
Les Archives du

Séminaire Descartes
Nouvelles recherches sur le cartésianisme 
et la philosophie moderne

Samedi 23 mai, Amphithéâtre PSL, 
I. Autour de l’ouvrage de Domenico Bertoloni Meli (Indiana), Mechanism, 
Experiment, Disease: Marcello Malpighi and Seventeenth-Century Anatomy, 
Baltimore, The Johns Hopkins University Press, 2011.

 
 

Peter ANSTEY 

First I should like to thank Sophie Roux for the invitation to contribute to this 
book symposium and for her generosity in hosting me here in Paris. Turning 
to the book, it must be said that I am most grateful to Domenico for writing it, 
for it is not a book I could have written, but it is a book that I needed to read. 
It covers a terrain that has never been covered before and it gives us a kind of 
guided tour through a whole host of debates in anatomy, natural philosophy 
and medicine in the last four decades of the seventeenth century. 

The tour revolves around Marcello Malpighi, and rightly so, and focuses in 
the  main  on  a  group  of  Italian  anatomists,  experimenters  and  natural 
philosophers.  At  the  same  time,  however,  it  gives  ample  attention  to  the 
British context discussing figures such as Robert Hooke and Nehemiah Grew. 

Some features of the book that I particularly liked are its concern with the role 
of  and  problems  with  visual  representation  in  anatomical  studies;  the 
polemical  exchanges  and  motivations  that  drove  so  much  of  the 
experimentation  and  theorising;  the  absence  of  historiographical  baggage, 
such  as  the  rationalism  and  empiricism  distinction;  and  the  steady, 
unflagging pace of the book: Domenico never rushes the reader, but neither 
does he slow down and get side-tracked, even if  at  times this means that 
some issues cannot be explored in the depth that  one might expect  if  the 
episodes discussed were treated as separate studies. Finally, what makes the 
book particularly authentic is the almost complete absence of contemporary 
anatomy and physiology. Only the actors’ terms of reference are on display. 
We  hear  about  such  things  as  the  corpus  luteum and  the  various  theories 
concerning  its  function,  but  we  are  never  told  about  the  regulation  of 
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progesterone flow. This is refreshing and is a sure way to avoid Whiggish 
history. All of this goes to show that it’s a very good book. But what is there to 
say about it of more substance? 

I would like to approach the book from the British, indeed English, context 
and use this to draw out some themes that may have been overlooked or 
about which Domenico may have opinions about but which didn’t make it 
into print. I would also like to frame my observations and queries about the 
book  using  my own work  on  early  modern  British  medicine  and natural 
philosophy. I do this, not because that’s all I know about or am interested in, 
but because it does seem to me that the English context bears importantly on 
how we should understand Malpighi’s projects and reception in his own day. 

Normally  we  think  of  Britain  as  being  having  to  play  catch  up  on 
developments on the Continent.  However, a number of the issues that are 
central to Domenico’s book and to the work and polemical engagements of 
Marcello Malpighi were debated much earlier in Britain. Take, for example, 
the debate over the value of gross anatomy for therapeutic medicine. It is not 
uncommon to find amongst the chymical  physicians of  the late 1650s and 
early 1660s strong rejections of the value of anatomy for physic, that is, for 
therapeutic medicine. Many of you know that in late 1668 the philosopher 
John Locke penned a very interesting essay entitled ‘Anatomia’ taking this 
very line: he is strongly critical of anatomy’s value for physic. It is surprising 
then to find this very debate re-hatching in the late 1680s in Italy. 

There  are  three  substantive  points  that  I  would  like  to  make,  or  better, 
questions that I’d like to raise. But first since not everyone here has a direct 
interest in the history and philosophy of early modern medicine, I would like 
to  begin  by  pointing  out  that  the  connections  between  medicine  and 
philosophy were far more obvious and had more immediate implications in 
the seventeenth century than they are today. Let me illustrate this with the 
theory of qualities. 

In the first half of the seventeenth century the Aristotelian theory of qualities 
was the predominant theory. As you all know, there are four primary qualities 
which  form  two  pairs  of  opposites:  hot/cold,  wet/dry.  By  varying  the 
predominance of one or more of these qualities the mix of elements in the 
body  changes.  Thus,  by  adding  heat  to  water  we  get  air,  and  so  on. 
Furthermore, in the Aristotelian theory of qualities there are also secondary 
qualities that are also two pairs of opposites,  heavy/light and dense/rare, 
and a whole host of other divisions amongst the qualities of bodies. All of 
these divisions in the hierarchy of qualities are explained, ultimately, in terms 
of the primae qualitates. So the Aristotelian primary qualities are primary in at 
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least two senses: they are the primary explanans of the characteristics of bodies 
and they are the ontological ground of these characteristics. 

What  you  may  not  be  so  familiar  with  is  that  the  Aristotelian  theory  of 
qualities was used to explain the constitution of the four bodily humours in 
the Galenic humoral theory of disease. The four humours, blood, black bile, 
yellow bile, and phlegm, all differ relative to the predominance of the four 
primary qualities. Each humour combined two primary qualities: yellow bile 
was hot and dry; black bile was dry and cold; blood was wet and hot and 
phlegm  was  wet  and  cold.  Disease  was  understood  to  result  from  an 
imbalance or disequilibrium of the natural  ratios of  these bodily humours 
within an individual body. Every different animal body had its own unique 
natural equilibrium or temperament of the humours, and so every different 
body  required  its  own  unique  regimen  in  order  to  restore  its  natural 
temperament. 

When it  came to  therapeutic  medicine  then,  what  they  called  physic,  the 
primary symptoms of any disease, while traceable to the imbalance in bodily 
humours,  were  determined  in  terms  of  the  primary  qualities.  Thus,  the 
determination of the presence or absence of the primary qualities was the 
main diagnostic tool of the physician. Furthermore, the cure of disease was 
understood  in  terms  of  adjusting  the  humoral  balance  by  changing  the 
relative  weightings  of  the  primary qualities.  So,  the  Aristotelian theory of 
matter  and qualities  was absolutely fundamental  to the Galenic system of 
medicine.  Well-being,  illness  and  cure  were  all  explained  in  terms  of  the 
Aristotelian theory of qualities. 

But there was a problem. By the mid-seventeenth century there was a new 
theory of qualities on the scene. This was the view that the shape, size and 
motion of corpuscles or atoms were the main explanatory categories in the 
theory of qualities and that rather than being the explanans,  the traditional 
primae qualitates were the explanandum: they were to be explained in terms of 
shape, size and motion. This posed a very serious threat not simply to the 
Galenic theory of disease and its causes, but to diagnosis and treatment. 

Let me give you just one example, the doctrine of contraries: the best way to 
treat a disease is to apply the opposite qualities to that which presents itself in 
the  disease.  No one knows why,  but  in  mid-seventeenth century England 
there  was  an  abnormally  high  incidence  of  kidney  stones.  The  Galenic 
physicians  said  that  the  stones  are  like  clay  bricks  that  are  baked  by  an 
external heat: the relevant qualities are hot and dry. Now, the best way to treat 
this was to make it moist and cold, i.e. to apply ice or very cold water to the 
kidney to keep it as cold as possible. But if the Aristotelian theory of qualities 
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is  false,  and in  fact  there  is  a  mechanical  explanation of  the  cause  of  the 
disease, then the rationale for this method of treatment evaporates. And, of 
course,  this  was  a  threat  to  the  medical  establishment  because  physicians 
made a lot of money from prescribing treatments based on this theory. 

It’s  hardly  surprising  then  that  many  physicians,  who  otherwise  had  no 
interest in philosophy, were very concerned about the implications of the new 
theory of qualities that was associated with the mechanical philosophy. The 
theory of qualities is, of course, just one example of the connections between 
philosophy and medicine in the period and I would like now to turn to three 
different points or rather questions that I’d like to put to Domenico. 

1. Malpighi’s relation to the experimental philosophy 

The  first  concerns  Malpighi’s  relation  to  the  experimental  philosophy.  An 
absolutely  decisive  event  occurred  in  1669  in  the  life  of  Malpighi,  he 
transferred  his  allegiances  to  and  came  under  the  influence  and  even 
protection of the Royal Society of London. This move on his part was initiated 
by Henry Oldenburg who encouraged him at every turn and corresponded 
with him regularly. And it was enormously important for Malpighi –– all of 
his  books  were  published  by  the  Royal  Society  from  1669,  including  the 
posthumous works.  One feature  of  this  correspondence is  that  Oldenburg 
kept Malpighi abreast of what was coming forth from Robert Boyle’s pen and 
some of what we know about the writing of and publication of various of 
Boyle’s  works  is  through  the  Oldenburg-Malpighi  correspondence.  This 
correspondence also gives us a window into Malpighi’s reading of Boyle. So, 
for example, we know that Malpighi read Boyle’s ‘Excellency and grounds of 
the mechanical hypothesis’ in February 1675 in Latin (I’ll return to this point 
shortly).  Boyle  sent  him  a  copy  of  his  Of  the  reconcileableness  of  specifick 
medicines to the corpuscular philosophy (1684) for which Malpighi thanked Boyle 
and Malpighi also encouraged Boyle to push on with a second edition of his 
Memoirs for a Natural History of Human Blood (to which we will also return in a 
while). 

Now, it is only natural to ask, given that the Royal Society and especially its 
indefatigable  secretary  Henry  Oldenburg,  were  actively  promoting 
experimental philosophy from the mid-1660s both at home and abroad, what 
was Malpighi’s view of experimental philosophy and how were his practice 
and publications in the anatomy of animals, insects and plants received by 
the Royal Society? 

The  experimental  philosophy  was  characterised  by  a  prioritising  of 
observation  and  experiment  over  theorising  and,  in  particular,  over 
premature  system  building  and  the  use  of  unfounded  principles  and 
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hypotheses.  The  decrying  of  hypotheses  was  a  standard  trope  amongst 
fellows of the early Royal Society such that Newton’s hypotheses non fingo was 
something of a platitude by the time it appeared in the General Scholium of 
the second edition of the Principia (1713). It is interesting, therefore, to find 
that  there  is  an  extended  discussion  in  on  opposition  to  hypotheses  in 
Adelmann’s  five-volume  work  on  Malpighi  and  that  Malpighi  himself 
expressed anti-hypothetical sentiments. 

For he practised a form or experimental anatomy that bore all the hallmarks 
of  experimental  philosophy  and  he  was  a  continental  with  an  extensive 
network whom he could influence in Italy.  Indeed,  Malpighi’s  star  recruit 
Georgio Baglivi, who only appears at the very end of Domenico’s book, was a 
very  vocal  advocate  for  the  application  of  experimental  philosophy  in 
medicine, possibly reflecting his pedigree. He claims in his De praxi medica, 
‘Whatever it is that distinguishes the Modern Theory [of medicine] from the 
ancient  Ignorance,  ’tis  all  owing  to  the  Experimental  Philosophy  of  this 
Age’ (Baglivi, The Practice of Physick, London, 1704, p. 2). 

My question then is: Did Malpighi openly endorse experimental philosophy 
and did he discuss its central tenets? To be sure, as Domenico has gone to 
great lengths to show in his book, Malpighi was not one to reflect at length on 
methodological  issues:  he  was  a  practitioner  rather  than  a  philosopher. 
Nevertheless, it would be interesting to know if and where the vocabulary of 
experimental philosophy appears in his voluminous writings. I have found 
the term ‘philosophia experimentalis’  in his posthumous works (Malpighi, 
Posthumous Works, 1700, p. 382) but this is not much to go on. 

An ancillary question to this is: Did Malpighi have a rudimentary philosophy 
of experiment? Clearly he was an adept experimenter, an early exponent of 
parallel testing and the use of controls, but did he anywhere record his views 
on experimental  method and the epistemology of  experiment? From what 
Domenico tells us in the book it seems he did not. 

2. Malpighi’s understanding of natural history 

The  second point  concerns  Malpighi’s  contribution  to  natural  history.  For 
some years now I have been pushing the view that there were two forms of 
natural  history in the late  seventeenth century.  The first  was classificatory 
natural history, the descendent of what Brian Ogilvie has called the science of 
describing.  Far more important,  however,  was Baconian natural  history or 
better  experimental  natural  history.  This  was  an  architectonic  project  that 
subsumed classificatory  natural  history  under  its  rubric.  Almost  all  books 
published in Britain with the term ‘natural history’ in their title are specimens 
of  experimental  natural  history  and  not  classificatory  natural  history.  For 
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example,  Boyle’s  Memoirs  for  a  Natural  History of  Human Blood,  his  Natural 
History of Mineral Waters, his Natural History of Cold, of Colours and so on, are 
not  classificatory  at  all.  Furthermore,  the  practice  of  experimental  natural 
history  was  the  primary  method  by  which  experimental  philosophy  was 
practised in the latter decades of the seventeenth century in England. 

The question is then: How does Malpighi relate to this extensive project of 
experimental  natural  history?  Was  he  regarded  as  a  Baconian  natural 
historian –– a practitioner of experimental natural history? And did he regard 
himself as such? Domenico does not address this question at all and yet all of 
the English figures whom he does discuss were advocates and even theorisers 
of  the  Baconian  program.  The  most  elaborate  theory  of  Baconian  natural 
history from the period is that of Robert Hooke, but much of that theory was 
only published after Malpighi’s death in Hooke’s Posthumous Works (1705). Of 
more  relevance,  however,  is  the  work  of  Nehemiah  Grew  who  clearly 
conceived of his work on the anatomy of plants as part of a Baconian natural 
history: the full  title of the work is The Anatomy of  Plants with an Idea of  a 
Philosophical History of  Plants,  and Several other Lectures,  read before the Royal 
Society (1682).  Part  of  the book,  the anatomy of leaves,  flowers,  fruits  and 
seeds,  is  dedicated  to  Boyle  the  Baconian  natural  historian  par  excellence. 
Likewise Grew’s earlier Experiments in Consort of the Luctation arising from the 
Affusion of several Menstruums upon all sorts of Bodies of 1678 (but also included 
in  The  Anatomy  of  Plants)  is  ordered  around  the  Baconian  philosophy  of 
experiment with special reference to Bacon’s distinction between experiments 
in consort and experiments solitary that was famously deployed by Bacon in 
his Sylva Sylvarum. Given the close links between Malpighi and Grew and the 
Royal  Society,  it  is  hard to  believe that  Malpighi  was not  apprised of  the 
Baconian method of natural history, especially since there is concrete evidence 
in  the  Philosophical  Transactions  alone  that  Malpighi’s  writings  and 
experiments were conceived in this manner. 

Take,  for  example,  the  anonymous  ‘Some  observations’  published  in  the 
Transactions  in  1675.  This  article,  written  by  a  Cambridge  don,  refers  to 
Bacon’s method, to experimental philosophy, characterises Grew’s work as a 
natural  history  and  in  the  same  sentence  alludes  to  Malpighi’s  Anatome 
plantarum saying, ‘the justly famous Signior Malpighi, had discovered a new 
Philosophical  Country,  which  to  the  Ancients  seemed  barren,  whose 
negligence  would  give  it  no  other  Name  than  that  of  Terra 
incognita’  (Philosophical  Transactions,  10,  1675,  p.  539).  He goes  on  to  warn 
against taking Malpighi’s analogy between animals and plants too far. 

If this is correct, then Domenico seems to have missed the point entirely. This 
is  because Part  III  of  his  book is  entitled ‘Between Anatomy and Natural 
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History: Malpighi and the Royal Society’. Domenico’s title implies a plurality 
–– anatomy and natural history –– whereas the Bacon conception regarded 
experimental anatomy as a means of generating new facts about nature that 
were constituents of an experimental natural history, that is, anatomy just is 
natural history. 

It is clear from the correspondence in Malpighi’s Opera posthuma that he had 
views on Bacon about which I’d be grateful if Domenico could tell us more. 
(See Malpighi, Posthumous Works, 1700, pp. 339, 353.) 

3. Malpighi and seminal principles 

We come now to the third question that struck me as I read the book and that 
is:  Does  Malpighi  have  anything  to  say  about  seminal  principles?  I  was 
surprised  not  to  find  the  term  anywhere  in  the  book:  surprised  because 
almost everyone in this period believed in them, and in particular those who 
dealt with subjects such as spontaneous generation. 

There is one passage in the book that comes close to the subject. This is the 
passage in which Domenico interprets Malpighi’s view of the plastic powers. 
I must say, however, that at this point I was left unsatisfied with Domenico’s 
reading of Boyle. So let us look at this issue in more detail. 

Domenico says: 

The letter to Spon contains three apparently enigmatic passages to the ‘plastic 
virtue’  or  ‘power’  involved  in  the  process  of  generation;  another  relevant 
reference to the ‘plastic spirit’ can be found in the posthumous Vita. This older 
notion occurred also in Harvey, for example, who equated it with the ‘formative 
faculty’. As we have seen, ... Malpighi was engaged in abolishing such notions 
from  anatomy,  replacing  them  with  notions  like  the  necessity  of  matter.  ... 
(Bertoloni Meli 2011, p. 231–2) 

Many years ago I wrote an article on ‘Boyle and seminal principles’ (Studies in 
History and Philosophy of Science, 33, 2002, pp. 597–630) and I have had cause to 
revisit that paper in responding to Domenico’s comments on Malpighi and 
plastic powers. 

Boyle mentions seminal principles in 28 different writings, writings that span 
the whole of his career. In addition, he wrote two extended tracts on seminal 
principles which are no longer extant. They were About the concealments and 
disguises  of  seminal  principles  which  was  at  least  54  pages  and  Of  seminal 
principles which was at least 28 pages. Clearly it was a topic about which he 
had much to say. He discusses the role of seminal principles or seeds in the 
creation of original species, in spontaneous generation, in the generation of 
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plants and animals, and in the generation of minerals. Surprisingly, he does 
not discuss them in the context of a theory of disease. In this he differed from 
many within his ambit, including John Locke whose essay entitled ‘Morbus’ 
presents a seminal theory of disease. 

Here is an extract from the conclusion to that paper: 

Boyle seeks to give mechanical explanations of as many natural phenomena as 
possible, but there are some phenomena which can only be explained by appeal 
to  seminal  principles.  Indeed,  for  Boyle,  there  is  a  threshold  of  complexity 
beyond which mechanical explanations just seem inadequate and some further 
entity is required. Boyle claims that these entities are seminal principles which 
have  plastick  powers.  However  when  he  is  pressed  to  say  just  what  these 
plastick  powers  are,  he  either  declares  his  nescience  or  he  reverts  back  to 
mechanical  explanations  of  their  effects.  This  represents  a  deep  internal 
inconsistency in Boyle’s corpuscular philosophy. He appeals to a different type of 
entity when mechanical explanations get too hard, but is caught on the horns of a 
dilemma.  If  he conceives  of  seeds operating mechanically  he undermines the 
very reason for introducing them in the first place. If he declares his nescience, he 
will have to admit the possibility of non- mechanical causes and so dilute the 
corpuscular  hypothesis  by  significantly  limiting  its  explanatory  power  or  its 
range of applicability. 

In my view Malpighi is caught in the same dilemma. To be sure, his general 
philosophical orientation is to rid explanations of the behaviour and structure 
of natural objects of appeals to forms, sympathies and antipathies and occult 
qualities. However, when it came to the generation of species he had recourse 
to a plastic power. He did not go so far as Boyle and posit actual corpuscular 
structures in which this power resided. Nevertheless,  he does seem in the 
letter to Spon to accept plastic or seminal virtues. No doubt, as with Boyle, 
when they manifest they act mechanically, but he cannot explain the cause of 
their mode of mechanical action. It is interesting to note, therefore, that Boyle 
had Malpighi’s letter to Spon carefully transcribed in full by an amanuensis 
and it now survives in the Royal Society Boyle Papers vol. 17, ff. 116–125. 

This is  the last  of the three substantive points that I  have to make. I  look 
forward to Domenico’s responses. 
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