

This paper has been published as “Human Experimentation in the Eighteenth Century: Natural Boundaries and Valid 
Testing” in The Moral Authority of Nature, ed. Lorraine Daston and Fernando Vidal (Chicago:  University of Chicago Press, 2003), pp. 384-408.  This is the beginning of a new project on human experiment, race, and the mixing of medicines (African and European) in the West Indies in the Eighteenth Century.  I am not sure what the limits of the project will be—whether it will be limited to the 18th century or extend from the 18th century to the present.  I will begin my remarks on April 18th by describing an 18th-century contest between African and European treatment for yaws—it’s a remarkable experiment with plantation slaves.  The paper here represents well the issues I am interested in.

Human Experimentation in the Eighteenth Century:PRIVATE 


Natural Boundaries and Valid Testing  


Londa Schiebinger


In the natural course of events, humans fall sick and die.  Physicians, neighborhood herb women, colonial doctors, worried relatives, and a host of apothecaries and pharmacists concoct potions and regimen in efforts to cure and to protect life.  The history of medicine bristles with attempts to find new and miraculous remedies, to work with and against nature to restore humans to health and well-being.


Finding new and effective medicines requires empirical observation of the effects of new drugs in living organisms.  A perennial question for doctors, patients, and ethicists is:  who will go first?  On whose body will unknown and potentially dangerous drugs be tested?  By whom, and for whose benefit?  By what standards of the good, the just, and the valuable are these decisions to be made?  Today, such questions are mediated through carefully crafted codes of patients' rights, tightly enforced procedures for informed consent, and legally approved medical protocols.
  This essay explores how drugs were tested in the eighteenth century.  It looks specifically at how human subjects were chosen for experiments and at notions of uniformity and variability across living organisms.  Did physicians imagine a natural human body that once tested held universally?  Were tests done on male bodies thought to hold for female bodies (and vice versa)?  Were white and black bodies considered interchangeable in this regard?  Which of these distinctions were considered a product of cultural artifice and which were thought jealously guarded by Dame Nature herself?  What role did the “moral authority of nature” play in the choice of subjects?

As we shall see, the choice of experimental subjects in the eighteenth century responded to both natural and social imperatives.  In the early modern period Europeans made exacting distinctions in social rank, allowing persons of only the highest rank to wear fine ermines or scratch with a fingernail grown for the purpose at the king's chamber door, yet in this same period physicians assumed far-reaching unity across basic human nature in the matter of drug testing.  Differences of estate--and the differences in life style and temperament that entailed--did not necessarily raise the notion of unbreachable physiological barriers between social classes.  Drugs successfully tested on prisoners or charity patients were prescribed as "safe" for valued upper-class patients who typically paid a goodly sum for treatment.  Even differences in complexio--formed by a peculiar configuration of internal liquids and external climatic and cosmic forces, as discussed by Valentin Groebner (this volume)--did not disrupt physicians' notion that generalizations concerning drug testing could be applied across large groups of humans.  Apart from specific bodily differences, such as sex and age, taken by experimenters to be so basic as to have been dictated by nature, physicians assumed a certain unity of humanity, an interchangeability of bodies. 

  
In this setting, the populations of slaves, concentrated on New World plantations, seemed a boon to European physicians.  Here was a captive and controllable group available for experimentation--an ample supply of experimental subjects.  Groebner has characterized a shift in perceptions of race from the thirteenth to the sixteenth century as one from a highly-individual notion of complexio to more modern notions of complexion as denoting skin color and serving as a marker of distinct human taxons.  By the late eighteenth century, new questions had arisen about how deeply racial difference penetrated the body.  Skin color, and the growing racism associated with it, began raising troublesome queries in naturalists’ minds about the presumed unity of human nature and about which bodies could properly represent humankind.  New concerns arose about whether the bodies of African slaves in the West Indies could adequately stand-in for upper-class Europeans and vice versa.  By the late eighteenth century, race seemed to raise "natural" barriers--enforced by nature’s own authority--to medical testing.


This paper explores, then, which bodies were considered sufficiently universal for medical testing.  To some extent, the choice of subjects was simply arbitrary.  As with dissection, physicians and surgeons used any bodies they could lay their hands upon (perhaps legally and morally, perhaps not).  But when they had a choice, they were swayed, as we shall see, by traditions inherited from the ancients (the use of prisoners, for example), by Galenic notions ( for instance, that females must be part of the experimental design), by rising currents of scientific racism, legal restrictions, and much else besides.   Let us investigate, then, which bodies were used for experimentation, how far the presumed unity of living organisms stretched, and where perceived bodily differences arose and came to be seen as imposing natural boundaries.

Embracing Unity:  Animal Experimentation   


The voyages of scientific discovery pressed early modern naturalists into wars over how to order the bounty of nature being transported by the boat loads into Europe.  Known plant species alone rose from 6,000 known to Kasper Bauhin in 1623 to 50,000 known to Georges Cuvier in 1800.  Expeditions were mounted to look for new species of humans, including Carl Linnaeus's golden-eyed, nocturnal "troglodytes."  Vigorous debate erupted over natural boundaries between and within the three great kingdoms of nature:  Were "stone mosses" (probably lichens) properly denizens of the vegetable or mineral worlds, were "erba viva" (sponges) plants or animals, were "orangutans" (the generic term in this period for the great apes) humans who had simply been deprived of education; were "Hottentots" truly the missing link between humans and brutes?
  


The approach to questions of the unity of humankind in the world of medical testing was more practical.  Medical testing is dangerous, naturalists working in Europe and its colonies prudently tested unknown foods and potential drugs on animals, not humans.  Experimentalists in this regard assumed a gross unity of animal organisms, seeing humans as part of the animal kingdom.  Anton von Störck, physician at the city hospital in Vienna, was typical in first using an animal to test his newly developed non-surgical cure for breast cancer.  One can imagine Störck's excitement in attempting to develop a therapeutic drug for breast cancer in a period when the only other option was mastectomy.  Störck's experiments in the 1760s involved feeding extracts of his wonder drug--a hemlock extract--to a little dog.  It would be "criminal," he remarked in his published report, to make the first trial of this extract on a human.  He gave the dog a "scruple" (1.3 grams) of the drug in a piece of meat, three times a day over the course of three days, and took it as a good sign that the dog remained healthy and eager for the food.
  


Since ancient time, testing had begun with animals, especially testing for toxicity.  Rhazes charted the effects of quicksilver on apes.  Paracelsus experimented with ether-like substances on chickens.  In the eighteenth century, the Italian abbot Felice Fontana employed 3000 vipers, 4000 sparrows, numerous pigeons, guinea-pigs, rabbits, cats, and dogs in his experiments with snake venom.
  Experimentalists in this period were especially keen to use "higher" animals to increase the likelihood that results could be generalized to humans.  To this end even horses met their fate at the hands of naturalists.  Since the Renaissance, however, the dog had emerged as the experimental animal of choice.  Apes, bears, and lions, according to Renaldus Columbus, Vesalius's successor at Padua, are internally more similar to humans, but they become angry on being cut, which made vivisection difficult.  Pigs were too fat and their squeals annoying.
  


Animals were also on the front lines of blood transfusion experiments, some of the first experiments to be carried out in the 1660s by the new Royal Society in London and the Académie Royale des Sciences in Paris.
  Locked in a struggle over priority, experimentalists in England and France had been bullish on transfusion since William Harvey's demonstration of the circulation of the blood (1616).  If techniques could be perfected, physicians, such as the Parisian Jean Denis, held high hopes that transfusion could rejuvenate the old and cure the sick by sending "fresh, well-tempered blood" directly to the affected part in the same way that "the maternal blood [flowing] into the umbilical vein of the infant" nourishes and vivifies all its parts.
  To this end, French and English physicians transfused blood from calves to sheep, from sound dogs to mangy dogs, and from a young dog to an old dog ("which two hours after did leap and frisk").
  In some cases, a greater unity of human and non-human animals was assumed than was wise.  In the 1660s, lambs' and sheep's blood was transfused into humans in "large quantities" until the death of two men led the Parlement of Paris to halt these celebrated experiments.
   

Much more could be said about animal experiments.  As Johann Friedrich Gmelin emphasized in 1776, however, while experiments on animals was one of the few ways to test drugs that might prove useful to humans, "in the end, no other option remains except to experiment on the human body itself."
 

Epistemologically Weighty Bodies  


 Historians have emphasized the use of the poor and displaced in human experimentation.
  There are, however, several important exceptions:  self-experimentation using the physician's own body, and popularizing risky health measures using the bodies of royals or the well born.  Early modern Europe enjoyed a vibrant and growing culture of scientific experimentation.  As part of this culture, natural philosophers began experimenting on their own bodies.  Literary critic Julia Douthwaite has described this developing tradition as a form of "autobiographical empiricism," whereby credible subjects scrutinized minute effects in their own bodies and conveyed these as reliable data to other scientists.
  Historian Stuart Strickland has described how natural philosophers, such as Johann Ritter, used their own bodies as "calibrated instruments" epistemologically equivalent to the voltaic columns, Leyden jars, thermometers, and other devices littering their laboratories.  The body of the experimenter provided unique information not available through the use of other instruments, yet ideally it also became an instrument, simulating as nearly as possible inanimate objects' indifference to the "prepossessions" of errant humans.


Medical autoexperimentation participated in this general culture of self-experimentation.  And following Galen's injunction, physicians often felt obliged to test new treatments first on their own bodies.  But unlike the physicists, physicians only rarely used their bodies as unique instruments, as when Albrecht von Haller, in the course of dying, recorded the effects of opium in the human body taken daily over the course of two-and-one-half years.
  More commonly, the physician was simply the first human subject to try a cure.  But unlike many patients, the medical autoexperimenter considered himself a "proficient" subject, able to provide reliable information.
  The information was deemed credible:  A medical expert could presumably distinguish effects relevant to the experiment from other "subjective" states of his own body and could be used, for instance, in respect to sleep, pain, or states of mind.  The information was also considered "pure"--that is, gathered from a healthy body.  The autoexperimenter tested for toxicity not discovered in animals and for effects in the healthy human body (which, it was assumed, could handle a dangerous drug better than a body already weakened by illness).

   
Self-experimentation--the willingness of an experimenter to "go first"--also tended to exonerate physicians when they used the medication, perhaps with fatal results, in others.  The willingness to take a drug oneself, Boston physician Zabdiel Boylston noted, was a measure of a physician's "faith" in the medication.
  


By the mid eighteenth century medical self-experimenters had built in certain safety procedures.
  Substances were first to be smelled, then touched to the skin, and finally tasted--first only with the tip of the tongue, and then, if appropriate, taken internally.  These procedures can be seen in Dr. Störck's contemporaneous hemlock experiments.  Encouraged by the benign effect of his extract on his little dog, Störck took the next step and experimented on himself.  Störck recorded that he took each morning and evening for eight days one "grain" of his hemlock extract with a cup of tea.  Perceiving no ill effects, he increased the dosage to two grains.  Again perceiving no "ill or unusual" effects, he felt himself justified "for the best reasons to try this on others."
  


While Störck seems to have been experimenting alone in his chamber, physicians taught that experimenters should not, in fact, be alone during such experiments, for two different reasons.  The first was that it was important for others to "witness"--to observe, learn from, and verify--the findings; the second was more immediately practical, namely, to aid in the event that the experimenter should fall unconscious (and also to continue to log the results of the trial). 


 Toward the end of the eighteenth century, self-experimentation became more systematic and organized.  In efforts to overcome the idiosyncrasies of an individual experimenter's body (to calibrate his body against others), physicians and medical students tested potential drugs in groups.  James Thomson, a medical doctor most likely born in Jamaica, reported that "some years ago, while at the University of Edinburgh . . . a few of us associated for the purpose of making experiments on various medicines, the active properties of which we had reason to question."  According to his report, the physicians and medical students were each assigned specific drugs to test in his own healthy body.  They recorded in minute detail "the state of the pulse, vomiting, dizziness, and every other circumstance."  When a particular drug seemed of sufficient importance, it was taken by different individuals at the same time; the results were carefully compared.  Thomson continued, "we then inferred that, generally speaking, the same results will follow in a morbid state, and combat successfully certain symptoms which we wish[ed] to obviate."
  


Physicians, then, first tested the efficacy of drugs in their own bodies.  What did physicians do, though, when drugs, like emmenagogues or abortifacients, were uniquely destined for women?  The Edinburgh group, because it was university based, was all male; how was this difficulty surmounted?  To date, I have found not a single report of self-experimentation by a woman, though thousands of such experiments might have taken place.  Nor did I find the bodies of wives or female servants standing in for the physicians' own body.  Women, many of whom prepared medicines from their kitchen gardens, no doubt experimented on their own bodies.  Root or herb women must have doctored themselves when ill and observed the effects.  Midwives may also have experimented on themselves or their patients, but these have all gone unrecorded.  The closest thing I found was a report on a broom-seed remedy for dropsy published by an anonymous lady in 1783.  She persisted in "trials of this remedy" in numerous cases, as she recorded, also with a gentleman and, significantly, on a woman with child.  No doubt this lady first took the remedy herself.


A very different type of epistemologically weighty bodies were those of royalty or the well born.  Royal bodies in this period carried significance beyond their own materiality.  Kings in France and England were thought to have two bodies:  a visible, corporeal, mortal body and an immaterial, symbolic, and sacred body upon which rested royal prerogative.
  Willingness to risk those bodies inspired trust in their subjects.  To be sure, nostrums and innovative surgical procedures were well tested on people of "inferior" status before offered to royalty, but the willingness of nobility to submit to a procedure did much to popularize the use a new remedy.  What was persuasive in Europe also held sway in Europe's colonies.  Hans Sloane, while serving as physician to the governor of Jamaica early in his career, noted that "at first the Inhabitants would scarce trust me in the management of the least Distemper, till they had observed the good effects the European method had in the Duke's numerous family."
 


Royals often offered their own bodies in order to popularize public health measures favored by mercantilist governments attempting to augment national wealth by producing growing and healthy populations, which would increase the production of crops and goods, fill the ranks of standing armies, and pay substantial taxes and rents.
  A well-known example involved the introduction of small pox inoculation into Europe. Inoculation was introduced into England from Turkey by Lady Mary Wortley Montagu--who might in this role be styled an international broker of knowledge.
  Lady Mary learned of the procedure from an "old Greek woman" (unnamed, as was typical) while living in Adrianople, where Montagu's husband served as ambassador.  Charles Maitland, Lady Mary's surgeon, put off inoculating Montagu's daughter while in Adrianople because he felt she was too young but also because he hoped to use the occasion of her inoculation "to set the first and great example to England, of the perfect safety of this practice, and especially to persons of the first rank and quality."
  (The fanfare surrounding the inoculation of Lady Mary's six-year-old son and only male heir in Turkey had reached England even before the return of this noble family.)  It was these children's successful inoculation that sparked interest within England.  Two royal princesses were inoculated in 1722 without mishap (and after successful trials with the procedure on prisoners, discussed below).  In his virulent attack on Maitland and his procedures, the ardent anti-inoculist William Wagstaffe was hard pressed to set aside the fact that inoculating the small pox had been "admitted into the greatest families."
  


Social Categories:  Prisoners, Hospital Patients, Orphans, and Soldiers  

 
Physicians' and royal bodies, while epistemologically weighty, were few in number.  One must remember that drugs are not absolutes.  Early-modern physicians were acutely aware that what heals at one dosage can be a deadly poison at another.  Discovering correct dosages for a wide range of patients required testing beyond the bodies of a few privileged individuals.  Who were to be the subjects of these larger trials?  As today, where drug trials tend to over select subjects from vulnerable populations, such as prisoners, the mentally ill, students, ethnic minorities, and welfare recipients, early modern experimentalists tended to draw subjects from the socially disadvantaged.  Most came from the same groups used for dissection--prisoners, hospital patients, orphans, and soldiers--persons who had no next of kin to insist on Christian burials or, in the case of medical care, to seek out and pay for expensive cures.  


From a medical point of view, there was nothing special about these bodies, except their availability.  When physicians failed in treating prominent persons, they often met with severe consequences, losing patients, livelihoods, and perhaps even lives.  Sir Richard Croft, for instance, shot himself after Princess Charlotte died in childbirth.  Few complained, however, when things went wrong in treating the poor.  William Withering, known for developing digitalis, discussed openly the practice of using the poor to test dosages of his new cure before prescribing it for his paying patients.  Practicing in Birmingham in the 1770s and 1780s, Withering provided free advice to the poor one hour per day, as was customary.  This practice, he remarked, "gave me an opportunity of putting my ideas into execution in a variety of cases; for the number of poor who thus applied for advice was between two and three thousand annually."  Overwhelmed by so many patients, he despaired that "in this mode of prescribing . . .  it will be expected that I could not be very particular, much less could I take notes of all the cases which occurred."  Concerning these patients he continued, "I soon found the Foxglove to be a very powerful diuretic; but then, and for a considerable time afterward, I gave it in doses very much too large, and urged its continuance too long."
  Withering copiously recorded his paying patients' cases, and one could argue that these patients, too, were subjects of his experiments with foxglove.  Withering, however, did not prescribe for his paying patients until he had refined his dosages using charity patients.


Charity patients were used freely to test all manner of cures:  intravenous injection of laxatives to cure venereal disease (in men) and epileptic fits (in women), new styptics for amputation and mastectomy.  Soldiers, orphans, and other wards of the state also fell prey to these types of experiments.  It was condemned criminals, however, who were deemed experimentalists most exquisite subjects.  Doctor of the Medical Faculty of Paris, Denis Dodart, advocated in 1676 the use of bodies already condemned to death for the most extreme drug trials, namely, for testing remedies against poison.
  Christian Sigismund Wolff in a 1709 disputation at the University of Leipzig went so far as to advocate the ancient practice of vivisecting criminals on the grounds that society would profit from the knowledge gained.
  In the 1750s, Maupertuis, President of the Berlin Academy of Sciences, advocated the use of prisoners for operations, such as the removal of kidney stones or uterine cancers, for which "neither Nature nor the Art" had provided a cure.  Even with the condemned, Maupertuis, echoing Dodart, advocated that for "the sake of humanity," the physician should diminish as much as possible the pain and the peril of the procedure.  Further, physicians should first perform operations on cadavers and then on animals before trying them on criminals.


Maupertuis, however, went beyond most of his colleagues in this period, and thrilled at the thought of using condemned persons for purely speculative research.  "Perhaps we will discover," he enthused, "the marvelous union of the soul and the body if we dare to search in the brain of a living human."  Intoning again the theme of public utility, he continued, "one person is nothing compared to the human species."


Not all physicians, however, considered criminal bodies reliable instruments for experimentation.  Jean Denis, who performed the first blood transfusion on a human in 1667, rejected the solicitations of "divers persons of much gravity and prudence" who urged him "to beg some condemned Criminal, on whom to make the first essay."  Denis feared that a condemned man might deem "transfusion a new kind of death" and that the fear of it "might cast him into faintings and other accidents" that would unfairly defame his own "great experiment."
 


Why in societies so obsessed with class distinctions that marriage to a commoner dethroned an heir apparent were the bodies of persons of the lowliest estates considered representative of humankind in general?  Medical theory generally spoke against this practice.  A rich diet, coupled with abundance and sedentary leisures, was thought to form peculiarly delicate physiques in the upper classes.  Johann Friedrich Blumenbach spoke to these issues in the 1770s, emphasizing, for example, that social class might influence skin color.  "The face of the working man or the artisan," he wrote, "exposed to the force of the sun and the weather, differs as much from the cheeks of a delicate [European] female, as the man himself does from the dark American, and he again from the Ethiopian."  Blumenbach pointed especially to the problem of anatomists generalizing about humankind from dissection because corpses were typically procured from what he described as the "lowest sort of men."  These European men, he remarked, have skin around the nipples and on the testicles that comes nearer to the "blackness of the Ethiopians than to the brilliancy of the higher class of Europeans."
  


For similar reasons William Wagstaffe objected to transferring cures from poor nations to rich nations.  He argued that small pox inoculation could not be safely transferred from Turkey into England because of what he described as the English "National Blood."  Believing that small pox attacked the body with a greater or lesser degree of ferocity according to the state of the blood at the time of infection, Wagstaffe urged that it would be impossible to "transplant to us with success, or naturalize to our advantage" a medical procedure deriving from a people [the Turks] who lived on a spare diet and in the lowest manner.  The English "national" blood--even among the "meanest of our people"--is a "rich" blood, produced by the lushest diet in the world and abounding "with particles more susceptible of inflammation."   Wagstaffe finished by suggesting that the legislature might wish to take action "in order to prevent such an artificial way of depopulating a country."


Although physicians of the Galenic school set great store (and often garnered great income) by careful attention to individual distinctions in temperament, diet, and regime as described by Groebner, experimentalists generally assumed that persons of the lower classes provided valid information about drugs and their effectiveness.  In the early modern period, as today, experimental subjects were rare and much sought after.  Physicians in this period were desperate to get bodies, preferably compliant bodies, for experimentation.  For their part, the poor received free medical care or occasionally small monetary compensation.  A poor fruit seller who dutifully took Störck's anti-cancer hemlock pills was rewarded with a few coins; orphans who successfully withstood small-pox inoculation were sometimes educated at state expense.

Natural Categories:  Sex and Twins?

Interestingly enough, in this setting where bodies were assumed to be interchangeable across social classes, male and female bodies were kept distinct.  In contradistinction to today, the results of tests performed on male bodies were not automatically generalized to females.  Surprisingly to modern eyes--females were a required part of experimental design in eighteenth-century medicine.  As Joan Cadden has shown, Galenic medicine--still influential in the eighteenth century--taught that disease and medications often progress differently according to the age, sex, and temperament.
  Groebner (this volume) has also emphasized that complexio was conceived as age- and sex-linked throughout the early modern period.  Experiments in the eighteenth century were deliberately designed to take these factors into account.  


Controlling for sex and age can best be seen in the experiments done on prisoners at London's Newgate prison in 1721 to test the small pox inoculation.  Upon Montagu's return to England, experimentation began in earnest.  Doctors wanted to know if the climate (England being cold and Turkey hot) affected the outcome, where in the body the inoculation had the greatest effect (the right or left arm, the thigh, or another part), whether the benefits of the operation lasted a lifetime, how the patient was to be prepared (whether bleeding or purging beforehand improved the outcome), and so forth.


Although it remains unclear who initiated the Newgate experiment, according to Hans Sloane's account, Queen Caroline "begged the lives of six condemned criminals" to undergo the experiment of inoculation "to secure her other children, and for the common good."
  Lady Mary's surgeon Charles Maitland, now royal surgeon, was to carry out the experiment in consultation with two royal physicians, Johann Steigertahl and Sloane, the latter soon also to become president of the Royal Society.  Six prisoners were selected--three women and three men matched as closely as possible for age--since it was desired to know how the operation acted in persons of "all Ages, Sexes, and different Temperaments":
  



Anne Tompion, age 25
 John Cawthery, age 25



Elizabeth Harrison, age 19
 Richard Evans, age 19



Mary North, age 36

 John Alcock, age 20

The experiments began at 9:00 on the morning of August 9, 1721.  A German visitor reported, perhaps only to heighten the drama, that the criminals trembled when Maitland took out his lancet fearing that they were to be bled to death.


Maitland recorded the events with the immediacy of detail characteristic of experimental case histories in this period and in first person: "I made an incision in both arms and the right leg of all six."
  While this was a "controlled" experiment, Maitland could not control John Alcock, who took it upon himself to open all his hot and itchy pustules with a pin, no doubt in search of relief.  About two weeks after the operation, Maitland purged two of the men, Alcock and Cawthery, and pronounced them fit for release.  He intended also to purge the women, but was prevented by their monthly periods which, he was surprised to hear, "seiz'ed them all about the same time."
  He may have attributed this to the experiment, not knowing that females in close proximity often menstruate synchronously.  On the 6th of September, all participants were pardoned by the King and Council and released from Newgate prison.


Thomas Fowler's experiment with tobacco in the 1780s on 150 persons offers another example of tests designed to include an equal mix of males and females.  Fowler, physician to the infirmary in Stafford, England, found the diuretic effects of the alkaline fixed salt of tobacco, administered internally, effective against dropsie.  The cure, however, depended on the correct dosage; too high a dosage might cause vertigo, nausea, or excessive purging.  In the course of his testing, Fowler found that when age was held constant, sex, indeed, became the most important variable.  He adjusted the dosages of his nicotine-based diuretic (to be taken daily two hours before dinner and at bed time) accordingly:


1st class, 21 cases (3 men, and 18 women) 35-60 drops.


2nd class, 57 cases ( 29 men and 28 women) 60-100 drops.


3rd class, 13 cases (9 men and 4 women) 100-150 drops.


4th class, 3 cases (3 men) 150-300 drops.

The extremes in this study were at one end a weak and nervous woman, Sarah Dudley, who tolerated but 20 drops of the infusion, and at the other an old man, Charles Nicols, who, accustomed to the use of tobacco, required 400 drops.  Fowler also tested his concoction on children, although not children under age five because, he wrote, "they could not so well describe the effects of so active a medicine."


It is unclear when women were removed from mainstream medical testing.  The growing propensity in the nineteenth century to use medical students for experimentation privileged all-male groups (characteristic of the Edinburgh University self-experiments discussed above).  The military, used already in the eighteenth century, was another site of medical experimentation that was exclusively male.  Prison populations, too, became more decidedly male in course of the nineteenth and twentieth centuries.  But the use of males also seems to have resulted from a deliberate preference for them.  Concentrated populations of women were available among prostitutes (those with three or more convictions were often used in dissection
), in the many lying-in hospitals founded in the eighteenth century, schools of nursing founded in the nineteenth century, and, in Catholic counties, in nunneries.


A second group of interest in the eighteenth century was twins.  Though physicians did not address the point, the reasons for using twins seem similar to those that made studies of identical twins popular in the twentieth century: that they ensured that the circumstances of an experiment were held as constant as possible. 


The Royal physician, John Wreden, working in Hannover in the 1720s conducted extensive research on small pox inoculation; one test concerned the twin daughters of a common soldier.  We do not know what incentive was given to the parents for this experiment, whether money was exchanged, for example, as was sometimes the practice.  In the presence of Dr. Hugo, another of the king's physicians, Wreden inoculated the younger of the three-year-old twins.  The girl was then laid into the same cradle as her sister, with the unspoken intention of infecting the second girl.  The purpose of Wreden's experiment was to show that small pox contracted through inoculation--called the "artificial small pox"--was not as dangerous as the "natural" form contracted directly from a sick person.  Children at this time were commonly brought to persons sick with small pox in an effort to have them catch a light case through this contact.  But Wreden's experiment with the older twin contradicted the accepted medical practices of the time in that she was not offered the safest known treatment.  She became so dangerously ill that the physicians gave up all hope for her recovery (she did eventually recover).


Wreden observed the twins for some time.  Several months later they were taken ill with measles both at the same time, but, Wreden recorded with enthusiasm for his inoculating techniques, "with a great difference":  the inoculated child overcame them with greater facility than her sister.  Wreden further concluded with the zeal of a partisan that inoculation contributed to the general health of the younger twin.  The inoculated child, he wrote, grew so well, that, having been before the smaller and weaker of the two, she now seemed "lustier, stronger, and older" than her sister.
  


Women and twins, then, captured physicians' interest as natural groups required and useful in medical testing.  In requiring that females be included in experiments in this period, I not found physicians conducting tests within Europe attempting to control for class, ethnic, or national differences.  As we will see, however, while physicians seemed content to consider females in Europe all belonging to one natural category, considerations of race soon intruded upon this seeming natural unity.

Slaves in the West Indies

The voyages of scientific discovery were fueled by the assumption that plants, medicines, food stuffs, animals, and peoples could be transplanted and acclimatized--that nature was interchangeable globally.  The great Carl Linnaeus, for example, hoped that he could "fool", "tempt," and "train" tropical plants to grow in Arctic lands and thereby create "Lapland cinnamon groves, Baltic tea plantations, and Finnish rice paddies."
  Humans were seen as no less adaptable; physicians assumed that exotic cures could squelch recalcitrant fevers inside Europe as well as keep slaves, merchants, and planters alive in the colonies. 


Patterns for experimentation in the colonies were similar to those in Europe--or at least this is what has survived that we can know about.  If there were independent experimental traditions in the West Indies among the indigenous or slave populations, these have not been preserved.  What has survived are reports on new substances sent by European-educated physicians working in the colonies to their colleagues in Europe.  While medicines were tested according to European protocols, it should be kept in mind that new cures often had Amerindian or African origins--and, importantly, that in the early eighteenth century Europeans held these remedies in high esteem.  Missionaries, planters, merchants, and soldiers in the West Indies were often afflicted by illnesses completely unknown to them.  In these desperate situations, colonists discarded the costly, and also often old and ineffective, drugs shipped from Europe and employed instead tropical remedies offered by "the naturals of the country whom one calls savages" (the Caribs) or the "marvelous cures" abounding in the islands that "only the negroes know how to use."


Populations used for drug testing carried out by European-educated physicians in the West Indies were similar to those used in Europe:  the well born, hospital patients, soldiers, and physicians' own bodies.  One population not available in Europe and used in colonial experiments was slaves.  In many instances European physicians in the colonies did not--as might be expected--use slaves as guinea pigs.  Slaves were valuable property of powerful plantation owners whom doctors were employed to serve.  Physicians treated the slaves under their care when they were sick, much as they did the free Africans, persons of mixed race and their white clientele (whether these were planters, sailors, soldiers, masons, prostitutes, or innkeepers) and recorded the effects of the drugs used.
 


 James Thomson, who learned the art of experimentation while a medical student in Edinburgh, returned to Jamaica where he studied the many new remedies the island had to offer.  Thomson experimented, for example, with unroasted coffee, first on himself, then on patients and slaves under his care.  From suggestions found in a foreign medical journal, he wrote, "I was induced to try the effects of this substance in intermittent [malarial] fevers."  He was hoping to find a substitute for the Peruvian bark, which made him and his patients nauseous.  "Satisfied with the results" in his own healthy body, he waited for an opportunity to use this new cure on some diseased subject, "who I little imagined would prove to be myself."  It "worked well," so he also gave it to a young gentleman and also to a "negro" woman who had long been troubled with fever for whom neither the bark nor snake-root offered respite.
  Thomson made "trials," as he called them, also with prickly yellow wood, quassia, the bark of the lilac or hoop tree, and the bullet-tree.


Many slaves, then, were treated individually and with care.  The Caribbean also saw, however, remarkable and unsavory experiments using unique and large populations:  plantation slaves.  These plantation trials were carried out by the English physician John Quier, a European-educated practitioner in the island of Jamaica, who, according to the son of his medical partner, Thomas Dancer, carried "the practice of inoculation to a much greater length than has been done by any in Europe."
  Quier's study group of at least 850 and probably closer to 1000 persons was extraordinarily large for the eighteenth century.
  Many physicians considered tests on five or six patients significant; large tests might include up to 300 patients.


It should be noted that Quier's experiments with inoculation took place after the College of Physicians in London had endorsed the procedure in 1755, but while heated debates on the subject still raged in France.  In face of epidemics throughout the island of Jamaica, Quier and others in the colonies were persuaded to undertake inoculation because of the "extraordinary accounts of success received from England."
  Inoculators in Jamaica followed the rules for inoculation laid down by Dr. Dimsdale in his treatise, "sent over by the agent for the island," even though they were calculated for a colder climate and thus possibly invalid in England's Caribbean colonies.
 


Quier was employed by plantation managers and would have inoculated plantation slaves with or without his study.  We can see from his reports, however, that he took what he considered an opportunity to answer questions about inoculation still pressing within European medical circles.  Because his subjects were slaves, Quier was able to investigate questions that doctors back in Europe could not.  These questions included whether preparation (in terms of purging and diet) was necessary before inoculation, whether it was safe to inoculate menstruating women, whether one could safely inoculate a person already suffering from another disease, and so forth.  In order to answer these questions, Quier reported that he (sometimes at his own expense) "made numerous repetitions of the inoculation in the same patient"--a practice rarely carried out on European subjects either in Europe or in the colonies.
  He also inoculated populations (new infants and pregnant women) that physicians in Europe commonly did not.  The information he gathered was sent in three detailed letters to Dr. Donald Monro of Saint George's hospital in London and read to the College of Physicians.  


Pregnant women were Quier's special interest.  Two special dangers made pregnancy a question of some concern for both Quier in Jamaica and his colleagues in London:  Women who contracted small pox generally miscarried; yet at the same time pregnant women who were not engrafted during a mass inoculation were in danger of contracting a more severe form of the disease naturally.  


In his first letter of 1770, Quier wrote that "pregnancy is no obstacle to this process [inoculation] during the first six or seven months of gestation; afterward I think there is danger of abortion; not so much from the violence of the disease, as from the necessary method of preparation."
  His colleagues in London questioned whether this conclusion, derived from women of African origins, was valid for European women given that they were more fragile than slaves, insisting in particular that women "of fashion" and "of delicate constitution" should not be inoculated unless absolutely necessary.


Quier's work raised a new and potentially explosive question:  whether medical experiments done on blacks were valid for whites.  Naturalists in the seventeenth and early eighteenth century rarely asked this type of question.  If they did interrogate cures learned from slaves or Amerindians in the Caribbean, they were concerned that differences in climate--the West Indies being hot, England being cold--might render a drug ineffective.  The question about physiological differences between the races took on steam only after the rise of scientific racism in the late eighteenth and nineteenth centuries.  We see James Thomson, Quier's colleague in Jamaica, moving in this direction with his numerous "experiments regarding the differences of anatomical structure, observable in the European and Negro, but particularly those of the skin."
  But for Quier the differences between blacks and whites were still primarily matters of habit and class.  For him, results from slave women might not hold for European ladies because the bodies of slave women had been hardened and rendered coarse by their back-breaking labors.

 
By Quier's second letter of 1773 more queries had come from London concerning the validity of his experiments on slave populations for the women of Europe.  In this letter, Quier backtracked on his claim concerning the hardiness of slave women and noted that the females of that class were excused from all kinds of labor for three or four weeks after lying-in and generally treated with great care.  He judged his experiments on slave women to be valid, if not for upper-class European women, then at least for women of what he called "the rustic part."
  Again, we see that Quier considered his experiments on blacks valid for Europeans of a similar class.  Slave women and "the rustics" of Europe (peasants and anyone whose livelihood depended on physical labor), he judged, would have similar experiences in pregnancy.


In this second letter, Quier repeated his claim that his inoculations in pregnant women had caused "not a single instance of abortion."
  In his third letter of 1774, having been pressed again on the subject by his English colleagues, Quier "took pains" to make a strict inquiry into the matter.  In so doing, he discovered that two slave women had miscarried shortly after their inoculations, but given that child bearing, miscarriage, and similar female complaints were generally taken care of by a slave woman, he had not been called to attend them or--even more extraordinary--had not even been told about their miscarriages at the time.
  By this final letter, Quier had to admit that inoculation caused miscarriage, but he had shown that, despite his London colleagues' presumptions concerning disunity among the races, neither racial nor class differences influenced women's response to inoculation, that inoculation, indeed, endangered pregnancy across the races.  What is interesting is that social divides--his position as a European doctor to slave women--had distanced him from birthing practices in the colonies to such an extent that he had earlier missed data crucial for his experiments because he was not privy to information about miscarriages among slaves.

Conclusion

The eighteenth century fostered an extensive experimental culture.  As we have seen, many new cures were tested on a variety of human subjects.  Europeans in the eighteenth century inherited many notions from the past, such as the Hippocratic precept that medicine must do no harm.  Physicians inherited notions that certain boundaries—thought to be introduced and patrolled by nature--existed in bodies such that proper experimentation required repeated "trials" on persons of "different Ages, Sexes, and Constitutions, in different seasons of the year, and in different climates."
  They also inherited notions about which social groups were to be subjected to testing.  It was generally accepted that wards of the state, such as condemned criminals and orphans; employees of the state, including soldiers and sailors; and persons devoid of personhood (such as slaves) could "benefit society" more generally by being used in medical testing.  Lorraine Daston has shown (this volume) how seemingly trivial, even unsavory, non-human organisms, such as insects or worms, could become valorized as objects of "wonder" and "affection" through naturalists' persistent observations.  In the case of human subjects used for medical experiments, devalued members of society were revalued by lending their bodies to medicine, an act seen as contributing to the greater "public utility."  


Historians of medicine commonly urge that until the 1860s physicians prescribed for the individual patient, taking into account his or her age, sex, temperament, social, and physical environment.
  This Galenic mindset, it has been suggested, would preclude generalizing the results of experimentation from one group of patients to another.  This, however, was not true of empirical medicine in the seventeenth and eighteenth centuries.  Harold Cook has argued  that already in seventeenth-century England a conflict had emerged between royal and military physicians in this respect.  While the College of Physicians insisted on treating patients according to their costly and individual needs, army physicians were pressed to develop a small number of effective drugs that could be employed in the field without observing the niceties of lengthy preparations and individual constitutions.
  In the course of the eighteenth century, medical practitioners more and more often tested "specifics" (single drugs aimed to cure particular diseases) on individual patients with the notion that a successful treatment could be generalized to others, while still heeding the Galenic trio of age, sex, and temperament. 


Experimentalists, then, generally assumed an interchangeability of bodies among Europeans, even of very different social classes.  As Valentin Groebner has shown (this volume), in the Renaissance complexio was thought to reveal the moral character of individuals; outward signs (moles, birth marks, skin color) allowed those schooled in their interpretation to read the inner disposition of both body and soul.  Groebner has intimated that toward the end of the sixteenth century, complexion took on modern connotations and more narrowly denoted skin color that was thought to mark out natural categories of human beings.  But European naturalists in the eighteenth-century, initially at least, continued to assume a certain unity among peoples of different "complexions."  Naturalists working in the colonies recognized many bodily differences.  They saw that Europeans and Africans suffered from different diseases; they noted that Negres nouveaux (slaves recently brought from Africa) were less hearty than creoles born in the islands.  They noted that different people responded differently to different cures.  But these observations were dependent mostly on place, climate, diet and labor, not race.
  West Indian creoles, for example, whether white or black were seen as having the best survival rates.  A number of European physicians and naturalists in this period subscribed to what might be called an environmentalist theory of race.  Environmentalists were monogenists who believed that all humanity shared a common ancestry with Adam and Eve.  They opposed the polygenists, who taught that the human races were immutable physical entities created separately at the beginning of time.  Environmentalists saw all human bodies as potentially made of the same raw materials:  Physical differences resulted from the effects of diverse environments acting on an otherwise uniform human nature.  For them, racial traits were not fixed but impressed into heredity by any number of external factors, including climate, diet, and customs; the vagaries of epidemics or disease; the crossing of different races; and the manipulative hands of midwives and mothers.
 


As we have seen, notions of racial unity were challenged toward the end of the eighteenth century, as political struggles (to end slavery and the slave trade, to expand political and economic liberties) brought about the rise of what Michel Foucault has called "political anatomy."
  The physical body--stripped clean of history and culture--came to ground political rights and social privileges.  This peculiarly Western this notion of race (see Fa-ti Fan this volume) increasingly identified anatomists as possessing the most exact methods for uncovering internal "signs" of racial difference.  As notions of race changed, experimentalists threw into question earlier practices based on the assumption that the bodies of Europeans and of enslaved African were interchangeable.  This does not mean that European-educated physicians did not continue to use enslaved Africans as test subjects.  By the nineteenth century, the use of slaves as medical specimens (for teaching anatomy, practicing surgical techniques, and testing new drugs) in teaching hospitals in Virginia and elsewhere had grown to such proportions that even popular songs warned unwary slaves away.
 


The story of sexual differences in relation to medical testing is somewhat different.  As we saw above, females had long been a required element in experimental design.  Testing drugs in the uniquely female body was thought crucial for women's continued health and well-being.  Physicians in the eighteenth century also called for new and exacting studies of sexual differences, much in the same way that they had called for the scientific study of racial differences.  The rise of what Cynthia Russett has called "sexual science" after the 1750s did not always work to women's advantage.
  The academic study of sexual differences was rarely designed to promote women's health:  Its overriding purpose was to answer the troublesome "woman question," concerning political rights for women.  These studies set on new scientific foundations ancient traditions that had portrayed women as the weaker sex and granted nature a newly sovereign authority to determine what constituted female nature.  (Legacies of these developments are discussed by Michell Murphy, this volume).  In the course of the late eighteenth century, the results of studies of women's narrow crania but capacious pelvises, for instance, came to underwrite elaborate ideologies of motherhood and sexual complementarity that served to exclude women from university educations, the sciences, and the professions.
  Jakob Ackermann was one of the few physicians who remained concerned about the implications of sexual difference for health care, but these concerns were now confined to an appendix to his lengthy study of sexual difference.


Questions about which bodies could be used as valid objects of medical experimentation took place in a broader context where natural rights, natural (in)equalities, natural kinds, and natural differences were much discussed. The Enlightenment conferred new authority on nature.  Nature simultaneously stood for objectivity, the morally good, and was seen as providing the foundation for judging society and its institutions.  In this regime, science (as the knower of nature), and the body (as the physical form of the newly sovereign individual) both took on new epistemological force.  As we have seen, despite the notion that science is value-free, sharpening political struggles surrounding race and sex molded thinking concerning which bodies were interchangeable, which bodies could truly represent humankind, and which bodies were reliable nature objects.
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