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Reflections on the history of

pharmacology

Although experiments on the physiological
cffects of drugs and poisons upon animals
and humans have been performed since
ancient times, the birth of experimental
pharmacology is generally a-sociated with
the work of the French physiologist
Francois Magendie in the early nincteenth
century. Magendie’s researches on
strychnine-containing plants clearly estab-
lished the site of action of these substances
as being the spinal cord and provided evi-
dence for the view that drugs and poisons
must be absorbed into the blrodstream and
carried to the site of action before producing
their effects.

The work of Magendie, :nd that of his
pupil, Claude Bemard, on curare and car-
bon monoxide poisoning, helped to estab-
lish some of the techniques and principles of
the science of pharmacology. But these
men were physiologists and their pharma-
cological work represented only one
aspect of their research interests. Bernard,
for example, seemed to be largely
interested in poisons as tool: of physiologi-
cal analysis. By studying the mechanism by
which the toxic agent caused death, one
might hope to learn something about the
physiological role of the tiscue attacked. In
order for pharmacology to establish itself as
an independent discipline, individuals were
required who would devote their full time
and efforts to the new scienve. It was in the
German-speaking universitizs in the second
halt of the nineteenth century that pharma-
cology really began to emergz as a well-
defined discipline.

Perhaps we might date the beginnings of
this process to the appointment of Rudoif
Buchheim to teach materia medica (among
other subjects) at the University of Dorpat
in 1847. While Dorpat was in Russian-
governed Estonia, the University was
essentiolly German. Chairs of materia
medica, of course, had long existed in med-
ical schools, But materia modica concerned
itself lurgely with questons about the
origins, constituents, prepa-ation and tradi-
tional therupeutic uses of drugs. It was
more closely allied to boiany, chemistry
and pharmacy than it was to physiology.
Buchheim called for ar independent,
experimental science of pliarmacology,
involving the study of th: physiological
action of drugs. He established the first
institute of pharmacology in the world.

Among the students receiving rescarch

training in Buchheim's laboratory vas
Oswald Schmiedeberg, who succeeded his
mentor in the chair of pharmacology at
Dorpat in 1866. It was after Schmiedeberg
wis appointed to the chair at the University
of Strassburg in 1872, however, that he had
his greatest influence. |t has been estimated
that about 120 students from some 20 dif-
ferent countries worked in his pharma
cological institute, and that his students
later occupied approximately 40 academic
chairs in pharmacology throughout the
world. Schmiedeberg also founded the first
Journal of Experimental harmacology.
Among the students trained under
Schmiedeberg were John J. Abel, who
brought the new science of experimental
pharmacology from Germany to the
U.8.A., and Arthur Cushny, who was one
of the pioneer pharmacologists of Britain.

In recent years, increasing attention has
been devoted to the history of pharmacol
ogy. Professor David Cowen has just
recently made an important contribution 1o
the literature on this subject in his essay on
the history of teaching of matena medica
and pharmacology in American medical
schools'. A number of anticles and mono-
graphs have appeared over the past two
decades dealing with selected aspects of the
subject, such as the influence of Dorpat on
pharmacology, the development of pharma-
cological joumals in Germany, and the
state of pharmacological teaching and
resedarch in the German-speaking univer-
sities in the 1860s% *. The history of
theories of drug action has been the subject
of several studies®™®. A few biographical
articles on key figures such as Buchheim
and Schmiedebery have appeared™®.

Fig. 1. Rulolf Buchheim (2320-{879). (Pholo
courtesy of the Nationu! Library of Mediere .}
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The overall impression that one receives
upon surveying the literture. however, is
that the science of pharmacology has
received relatively limited attention from
historians. Aside from the fact that there is
no scholarly treatise that attempts 1o cover
the history of the field, there ure many
important specific aspects of phammacol-
ogy's history which have not been investi-
gated. We still know, for example, rela-
tively little about the specific factors lead.
ing w0 the actual emergence of the dis-
cipline. No  booklength  biography
of Schmicdeberg exists.  In  fact,
Schmiedeberg, who is probably the <ingle
most important figure in the history of the
discipline, was not even included in the
Dictionary of Scientific Biography. On
Buchheim we have only u relatively brief
stddy {ca. 60 pages) for a medical disserta.
tion which is useful, but certainly not
definitive®. Buchheim. incidentally, wus
also excluded from the Dictionary of
Scientific Biography.

There is thus much to be done in the i
tory of pharmacology. and few historians
who are devoting attention to the subject.
Yet the history of pharmacology offers, |
believe. much of interest to the «wholar
from the point of view of both iatellectual
and social history. The swdy of the
development of ideas about the mechanism
of drug action necessarily brings the his-
torizn into the realm of idean about the
nature of g provesses. One can see in
different time penods the relavonship of
theories of drug action to contemporan
concepts about life and muatier. Inthe seven-
wenth century, for exampic, etforts were
made to relate drug action 1o the corpuscu-
lar or mechanical philosophy  One often
sees quoted 4 statement from John Locke™s
An Essay Concerning Humaen Under-
stunding that if we hnew the “mechanical
affections’ of the particles of drugs and of
man, as a watchmaker does those of a watch,
we would be able o tell it advance that
rhubarb will purge and opiun. will produce
sleep. Less well known iy Robert Bovle's
1685 treatise, O the Reconcileabloness
of Specifick Medicines 1o the Corpuscu-
far Philosophy. Boyle devoted his entire
book to trying o show that the fact that cer-
tain drugs exert a specific aclion on a given
disease. such as the action of Pernvian Bark
on ague. can be explained i wm of the
corpuscular  philosophy.  He  offered a
number of possible mechanismas. all admit-
tedly speculative, that could account for
this pheromenon. For example, he sug-
gosted that since the different pants ot the
body have different texturas, 1t s not
implausible that when the corpuscles of
medivine are carried by the body Nuids
throughout the organism they mey, accord-
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Fig. 2. Crswald Schmicdeberg (1838-1921). (Photo courtesy of the National Library of Medicine )

ing to their size, shape, motion, etc., be
more fit to be detained by one organ of the
body than another. Because of their
mechanical properties, the corpuscles of the
medicine may thus tend to lodge them-
selves in the pores or associate themselves
wath the fibers of a given organ, hence act-
ing on it 1o a greater degree than on other
paits of the body.

Jumping ahead to the beginning of the
twentieth century, we see that Paul
Ehrlich’s view of the chemoreceptors for
drugs was intimately connected with his
view, derived from Eduard Pfliiger, of the
cell as a giant protoplasmic moiecule. The
receptors for drugs, he believed, were
chemical side chains of this molecule which
were ordinarily involved in the normal pro-
cesses of cellular metabolism. The con-
troversy during this period over whether the
action of drugs depended upon the forma-
tion of chemical bonds with protoplasmic
constituents or upon physicachemical
propertics was part of a broader controversy
in the biomedical sciences, involving a
structural organic chemistry approach v. a
physical chemistry (especially cclloid
chemistry) approach. My point in citing
these examples is to emphasize that an
investigation of the understanding of drug
action in a given period can tell us much

about the biology and chemistry of that
period. Pharmacology is an interdiscipli-
nar;,’ field that must draw upon chemistry,
physiology, bacterivlogy, and other sci-
ences for its own advance,

The relationship of pharmacology to
therapeutics, and hence to medical and
pharmaceutical practice, is a close one and
offers interesting opportunities for histori-
cal research. The development of animal
experimentation and clinical testing for the
evaluation of new drugs, for example, is a
fascinating sutject whose history is in nesd
of further investigation. The relationship
between the laboratory pharmacologist and
the clinical medical practitioner has not
always been a smooth one, and this tension
between laboratory and clinic in the use of
drugs merits attention from the historian.

Pharmacology and its subdiscipline of
toxicology have necessarily become
involved with areas of social concem, such
as forensic medicine, industrial toxicology,
environmental toxicology, food and drug
control, and drug abuse. These subjects
pose for the historian many significant
questions relevant to the social history of
science. The role of pharmacology and
pharmacologists in the Food and Drug
Administration, for example, would make
an interesting study. As just one example of
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this involvement, one may cite the role of
pharmacologists and toxicologists in the
FDA's effort in the 1920s and 1930s to set
tolerances for lead and arsenic residues on
fruits, resulting from the use of lead
arsenate as a pesticide, Academic pharma-
cologists provided the FDA with advice
on toxicity, testified in court cases on behalf
of the FDA, and constituted the majority of
the members of an ad. hoc advisory com-
mittee established by the agency, the Hunt
Committee (chaired by Huarvard phar
macologist Reid Hunt). The FDA's own
Division of Pharmacology also played an
active part in this effort'®. Another possible
area for historical research involving social
issues would be a study of the development
of knowledge conceming the pharmacol-
ogy of alcohol and other abused drugs and
the influence of this knowledge on public
attitudes and policy. The history of phar-
macology thus offers the historian ample
opportunity to explore interesting questions
related to the development of the science
itself or to its social impact.
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