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     “For I have found that a measurable time 
passes when the stimulus exerted by a 
momentary electric current on the hip plexus 
of a frog propagates itself to the nerves of 
the thigh and enters the calf muscle. In large 
frogs whose nerves were 50 to 60 millimetres 
long, and which I had kept at 2–6 degrees 
Celsius (whereas the temperature of the 
observation room was between 11 and 15 
degrees), this length of time amounted to 
0.0014 and 0.0020 of one second.” 

 
             (Hermann von Helmholtz, Jan-15 1850, transl. & 

emph. F.W.S.)     
   

(1) Introduction 
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»  Problem of how to address the development of knowledge that would 
allow for the observation and determination (and later measurement) 
of time-dependent processes (“functions”) in animal bodies 
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»  Problem of how to address the development of knowledge that would 
allow for the observation and determination (and later measurement) 
of time-dependent processes (“functions”) in animal bodies 

 
»  Specifically: Finding an animal (model) that was simple enough for 

observational purposes and sufficiently complex to allow for a transfer 
of the experimental findings from animals to humans (~ the frog – “the 
old martyr of science”) 
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“In the twentieth century, frogs have not dominated physiology  
as strongly as they did during the formative stages of that science.  
For many purposes small laboratory mammals, especially rats and  

mice, have replaced frogs.  Twentieth century advances in  

techniques and in knowledge of the conditions required to sustain  

isolated mammalian or avian tissues overcame the advantage that  

the tenacity of surviving isolated frog tissue had once given them. 
Experimenters could then exploit, in ways that were difficult in the  

nineteenth century, the higher levels of general metabolism and  

functional activity of warm-blooded tissues.”  

 
 

               (F.L. Holmes, 1993, p. 327) 
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»  Problem of how to address the development of knowledge that would 
allow for the observation and determination (and later measurement) 
of time-dependent processes (“functions”) in animal bodies 

 
»  Specifically: Finding an animal (model) that was simple enough for 

observational purposes and sufficiently complex to allow for a transfer 
of the experimental findings from animals to humans (~ the frog – “the 
old martyr of science”) 

 
»  Methodologically: to develop instrumentation and practices that could 

allow for precise “time measurement” approaches that incrementally 
bridged the knowledge gap from animal to human physiology (as a 
transfer form French to German experimental physiology at the time) 
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Structure of the Talk 
 

»  (1) a brief overview on the pre-conception of the animal-human 
analogy  

 
»   (2) focus on some central animal experiments pursued by Magendie, 

Bernard, and their research affiliates  
 
»  (3) some considerations for our understanding of the practice- and 

time-dependent place of the experimental transactions of the modern 
life sciences. 
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(2) Overview on the 
Preconception of the Animal-

Human Analogy 
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François Magendie (1783-1855) 
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Claude Bernard (1813-1878) 
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   The “laboratory 
workplace”  
in the Collège 

     The Collège de France, where 
Magendie held the first chair in 
physiology worldwide 
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“The cerebral or animal sensibility and the voluntary  
contractility, as [Francois-Xavier] Bichat [1771-1802]  
used to say, have only been counted amongst the vital  

propositions by abusing the words. It is evident that  

they are functions or the results of the action of a  

multitude of organs that share a common aim when  
working together.” 
 

                                     (F. Magendie, 1816, vol. 1, p. 327) 
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»  Change of broader types of nosological/classificatory questions to 
specifically address functions (irrespective of the animal/human dist.) 
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     “No analogy, not even a probable one, has yet been found 

between the interplay of ordinary chemical affinities and the 

nutritive movement [metabolism]; that is why this 

movement has always been considered — and still is today 

— as dependent upon a particular cause, which, like 

planetary and molecular attraction, is undefined in nature 

but manifest in its effects.  This particular cause has 

received many names, but the best thus far is that of vital 

force.  [But …] what would be worth even more than all this 

reasoning would be to perform experiments [on animals] 

with the intention to find the general laws of this vital 

force.” 
                                (F. Magendie, 1809, p. 145, transl. F.W.S.) 
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»  Change of broader types of nosological/classificatory questions to 
specifically address functions (irrespective of the animal/human dist.) 

 
»  Drawing on the material conditions of experimental life science 

(redefining the économie animale) 
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    A question of ‘time’ and ‘timing’                                             HAC Kolleg, Toronto, May 2016  



 
»  Paralleling a new utilitarian culture in France (the techno-philosophy 

of the Comte Henry de Saint-Simon (1760-1825) 
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(3) Some Central Animal Experiments 
Pursued by François Magendie 
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Xavier Bichat, Recherches 
physiologiques sur la vie et la 

mort, Paris (1800) 
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“If one takes the brain as substrate of the 
animal life and the lungs and the heart as 
substrate of the organic life into account, 
there appears to be a direct influence and 
connection between these two forms of life 
[“formes de vie“].  The action [“action“] of 
each one of these three organs is necessarily 
required for the subsistence of the two other 
organs.  If one organ ceases to exist and 
work, the other organs cannot continue their 
actions.  They are the three centres, in which 
all secondary phenomena of the two forms of 
life come together.  Those secondary 
phenomena will be irreversibly discontinued 
and the whole body will die.”    
                             
                           X. Bichat (1800), p. 3; transl. F.W.S. 
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François Magendie  
(1783–1855) 



The Experimental Approach to Animals of Magendie: 

»  Surgical attitude 
 
»  Lesioning / Ligatures / Sections/ 

 Ablations 
 
»  Manipulative and destructive (in the 

non-sedated/narcotized animal) 
 
»  Empirical and qualitative / focus on 

observation 
 
»  Aim: extending the macroscopic  

“natural vision” into the black box  
of the living body 

 
»  Argumentation from analogy 

(structural and functional) 
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(4) Some considerations for our 
understanding of the practice- and time-

dependent place of the experimental 
transactions of the modern life sciences 
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“The numerical method may only be applied with 
prudence in medicine.   It is as if the physiologist would 
walk over to the railway stations of Paris, collect the daily 
urine load from the washrooms and then analyse them in 
his laboratory.   It is absurd to think that there is such a 
thing as a ‘normal urine’ which can be gathered in this 
form. […] The analysis has to be individual and 
deterministic.”  
 

                 Claude Bernard (1865, p. 135, emphasis F.W.S)  
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Experimenting in “Real Time” – Bernard’s Open Heart  
Animal Experiments to Observe the Opening of the  
Mitral Valve (Bernard, 1865, p. 102) 
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Studying “Functions” – Prolonging Laboratory Life – 
Julien LeGallois’ (1770-1814) Reanimation Experiments 



(5) Conclusion 

    A question of ‘time’ and ‘timing’                                             HAC Kolleg, Toronto, May 2016  



»  The place of the animals “inside” and “outside” the laboratory doors – 
and even the exp. setting – is important (concept follows place) 
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»  The place of the animals “inside” and “outside” the laboratory doors – 
and even the exp. setting – is important (concept follows place) 

 
» Knowledge-transfer and animal-choice hinge on many (strongly 

pragmatic factors): procurement, treatment, use, and care for animals  
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»  The place of the animals “inside” and “outside” the laboratory doors – 
and even the exp. setting – is important (concept follows place) 

 
» Knowledge-transfer and animal-choice hinge on many (strongly 

pragmatic factors): procurement, treatment, use, and care for animals  
 
»  Animal “control” is an important issue – not only (experimental)  

knowledge is power … (how does it affect animal-derived knowledge?) 
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