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1. Vital Forces and Vital Laws in
Eighteenth-Century French
Physiology

During the course of the eighteenth century, physiology developed as a
distinct science with clear epistemological limits. At the century’s beginn-
ing, there were merely theories concerning the nature of living bodies
and their processes. At its end, there existed a delimited field preoccupied
with functions and forces specific to vital phenomena. In 1700, European
physicians tended to choose mechanistic models to explain organic func-
tions while assigning the regulation of the body to a soul or other princi-
ple heterogeneous to its substance. They did so largely because they took
it as axiomatic that matter, including that in a living organism, is inert,
moving only in response to an externally applied force. The development
of physiology is, in its most fundamental sense, the offspring of a
challenge to that assumption about material nature.

By the middle of the eighteenth century, a number of physicians and
naturalists were describing vital activity as though its source was in the
bodily parts themselves. Among the most important of these were
Albrecht von Haller and Théophile de Bordeu, the latter being the first
spokesman for what became known as the Montpellier school. They bas-
ed their widely influential theories of organic function on the study of the
properties of irritability and sensibility which were not reducible to
physical or chemical principles, but which were seen to be the in-
struments of bodily activity. Haller located them in minute fibres while
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Bordeu claimed they belong to individual organs. Their particular kind
of approach is the subject of this paper. It culminated in the work of
Xavier Bichat who, at the turn of the nineteenth century, located vital
properties in distinct tissues which he identified as bodily elements.
Bichat's influential work was the epitome, in France, of a phenomena
loosely labelled ‘vitalism.” At the same time, it was a dead end, owing to
his thesis that nature encompasses two sets of forces, two sets of laws and
finally two distinct sciences.

Bichat died in Paris in 1802 in his thirty-first year, most probably of an
infection acquired while performing a post-mortem examination of a
fever victim. He had come to the capital from Languedoc some eight
years before during the height of the revolutionary Terror. His total
medical training amounted to a mere eight-month long apprenticeship to
the Hoétel-Dieu's greatest surgeon, Pierre-Joseph Desault. It was long
enough, however, to generate a great enthusiasm for anatomical and
physiological study such that, by the end of his brief life, Bichat! had ac-
quired a very considerable reputation. On hearing of Bichat's death, the
first Consul Napoleon Bonaparte instructed his Minister of the Interior to
place a marble monument in honour of his memory in the Hétel-Dieu,
Paris’ chief hospital. Today, a Parisian hospital and a street both bear his
name, he is represented on the pediment of the Pantheon, and his life-size
statue stands alone in the courtyard of the Faculty of Medicine in Paris. It
is eloquent testimony to the esteem accorded him. And this at a time
when Parisians tended to be less generous in their judgement of French
‘provincials’ than they are today.2 It is interesting to consider, therefore,
what it was that this particular young man achieved which catapulted
him to a position as the most important writer on anatomical and
physiological subjects in France.

His reputation rested largely upon two books, the Recherches
physiologiques sur la vie et la mort which appeared in 1800, and a four
volume Anatomie générale appliquée a la physiologie et a la médecine
published just one year later. The former was an eloquent vitalist state-
ment which synthesized the most advanced contemporary notions about
the nature of the living body and its functions. The latter used these no-
tions as a substructure for a painstaking anatomical analysis of living
matter into twenty-one distinct tissues which, Bichat contended, various-
ly combine to form the organs and parts of the body. The tissue was an
organic counterpart of Lavoisier's chemical elements.

Broadly defined, vitalism is the notion that living systems possess
some entity or force which imparts to them powers denied to inanimate
bodies. The term is at best imprecise, legions of persons at least as far
back as Aristotle qualifying on that definition as ‘vitalists.” Its opposite is
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mechanism which has as its basic view the notion that a biological event
is composed of non-biological occurrences, the body being ultimately
reducible to physico-chemical phenomena.? While most vitalists before
Bichat allowed physics and chemistry a kind of auxiliary status to
physiology, assuming that living organisms abide by physical laws even
if they transcend them, Bichat took the vitalist position to its limit claim-
ing that inorganic sciences could throw virtually no light upon living
processes. For him, the study of organic function constituted an ab-
solutely unique science possessing its own forces and laws and concern-
ing itself with activities and processes which have no counterpart in the
inorganic world. Accordingly, he argued that any attempt to apply
physical or chemical principles to organisms is a specious undertaking.4

In Vie et mort, Bichat defined life as Tensemble des fonctions qui résis-
tent a la mort.’s Prosaic and tautological though it may be, the definition
reveals that Bichat saw the living body as an organic unit besieged by
subversive and destructive forces belonging to the surrounding inorganic
world. While life persists, its transitory forces are dominant over endur-
ing physical and chemical ones making the latter virtually of no effect. It
is by means of these combative vital forces, he argued, that an organism
grows, reproduces itself, is nourished and responds to its environment.
They leave the body gradually if death is natural or lingering, or they flee
quickly if it is accidental or sudden. After death, the physical forces, such
as attraction and gravitation, reassert their dominance. The organism
decomposes, gradually becoming one with the simpler, more predictable
realm of inorganic nature.

His conviction about the two realms of nature derived from the com-
monplace observation that prediction in the inorganic world is more
reliable than in the organic one. He wrote as follows:

Les lois physiques sont constantes, invariables; elles ne sont sujettes ni a
augmenter ni a diminuer. Dans aucun cas une pierre ne gravite avec plus de
force vers la terre qu'a I'ordinaire; dans aucun cas le marbre n’a plus d‘élasticité,
etc. Au contraire, a chaque instance la sensibilité, la contractilité s'exaltent,
s'abaissent et s'altérent: elles ne sont presque jamais les mémes.

Il suit de 14 que tous les phénoménes physiques sont constamment in-
variables, qu'a toutes les époques, sous toutes les influences, ils sont les mémes;
que l'on peut, par conséquent, les prévoir, les prédire, les calculer .... Au con-
traire, toutes les fonctions vitales sont susceptibles d'une foule des variétés.
Elles sortent fréquemment de leur degré naturel; elles échappent a toute espéce
de calcul; il faudroit presque autant de formules que de cas qui se présentent.
On ne peut rien prévoir, rien prédire, rien calculer dans leurs phénoménes:



nous n‘avons sur eux que des approximations, le plus souvent mémes incer-
taines.6

It was a consistent theme in his writing and in his teaching. In some ex-
tant lecture notes prepared for a private anatomy course, for example,
Bichat conceded the accuracy of Alfonse Borreli’s basic calculations of
forces in his application of mechanics to his study of muscular action.
But he rejected the whole exercise as worthless since it was grounded in
the assumption of predictability. So he reminded himself to ‘insister ici
sur l'inutilité des mathématiques.”

Bichat identified five distinct vital properties, three deriving from sen-
sibility or the property of tissue to perceive needs, directions or stimuli,
and two from contractility or the ability of tissues or the smallest bodily
parts to move in response to sensibility. Two of the properties exist en-
tirely beneath the level of consciousness.? Seeing them as counterparts of
attraction, gravitation, elasticity and so on, Bichat believed that they
operate in accordance with ‘vital laws’ which he went on to outline.®

Within a very few years after his works were published, Bichat'’s posi-
tion on behalf of the separation of physiology from physics was or-
thodoxy in France. Taken to be the most advanced notion concerning the
science of life, it was taught to French medical students for at least forty
years after Bichat's death.1® As well as being an assiduous experimenter
and observer, Bichat was an accomplished synthesizer of the theoretical
currents and innovations which preoccupied his fellow physicians and
their predecessors. Not surprisingly, therefore, many of the elements
which composed his vital theory were but part of his professional am-
bience. Although vitalism is as old as speculation about the nature of life,
Bichat belonged to a group whose language was developed about the
middle of the eighteenth century largely in reaction to a mechanical im-
agery which had prevailed for some hundred years. By the second
quarter of the century, that mechanical language was no longer sufficient
to account for the organic phenomena examined by contemporary physi-
cians and natural philosophers. Therefore, Bichat's work is a kind of
culmination of French vitalism, best understood as a gleaning from many
currents. ‘

Today, a scientist’s allegiance to vitalism or mechanism has as much to
do with a kind of ideological or metaphysical propensity as with any em-
pirical evidence, as it tends to affect his work little, if at all. In the eigh-
teenth century, however, it was of greater practical consequence, deter-
mining the character of the questions he asked of the organism and the
nature of the experiments or observations he undertook.

In 1700, the orthodox European medical man was a mechanist. His im-
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ages of living processes were shaped by an iatromechanical school which
had begun to develop its language in the 1660s largely at the hands of
persons schooled in the mechanics of Galileo or the philosophy of
Descartes. Indeed, virtually all mechanists tended to be dualists of the
Cartesian mould. That is, they conceived of the organism as a composite
of a material body and an immaterial soul. The mechanical philosophy
which had generated iatromechanism held that matter is inert and
passive substance devoid of any innate ability to generate motion. When
it moved, it did so in response to a force external to its substance. In ad-
dition to being a spiritual entity, the soul was considered to be the source
of willed, conscious and cognitive activity. Resident in the brain, it was
presumed to act on the matter of the body through the medium of animal
spirits located in nervous fibres.1!

As the conceptual and epistemological offspring of mechanical
philosophy, iatromechanism was an intricate interweaving of physics
and physiology. By the turn of the eighteenth century it became common
for writers on the subject to account for muscular motion, glandular
function, nervous system activity and so on by resorting to an imagery
of sieves, pulleys and pipes. For example, Europe’s preeminent teacher of
medicine, Hermann Boerhaave, wrote the following:

The solid Parts of the human Body are either membranous Pipes, or Vessels in-
cluding the Fluids, or else Instruments made up of these and more solid Fibres,
so formed and connected, that each of them is capable of performing a par-
ticular Action by the Structure, whenever they shall be put in Motion; we find
some of them resembe Pillars, Props, Cross-Beams, Fences, Coverings, some
like Axes, Wedges, Leavers, and Pulleys; others like Cords, Presses or Bellows;
and others again like Sieves, Strainers, Pipes, Conduits and Receivers; and the
Faculty of performing various Motions by these Instruments is called their
Functions; which are all performed by Mechanical Laws; and by them only are
intelligible.12

Such assumptions and the kind of investigative work they engendered
were taken to be akin to those of physicists and other natural
philosophers who had recently achieved spectacular breakthroughs in
their study of nature. The principles the physicists identified and the laws
they discovered were so breathtakingly successful in their ability to ex-
plain and to predict phenomena that physicians tried to emulate them to
provide their own investigations with similar achievements. So it was
that for some decades, those persons who studied organisms would try to
account for physiological processes by resorting to the sorts of images we
see in the quotation from Boerhaave.



But while sieves, pulleys and such can be made to account for many
isolated activities and functions, they are insufficient for interpreting the
apparently purposeful activities of organisms. A mechanist’s explanation
of the various stages of digestion, for example, was bound to be far more
persuasive than his interpretation of the process of nourishment. He in-
evitably ran the risk of oversimplifying such complex and integrated pro-
cesses as adaptation, coordination, development and growth. So it was
that animistic and especially vitalisitc imagery came to be seen as a far
more fruitful means of ordering one’s thoughts about living phenomena,
and came to displace iatromechanism.

The first substantial challenge to Boerhaave's type of mechanism came
from his contemporary, the German physician George Ernst Stahl
(1659-1734), an animist who contended that all living motion, un-
conscious as well as willed, has its source in the soul or anima. Like the
mechanists, animists were dualists who held that the matter of the body
depended upon an external mover. Other vitalists, sharing this same
view of matter, postulated some specific life-conferring principle which
was supposed to coexist with the body and the soul as a kind of third
substance overseeing the automatic and unconscious acts of life. By the
mid-eighteenth century, however, a new type of vitalism emerged. Its ex-
ponents argued that vital properties reside in the bodily parts themselves.
They assumed that such properties as sensibility and contractility to
which one can ultimately assign all living activity, are by-products of
organic organization, immanent in living substance. It was a conceptual
innovation of some consequence for it would free persons from an
elusive search for immaterial and insubstantial principles, allowing them
to turn their attention directly to the organism itself.13 It is, of course, to
their number that Bichat and his intellectual predecessors belonged.

There is, for example, the case of the worldly and ambitious Théophile
de Bordeu (1722-1776) who earned the title of médecin-chirurgien from
the ancient Medical University of Montpellier in 1744. He encountered
unorthodoxy while he was still a student, for one of his memorable in-
structors was Frangois Boissier de Sauvages, a flamboyant rebel whose
animist teaching was provoking considerable controversy in the hitherto
stolidly mechanistic school. Persuaded at least by Sauvages’ anti-
mechanism if not by his animism, Bordeu gradually evolved an elegant
and persuasive alternative to both mechanism and animism. In so doing,
he owed much to such seventeenth century writers as Jean Baptiste Van
Helmont, Francis Glisson, and William Harvey, all of whom had written
at length on the subject of the reactivity of living fibres, but whose
speculations had been temporarily eclipsed by those of the
iatromechanists.



