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THE NETHERLANDS INSTITUTE FOR BRAIN RESEARCH"

Dr. D. F. Swaab, Acting Director

On 1 January 1977 the Netherlands Institute for Brain Research will commence
operations as part of the Royal Netherlands Academy of Arts and Sciences
(KNAW). Though some aspects of the research it will undertake will be a new
departure, the Institute itself is by no means new. Its history goes back more than
70 years, during which period its formal status has been either that of a state
institution or an Academy institution.

historical background

At the initiative of the anatomist Wilhelm His, it was proposed at a meeting held in
Paris in 1901 of the International Association of Academies — a body which was
agissolved after the First World War — that research into the nervous system be
placed on an international footing. The result was the establishment in 1904 of the
International Academies Committee for Brain Research, which set itself the task of
“setting up a system of institutions throughout the civilised world devoted to the
study of the structure and function of the central organ....”. The committee
nointed out that “the time is not far distant when the study of the millions of brain
cells will have to be divided up among researchers in the way that astronomers
have been obliged to divide the stars into different compartments”. In addition,
they wished “to introduce order into the chaos gradually brought about by the
hopeless confusion in nomenclature which has reached the point that we under-
stand one another less and less”. The committee hoped to be able to persuade
governments to establish Academy institutions for brain research. The first country
in which their efforts were successful was the Netherlands, where brain research
would be in a position of i1solation.

In 1905, on the basis of a report drawn up by C. Winkler and L. Bolk, the KNAW
approached the government with the request that a national institute for brain
research be set up in Amsterdam. The Minister for Home Affairs declared his
willingness to give consideration to the idea, and the KNAW submitted a more
detailed plan a year later. The municipality of Amsterdam was to provide a building
and make available research material from elsewhere. The government would
orovide the Fls. 10,000 required to equip a laboratory and an annual Fls. 14,300
for salaries and other running costs. These sums were accordingly added to the
KNAW'’'s 1908 budget.

The institute was opened on 8 June 1909, the first institute for pure research in the
Netherlands. Administration was in the hands of a director who was appointed and
supervised by a committee set up by the KNAW. The first director was Dr C. U.
Ariéns Kappers, who later combined this post with an extraordinary professorship
at the University of Amsterdam. He achieved an international reputation with his
work in the comparative anatomy of the nervous system. Much of the material and
a considerable number of the human and animal brains used in his research are

* Netherlands Institute for Brain Research, 1Jdijk 28, Amsterdam, The Netherlands.
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still kept at the institute. He regarded the study of the development of the brain as
essential for the understanding of the normal and pathological structure and
function of the nervous system. That this approach still holds good today is
eviaenced by the central place it occupies in the work of the institute from 1977
onwards.

Meanwhile 1t had been realised that because of the special position of the institute
the staff had no pension rights, even though their salaries were paid by the state.
To redress this, a Royal Decree was promulgated by which the institute formally
became a state institution on 1 July 1923. The Decree was not intended to effect
any changes in the way the institute was operated and its management was left in
the hands of the supervisory committee of the KNAW.

Dr Ariens Kappers died on 28 July 1946 and was succeeded by Dr B. Brouwer,
whose principal field of study was pathological anatomy. He had previously been
an assistant director of the institute and at the time of his appointment was pro-
fessor of neurology at the University of Amsterdam. A member of his staff, Dr J.
Drooglever-Fortuyn, who was later appointed professor of neurology at the State
University, Groningen, was responsible for the introduction of electrophysiology
to the institute’s field of research. Professor Brouwer died in 1949.

In response to a proposal put forward by the supervisory committee, the govern-
ment agreed to a reorganisation and expansion of the institute designed to allow
for the gradual setting up of a number of departments and thus for a multi-disci-
plinary approach to brain research. |t was felt that in this way the original aims
could be more readily achieved.

In 1952 Dr S. T. Bok, professor of histology at the State University, Leiden, was
appointed director. Shortly afterwards he was also appointed extraordinary pro-
fessor of neurcbiology at the University of Amsterdam. One of the pioneers of
quantitative analysis of the cortex, Professor Bok actively encouraged multi-
disciplinary research at the institute. He retired on 1 September 1962.

His successor as from 16 October 1962 was Dr J. Ariens Kappers, previously
professor of anatomy and embryology at the State University, Groningen. The
University of Amsterdam appointed him extraordinary professor of neuroanatomy
on the same day. His special field of study was the circumventricular organs and,
more particularly, the pineal gland, the anatomical basis of the “third eye” or the
“eye of Shiva”. Under his direction, research into the structure and function of the
pineal gland became an important part of the institute’s work. He was due to retire
on 1T August 1975.

recent history

When Professor Ariens Kappers tendered his resignation a year or so before his
official date of retirement, the supervisory committee, together with representatives
of the institute, set in motion a procedure to appoint his successor. On 26 November
1974 the Physics Department of the Royal Academy of Arts and Sciences wrote
to the Ministry on the recommendation of the supervisory committee and the
representatives of the institute proposing Dr H. G. J. M. Kuijpers, professor of
anatomy at Rotterdam, as the next director. On 1 August 1975, the date on which
Professor Ariens Kappers was due to retire, his successor had still not been ap-
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pointed because discussions about building plans, guarantees for the budget and
special research facilities for Professor Kuijpers had not been completed. The
Ministry asked the retiring director to remain in his post for a further two months or
for a shorter period if a successor could be appointed in that time.

On 15 Augusi 1975 the director was informed orally by the secretary of the super-
visory committee that the Government had decided to close the institute as from
31 December 1976. On 27 August the Director-General of Higher Education and
Research, together with the head of the personnel department of the Ministry of
Education and Science and members of the supervisory committee, informed the
staff of the Government's decision and read aloud to them a letter from Dr G. Klein,
State Secretary for Education and Science, stating that financial problems obliged
him to end the activities of a number of medium-sized research institutions, includ-
ing their own institute. The reasons he gave were that it no longer fulfilled its original
central function because the staff turnover was of such proportions as to have a
negative effect on the work of the institute and, furthermore, that it could be
transformed into an effective research institute only if totally new premises were
built without delay, the staff structure were changed and substantial additions were
made to the equipment.

The staff set up a committee on that same day which set out to do everything
nossible to have the decision reversed: a memorandum and a subsequent detailed
report were submitted in which the validity of the reasons underlying the decision
was contested. They were both sent to the parliamentary standing committee for
education, science, research and development, and a delegation from the institute
attended a hearing held by the committee on 15 December. The institute received a
large number of protests against its impending closure and declarations of solidarity
with its efforts to remain open were sent by individual researchers in all parts of the
world, by universities and other scientific institutions and by the trade unions.

On 1 November 1975 the present writer, a member of the staff, was appointed
acting director. Representatives of the institute and the governing board of the
Academy had several talks with Dr Klein and, after much discussion, parliamentary
support for the institute was pledged in the form of a motion and an amendment,
both of which were passed by the House. The motion, put forward by a number of
members led by Van Kuijen, was devised to prevent a recurrence of the procedure
followed in respect of the institute, while the amendment sponsored by Kolthoff
and others provided for the deletion of the term “liquidation” from the budget, thus
making it possible for the institute to continue its activities in 1976. The extent to
which it could continue to function was made dependent upon thefindingsofan
evaluation committee set up to study the question of its continued existence. The
committee, consisting of Professor H. B. G. Casimir (chairman), Professor D. de
Wied and Professor J. Joosse, was set up by Dr Klein on 11 November 1975 after
consultation with the institute.

The Casimir committee’s report was presented to the State Secretary in February
1976. It stated that various elements of the research conducted by the institute
were of a quality which was beyond dispute by both national and international
standards. The committee recommended that these elements be combined In a
line of research to be entitled “maturing and adaptation of the nervous system”,
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which would be not only unique as far as the Netherlands was concerned but
would moreover be of considerable social relevance. The work was to be planned
around five working parties comprising researchers of highly divergent back-
grounds, such as biologists, physicians, biochemists, physicists, engineers and
psychologists. The reorganisation required to put the committee’'s recommenda-
tions into practice is currently being carried out by a committee whose members,
appointed by Dr Klein, are two representatives of the Ministry (Drs J. A. M. Goe-
mans and F. G. E. van Haersma Buma), the acting director of the institute (the
present writer) and an observer representing the professional bodies (Drs W. L.
Bakhuis). The formal status of the institute, which has been given the name of the
Netherlands Institute for Brain Research, will be that of an Academy institute, at
least for the next five years, a situation analogous to that of fifty years ago (except
that the pension problems no longer exist).

research

No detailed description of the research conducted by the institute can be given
within the scope of this article. All we can do Is give some 1dea of the processes
taking place in the developing brain.

A period of rapid brain growth, a "growth spurt”, opens at the time of birth, when
the brain increases in weight at the remarkable rate of 1 to 2 mg per minute. This is
accompanied by structural change (Fig. 1) and a tremendous increase in the number
of cells. At the time of i1ts birth a child has only one quarter of the brain cells 1t will
ultimately have; at the age of four it has much the same number of brain cells as an
adult, 1.e. approximately 100 thousand million neurons and a multiple of this
number of glia cells. The neurons intercommunicate by means of electric signals
which pass from cell to cell through branching, threadlike fibres (Fig. 2). The more
they branch, the more effectively the nerve cells function. It was thought until
recently that the entire network of fibres had reached its maximum growth by
adulthood. Experiments conducted at the institute on rats, however, have now
shown that these fibres are capable of further growth when functional demands are
made of the brain by the environment. This gives rise to the hope that recovery may
be possible after a disturbance in the normal development of the communications
network. But before disturbances of this kind can be dealt with we shall need to
know a great deal more about these mechanisms.

As each of the billions of neurons i1s In communication with thousands of others, the
network 1S a highly complex one (Fig. 2). These lines of communication do not,
however, develop in random fashion. Each cell seems to know with which other
brain cell 1t has to communicate for the optimum functioning of the whole.How
they know this, how they communicate on this selective basis, Is being studied at
the institute. Obviously, research of this kind, involving operating on the brain and
observing the effects, cannot be conducted on humans. For every problem studied
an animal that could provide the answer iIs selected. For instance, frogs are used In
experiments relating to the question of selective cell communication. At an eatrly
stage of development a piece of skin is grafted from the abdomen of the larva to its
back. When the adult frog is tickled on the back it scratches its abdomen, the area
from which the skin grafted on to its back was taken. Somewhere in the network
of fibres a faulty line of communication has come into being. Research directed to-
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Fig. 1. Development of the human brain: (a) cerebrum and (b) cerebellum of (I) a five-month
and (I1) a seven-month foetus and (l1l) of an adult female. They form part of the collection at the
Netherlands Institute for Brain Research. (Photo: Bert Zijlma).
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F;g 2 Ce!ls In the cerebrum cortex stained by the Colgi method The cell bodtes (a) and their
fibre network are clearly visible. The hundreds of bud-like structures on the fibres are the points of
contact with the fibre networks of other cells, which are not visible here. (Photo: H. B. Uylings and

K. C. Hodde.)

wards ascertaining at what point it has gone wrong and how this came about
could provide us with the answer to the question of how normal selective channels
of communication are established in the brain.

Electrical signals are not the only means by which brain cells pass on impulses,
some are also capable of producing hormones which are transported through the
fibre network to other parts of the brain or discharged into the circulatory system
(Fig. 3). These hormone-producing cells play an important part in many processes
such as growth, the menstrual cycle, pregnancy and parturition. A joint research



19

''''''''
w B

______
o

L4

-

Fig. 3. Hormone-producing brain cells rendered visible with the aid of immunofluorescence
techniques. The hormones produced by (a) the cell bodies are transported via (b) thread-like fibres
to the circulatory system or to other parts of the brain. (Photo: Drs C. W. Pool and Dr D. F. Swaab).
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project carried out by the institute and the obstetrics clinic of the University of
Amsterdam has shown that cells of this type in the brain of the unborn child are
closely associated with the birth process in that the hormones they produce
influence the time of birth and the course it takes.

Hormones are also active inside the brain, having a certain bearing, forinstance, on
the establishment of various behaviour patterns. In the course of human growth
male and female sex behaviour are permanently fixed in the brain by hormones.
It is also possible that differences in male and female learning behaviour can be
explained Iin this way. The mechanism governing the establishment of such
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behaviour patterns and the extent to which they can be corrected are currently
being investigated, a field of research which will widen understanding of such

phenomena as transsexuality.

The results of the work carried out in the institute are made known by way of
publications, the delivery of papers, lectures, books and self-organised congresses.
A general impression of what these data cover can be gathered from the institute’s
annual reports or, better still, from a visit to the institute, whose doors are always

open to visitors.



