked and the implications this has for determinations of what is natural in the sense of 

normal and what is natural in the sense of normative (i.e., creates standards to which our 

judgment and behavior should conform).  This has particular relevance for contemporary 

thinking about the normative authority of a concept such as nature in the context of 

policy development and implementation.   

C. Constructing Historically Informed Appeals to Nature as Normative in the 

 Assessment of Biotechnologies 

 Our three case studies and the general reflections drawn from them about nature 

as normative suggest the lines along which historically informed appeals to nature as 

normative should be constructed for use in the moral assessment of biotechnologies.  

First, such an appeal should make clear the meaning of ‗nature‘, i.e., the scope that the 

term is meant to encompass.  What nature includes should be clearly specified; otherwise 

appeals to nature put themselves, unnecessarily, at risk of equivocation.  Such 

specification may range from all finite reality, both physical and biological, to only 

biological entities.  Whether nature includes human beings, their behavior, and their 

cultural and physical artifacts should be made clear. 

 Second, accounts of natural structure and function should draw, as they did in the 

past, on the best available science.  Accounts of nature that go beyond science should be 

labeled for what they are, speculation.  The role of speculation about nature in ethical 
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inquiry into biotechnology needs to be acknowledged and defended against the quite 

reasonable Baconian charge that it is worthless. 

 Third, the historical examples sometimes treat nature as having not just functions, 

i.e., physiology, but also purposes or ends toward which physiology tends, usually as 

perfection of nature.  This way of thinking about nature (and natural law) would appear to 

require deism as its intellectual foundation: there is a creator God that designed nature 

and ordained its purposes, its tendency toward its own perfection.  On such a deistic 

account, nature is dynamic and has a direction, its own perfection as a (poor) reflection of 

the perfection of the Creator.   

 In the past century or so, modern biology has abandoned deism and, with it, 

reference to such purposes or ends as required for adequate explanations of nature.  The 

sciences of biology are now undertaken, for the most part, without appeals to teleology.  

The focus is on structure and function of organisms, very small to very large.  Current 

structure and function are understood to be the products of centuries of evolutionary 

processes.  The phrase, ―natural selection,‖ is unfortunate in its connotation of a 

―selector‖ who makes selections for various purposes, e.g., to confer advantage in 

reproduction.  Disciplined scientific thinking in biology, medicine, and biotechnology, in 

our view, treats teleological explanations of nature are unnecessary.    In contemporary 

biology nature is dynamic, to be sure, but purposeless.   

This way of thinking does not rule out thinking of nature as purposive, provided 

that nature itself is not understood to be the origin of its purposiveness.  As explained in 

chapter one of this volume, many of the world‘s religions do indeed view nature as 

purposive, with its purposes originating in God.  Thus, theological appeals to nature as 
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purposive certainly make sense, provided that we remain clear that the origin of nature‘s 

purposes is outside of nature.  Nature can even be interpreted as exhibiting these God-

given purposes.  Appeals to nature as intrinsically purposive, however, such as those 

made explicitly by Leon Kass and implicitly by the President‘s Council at the very least 

face a burden of proof -- in our judgment, a very steep burden of proof. 

 Fourth, the basis for establishing nature as normative must be made clear and 

defended.  In particular, clear warrant must be provided for the transition from a 

descriptive observation of something as normal (within acceptable deviations from 

observed normal range) or abnormal (outside such deviations) to a prescriptive judgment 

of something as normal (ethically acceptable) or abnormal (ethically unacceptable).  

‗Nature as normative‘ means that nature itself provides a reference point, benchmark, 

standard, or set of criteria for the moral assessment of biotechnologies.   

 Nature can be valorized positively or negatively.  There appear to be two main 

senses in which nature is thus valorized and taken to be ethically normative: (a) nature 

provides a positive norm to which human judgment and behavior should conform; and 

(b) nature needs improvement, it could be better.  Within this second sense of nature as 

normative, there are three sub-positions: (a) nature functions well but not always well 

enough for human purposes or desires; (b) nature is usually deficient or defective and 

requires ongoing human intervention to be corrected; and (c) nature is pathological or 

harmful to human beings.    

 In the first of these two ways of valorizing nature, the normativity of nature is 

intrinsic to it.   Appeals to nature result in the objective identification of moral norms for 

the assessment of human interventions in nature.  We admit that there is something 
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immensely attractive to such an appeal; ethical judgments will be solidly grounded and  

transcultural, highly resistant to the perils of moral relativism.  In addition, on this 

account of nature as normative, there is no naturalistic fallacy: one can confidently reason 

from observed norms to moral judgments based on and implementing them.   

 In the second of these two ways of valorizing nature, either the normativity of 

nature is partly a function of nature but also partly of human purposes or desires (a and b) 

or the normativity of nature is solely a function of human purposes or desires (c).  The 

normativity of nature is either partly or wholly constructed.  Any adequate construction 

requires that the norm-other-than-nature be clearly identified and justified by argument.  

This way of valorizing nature lacks the immense appeal of the first way; argument is 

needed and the problem of moral relativism must be confronted head on.  On this account 

of nature as normative the naturalistic fallacy does indeed become a fallacy and must 

therefore be avoided. 

 

D. Altering Nature and Evolution 

There are particular concerns when altering nature alters evolution, especially in 

the long-term and with potentially unimaginable and/or unmanageable effects.  We saw 

above that Bacon expected that the experimental method could be used to make new 

species and also shape the natural environment.  We would now say that we can expect to 

make new species and alter the course of evolution.  Bacon would have such science and 

technology guided by the imperative to relieve man‘s estate – to reduce mortality, 

morbidity, and impaired functional status.  The difference that exists in contemporary 

conversations of this sort, as opposed to those that occurred in Bacon‘s time, is captured 
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by the infinitely greater scientific, biomedical, and technological power we wield today.  

Pervading our understanding of the scientific capacities of our historical predecessors is 

an appreciation of the limits of their abilities to truly alter nature in any grand or long-

lasting way.  The same cannot be maintained for biomedical science today, which, given 

its increasingly microscopic bent, is now or will soon be able to effect changes that will 

be long-lasting, or even permanent, perhaps irrevocably altering the nature of nature as 

we currently understand it.  Such prospects cannot have been thought truly possible in 

past centuries, during earlier stages of scientific understanding and development.  For this 

reason, it is all the more important that we heed some degree of the apologist notion of 

caution and attempt to curb science‘s and commerce‘s historical outstripping of ethical, 

political, and societal conversation and thought.  The potentially irrevocable and/or 

frightening implications of our current scientific abilities and capacities make such 

thought and conversation an essential component of contemporary attempts to alter or 

improve nature. 

The concept of the organic unity of nature bears special significance to 

conversations regarding evolutionary altering, as shared constitutions and characteristics 

play a major role in assessing what is natural and, therefore, in determining the normative 

implications of that naturalness.  Scientific and technological attempts to alter the course 

of evolution may result in the creation of species that do not share their constitutions and 

characteristics with the rest of plants, animals, and humans.  This would especially appear 

to be the case for cross-species fertilization and also for human-machine hybrids.  The 

entities that resulted would be radically new species if they had qualitatively different 

constitutions and characteristics.  To the extent that such differences disrupted the 



 102 

organic unity of nature, entities with such differences would be unnatural or would force 

a thoroughgoing reconception of nature and the natural.  Thus, determinations of their 

value would have to derive from sources other than nature or conceptions of nature would 

have to be expanded to prevent discontinuity and the disruption such a scenario would 

entail. 

 

E. Two Contrasting Themes 

 Among the many themes presented in these case studies, two extreme and 

contrasting themes emerge from these case studies as significant.  The first is that human 

beings should exercise caution in attempts to alter nature.  In part this caution arises from 

the recognition of the always-limited capacity of science and technology to alter nature.  

This caution also arises from the recognition that attempts to alter nature can and do 

result in making things worse – either for human beings or for nature (in the sense of not 

including human beings).  Here we might expect of science and medicine that they 

provide incrementally more effective tools for managing nature, to make it function 

normally more often and better – attentive always to the risks of efforts to make our 

management tools more powerful.  One way to characterize this first group is as 

apologists or disciplined meliorisists, as exemplified by the Ancients, the Hygienists, and 

Gregory.  

The second theme is an enthusiasm for altering nature.  This enthusiasm 

originates in a more ambitious understanding of the capacities of science and technology 

to alter nature.  This enthusiasm needn‘t assume that such capacities are unlimited; only 

that they are not as limited as we might think at any one moment and are, instead, 
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considerable.  This enthusiasm need not deny risks to altering nature, although it 

sometimes does.  It does need to assume that these risks are in the majority, if not almost 

all, of cases manageable.  This second group may be characterized as enthusiasts, 

exemplified by many anti-aging advocates.  Members of this camp typically assume that, 

through science and medicine, we can control and direct nature largely to ends or goals of 

our own choosing. 

 

F. Persistent Importance of Historical Conceptions of Nature 

Many of the various historical conceptions of nature we have discussed in these three 

case studies endure in contemporary thought on the subject.  Old values reappear in new 

contexts.  On Bernard I. Cohen‘s (1985) account of the introduction of new ideas into the 

history of science and thought generally, it is often the case that such ideas are 

appropriated in contemporary debates without recognition of their historical origins. 

Awareness of those historical origins, which would include awareness of historical 

alternatives, provides a critical perspective often lacking in the appeals to nature in 

contemporary bioethical discourse. 

 

G. Historical Difficulties in Altering Nature 

Claims that nature should be corrected or even altered have been difficult to 

accept in the past.  Why has such resistance occurred?  What are its implications for 

contemporary bioethical debates about altering nature? 

One source of resistance is experiential.  It comes from the hard-won recognition 

that human ability to alter nature – to correct its deficiencies and to improve its capacities 
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– is always limited and often weaker than nature itself.  Gregory emphasizes the limits of 

medicine‘s capacities repeatedly, echoing the Hippocratic concern that nature can 

sometimes overmaster us, especially in the end-stages of disease and injury.  Gregory 

also warns against the perils to patients of forgetting these limits and succumbing to 

enthusiasms – a problem that still plagues us, e.g., in the overselling of what we should 

expect from the ―revolution‖ and ―miracles‖ or molecular medicine and biotechnology. 

Another source of resistance is conceptual. One such conceptual source is the 

view that organic nature sets its own standards of normality and therefore of what we 

should seek.   Another is the view that correcting and improving nature‘s capacities can 

be reliably understood as part of treating and preventing disease, whereas enhancement 

cannot.  The former, because they ―relieve man‘s estate‖ have higher priority than the 

latter in the competition for scarce resources. 

Yet another source of resistance can be attributed to the religious and theological 

dimensions and implications of altering nature, as discussed in the three case studies.  

Science and medicine in the modern period, especially since the late eighteenth century, 

have understood themselves to be secular.  That is, science and medicine can do their 

work of developing reliable accounts of nature and of interventions to correct or alter 

nature without appeal to transcendent reality, deity or deities, or sacred texts and revealed 

traditions.   This methodologic commitment does not require that science and medicine 

need be intrinsically hostile to religious beliefs and traditions and the moral theologies in 

which they are expressed.  Instead, in the science and medicine of this period, ‗nature‘ 

means all that exists and is observable.  Supernature – that which, by definition, cannot 

be observed but is thought or believed to exist – is not an ontological category in modern 
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science and medicine.  This leaves open how we should understand the relationships 

between nature, thus understood, and supernature.  In particular, ‗nature‘ in science and 

medicine names a collection of observable organic and inorganic entities that exhibit 

function but not ultimate purpose or telos.  Appeals to the perfection of nature as the 

justification for its alteration thus necessarily appeal to a telos or purpose of nature 

outside of nature itself.  In particular, scientific and medical concepts of nature are 

indifferent to claims that a creator God has made nature and ordered it to perfection.   

Nature is surely understood to be dynamic in our three cases studies and in the modern 

period – anatomy, as it were, is supplanted by physiology as the major focus of scientific 

and medical concern – but that dynamism can be adequately understood and managed 

without positing some purpose outside of or beyond nature toward which nature tends.  

Nature is not understood to be dynamic in a particular direction. 

 

H. Policy Implications 

 As described above, the value of this discussion, and especially the case studies, 

for policy development and implementation lies in the broad range of historical 

perspectives they provide.  Historical conceptions of nature, its alterability, and the 

attendant moral implications continue to weigh heavily upon us today, both as explicit 

philosophical and/or religious talking points and as implicit, constitutive parts of the 

moral, historical, and cultural legacy that frames any contemporary conversation of this 

sort.  Neglecting to attend sufficiently to such matters of historical worth would be to 

ignore a fundamental part of that which has informed and continues to inform these 

issues. 
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 At the same time, however, appeals to historical religious and/or philosophical 

traditions cannot be considered sufficient as an end for contemporary conversation 

regarding policy development and implementation.  This seems an inherent weakness in 

such declarations as those made by the President‘s Council, as described above.  

Fundamental to the argument(s) put forth by the President‘s Council is an acceptance of 

the normative moral standing that nature necessarily possesses in contemporary 

American culture and society.  Of course the shards of such beliefs remain implicit in 

much of our cultural understanding and identity (MacIntyre 1984).  However, as we have 

attempted to describe both in the case studies as well as in this summary, concluding 

section, an apologistic acceptance of nature as normative can no longer be taken as a 

given upon which to base theoretical statements that are to guide discussions of 

biomedical technological policy discussions.  Surely these strands/shards must be part of 

the conversation, but they can not stand alone, as they are intended by the President‘s 

Council, without an appreciation of their historical and conceptual complexities, which 

require a much more rigorous defense of their applicability to the pluralistic and secular 

nature of our contemporary scientific establishment.  Awareness and understanding of 

these historical legacies are necessary as a part of any such conversation of the 

normativity of nature today, but they are not sufficient and cannot be relied upon to do 

the work that requires the reconciliation of a number of equally powerful and competing 

cultural value claims. 

 This cautionary note, we believe, will become especially compelling as we enter 

an era of biotechnology in which we do not simply study or manipulate nature but 

explore the minimum genetic material required for life and even undertake to create life 
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forms ―from scratch,‖ as it were.  Bacon, perhaps at his most ambitious, we saw above, 

wrote of the power to make ―divers new plants, differing from the vulgar; and to make 

one tree of plant turn into another‖ (Bacon 1875a, 159).  It would, we think, not surprise 

Bacon that we are on the threshold of making quite ―divers‖ new life forms.  Our 

historically informed, first response to the ethical challenges of this remarkable 

biotechnology should be to turn to the concepts of nature as normative that we have 

inherited from the history of modern European and North American science.  We should 

not assume either that such advances are altogether new and unprecedented or that 

somehow they outstrip our moral sensibilities and intellectual resources to assess and 

manage them responsibly.   

 

NOTES 

1. Andrew Wear is the author of the first case study, Laurence McCullough of the 

second, and John Caskey and Thomas Cole of the third. 

2. This was philosophically expressed by Aristotle, who argued that the qualities 

perceived by the senses were the building blocks of the world and that hot, cold, 

dry and wet were the primary qualities. Aristotle, On Generation and Corruption 

329
b
7-330

a
29. 

3. This seminal text described how, for instance, people living in the North where 

cold and heat alternated were hardy and fierce, whilst those living in Asia where 

the climate was equable and agriculture easy were  tamer in character. 

4. See Daston and Park 2001. 

5. See, for instance, the classic study by Glacken 1967. 
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6. The early modern meaning would be ―fill.‖ 

7. beef ―dry‘d in the chimney as bacon and is so called because it was usual to kill 

the beef …about the Feast of St. Martin, Nov. 11
th

.‖ 

8. See more generally Metaphysics 981
a
1-982

b
 28; and Nicomachean Ethics 1139

b
 

14-1142
a 
30. 

9. On Galileo see Letter to the Grand Duchess Christina and also The Assayer: 

‖Philosophy is written in this grand book, the universe, which stands continually 

open to our gaze.‖ He added that the language of the book was mathematics.  See 

also Harvey (1628, 8), who saw himself as learning not from books and the 

principles of philosophers but from dissections and the fabric of nature. 

10. This is a concept which we associate with the philosophy of Thomas Kuhn and 

others in the modern era. See Kuhn (1964 [1962], 140-142).  

11. Bacon discusses ―the transmutation of plants one into another‖ in Sylva Sylvarum 

in Works, 11, pp.506-509 and more generally pp.506-527.  

12. See also, ―In the Countries [Virginia‘s] minority (ie its first 21 years) and before 

they had well cleared the ground to let in ayre (which now is otherwise) many 

imputed the stifling of the wood to be the cause of such sicknesses‖ (Hammond 

1656, in Force 1947, vol. 3, p. 10 s.p.).  

13. See more generally Watts 1987, 184-187, 393-405.  

14. On technology and empire see Headrick (1981; 1988) and Adas 1989.  

15. For a Darwinian discussion of this see Crosby 1986.  

16. See also Wood 1634, p. on the need to lessen the richness of the soil before 

planting wheat.  
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