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the time – to very good use. Indeed, 
one has the impression that the seed 
of the later success of giant axons 
with biophysicists lay as much in his 
bold portrayal of the system as in 
the anatomical investigations that 
led to it. The emotional engagement 
of the scientist in his balancing act 
between the details and the whole – 
the tension of which Boycott writes 
– is to be found in the drawings. 
The ‘JZY’ is always tiny: almost 
microscopic at the posterior tip of the 
mantle in the much-copied version 
of 1939 (Fig. 2), same year as the 
first Hodgkin and Huxley intracellular 
recordings! Was it modesty, or awe, 
before the richness uncovered?

Drawing always drawing. Saturday 
mornings in London were devoted 
to the microscope: notably to serial 
sections of whole brains incubated 
in silver and embedded in paraffin, 
cut just thick enough to follow main 
connectives as well as the orientated 
receptive fields of single neurones – 
notably of the octopus. 

The original of the rabbit in Life 
of Mammals (see Fig. 3) has every 
skeletal muscle–tendon unit 
numbered and named, represented 
only as a straight line between origin 
and insertion. Whatever the specific 
intention behind all the effort 
involved, Young was evidently after 
something that would convey the 
dynamic and integrated nature of 
the body. Sadly, neither of the artists 
in his department at the time, Miss 
ER Turlington and Miss JID de Vere, 
is alive to relate its turbulent history. 
The accompanying text in chapter 8 
concerns the mechanical forces 
acting through the arrangement of 
struts and ties as the animal moves 
which 

“should be at every point proportional 
to the bending moments … even more 

“Thus there is, in most of JZ’s scientific 
design and output, a tension between 
his desire to investigate integrative 
functions of organs and systems as 
a whole and the practical constraint 
that to do this requires the reduction 
of a system to an experimentally 
manageable and interpretable entity”

Memoirs of Fellows of the Royal Society 
(Boycott, 1998) 

That a zoologist and former 
professor of Anatomy at University 
College is a natural for a ‘Memorable 
physiologist’ article may be 
glimpsed from a figure illustrating 
James Oschman’s ‘Energy Medicine’ 
(Oschman, 2000) (Fig. 1) taken from 
JZ Young’s Life of Mammals, 1957. 

Despite having become head of an 
anatomy department in a medical 
school, Young always considered 
himself a biologist, and deliberately 
tried to pour biological wisdom into 
the mechanical art of dissecting 
bodies and naming their parts. His 
contribution to physiology is by no 
means limited to recognizing the 
importance of the giant fibre system 
of squids, nor to his happy facility 
for grafting germinal ideas from 
other fields into his own. Perhaps the 

chief ‘value added’ of an abundant 
working life is his continuous, and 
largely successful, insistence on 
always keeping the whole in mind: 
a characteristic he shared with Sir 
Charles Sherrington. 

A difficult balancing act. Often it 
took the form of asking questions 
that he could not answer. In a way, 
this is also true of the figure of the 
rabbit. 

Young was elected a Member of The 
Physiological Society in 1932 (then 
to Honorary membership in 1978). 
Who was the proposer we wonder 
of this 25-year-old demonstrator 
in comparative anatomy in whom 

many influences combined? He had 
not long returned from occupancy 
of the Oxford ‘table’ at the Naples 
Zoological Station – start of a trail 
that led to the squid giant axon 
rediscovery. He was part of a circle 
that included Sherrington whose 
young co-workers (Denny Brown, 
then a Rhodes Scholar, being one) 
were introducing new techniques 
into neurophysiology (see Boycott, 
1998). He put a fondness for drawing 
– part of the training in zoology at 

Figure 1

Figure 2

John Zachary Young – invitation to the dance

Andrew Packard (left) and Fabio DeSio
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clearly in those hoofed mammals that 
are large and rapidly moving” 

followed rather lamely by 

“There is a danger that such 
comparisons may be accepted 
uncritically … they give only 
suggestions and not exact solutions of 
the statics, still less of the dynamics of 
the vertebrate body”. 

Banal as this instance of Young 
pulling himself up short before the 
unanswered questions may seem, it 

is also an invitation to the dance: an 
act of complicity with the student. 

Oschman shows us where the dance 
can lead. Duly disregarding the 
numbering on the original, he sees it 
as a beautiful “tensegrous” network. 

The hard science of tensegrity has 
been in the literature for quite a long 
time. So have the findings which see 
it extending through the collagenous 
fascia of the body as a liquid 
crystalline continuum responsive to a 
range of physical forces over a range 
of dimensions (see Ho et al. 2006). 
Even if John Young would have been 
out of his depth in assessing the 
relation of these forces to molecular 
structure, and agnostic about its 
role in therapeutics, he would have 
been pleased to see the figure used 
to promote this ultimately simple 
idea, and excited by the possibility 
that proton conduction through the 
tensegrity system integrates the 
body. It would have coincided with a 
life-long interest in communication 
theory and memory. The pity is that, 
while inter-disciplinary endeavours 
have long become the norm in 
biological gatherings, there seem 

to be few figures ready to make the 
bolder leap: to use their scientific 
stature to embrace the implications 
of such ‘fringe’ ideas and work 
on their incorporation into the 
mainstream1. 

Young was too much a rationalist2 

to wish to be called a holist. 

“Addiction to holistic concepts … an 
occupational disease of neuroscientists 
… and of psychologists … is a curable 
disease from which one recovers by 
patient therapy with microscopy, 
microanalysis or microelectrodes” 
(Young, 1975). 

Nor would he have wished to be 
tarred by association with Jakob 
von Uexküll. Yet he and the father 
of Umweltforschung –  author of 
‘Umwelt und Innenwelt’, who is 
having something of a renaissance 
amongst semioticians at the present 
time – had some surprising things 
in common: professional interest in 
cephalopods, surgical intervention 
and functional anatomy of the 
octopus brain. Most intimately of 
all, both loved Naples, and this was 
reciprocated. von Uexküll records 
the remark of a Neapolitan (anxious 
to make him feel one of them) that 
he was not a foreigner but a local (Il 
signore non è un forestiere, il signore 
è di qua). JZ went one better being 
awarded honorary citizenship (see 
left) in 1991 for his long association 
with the city.

Both Uexküll and Young needed 
to draw general and philosophical 
conclusions from their experiments 
and with it the sense of a duty 
to communicate these thoughts 
to others. For the historian, their 
pursuit of this ‘noblesse oblige’ is 
no trivial issue. Both biologists took 
up the task of making scientific 
knowledge valuable and available 
to the widest possible audience. 
Although both of them engaged 
seriously with what we now call 
popularization, their principal targets 
were their respective scientific 
communities. They were concerned 
with the elaboration of a new, 
improved scientific terminology, 
a way of naming things and their 
relations that allowed a steadier 

Deliberation of the Naples City Council conferring Honorary Citizenship on JZ Young 
– 8/10/1991. ‘per la sagezza e l’umanità tipiche delle migliore tradizioni napoletane’ 
(for wisdom and humanity typical of the best Neapolitan traditions). 

Figure 3
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progress in the sciences: pointing at 
“what to look for, and where” (Young, 
1965). 

As a consequence of their strong 
opinions on the place and role of 
biology, both Uexküll and Young 
grew very critical of modern 
physiological language concerned 
with chains of causal relations 
and with ‘mechanical running’. 
Young’s opposition to the narrow 
aims of physiological reductionism 
(concentrating on the cell as 
the proper way to address living 
phenomena) was that it diverted 
valuable scientists from the bigger 
and more important questions. 
Commenting on Hodgkin and 
Huxley’s Nobel Prize in Physiology 
or Medicine – officially ‘for their 
discoveries of ionic mechanisms 
involved in the nerve cell membrane’ 
– he once half-jokingly said: “To be 
unkind, one might say it was like giving 
a Nobel Prize for Literature to people 
who had advanced knowledge of 
typewriters, of ink, or perhaps of radio 
transmission” (Young, 1977). 

Both scientist/philosopher insisted 
on the relationship between 
organism and environment; Uexküll 
devoted much labour to the reform 
of biological language, coining a 
number of words (such as Innenwelt, 
Umwelt, Funktionskreis), which 

gained a vast popularity and haunted 
generations of translators! Young, 
from quite different origins fostered 
in the thinking of Darwin, wrote 
of the brain in terms of coding, 
information and programs, etc. 
gleaned from his association with 
the pioneers of cybernetics. 

In their emphasis on communication 
as a key to interpreting human 
existence and life in general, both 
Uexküll and Young came close 
to present day bio-semioticians 
(Kull, 2001). Their main point of 
convergence is the importance of 
interpretation and meaning for life 
itself and, subordinately, for the 
science of life. For Uexkhüll it was a 
matter of “conformity to the plan”, 
of meaning, of “biological value” 
rather than “physiological role” (von 
Uexküll & Kriszat, 1934). Ironically, it 
is probably easier for contemporary 
physiologists to accept Young’s 
almost Whiteheadian statement that

“living systems can properly be said 
to act in pursuit of certain aims. Each 
tries to achieve certain standards 
appropriate to its way of life. The result 
of this continual striving, choosing and 
deciding, through millions of years, 
has been a progressive accumulation 
of information about how best to live” 
(Young, 1978) 

than it is for contemporary 
evolutionary biologists versed in the 
mathematics of selection theory.

This awareness of the importance 
of language – interpretation and 
meaning – was expressed in very 
different ways by the two. Uexküll’s 
main aim was to make biology a 
proper and independent science, by 
defining its object against that of 
the physical sciences. Young sought 
to improve science in general and, 
more widely, the understanding 
and power of mankind by refining 
its language in order to cope 
adequately with the most important, 
and most complex, aspects of life. 

All of which may seem far removed 
from anatomical description of every 
known kind of statocyst amongst 
squids and octopuses which 
occupied much of his retirement in 

the Wellcome Institute of the History 
of Medicine, and from the 53 named 
skeletal muscles of the rabbit fitted 
in to the regimented routine of his 
heyday in Gower Street.
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1One of the pioneers of conduction in the liquid 
crystalline continuum (David Knight, personal 
communication) has supplied us with this 
example of such global approach:

“If injured or ischaemic tissue becomes 
more acidic, information about this could 
be conducted, analysed and acted on by the 
continuum”.
2Young’s lucid account “Why I am a rationalist” 
for the Rationalist Society, aged 80, is not 
listed in bibliographies.

JZ Young in 1966 – from a pencil and 
crayon sketch on brown paper by 
Andrew Packard.
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