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New York, April 18,2011

Dear Guests,

We are here to celebrate the individual, the invincible creativity of the human
spirit and mind that stems from the cooperation and common knowledge of the
people but is able to identify and tackle goals that the common eye cannot see
or even imagine.

The great achievements of Hungarian scientists exemplifies a combination and
cooperation of the best of both Worlds, that of Europe and the United States,
that through generations made our civilization stronger and the world safer,
often in times when the motherlands of these very scientists were endangered
and occupied. Education as the best investment in society could not bring a
better harvest than the life-changing inventions of scientists that strengthen the
world of freedom and propels the Trans-Atlantic relationship to maintain its
leading role in shaping the future and identity of generations to come so that
they value all those principles that are so fundamental to innovation.

The increased focus on Hungarian contribution to science in the United States
fits well with Hungary’s wider foreign policy agenda. Hungary is holding the
EU Presidency the first half of this year and in this role we continue the work
of our predecessors to simplify the process for implementation of Research,
Development and Innovation projects, which we believe is key to maintain a
more competitive European Union.

Inventions and achievements on a global scale coupled with strong patriotism
and dedication to our roots is the recipe for progress and prosperity. I am utterly
proud of the example and achievements of my compatriots, who are represented
here today by a select group of mere excellence.

Sincerely,

% A
Ambassador Kéroly Dan
Consul General of Hungary, New York

Memorial conference on the occasion of 100th birthday of

JANOS SZENTAGOTHAI
(1912-1994)

Date: Monday, November 12,2012
4:00-8:00 PM
Place: Consulate General of Hungary

(223 East 52nd Street, New York City)

Program

Chairman: Opening remarks: Karoly Dan, Ambassador, Consul General of
Hungary

Welcoming remarks: Sylvester E. Vizi, Past-President, Hungarian Academy of
Sciences (HAS)

Welcoming remarks: Laszlo Zaborszky
Pedro and Tauba Pasik (NY): Reminiscing about John Szentagothai

Peter Petrusz (Chapel Hill, NC): Szentagothai, Chair of the Anatomy in Pecs
1946-1963)

Miklos Rethelyi (Former Minister in the Second Cabinet of Viktor Orban):
'The Budapest Years (1963-1994):
Chairman of the Anatomy, President of HAS, Member of the
Parliament

Coftee break

Andras Pellionisz (Sunyvale, CA): The Cerebellum as a Neuronal Machine

Peter Erdi (Kalamazoo, MI): Reconciling the irreconcilable: Self-
organization vs Downward causation

Ivan Bodis-Wollner (NY): Szentagothai, Reflexology and Pre-emptive
Perception

Sarolta Viola (Wien): The man in the blue dungarees- Memories of the
grandfather

Janos Rethelyi (San Diego): An imaginary journey with my grandfather
across continents

Sylvester E. Vizi (Budapest): Closing remarks
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Karoly Dan, Ambassador
Consulale General of [ Tungary
225 Fast 520 Streol

New York, NY 10022

I3ear Ambassador Dan,

Thank you for your kind invitation 16 attend the colebration of the
iirml" birthday of Prafessor John Szentagathai. T can think ol no more
fitting vecasion to conunemorate the achicvenients of one ol the great
nelrsanitonisks of the kst century, Unfortunately, [have commitinents
that will prevent my attendance. Thope, however, that vouwill eonvey
my remarks relevant on this oceasion o your colleagues. ’

John Szenlagothati was remarkable for combining precision and
il?t(‘l‘pl‘[’ti\‘(’ imagination in his work, a rare combination indeed. Amaong
his major contribulions was his carly analysis and interpretation of
cerelral eortical organization.

His approach to science was passionale and generous and had an
enormons effeel upon his colleagues. He casily belongs w the list of
great Hungarian selentists, a mumber of whom 1 had the pleasure of
knowing. 11is efforts stand for the highest olements of Flungarian
culture whicl, in seienee, combines high intelligenee, historicat scuse
and imaginalion in the service of the veriliable truth,

Do extend iy wishes to vour colleagues and participants in a
fitting celebration,

With all good wishes, 1am
Sin(éa_rcl_\', —n

/2 fzf‘ﬁd’gér’ :‘-‘ el

Dr. Gerald M. Edelman

Dr. Edelman is Director of The
Neurosciences Institute and Presi-
dent of Neurosciences Research
Foundation, the publicly supported
not-for-profit organization that is
the Institute’s parent. Separately,
he is Professor at The Scripps Re-
search Institute.

Dr. Edelman has made significant
research contributions in biophys-
ics, protein chemistry, immunol-
ogy, cell biology, and neurobiology.
His early studies on the structure
and diversity of antibodies led to
the Nobel Prize for Physiology or
Medicine in 1972. He then began
research into the mechanisms in-
volved in the regulation of primary
cellular processes, particularly the
control of cell growth and the de-
velopment of multicellular organ-
isms. He has focused on cell-cell
interactions in early embryonic
development and in the formation
and function of the nervous system.
These studies led to the discovery
of cell adhesion molecules (CAMs),
which have been found to guide the
fundamental processes by which an
animal achieves its shape and form,
and by which nervous systems are
built. One of the most significant
insights provided by this work is
that the precursor gene for the neu-

ral cell adhesion molecule gave rise
in evolution to the entire molecular
system of adaptive immunity.

Most recently, he and his colleagues
have been studying the fundamen-
tal cellular processes of transcrip-
tion and translation in eukary-
otic cells. They have developed
a method to construct synthetic
promoters and have also been able
to enhance translation efficiency by
constructing internal ribosomal en-
try sites of a modular composition.
These findings have rich implica-
tions for the fields of genomics and
proteomics.

Dr. Edelman has formulated a de-
tailed theory in terms of a process
known as neuronal group selec-
tion. This theory was presented
in his 1987 volume Neural Dar-
winism, a widely known work.
Dr. Edelman’s continuing work
in theoretical neuroscience in-
cludes designing new kinds of ma-
chines, called Brain-based devices
(BBDs), that are capable of carry-
ing out tests of the self-consistency
of the theory of neuronal group
selection and promise to shed new
light on the fundamental workings
of the human brain. A new, biologi-
cally based theory of conscious-
ness extending the theory of neu-
ronal group selection is presented
in his 1989 volume The Remem-
bered Present. A subsequent book,
Bright Air, Brilliant Fire, published
in 1992, continues to explore the
implications of neuronal group se-
lection and neural evolution for a
modern understanding of the mind
and the brain. His book published
with Giulio Tononi, entitled A Uni-
verse of Consciousness: How Mat-
ter Becomes Imagination, presents
exciting new data on the neural
correlates of conscious experience.
In his book published in 2004, en-



titled Wider than the Sky: The Phe-
nomenal Gift of Consciousness,
Dr. Edelman offers a model of the
biology of consciousness. His lat-
est book, Second Nature: Brain Sci-
ence and Human Knowledge (Yale
University Press), appeared in Oc-
tober 2006.

Dr. Edelman was born in New York
City in 1929. He earned his B.S. de-
gree at Ursinus College and an M.D.
at the University of Pennsylvania.
He spent ayear at the Johnson Foun-
dation of Medical Physics, and after
a medical house officership at the
Massachusetts General Hospital,
he served as a captain in the Army
Medical Corps. In 1960 he earned
his Ph.D. at The Rockefeller Insti-
tute (now University). In addition
to the Nobel Prize, Dr. Edelman
has been the recipient of numerous
awards and honors, including many
honorary degrees. He is a member
of the National Academy of Scienc-
es, the American Philosophical So-
ciety, and several foreign societies,
including the Academy of Sciences,
Institute of France. He is author of
over 500 research publications.

Masao Ito

Masao Ito: born on 4 Dec. 1928 at
Nagoya, Japan; 1953 graduated from
Univ. of Tokyo; 1953 M.D., 1959
Ph.D.; 1959-62 studied in John C. Ec-

cles’ laboratory in Australian National
Univ; 1970-1989; Professor of Univ.
Tokyo and 1986-88 Dean of Medical
Faculty; 1989 moved to RIKEN, and
1997-2003 served as Founder Direc-
tor of RIKEN Brain Science Institute
and then as Senior Advisor for it. His
major findings are: exclusive inhibitory
nature of cerebellar Purkinje cells and
long-term depression (LTD) in Pur-
kinje cells. He coauthored the book
"The Cerebellum as a Neuronal Ma-

CEREBELLUM

chine" by Eccles, ].C., Ito, M. and Szen-
tagothai J. (Springer-Verlag) 1967, and
also wrote a monograph “The Cer-
ebellum and Neural Control” (Raven
Press) 1984 and “The Cerebellum:
Brain for an implicit self” (Pearson)
in 2011. He received Japan Prize and
Order of Culture (Japang in 1996, Le-
gion d’'Honneur Chevalier (France) in
1998, and Peter Gruber Neuroscience
Prize (USA) in 2006. He is member
of Japan Academy, Foreign member of
Royal Swedish Acad. Sci, Armenian
Acad. Sci., Royal Soc. London, Rus-
sian Acad. Sci., French Acad. Sci., In-

dian Acad. Sci., Honorary member of
Hungarian Acad. Sci, AAAS Fellow,
and foreign associate of NAS USA. He
served as presidents of International
Brain Research Organization IBRO
(1984-1990), International Union of
Physiological Sciences IUPS (1993-
1997), Human Frontier Science Pro-
gram (2000-2009), and also Science
Council of Japan (1994-1997).

emoir of the late

Prof. Janos
Szentagothai

Professor Szentagothai visited To-
kyo in 1965 to attend the IUPS
Congress held there. He joined also
an IBRO symposium on the Cer-
ebellum I organized a week prior
to the IUPS Congress. These were
indeed marvelous events, in which
Professor Szentagothai was a lead-
ing figure. For me, an forgettable
honor was the co-authorship for the
monograph “The Cerebellum as a
Neuronal Machine” with Sir John
Eccles and Professor Szentagothai
(Springer Verlag, 1967). The great
achievement of him and his col-
leagues as cited in this book are iden-
tification of the origin of climbing
fibers in the inferior olive and also
the correct surmise from the pattern
of connections among granule cells,
Purkinje cells, and basket cells that
basket cells are inhibitory neurons.
My pleasant memory continues; we
invited him to an international sym-
posium held at Nikko, Japan, as the
main guest; he so kindly invited me
to visit Hungarian Academy of Sci-
ences, in which he was the president
then. It was a great time for me. He
was a great scholar with authority
and dignity and at the same time
with much sense of humor and
warmness.



Michael Anthony
Arbib

Michael A. Arbib is the Fletcher
Jones Professor of Computer Sci-
ence, as well as a Professor of Bio-
logical Sciences, Biomedical En-
gineering, Electrical Engineering,
Neuroscience and Psychology at the
University of Southern California
(USC), which he joined in Septem-
ber of 1986. He has also been named
as one of a small group of Universit
Professors (note the capital lettersg
at USC in recognition of his contri-
butions across many disciplines.

Born in England in 1940, Arbib

rew up in Australia (with a B.Sc.

Hons.g in Pure Mathematics from
Sydney University), and received
his Ph.D. in Mathematics from MIT
in 1963. After five years at Stanford,
he became chairman of the Depart-
ment of Computer and Information
Science at the University of Massa-
chusetts at Amherst in 1970, and re-
mained in that Department until his
move to USC in 1986.

The thrust of his work is ex-
pressed in the title of his first book,
Brains, Machines and Mathematics
(McGraw-Hill, 1964). The brain is
not a computer in the current tech-
nological sense, but he has based his
career on the argument that we can

learn much about machines from
studying brains, and much about
brains from studying machines. He
has thus always worked for an inter-
disciplinary environment in which
computer scientists and engineers
can talk to neuroscientists and cog-
nitive scientists. At the University of
Massachusetts he helped found the
Center for Systems Neuroscience,
the Cognitive Science Program
(where his contribution focused
on the linkage of computer science,
linguistics and computational neu-
roscience), and the Laboratory for
Perceptual Robotics, for each of
which he served as director. At USC,
he was founder and first Director of
the Center for Neural Engineering
and the USC Brain Project, an inter-
disciplinary project in neuroinfor-
matics.

His research has long included
a focus on mechanisms underlying
the coordination of perception and
action. This is tackled at two levels:
via schema theory, which is appli-
cable both in top-down analyses of
brain function and human cognition
as well as in studies of machine vi-
sion and robotics; and through the
detailed analysis of neural networks,
working closely with the experimen-
tal findings of neuroscientists. His
group prepared the first computa-
tional model of mirror neurons and
conducted some of the key initial
imaging studies of the human mir-
ror system. He is now developing
further insights into the monkey
brain and using them to develop a
new theory of the evolution of hu-
man language.

In addition to his research in ar-
tificial intelligence, brain theory
and cognitive science, Arbib has
been actively involved in theory of
computation and system theory.
His concern for the social implica-

tions of computer science was given
textbook expression in Computers
and the Cybernetic Society. In 1983
he and Mary Hesse delivered the
Gifford Lectures in Natural Theol-
ogy at the University of Edinburgh,
since published as The Construc-
tion of Reality, extending schema
theory to provide a coherent epis-
temology for both individual and
social knowledge. Arbib was also a
founding member of the board of
the Institute for Advanced Study in
the Humanities at the University of
Massachusetts and the Institute for
Advanced Studies at the University
of Western Australia.

2012 marks the publication of Ar-
bib’s 40 book, How the Brain Got
Language: The Mirror System Hy-
pothesis (Oxford University Press).
Three edited volumes will follow
from the MIT Press in the coming
year: From Neuron to Cognition
and From Brain to Function (two
textbooks in computational neuro-
science) and Language, Music and
the Brain: A Mysterious Relation-
ship (based on a Strilngmann Fo-
rum he organized in Frankfurt in
May 2011).

W
i

o SIS
This name of this alley way — Im-
passe of the Little Model — next
to a hotel Arbib stayed at dur-
ing a summer school on “Math-
ematics and the Brain” in Paris
expresses his attitude to develop-
ing a Brain Theory for cognition.

Janos Szentagothai:

A Brain Theoris_t’s
Personal Memoir

As a graduate student at MIT (1961-
63), 1 was supported after my first
semester by a research assistantship
from Warren McCulloch, whose pa-
per with Walter Pitts, “A logical calcu-
lus of the ideas immanent in nervous
activity” (McCulloch & Pitts 1943)
played a seminal role in the early de-
velopment of brain theory. Through
my time with McCulloch, I got to
know many of the world’s leading
brain researchers as they came to his
office and discussed their latest ideas.
As far as I can recall, Szentdgothai was
not one of them, but it was through
McCulloch that I met Frank Schmitt,
who founded the Neurosciences Re-
search Program (NRP) as an adjunct
to MIT located in a great mansion in
the Boston suburb of Brookline. As
a result of this, I was invited to speak
at the NRP Work Session on “Math-
ematical Concepts of Nervous System
Function,” in February, 1964. This in
turn led to my invitation to serve as
a Research Scientist at the NRP in
Brookline in the Summer of 1966.
John Eccles, Janés Szentdgothai and
Robert Dow of the Good Samaritan
Hospital had persuaded Schmitt to
make the cerebellum a focal topic for
the NRP, and so four of us were in-
vited to spend that summer together:
Masao Ito, a former post-doc of Eccles
in Canberra; Ray Kado, a neurophysi-
ologist at UCLA; Curt Bell, a protégé
of Dow who worked on cerebellum-
like systems in the electric fish; and
myself, a brain modeler. As a result,
my interest in the work of Eccles, Ito
and Szentdgothai was greatly stimu-
lated, and the cerebellum was added
to my list of modeling targets.



In due course, Eccles, Ito and Szen-
tagothai published their seminal
book, The Cerebellum as a Neuronal
Machine (Eccles et al 1967). Despite
the title, it did not develop a machine
model of the cerebellum, but it was an
inspiration to modelers — combining
the overall neurophysiology of Eccles
with the surprising discovery by Ito
that the Purkinje cells, the only out-
put cells of cerebellar cortex, were in-
hibitory, and the gorgeous anatomical
drawings of Szentdgothai laying bare
the beautiful quasi-crystalline geom-
etry of the cerebellar cortex (see the

figure).

The best known outcome of this
book for brain theory was the publi-
cation by David Marr of his theory
of cerebellar cortex (Marr 1969) in
which he treated each Purkinje cell as
a Perceptron (basically, a McCulloch-
Pitts neuron with adaptive synapses)
and hypothesized that the synapses
were Hebbian, so that simultaneous
firing of parallel fiber input to a Pur-
kinje cell and firing of the cell itself
would strengthen the synapses be-
tween them. Two year later, Jim Al-
bus (1971), stressing that Purkinje
cell were inhibitory, suggested to the
contrary that coincident firing would
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weaken the synapses. This work in
brain theory, especially Marr’s, stimu-
lated Eccles and Ito among others to
search for neurophysiological evi-
dence of learning in cerebellar cortex.
Finally, Ito and his colleagues (Ito et
al 1982), with their evidence of climb-
ing fibre induced depression of both
mossy fibre responsiveness and gluta-
mate sensitivity of cerebellar Purkinje
cells, found evidence that supported
Albus’s version of what is now known
as the Marr-Albus hypothesis.

Over the years, this interest in the
cerebellum inspired the theses of
three of my PhD students:

C. Curtis Boylls, Jr. (1976): The Func-
tion of the Cerebellum and its Related
Nuclei as Embedded in a General Par-
adigm for Motor Control.

Nicolas Schweighofer (1995): Com-
putational Models of the Cerebellum
in the Adaptive Control of Movements
Jacob Spoelstra (1999), Cerebel-
lar Learning of Internal Models for
Reaching and Grasping: Adaptive
Control in the Presence of Delays.

The first thesis turned its back on
Marr-Albus by stressing that although
Purkinje cells were the output of cer-
ebellar cortex, they only affected the
rest of the brain by modulating activ-
ity in the cerebellar nuclei, and so de-
veloped a dynamic but non-learning
model inspired by the Russian school
of motor control founded by Nikolai
Bernstein. The two later theses com-
bined this large system (cortex + nu-
clei + motor pattern generators out-
side cerebellum) framework, building
upon the perspective offered by Ec-
cles, Ito and Szentdgothai, and learn-
ing models that refined the original
Marr-Albus-Ito insights.

I do not know when I first met
Szentigothai, but it was certainly no
later than at the Conference on In-
formation Processing in the Cerebel-
lum, at Salishan, Oregon, in May of

1967, where his height, deportment,
booming voice, and superbly detailed
anatomical drawings made him a
commanding presence. The meeting
marked the welcome that Szentdgo-
thai and others gave to the rapproche-
ment of experiment with theory in
neuroscience, since a goodly number
of the speakers were experts on neural
network theory or adaptive control
theory. But not all participants were
convinced, as witnessed by my re-
sponse to Alf Brodal, the great Nor-
wegian neuroanatomist (with a nod
to the Beatles as well as Eccles, Ito and
Szentégothai):

The brain’s too complex

Said Doctor Brodal

For a computer program

To ever code all.

Model makers, what I mean

The cerebellum’s not such a clean ma-
chine

At the same meeting, I penned a trib-
ute to the Purkinje cell, inspired by
Szentdgothai’s neuroanatomy and the
attendant neurophysiology:

When compared with the great Purkinje
Other cell’s dendrites look so stingy
That we surely must be critical

Of models not enough dendritical.

It won’t suffice to note with unction
The size of a climbing fibre junction.
We surely must stress the intermingling
Of its message with the parallel ting-
a-lingling

Which duly serves to give the preference
To only the smoothest of all efferents
So that we may duly work our will
Whether running, jumping or stand-
ing still.

However, in due course I found
myself on the committee planning
an NRP workshop under the chair-
manship of Szentdgothai. The origi-
nal plan was to focus on stereology,
bringing new numerical precision to
neuroanatomy. For better or worse, I
subverted this plan, and we ended up
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with a meeting developed to further
uniting modelers and experimental-
ists with studies, among others, of cer-
ebellum and the visual system. Szen-
tagothai and I worked with the NRP
staff to turn the proceedings into a
book, Conceptual Models of Neural Or-
ganization, with a clear overall narra-
tive, rather than a collection of papers
(Szentagothai & Arbib 1975).

Our paths crossed several times in
the years following, both in the United
States and in Europe, including Buda-
pest where I enjoyed the hospitality of
Jands’s wife Alice in their apartment.
But the most significant encoun-
ter for our later collaboration was at
the International School on Neural
Modeling and Neural Networks held
in Capri, September 27-October 3,
1992, organized by Francesco Ven-
triglia. At this meeting we celebrated
Janos’s eightieth birthday. But we also
got to talking about the possibility of
updating Conceptual Models of Neural
Organization. Jands was enthusiastic
but also felt that he would need some-
one nearby to help him in the effort.
Fortunately, Peter Erdi — a dynamic
system theorist with a keen interest in
diverse systems, including the brain —
was also in Capri, and it was agreed
that the three of us would produce the
new book together.

I visited Budapest twice to work on
the book. On the first visit, I stayed in
the guest apartment of the Institute
of Chemistry. When I had previously
visited Hungary it had been under
the sway of the Soviet Union, but
now it was a free country — and I had
the bizarre experience in Budapest
of watching on CNN Soviet troops
invading the White House, but the
White House in Moscow, the invasion
repelled by Boris Yeltsin. A somewhat
less bizarre experience was walking
to Jands’s Institute of Anatomy and
passing a shop called the University



Sandwich Club — with the shop sign in
the colors and format of the University
of Southern California logo. And then
there was lunch with Janos and Peter at
a Budapest restaurant. It was busy and
as we were near finishing, Janos saw a
writer he knew waiting with a friend
for a table, so he hailed them over to
join us for ten minutes while we were
finishing. The friend was George Soros
and we had a fascinating conversation
on his plans for the future of Sarajevo,
then under siege. Nonetheless, the
highlights of the visit were the intense
discussions on the book at the Institute
and at Janos and Alice’s home. We set-
tled on the title Neural Organization:
Structure, Function, and Dynamics, with
principal responsibility for the three
themes going to Jands, myself, and Pe-
ter, respectively. The book was finally
published in 1998 (Arbib et al 1998).

Jands died after the second visit was
arranged, but before the visit. None-
theless, my wife Prue and I went to
visit Peter to decide how best to meld
what Janés had written, including a
fine array of neuroanatomical draw-
ings of diverse systems whose models
we were discussing, into the final ver-
sion (apparently, he had been work-
ing on the ms. the morning he died),
as well as to visit Alice and other fam-
ily members. This time, we stayed at a
downtown hotel. When I went to pay
the bill, I was informed that “Profes-
sor Szentdgothai had already paid the
bill” — apparently he had arranged the
payment through the Academy of Sci-
ences before he died. A spooky mo-
ment, with Janos as a living presence in
that hotel.

As, of course, he is a living presence
today to so many neuroscientists who
continue to value the intellectual rigor
and graphic beauty of his anatomical
investigations.

La Jolla, October 19,2012
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Tauba Pasik, M.D.
and
Pedro Pasik, M.D.

Tauba Pasik, M.D. and Pedro Pa-
sik, M.D. have been associated with
Mount Sinai’s Department of Neu-
rology for almost 60 years. They were
raised and educated in Argentina and,
after graduating from medical school
at the University of Buenos Aires and
serving a year as Neurology residents
at Bellevue Hospital, started the first
Laboratory of Experimental Neurol-
ogy in 1955, under the auspices of
Dr. Morris B. Bender. They climbed
the ranks from Research Assistants

and Neurology Residents at the Hos-
pital to full Professors in the Medical
School.

Their research, uninterruptedly sup-
ported by the NIH for 35 years, used
exclusively monkeys to study as wide
fields as behavioral aspects of brain
function and the intrinsic organiza-
tion of neuronal networks in the visu-
al and basal ganglia systems, resulting
in over 100 articles in first-rate peer-
reviewed journals, and as many chap-
ters in books. A major accomplish-
ment was the annotated and edited
translation of Cajal’s original Texture
of the Nervous System in Man and
the Vertebrates, a 3-volume set that
has been considered as the “definitive”
Cajal. They were awarded the high-
est academic title of the University of
Buenos Aires, Professorships hono-
ris causa. They carried the banner of
Mount Sinai to the four corners of the
world, as Visiting Professors or Schol-
ars in Academic institutions of Argen-
tina, China, Hungary, Israel, Mexico,
Russia, Spain and Ukraine. The Pasiks
were named Professors Emeriti of
Neurology in 1998.

While Tauba retired earlier for health
reasons, Pedro invested part of his
time in education. Many of the 200
students that took his graduate course
change careers into neuroanatomical
fields. He directed a new Brain and
Behavior Course for medical students
for 11 years. Many considered him a
role model, particularly for his capac-
ity to integrate the basic neuroscience
and clinical neurology. At his retire-
ment he was recalled to continued
the teaching of the course for another
13 years, constantly updating it to ful-
fill the demands of new educational
trends. For the past 10 years he also
gives a course on Advanced Topics
in Clinical Neuroscience. He was re-
cently named Professor Emeritus of
Medical Education.

Tauba Pasik and
Pedro Pasik

Mount Sinai School
of Medicine
New York, NY

The memories of John Szentdgothai,
dearest friend, inspiring teacher, men-
tor and role model, are helped by a
most precious collection of his corre-
spondence with us that covers over 30
years of his life and ours. Fortunately
Maria Déak, his faithful secretary,
typed about half of his letters. The
other half are hand-written approach-
ing the old Siiterlin German calligra-
phy and rather laborious to decipher.
But all time spent is overcompensated
by the delightful descriptions and in-
sights into the thoughts and feelings
of the great man.

o ciadll
We shall be very pleased to share with
the participants and the audience a min-
ute portion of these epistolary docu-
ments on such diverse subjects as pure
science, science politics, philosophical
and religious stands, as well as his views
of World and Hungarian events.
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Dr. Peter Petrusz

Dr. Peter Petrusz received his MD
diploma in 1963 at the Medical Uni-
versity of Pécs, Hungary. In 1959,
still a medical student, he joined the
Anatomy Department of the Univer-
sity headed by Professor Janos Szen-
tagothai, where he continued to work
until 1966 under the direction of
Prof. Béla Flerkd, one of the world’s
leading neuroendocrinologists at the
time. Subsequently he spent S years
in Stockholm, at the Karolinska In-
stitute, where he obtained a PhD de-
gree in Reproductive Endocrinology.
Since 1971, he lives and works in the
United States, where he is currently
Professor of Cell Biology and Physiol-
ogy at the University of North Caro-
lina at Chapel Hill.

While still in Pécs, he was the first to
demonstrate that the mechanism of an-
drogen-induced male sexual differentia-
tion involves a reduction in the feedback
sensitivity of hypothalamic structures
and other estrogen-sensitive tissues. It
is only recently, with the advent of epi-
genetics, that the molecular mechanism
of this effect can be understood.
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In Chapel Hill, starting in the 1970s,
he pioneered the development of im-
munohistochemical techniques, wide-
ly used today both in research and in
pathological diagnosis. He introduced
specific criteria for the validation and
interpretation of immunohistochemi-
cal results. Beyond his leading role in
the establishment of this indispens-
able technology, he and his collabora-
tors applied this technique to major
problems of contemporary research.
They were the first to demonstrate
calcitonin-producing cells in the thy-
roid gland of the rat and to publish
detailed descriptions on the distribu-
tion in the central nervous system of
several neuropeptides (somatosta-
tin, enkephalins, beta-endorphin,
gonadotropin-releasing ~ hormone,
thyrotropin-releasing hormone, cor-
ticotropin-releasing hormone, growth
hormone-releasing hormone, etc.) as
well as serotonin. These studies, docu-
menting the widespread distribution
of biologically active peptides in the
brain and in other tissues, contributed
to current concepts about the chemi-
cal nature of cell-to-cell communica-
tion within and beyond the brain.

The third field in which Dr. Petrusz
made significant contributions is male
reproductive biology, specifically the
understanding of the regulation of the
complex processes of spermatogene-
sis. He and his co-workers carried out
fundamental studies on the biologi-
cal role and regulation of Androgen-
Binding Protein (ABP), produced by
the Sertoli cells of the testis. They de-
signed and produced transgenic mice,
in which the testis produces ABP in
excessive amounts. This model helped
them to gain new insights into the role
of this protein as an autocrine regula-
tor of Sertoli cell function essential for
the maintenance of spermatogenesis
and led to the identification of a set of
androgen-regulated genes in the testis

by microarray analysis. Other studies
described new fertility-regulating pro-
teins in the epididymis and the mo-
lecular mechanisms behind recurrent
prostate cancer.

Dr. Petrusz published a total of
more than 130 peer-reviewed publi-
cations in addition to abstract, book
chapters, books (as editor) and book
reviews. He was elected President of
the Histochemical Society in 1992
and the Hungarian Medical Associa-
tion of America in 2001.

The Hungarian Academy of Sci-
ences elected Professor Petrusz as its
External Member in 2004.

Szentagothai:
Chair of the Anatomy
Department in Pécs

Neuroendocrinology as a scientific

discipline did not exist at the time

(1946) when Janos Szentigothai ar-
L g
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rived to Pécs. It was Flerko and Szen-
tagothai in 1957 who first formulated,
and provided experimental support
for, the hypothesis that estrogens in-
hibit the production of gonadotropins
from the anterior pituitary gland not
by acting directly on the pituitary, as it
was believed by almost everyone at
that time, but by acting on the brain
through a negative feedback mecha-
nism. Due to the peculiar anatomical
connections between the brain and
anterior pituitary, this had to mean
(as it had been proposed by the Eng-
lish physiologist G. Harris) that the
signal controlling the anterior pitu-
itary must be humoral, i.e., it must be
a substance (hormone?) produced in
the brain and reaching the anterior
pituitary through the hypothalamo-
hypophysial portal circulation. But
how would this hypothetical sub-
stance enter the blood vessels (portal
capillaries), which did not seem to be
in direct contact with any nerve cells?
In 1964, Szentigothai was the first to
describe the existence of a system of
small neurons in the hypothalamus



(“the parvocellular tubero-infundibular
system”) whose axons terminated — in
a highly unusual manner - on capillary
loops of the portal system in the me-
dian eminence and proposed that these
neurons produced the missing humoral
signal. These two fundamental observa-
tions (feedback mediated by the hypo-
thalamus and the parvocellular neuro-
secretory system) provided a defining
influence for the burgeoning new field of
neuroendocrinology and they essentially
stand today as were originally described.
The group continued to introduce
new techniques, observations, and con-
cepts. B. Torok and his coworkers ob-
served in living animals that blood flow
in the portal system may be reversed
under certain circumstances and intro-
duced the concept of short-loop or inter-
nal feedback. Flerkd’s group studied the
effects of hypothalamic lesions on go-
nadotropin secretion and demonstrated
that such lesions can result in anovula-
tion and polyfollicular ovary — a condi-
tion very similar to the human disease
of polycystic ovary, the most frequent
cause of infertility in young women. B.
Hal4sz and his coworkers implanted pi-

tuitary tissue into the hypothalamus and

introduced the concept of the “hypoph-
ysiotrophic area” Haldsz also designed an
ingenious stereotaxic knife, known as the
“Halész-knife”, by which it became possi-
ble to carry out very fine, targeted cuts in
brain areas; observations made this way
contributed greatly to our understand-
ing of afferent connections of various hy-
pothalamic nuclei and their influence on
neuroendocrine function. B. Mess and
his co-workers established the role of
the habenular nuclei in the regulation of
thyrotropic function and in the negative
feedback effect of thyroid hormones on
TSH production. They also demonstrat-
ed direct feedback by thyroid hormones
to the anterior pituitary.

In addition to many original papers,
the group (Szentdgothai, Flerks,
Mess, and Haldsz) published a
monograph entitled “Hypothalamic
Control of the Anterior Pituitary” in
1962 (Second Edition 1968, Third
Edition 1972), which became a true
scientific bestseller in its time. To-
day they are remembered among
the most influential pioneers of the
now well-established research field
and clinical discipline of neuroen-
docrinology.

Andris Pellionisz is a Hungarian cross-dis-
ciplinary biophysicist. Having won compe-
titions in physics and mathematics and the
National Championship in Physics faced the
trilemma or entering Budapest University of
Medicine, Technology or Physics. Graduated
in Engineering, put his skills in biophysics
in Semmelweis University Medical School
(joining the Szentigothai Lab). He holds
triple doctorates; in Computer Engineer-
ing, Biology and later in Physics. Started his
USA career by invitation to Stanford. Later
accepted Professorship to New York Univer-
sity 5 1976-1992), a member of the New York
Academy.

Pioneered the paradigm shift from Al
to Neural Nets, as Founder ot the Interna-
tional Neural Network Society. His Tensor
Network Theory explaining the coordinator
function of cerebellar neural nets was award-
ed by the Humboldt Prize for Senior Distin-

ished American Scientists by Germany
1990), an MIT book “Neurocomputing”
and his first patent, used by NASA and US
government defense technology. His second
paradigm shift was Internet from govern-
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ment project exploding to global industry
(1994-2000). In Silicon Valley of California
served as chief software architect at NASA
and at private companies, including Ernst &
Young.

With the advent of genomics, based on his
decades of experience with cerebellar neural
nets, he never believed the twin axioms of
“Junk DNA” and “Central Dogma”. Instead,
discovered FractoGene in 2002, the biophys-
ical utility of understanding growth of fractal
organisms governed by fractal genome. From
the same year when LeRoy Hood declared
that genomics became informatics, he pio-
neered a third paradigm-shift. The Founder
of International HoloGenomics Society,
he held its Inaugural in Budapest in 2006 as
the new science of genome informatics he
proposed suitable for Hungary. Later the
US ENCODE concluded likewise; first in
2007, when he published “The Principle of
Recursive Genome Function” (2008). Based
on sound genome informatics, his work sets
forth new mathematical principles for pro-
ceeding with interpretation of the whole
genome. Dr. Pellionisz fractal approach to
genome function is now corroborated by
recently published findings about the fractal
folding of DNA structure by Presidential Sci-
ence Adviser Fric Lander (2009).

Dr. Pellionisz founded HolGenTech, Inc.
(2010) as a Genome Analytics company
in Silicon Valley of California to leverage
defense-validated high-performance hybrid
computer hardware with a novel, fractal al-
gorithm-based approach for genome analysis
and recommendation. He serves Academia
by Foundership of Societies, Editorships,
Visiting Professorship Worldwide and 150+
publications. A recent entry is a Springer
Textbook, subtitled “Geometric Unification
of Neuroscience and Genomics” (2012). Dr.
Pellionisz spearheads industry with HolGen-
Tech and by serving on the Board of Infor-
matics companies in the USA, India. Global
competition heated up recently when EN-
CODE finally gave up on half-a-century dog-
mas in Sept. 2012, with industrial players in
genome informatics escalating to the scale of



SAMSUNG and SIEMENS. Recently deco-
rated in India, now Dr. Pellionisz deploys
his new FractoGene US patent 8,280,641
to outsourced software development for
genome-based pharma-testing and develop-
ment, combined with also outsourced clini-
cal trials, to gain their secured access to US
markets.

The Cerebellum
as a Neuronal

Machine -
Tempora mutantur, nos

et mutamur in illis

Janos Szentégothai (Sz.J.) cherished abun-
dantly quoting from the many languages
he so eloquently spoken. The Latin hex-
ameter “The times move on, and we too
move along in them” certainly applied to
his co-authoring the above-titled book; one
of the two books that defined my life, along
with Jénos von Neuman” “The Computer
and the Brain” The “Neuronal Machine”
was what these days we call “an encyclope-
dia” - and SzJ. along with co-authors Sir
John, Masao Ito did not shy away to move
on with an astounding admission literally
on the last page of the corrected proof Sz.].
gave me (at that time more practical than
buying the book in dollars, and now with
his hand-written dedication esteemed be-
yond anything money can buy).

The Computer and the Brain - also in its
last page — admitted that the mathematical
language of brain function was unknown;
defining an ample general agenda for my
lifetime and beyond. The Cerebellum as a
Neural Machine specified the challenge by
its confession that beyond all the so-well-
known cogwheels of the functional anat-
omy and physiology, how the “machine’,
beyond “working” actually produced sen-
sorimotor space-time coordination was
out of reach for the authors, and Sz.J. had
to move on to a “cybernetist” or whatever
to make mathematical sense of the beloved
“neural machinery”. I was captivated by the

curiosity of the true scientist who not only
admitted his boundaries but in a rare unself-
ish manner wanted to move beyond them,
rather than follow “turf war” instincts of
lesser minds. I was hired. So many decades
later have arrived at geometric unification
of neuroscience and genomics.

Ever since my first day as a scientist admit-
ted to the Sz.J. school T use his measure of a true
thinker; to recognize no boundaries, let alone
“turfs” My late friend Ed Teller was like-mind-
ed; changing history with his physics he told
me “the 20" Century was that of Physics — the
21" will be that of Biology”.

The Szentégotai School carried the long
legacy of Lenhossék, Hogyes, Barany — and
connected their seminal notions of neurons,
vestibulo-ocular reflex-arcs to go beyond
them. He turned disadvantages of history
to find a way to benefit from. His School
flourished in Hungary in part because so
few could tunnel the Iron Curtain. Those
who stayed did remarkably well - not one
of them even became cabinet members of
modern Hungary. Sz.J. as the Chairman of
Hungarian Academy of Science had to be
cautious linking parts of his school within
and beyond the limit of borders; now he
would probably lead a worldwide network
of leading minds of Hungary.

“As times move on, we too have to move
along”. One wonders how his free spirit
would induce with changed times some
timely changes today. Globally, I am most
curious at this juncture how Sz.J. as a biolo-
gist would welcome genomics gone from
biochemistry to informatics!

Péter Erdi has degrees in chemistry
and chemical cybernetics from Buda-
pest, Hungary. From 2002 he serves
as the Henry R. Luce Professor of
Complex Systems Studies at Kalama-
zoo College (Kalamazoo, Michigan,
USA). He was the Head of Depart-
ment of Biophysics KFKI Research
Institute for Particle an Nuclear Phys-
ics of the Hungarian Academy of Sci-
ences (1993-2011). He is now a sci-
entific counsellor of the Institute for
Particle and Nuclear Physics, Wigner
Research Centre for Physics. He is
also the Co-Director of the Buda-
pest Semester in Cognitive Science,
a study abroad program mostly, but
not exclusively for North-American
students.

Erdi has an interdisciplinary research
interest, as his major books reflect:
Péter Erdi and Janos Téth: Math-
ematical Models of Chemical Reac-
tions: Theory and Applications of
Deterministic and Stochastic Models.
Princeton University Press (1989)
Michael A Arbib, Péter Erdi and Jénos
Szentdgothai: Neural Organization:
Structure, Function, and Dynamics.
The MIT Press. (1997/98)
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Péter Erdi: Complexity Explained.
Springer, 2007

Erdi’s main research field is compu-
tational neuroscience, and recently he
is working on understanding psychi-
atric symptoms based on the concepts
of dynamical diseases and/or func-
tional disconnectivities. In the last
several years he has an active research
program on computational social sci-
ence, too. His research group’s newer
findings about prediciting emerging
field of technologies based on the
analysis of the USPTO database got
some media reflection.

Among others he is a member of
the board of governors, international
neural network society, served in the
FENS-IBRO european neurosci-
ence schools programme committee
(2008-2012), and member of the ad-
visory board: Springer Complexity:
Cutting Across All Araditional Dis-
ciplines. In April 2012, as a keynote
speaker of European Meetings on
Cybernetics and Systems Research in
Vienna he gave the Luigi M. Ricciardi
memorial lecture. During the fall of
2012 he is a fellow of the Insitute of
Advanced Studies at Durham Univer-
sity (UK).

organization versu

Qownwa rd Causa-
tion

Jénos Szentagothai’s (JSz) had two
main theoretical efforts. First, he
considered self-organization “.. as
the basic paradigm in the framework
of which the essence of the neural
can be better understood...”. Self-or-
ganization is a spontaneous process
where macroscopic order arises out
of the local interactions among com-
ponents; so it is a basic bottom-up



mechanism of the emergence of
complexity. Second, he felt that the
concept of “downward causation’,
i.e. that mental agents can influence
the neural functioning, (obviously
a top-down mechanism) may of-
fer a third option between radi-
cally monistic or explicitly dualistic
philosophical approaches. The lat-
ter was famously suggested by Sir
Karl Popper and Sir John Eccles in
1977. ]Sz finely-tuned arguments
gave orientation how to reconcile
the irreconcilable.

JSz argued that the old “reflex
paradigm” should be abandoned,
since the basic principle of neural
functions is their self-organizing
character. The emergence of com-
plexity by self-organizing mecha-
nisms has been demonstrated both
on ontogenetic and phylogenetic
scales. According to embryological,
anatomical and physiological stud-
ies, the wiring of neural networks is
the result of the interplay of purely
deterministic and random mecha-
nisms. Fluctuations may operate as
“organizing forces” in accordance
with the theory of noise-induced
transitions. Self-organizing devel-
opmental mechanisms (considered
as “pattern formation by learning”)
are responsible for the formation
and plastic behavior of ordered
neural structures.

While “downward causation”
was suggested by Roger Sperry, he
was criticized by stating that the
postulate that physiological mech-
anisms of the brain are directly in-
fluenced by conscious processes is
unclear. Alternatively, it was cau-
tiously suggested, that the nervous
system can be considered as being
open to various kinds of informa-
tion, and that there would be no
valid scientific reason to deny the
existence of downward causation;

or more precisely, of a two-way
causal relationship between brain
and mind.
The central component of JSz’s ar-
guments was that the brain is nei-
ther purely deterministic nor ran-
dom. Cerebral cortex might be con-
sidered on a large scale as a mosaic
of vertical columns interconnected
according to a pattern strictly spe-
cific to the species. Motivated by
the pioneering work of Katchalsky
on the dynamic patterns of neural
assemblies, JSz offered to interpret
the cortical order in terms of ‘dy-
namic structures’ instead of apply-
ing some ‘crystal-like” approach.
The second component was
close to Donald MacKay’s infor-
mation-engineering approach, who
emphasized the existence of two
types of causal analysis, namely
physical and informational one. We
were thinking whether the relation-
ship between entropy and informa-
tion may be the key between self-
organization and downward causa-
tion, but the answer, I am afraid,
remained elusive.

Neural Organization

STRUCTURE | FUNCTION | AND DYNAMICS
R o

Michael A. Arbib|Péter Erdiand Janos Szentagothai

Ivan Bodis-Wollner

Ivan Bodis-Wollner, MD, DSc, was
born in Szeged, Hungary, where he at-
tended Szt.Istvan Elementary School
and Radnoti Gimnazium. However
he learned to read and wrote in the
concentration camp in Bergen-Belsen
from his grandfather who also taught
him about Schopenhauer, the stars
and relativity. He is still “indebted” to
the Communist leaders in his youth
for firing Szeged university professors
deemed unfit to teach in university
under the socialist regime because of
their background. After the matura in
1956 he was accepted as a medical stu-
dent at Szeged University. In October
1956 he joined the National Guard
(Nemzetorseg). At the urging of his
mother and stepfather he left Szeged
November 12th passing through Yu-
goslavia where he was under house
arrest with his relatives in Szabadka
until he left for Austria where he re-
ceived his medical degree from the
University of Vienna. Being a poor
refugee student meant also some iso-
lation. Studying from the Kiss —Szen-
tagothai anatomy helped to provide
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some spiritual an intellectual links.
Kiss came to lecture once, but not, un-
fortunately, Szentagothai. It took him
many years to finally meet him and
Mrs .Szentagothai in New York.

After becoming a country hospital
doctor in Horn, was appointed in the

Physiological Institute of the Univer-
sity and then he received a scholarship
to the Physiological Laboratory of
Cambridge University, England where
he studied vision and visual percep-
tion which has been his basic research
interest ever since. After Cambridge he
was a graduate student at the Depart-
ment of Machine Intelligence and Per-
ception, Edinburgh University (UK).
Internship and neurology residency
were both completed at Mt. Sinai
Hospital, NY, where he became pro-
fessor in Neurology and Co-Director
of the Parkinson Disease and Related
Disorders Center. Since the beginning
of his career he has combined patient
care with basic and clinical research
His paper in Science (1972) estab-
lished contrast sensitivity as a clinical
measure. His interest is in the role of
dopamine in vision and voluntary eye
movements in Parkinson Disease. He
is currently Professor of Neurology
and Ophthalmology and Director of
the Division of Movement Disorders
at SUNY Downstate Medical Center.
He was elected (1973) member of the
American Neurological Association
(ANA) and a current Fellow of the
Hanse Institue for Advanced Studies
of Germany.

He received a Doctor of Sciences de-
gree from the Hungarian Academy of
Sciences. Professor Janos Szentago-
thai was the head of his dissertation
committee. He maintained contacts
with him and the neuroanatomist,
friend Jozsef Hamori whom he first
met at Mt Sinai Med Center NY when
Joska Hamori was visiting professor
at Mt Sinai. He was elected foreign



member of the Hungarian Academy
of Sciences (neurobiology) in 1994.
Other honors include a Fogarty Se-
nior Fellowship, Humboldt Research
Prize, Doctor Honoris Causa from
Szeged University, associate faculty at
Szeged University and corresponding
membership of the German Clinical
Neurophysiology association.

Szentagothai,
Reflexology and

Pre-Emptive
Perception.

The presumption that physical phe-
nomena are exclusively determinate
has had a nearly all-inclusive effect
on modern behavioral science. The
underlying, often not explicit axi-
oms of the classical behaviorists, as
Glimcher aptly stated (2005), were
explicitly anchored to a fully deter-
ministic worldview, and this anchor-
ing clearly influenced the experiments
that those scientists designed.This
trend in experimental approaches to
cognition has been largely initiated by
Sherrington by studying spinal cord
reflexes: the integrative actions of the
nervous system (Sherringt0n1906).
The experiments of Pavlov (1927) re-
inforced the view that paired stimuli
evoke obligatory behavioral respons-
es, (even though Pavlov himself was
somewhat less dogmatic, according to
his notebooks). One of the first seri-
ous attempts to bridge reflexology,
behavior and higher nervous system
activity stems from Konorski(1948).
He perceived the difficulty of link-
ing inhibition of central conditioned
reflexes to a plausible model based
on lower nervous sytem activity Ko-
norski 1948, Chapter IX). He recog-
nized that in paring reinforced and
not reinforced conditioned stimuli,
the two have to be differentiated. The
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process of differentiation is difficult to
fit into pure reflexological concepts of
higher nervous system organization.
Konorski attempted to extend basic
reflexology by postulating reflex in-
hibitory processes which arise when
two stimuli are concurrently given. In
essence the experimental paradigms
of reflexology are wedded to pairing
in proximate time several stimuli. .
However, he did not question the as-
sumption that all of behavior includ-
ing inhibition, can be regarded as fun-
damentally deterministic in character.
One fundamental, almost axiomatic
experimental basis of reflexology is
based on pairing external stimuli in
proximate time. Konorski stopped
short of challenging a deterministic
point of view of the brain. One reason
may be that he did not consider in the
inhibitory process internal mecha-
nisms which may rely on earlier ex-
perimental manipulations and the to-
tal milieu of the experimental subject.
Janos Szentagothai (JSz), a neurosci-
entist, worked with anatomical tools
to reveal the first time that the pyrami-
dal tract does not directly synapse on
motor neurons. This seemingly simple
anatomical fact, however struck a
piercing questionmark into the core
of reflexology. He emphasized that
the cortical organization may modu-
late sensory inputs on motor neurons.
He also emphasized the ability of the
cortex to inhibit the motor action, a
question which was not answered by
Konorski.Szentagothai’s  contribu-
tion is here to emphasize the NON
“‘AUTOMATIC”non reflex element
of inhibition by cortical mechanisms.
Here J.Sz formulated (1958) (in
lose translation from the original ger-
man) that: the premotor system syn-
thesizes and leads to the motor neu-
rons, as a final common site, different
cortical, extrapyramidal and peripher-
al signals. His studies of the Nucleus

InterstitialisCajal (1950) led him to
propose that this organization es-
sentially serves for movement of the
eyes, head and body,functions which
we consider today as part of the brain
circuits devoted to spatial orienta-
tion. Our studies in humans, using
electrophysiological and imaging
tools , led us to identify the distrib-
uted premotor cortical organization
for voluntary eye movements. We
termed perisaccadic brain processes
as Pre-Emptive Perception (PEP)
(Bodis-Wollner 2008). The period
of PEP may be subdivided into time
segments : preceding the movement,
which includes intent to act and goal
selection) and the time during the
movement, which includes internal
monitoring and error correction in
reference to the motor plan, prior to
completion of the action. In essence
he proposed the synthesis of pre-ac-
tional neuronal activity and the not
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monosynaptic inhibitory role of cor-
tical pathways on pre-motor circuits.

Our own and other current studies
do suggest that two essential propo-
sitions of J.52(1943,1952,1958) on
the integrated premotoric organiza-
tion of eye movements for exploring
the space around us arenow amena-
ble for experimental proofs.

The synthesis of pre-action inter-
nal states, i.e.context and inhibition,
are part and parcel of the voluntary
motor system. The voluntary mo-
tor system is not deterministic, not
in temporal synchrony with the
external world, but neither is com-
pletely free. Our proposition (bodis-
Wollner 2008) is that The Will, in
the Schopenhauerian view, may be
implemented by these two determi-
nants of the action (Fukui and Gomi
2012). I wish we would not have
been too late to discuss the Will with
Janos Szentagothai.

!

Breaking from fixation



Miklés Réthelyi was born in Zalae-
gerszeg (Hungary). He is Emeritus
Professor of Anatomy in the Depart-
ment of Anatomy, Histology and Em-
bryology at Semmelweis University,
Budapest, Hungary. He graduated
from Medical School, Pécs University,
Hungary (1963). He was the Rector
Magnificus at Semmelweis University
between 1991 and 1995. Upon his ini-
tiatives started the series of Semmel-
weis Symposia in Budapest in 1992,
and he personally was involved in the
launching of the postgraduate (PhD)
training at Semmelweis University.
He was the Chairman of the Depart-
ment of Anatomy, Histology and Em-
bryology at Semmelweis University
between 1994 and 2004. Among his
predecessors as chairmen of the de-
partment were Mihaly v. Lenhossék
and Jénos Szentagothai.

He was the Director of the Szen-
tdgothai Janos Neuroscience Post-
graduate School at Semmelweis Uni-
versity (2000-2009). Between 2010
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and 2012 he was the Minister of Na-
tional Resources in the Hungarian
Government overseeing health care,
education, social-, family- and youth
affairs, culture and sport. Recently he
is the Chairman of the Hungarian Na-
tional Committee of UNESCO.

His scientific interest is in the syn-
aptic organisation of various regions
of the spinal cord (substantia gelatino-
sa, Clarke’s column, intermediolateral
nucleus, lateral spinal nucleus, Onuf’s
nucleus, filum terminale). His long-
time collaboration with Edward R.
Perl and Alan R. Light (Chapel Hill,
NC, USA) resulted in several publica-
tions dealing with the involvement of
the dorsal horn neurons in the trans-
mission and blocking of neuronal im-
pulses leading to pain sensation.

Szentagothai: Chair
in the Anatomy in
Budapest

(0963-1977)
The teacher and public
man

In the fall of 1963 John Szentigo-
thai returned to his alma-mater and
took the chair of the Department of
Anatomy in Budapest. He started
his studies in Budapest in 1930 and
graduated in 1936. As early as 1933
his master, Micheal v. Lenhossék pre-
sented Szentdgothai’s results about
the autonomous nervous system in
the Hungarian Academy of Sciences.

Szentdgothai was impatiently wait-
ed in the Department by numerous
enthusiastic scientists. Laboratories
were formed working with various
neurohistological techniques and re-
searchers could select among a vast
array of topics, like cerebellum, tha-
lamic nuclei, auditory system, visual
system, spinal cord, peripheral ner-

vous system. Szentdgothai returned
from his European and US trips with
pieces of first hand information about
new techniques, interesting results.
Although Hungary was at that time
separated from the Western World,
our boss was the true mediator of
new results and ideas. A small size
table-electron microscope helped
several of us to study neurons, simple
synapses and complex synaptic glom-
eruli. Szentdgothai’s basic knowledge
in the light level structure of neurons
was a great asset for all of us for the
correct orientation in the electron mi-
croscopic dimension.

Due to the fact that people lived in
rented apartments at that time and to
the customary low speed of adminis-
tration — the Szentdgothai family was
reunited in their Budapest apartment
only in 1964, one year after they left
Pécs. Meantime John and his wife,
Alice stayed in the Anatomy Depart-
ment. This “golden age” meant that he

was available not only daytime, but
also early morning and late night for
looking at a freshly prepared histolog-
ical preparation or admiring the black
and white beauty of the electron mi-
croscopic pictures.

He lectured regularly in jam-
packed auditorium to medical and
dental students, visited the dissecting
room, and was the head of the exam
committee at the final oral and practi-
cal exams.

This idyllic situation was gradually
interrupted by increasing chores in
the Hungarian Academy of Sciences
and later in the Hungarian Parlia-
ment. In spite of his multifarious ac-
tivity, he not only kept his office in the
Department, but he spent hours there
almost each day. His interest turned
more and more towards the columnar
structure of the cerebral cortex. Also
the problems of the brain-mind-faith
triangle moved in the forefront of his
thoughts.

The author met John Szentdgothai
for the last time one day before his
unforeseen death in the yard of the
Anatomy Department as he set into
the car. They agreed that the Atlas of
the human body, - a classical work of
Szentdgothai published first time in
1946 — must be revived. His final wish
has been realized since then.
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Janos Réthelyi

Janos Réthelyi graduated from Sem-
melweis Medical University in Buda-
pest, Hungary in 1999. After complet-
ing his PhD at the Institute of Behav-
ioral Sciences under the supervision
of Professor Mdria Kopp, he began
his clinical training in psychiatry in
2003 at the Department of Psychia-
try and Psychotherapy. Currently

he is associate professor at the same
department. Until recently he has
been the Head of the Acute Psychi-
atric Ward and the Deputy Director
for Education. Since July 2012 he is
on sabbatical at the Salk Institute for
Biological Studies in La Jolla, Califor-
nia, working in the laboratory of Pro-
fessor Rusty Gage. He participates in
research aiming to model psychiatric
disorders using patient derived in-
duced pluripotent stem cells. His re-
search during the recent years focused
on the genetic background of schizo-
phrenia and bipolar disorder and the
genetic basis of cognitive dysfunction
in these disorders. He is the author 45
scientific publications and received
the precious Kéroly Schaffer Prize for
young psychiatrists in 2008.

Janos Réthelyi
Budapest, La Jolla

Growing up as grandchildren of a
“homo universalis” all of us enjoyed
the company, the endless knowledge,
and strong influence of our grandfa-

From Budapest through Gettysburg to
Vancouver, then from La Jolla back to
Budapest: An imaginary journey with my

grandfather, Janos Szentagothai across

continents

ther, but also had to cope with diffi-
cult tasks and face challenges. As the
third grandchild in age my tasks in-
cluded garden work, digging, mowing
the lawn, and the pruning of bushes.
As any small boy would have, I en-
joyed working in the garden together
alot, but found it difficult to know the
English names of the spade, the pitch-
fork, and the rake. He would only

g | -
communicate with us in English or
German. Coming of age I often had to
drive my grandparents to their week-
end house in Lednyfalu. I can recall
colorful memories of his visits during
the periods that my family spent in the
United States. Visiting the Gettysburg
Memorial together, he read us and ex-
plained the significance of Lincoln’s
Gettysburg Address. Later that year
we met again in Vancouver, where we

discussed the history of American In-
dians, and I watched him giving a lec-
ture and debating with his scientific
peers. He also followed, commented
on, and probably influenced pro-
foundly his grandchildren’s academic
interests. He was content when I told
him I about my decision to study
medicine rather than history, but be-
came rather displeased when he heard
about my plans to study psychology
as well. Nevertheless he was reassured
that I passed my final anatomy exam
with good results. As a great teacher
Janos Szentdgothai found it impor-
tant to pass on his ideas, knowledge
and opinion about life’s important
questions to colleagues, students, and
even the general public. As a family
man he followed the same obligation,
sometimes maybe a bit more biased
and subjectively. 18 years after his
death his example and opinion is still
an important source of guidance in
our lives.
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Marta Sarolta Viola

Miarta Sarolta Viola was born 1979 in
Budapest and moved 1989 with her
family to Vienna. She studied medi-
cine and Finno-Ugric linguistics with
a minor in neurolinguistics at the
University of Vienna and spent one
semester at the Semmelweis Univer-
sity Budapest. She has worked at the
Neurolinguistic Department of the
Austrian Academy of Sciences, the
Department of European Language
and Literature Studies as well as the
English Department of the Univer-
sity of Vienna. Currently she is writ-
ing her PhD thesis on sentence com-
prehension in Hungarian as a second
language and is teaching pre-graduate
and graduate linguistics courses.

Janos Szentdgothai has often been re-
ferred to as a Renaissance man, it is well
known that he was not only interested
in the natural sciences, but also the arts,
history and religion, to name but a few
and he never ceased to try to pass on his
enthusiasm to his children and grand-
children. Not only mushrooms were
hunted and wild strawberries collected
together during the weekends and sum-
mer weeks spent together in the family’s
week-end house in Lednyfalu, but also
moles dissected and beehives inspected.
After the Sunday family lunches he'd
read from his favourite poems and books
- although these were not always age ap-
propriate and therefore, admittedly, not
always highly appreciated. That all of his
eight grandchildren are fluent in several
languages also partly goes to his credit:
at a time when bilingualism was regard-
ed as disadvantageous to children’s lin-
guistic development, he would only talk
German and English respectively with
his grandchildren who were (mainly)
growing up in Hungary.

While the previous papers described
the scientist, teacher, colleague and
friend Szentdgothai, this paper shall
give a short, be it very subjective,
glimpse into his life as a family man
and grandfather.
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