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Introduction
Deadly medicine
Andrew Cunningham

Medicines and poisons have been closely related in the Western tradition
since at least the time of Hippocrates. Yet historical coverage of the relation
between medicines and poisons has been very patchy, and while the history
of Greek herbals and their Renaissance counterparts has received substantial
study, the most recent novel interest – stemming from the 1960s – has been
on the role of narcotics and other addictive drugs.1 There has been some
recent work on the deliberate use of poisons and antidotes in the Middle
Ages and in the sixteenth and seventeenth centuries, looking at the issue both
in material and metaphorical terms, using literary works to explore both
murderous intentions and symbolic significations in the use of poisons and
antidotes.2 By contrast, what we are presenting here is a volume that takes a
broad historical sweep of the close relation between medicines and poisons
in the Western tradition and of their interconnectedness.3 They are like two
ends of a single spectrum.
The title of our book is a quotation from the writings of the sixteenth-
century medical maverick, Paracelsus. It comes from the third of his Seven
Defensiones (Septem Defensiones), first published in Cologne in 1564, some
twenty-three years after his death. It will be discussed several times by contributors to the present volume, and in several formulations. Paracelsus is here
defending himself against other physicians who say that ‘the prescriptions I
write are poison, corrosive, and an extraction of all that is evil and poisonous
in nature’. But in making these accusations, Paracelsus says, his opponents
are lacking in understanding and ignorant of natural forces. For what
has God created that is not blessed with a great gift for the good of
man? Why then should poison be rejected and despised, if not the poison but nature be sought?
What matters, Paracelsus argues, is the dose: ‘it is not too much, nor too
little. He who strikes the middle, receives no poison’.
If you wish justly to explain each poison, what is there that is not poison? All things are poison, and nothing is without poison: the Dosis
alone makes a thing not poison.4
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Or, as we have chosen to render it, ‘It all depends on the dose’. It will be
seen in the course of this volume that Paracelsus was neither the first nor
the last medical man to express this sentiment, though perhaps he did so
most pithily.
As Brockliss and Jones have recently written, ‘Paracelsus had urged the
use of a number of poisonous minerals such as antimony, mercury, and arsenic on the grounds that diseases were poisons which needed to be treated
with antidotes’, 5 that is to say, with other poisons suitably prepared. As
we shall see, for varying reasons, different practitioners over time have frequently used poisons as medicines or as antidotes against other poisons.
At first glance, it might seem that the whole Western tradition of medicine is based on poison, since Asclepius, the Greek god of medicine, is
traditionally portrayed with a snake twisting around his staff. However,
it appears that this was a non-poisonous species of snake and was there to
represent the symbolic value of medicine, though what that symbolism was
is still unresolved among historians. These snakes also slithered constantly
around the healing temples of the god, interacting with the patients.
The earliest-known surviving works on poisons and antidotes in the
Western tradition were two works in Greek, written by Nicander of
Colophon around 150 bc, the Theriaca and the Alexipharmaca.6 In the
first of these, Nicander announces that he ‘will expound the forms of savage creatures and their deadly injuries which smite one unforeseen, and
countering remedy for the harm’.7 Spiders, snakes, asps and vipers all have
deadly venom, which can be countered in various ways. Best of all is this
counter-remedy: ‘If however you can cast snakes coupled at a crossroads,
alive and just mating, into a pot, and the following medicaments besides,
you have a preventive against deadly disasters’.8 The antidotes are taken
from plant leaves and roots, and from animals such as birds and the sea
turtles. Spiders, wasps, scorpions, centipedes, salamanders and stingrays
are similarly dealt with. The Alexipharmaca deals in poetic fashion with
other poisons such as aconite, white lead, coriander, hemlock, arrow poison, toads, fungi and other vegetable and mineral substances, with the effects of them in poisoning humans and with an array of antidotes.9
In the present volume, Toine Pieters begins the discussion of medicines
as poisons and vice versa. He gives an overview of how the highly significant developments in the sciences in the nineteenth century, especially in
chemistry, physiology and pharmacology, ‘opened new avenues for mass
poisoning’ (as he puts it) in many fields, including in hospitals. He focuses
in particular on the important role of arsenic – the ‘king of poisons’, as
John Parascandola has called it – in the deliberate poisoning of people. He
investigates the story of a famous arsenic poisoner active in late-nineteenthcentury Leiden, the Jekyll-and-Hyde character, ‘Good Mie’ and her alternate personality as ‘Murderous Mie’. Over the course of the nineteenth
century, what had been seen as habituation to a strong drug gradually came
to be seen as addiction and abuse. The pharmaceutical developments of the
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period have come to produce many more medicines that were quickly seen
to be poisons.
In the Western tradition of learned medicine, it is Galen who looms largest as model medical thinker and authority. His works were in use into
the seventeenth century, so what he had to say about poisons was crucial.
In our second chapter, Helen King shows that Galen had extensive experience of poisons and antidotes and wrote about them both at length. She
also shows that among ruling families and elsewhere in Roman imperial
times, poisons and suspected poisons were widely used against one’s enemies. Antidotes were used to accustom the body in advance to poisonous
substances, especially the famous mithridatium (mithridate), in order to
evade the attempts of poisoners. Dosage was all important. Epidemics, the
much-feared appearances of a deadly disease across a whole community,
were particularly difficult to account for and to treat in a medical system
like that of Galen, based as it was on the individual person and his or her
particular humoral balance. King explores how Galen effectively adopted
the theory of how poisons work in order to explain also how the whole
humoral body works, beginning (as King puts it), ‘to think about poison as
a model for disease and, indeed, for healing’.
The chapter by Montserrat Cabré and Fernando Salmόn takes us into the
heart of Christianised Europe and the world of miracles and devotion to
the Virgin. They analyse the story of the apparent poisoning of a young girl
who had been fasting intensely – but not poisoned by a human agent, nor by
a poison introduced from outside her body. She was devoted to the cult of
Mary and signalled that her heart was the locus of her illness. Her mother
appears to have called for her heart to be anatomised. When the heart was
dissected, the onlookers found ‘a likeness of the Glorious one, which She
[Holy Mary] had graven there’. The finding leads the onlookers to praise
Mary. It looks like a case of self-poisoning, the possibility of which had
been expounded in the writings of Avicenna, the great Persian writer who
developed the Greek tradition from Galen. Cabré and Salmόn take us into
some of the different ways in which poisoning could be believed to happen,
even ‘through a glance, a sound or a smell’.
Epidemics, where a whole population suffers from a sudden and usually
fatal illness, were difficult to understand in medieval Christian Europe.
On the one hand, to believers, epidemics were clearly the action of God,
warning or punishing society. On the other, the dominant theoretical medical teaching, derived from Galen, dealt with individuals, not people in the
mass. But suffering societies were not passive: they frequently sought out
scapegoats such as lepers, Jews or simply foreigners, believing them to have
deliberately poisoned the water supply. Jon Arrizabalaga explores these issues in fourteenth-century southern Europe in our fourth chapter, focussing on the so-called ‘Black Death’ of 1348–49. He shows that the fear
caused by epidemics in turn led to the belief that the poison of epidemics
could not only be spread deliberately by evil persons, but also be man-made
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often in the form of powders. Belief in man-made poisons even reached the
academic arena of Montpellier University’s medical faculty.
Georgiana D. Hedesan’s chapter brings us right to Paracelsus himself, the
celebrated rejecter of the classical tradition in medicine that had stemmed
from Hippocrates and Galen. She concentrates on seven writings by Paracelsus in order to try and find how consistent his teachings on poison were,
and on what principles they were based. Paracelsus’s basic position is that
all diseases are caused by poison of one sort or another, and Hedesan deals
with his views on the origin of such poisons in ens astrale, a heavenly infection. Paracelsus is not an easy author, and careful analysis is needed to
understand his theories, and Hedesan’s title indicates the range of fields to
which Paracelsus turned: alchemy, potency and imagination. She concludes
her analysis by reaffirming the centrality of Christianity to Paracelsus’s
thinking about poison.
We have seen from the contribution of Cabré and Salmόn that the concept
of self-poisoning could be legitimately applied in a deeply religious Christian
context and, at the same time, be justified from the Greek–A rabic medical
tradition. In more recent centuries, there have been a number of celebrated
instances of investigators deliberately self-poisoning, but on these occasions
simply in order to see what would happen. For instance, John Hunter in
1767 inoculated himself with the poison – the virus – of gonorrhoea in an
attempt to prove that gonorrhoea and syphilis were the same disease.10 Ole
Grell now takes us on an unexpected journey to the heart of the Protestant Reformation, showing how Martin Luther, himself a former friar and
therefore sworn to celibacy, promoted the view that sexual abstinence – that
is, the unnatural retention of semen, both male and f emale – was itself a
form of self-poisoning. Its antidote, Luther claimed, was marriage. Again,
as Grell shows, this position could find support in classical medical texts by
Galen, one of which may have been Luther’s source.
Though they may never have experienced them themselves, the people of
early modern Western Europe were very familiar with the motifs of poisons
and antidotes. They suspended their disbelief when watching many of the
plays written for the stage in early modern Europe, in which playwrights frequently resorted to potions, poisons and antidotes as very handy dramatic
devices. They distinguish the bad guys who administer the poisons from the
good guys who bring the antidotes. The great thing about poisons on the
stage is that a stage poison can work as quickly, or slowly, as the dramatist
wants or needs, while similarly the antidote can bring a character back to
life and resolve the drama at whatever pace is required. Shakespeare adopts
 omeo and Juliet depends
such dramatic devices frequently. The tragedy of R
entirely on potions, poisons and antidotes: a wise friar, skilled in the virtues
of herbs, gives Juliet a sleeping draught (a potion) to feign death and thus
avoid an impending marriage. This seeming death on Juliet’s part Romeo
mistakes for self-poisoning, leading him to immediately poison himself using poison acquired from an apothecary. In another play revolving around
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poison, Shakespeare could for the sake of the drama even introduce new
anatomical pathways for the poison to travel: Hamlet’s sleeping father is
poisoned by ‘juice of cursed hebenon’ poured into his ear, which swiftly
‘courses through the natural gates and alleys of the body’ and curdles the
blood and kills the king. Other characters in Hamlet are killed by a poisoned sword or a poisoned drink.
But poison on the stage may not merely be a convenient dramatic device:
it can be a metaphor to represent the evil in the society being portrayed, or
it can be the trigger for psychological changes or a symbol of such changes.
‘In poison there is physic’, the Earl of Northumberland says, grieving over
the news of the death of his son Percy, known as Hotspur; throwing away
his crutch, he resolves on ‘bloody courses’ to be avenged (King Henry IV,
Part Two, I, i, 137). He is cured from his own ailment by the poison of the
news of his son’s death.
These obsessions with the role of poison and antidote in the theatre have
been widely adopted for the opera stage as well, especially in scenarios
where the poison or drug is false or the wrong one. In Donizetti’s comic
opera L’elisir d’amore, the shy young man is sold a love potion that isn’t
a love potion – yet it works. In Wagner’s Tristan und Isolde, by contrast,
where the text is full of potions, poisons and antidotes, both actual and
psychological, a love drug is administered accidentally instead of a deadly
poisonous potion, with extraordinary rapturous results and for which the
only antidote is death.
The courts of the Italian Renaissance states have long been notorious for
the deployment of poison by those wishing to take over power. This image
comes to us from writers such as Stendhal and historians such as B
 urckhardt.
Alessandro Pastore in our seventh chapter, dealing with ‘poisoning as politics’, confirms, from a wide range of sources, that poisoning was indeed a
political weapon in Renaissance Italy, in the courts of local rulers and of the
papacy. He shows that diplomatic correspondence of the time had as many
rumours of poisoning as valid reports on poisoning. Doctors and political
theorists were concerned with how rulers should keep away from harm and
familiarise themselves with antidotes, and some rulers such as Cosimo I de’
Medici had a ready supply of condemned men on whom to experiment. The
papal court was far from immune to poisoners and plotters.
The role or roles of women in making and administering poisons in
the early modern period have been widely studied in recent years. Alisha
Rankin, by contrast, in Chapter 8 offers a study of the role of women in
preparing or procuring antidotes, a possible further skill in their role as
healers. She explores whether or how far antidotes to poisons were gendered. She finds much new material in manuscripts, which indicates women’s interest in poison antidotes.
Mateu Orfila, who came from the island of Minorca and went on to fame
in Paris, is generally credited with creating the science and practice of toxicology; the investigation of poisons, their nature, effects and their detection.
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His (1815) Traité des poisons became Europe’s textbook on the subject.
But it was a science in the making, and everything about it was controversial. José Bertomeu-Sánchez explores Orfila’s use of live animals for testing
poisons and antidotes, and his employment in legal trials as a toxicologist,
especially for the detection of arsenic in cases of alleged poisoning. Orfila
was a showman as well as an investigative scientist, and Bertomeu-Sánchez
highlights Orfila’s public performances in front of students, fellow medical
men, and in the law courts, as well as his extensive chemical experiments.
The developing situation was in no way clear-cut, as is shown by the continued controversy over the existence of ‘normal arsenic’ in the human body.
Of all the naturally occurring poisons, mercury has perhaps been the
most actively employed in civilised life. It was – and still is – everywhere we
look, in measuring instruments such as thermometers and barometers, in
electric apparatus and lighting, in our mended teeth and in mirrors. It will
be a long time before we can live in a mercury-free world. And it was also
very actively employed for centuries in attempting to cure syphilis or the
pox. The treatment was often more painful than the illness, and it remained
questionable whether the use of mercury created a disease rather than cured
it. This continued almost to the mid-twentieth century. In Chapter 10,
A ndrew Cunningham explores this persistent reliance on, and faith in, the
restorative properties of mercury: a known poison used against another
poison, the virus of the pox.
Our final two chapters bring us full circle in this exploration of the relation between poisons and medicines in Western history, for here our contributors deal with current practice in eliciting new medicines from notorious
poisons and with new ways of assessing dosage – and hence toxicity – in
administering medicines. Louis Pasteur, in seeking a remedy for someone
bitten by a rabid dog (rabies), in 1885, discovered that by manipulation
of the poison – the virus – in the laboratory, he could create an antidote
in the form of a vaccine. Pasteur’s method was to culture the virus in the
laboratory, but solely in living animals. By trial-and-error experimenting,
he found that the virus could be made either more virulent or more attenuated, if passed through guinea pigs or rabbits. It was all a matter of
timing in the laboratory. And then, increasingly virulent injections of the
vaccine could actually cure the patient, as he famously demonstrated with
the young Joseph Meister. As he said, the disease – that is, the virus, the
poison – becomes its own preventive.
In her chapter on food poisoning in the Britain of the 1880s and onwards
to the present day, Anne Hardy shows how certain agents most poisonous
to man have been turned, through laboratory manipulation, into therapeutic agents. It is a very interesting turn on the Paracelsian view of the
relation of poisons and medicines. Drug companies, themselves a new kind
of business in the nineteenth century, took up much of this investigative
role in their laboratories in the case of ergot – ‘a veritable treasure house
for drugs’ as one of the main investigators called it – and naturally enough,
given their commercial interests, they were very interested in dosage. She

Introduction

7

also shows that interest in using the botulinum toxin was shown by the US
military developing bacteriological warfare, though its most widespread
use has been as the cosmetic Botox.
Jeffrey K. Aronson and Robin E. Ferner are the authors of our final chapter,
which brings the whole discussion of dosage up to date. These authors are
both practitioners of clinical pharmacology today, and their contribution here
reflects their own present-day research on reactions to medicines and thus
on questions of dosage. They draw our attention to the Law of Mass Action
propounded by two Norwegian scientists in 1864, which was the foundation
of quantitative treatment of pharmacological phenomena and which ‘dictates
that the magnitude of a pharmacological reaction increases with increasing
dose’. Aronson and Ferner trace much subsequent experimental research
subsequent to the establishment of that Law, including the introduction of
the concept of receptors, and concentration-effect and dose-response lines of
inquiry, bringing the whole discussion up to the present day. It seems that it
does indeed all depend on the dose, though many other factors are involved.
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