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Dr. Steven P.R. ROSE (Professor of Biology, The

Open University, Walton Hall, Milton Keynes
MK7 6AA, U.K.)



Recent Advances in Neurochemical Approaches
to Learning and Memory

Yasuzo Tsukada
Department of Physiology, Keio University School of Medicine Shinanomachi,
Tokyo, JAPAN

During the past decade, the reports suggesting the molecular events involved in the storage
of information including plasticity in board sense in the nervous system have been accumulated.
The strategies for the research in this field can be categorized as being four methodologies: (A)
correlative study, (B) interventive study, {(C) memory transfer and (D)} neurochemical back-
ground of learning disability.

“The memory process can be devided into two categories such as short-term and long-term.
The former process may involve synaptic events modulating by transient chemical changes in
jonic flux or transmitter activity. On the other hand, the latter may involve the changes in
the rate of RNA and protein syntheses which result in long-lasting structural alternations
including enzyme activities responsible for the synaptic connectivity so as to produce a per-
manent consolidation of memory. However, it is- not sure what the cellular role of the
protein newly formed is.

At the present, it is strongly suggested by the experimental results that the storage of infor-
mation in CNS accompany with the formations of RNA and protein. However, it is not con-
vincing that RNA and protein which were newly formed in CNS are specific events concerning
with the storage of memory, since it is not easy way to eliminate the chemical changes in the
brain which are associated with. general sensory or motor activity particularly in the case of
correlative study. Metabolic changes in the experimental animals accompanied with learning
are varied depending upon the learning task used. In order to emphasize te specific events
appearing in learning process, emotional excitement as a stress should be minimized to avoid
non-specific metabolic changes.

It has been confirmed that memory consolidation is blocked by the administration of
metabolic inhibitor. But the environmental situation is also.important concerning with the
arousal state which occured in the brain after the experience. So far as the interventive studies
are concerned, the problems are not only in evaluating the validity of measured biochemical
changes, but in assessing precisely what the inhibitor does.

Memory transfer is charming problem, but there will be serious questions to be com-
prehended logically. How do intraperitoneally injected macromolecules penetrate the blood-
brain barrier and enter appropriate site of the cell ? How does it carry the specific information

required ? However, in general, it is of interest that the administration of some neuropeptides



promote the learning ability.

By the investigation of the correlation between neurochemical changes and learning
disability using the model animals having cerebral impairment such as cretinous, PKU, hydro-
cortisone-treated, undernourished and MAM-treated rats which were produced experimentally
in early life of development, it is expected that fundamental organization supporting the
memory consolidation could be clarified. And it was suggested in this paper that dysmyelina-
tion in cerebrum which occured developmentally had more close relation to disability of
discriminative learning other than cerebral weight or the contents of DNA and monoamines in
the cerebrum.

As to neurochemical approaches to learning and memory, neurochemistry alone will not
supply the answer, and interdisciplinary approaches joining with biochemistry should be needed

so that a wide variety of techniques and ideas can be brought to bear on this field.
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Role of Presynatpic Afferents in the Development
and Maintenance of Postsynaptic Structures

Jozsef Hamori

Semmelweis University Medical School, First Department of Anatomy,
Budapest, HUNGARY

Development of the charcteristic synaptic connectivity of a particular neuronal network
during neuronal differentiation is dependent on several factors. The genetically inherited
properties of neuronal networks and thier elements are not automatically materialized. It
appears, that neuronal synaptogenesis is a highly dynamic process, in which both pre- and
postsynaptic elements develope their characteristic pattern through several steps of interde-
pendence. This lecture deals with the role of presynaptic afferents in the shaping and forma-
tion of developing postsynaptic structures.

In studies of the effects of deafferentation on postnatal development, one of the most
active research areas is the visual system. Hubel and Wiesel, using visual deprivation experi-
ments have established, that this procedure results in profound functional alterations in the
visual pathways. Morphological studies by Cragg and others have given support to the earlier
findings suggesting, that early postnatal deprivation causes a significant reduction of synapses
in the visual cortex. Electronmicroscopically we could demonstrate additionally, that this
reduction in synapse number is brought up by the non-development (or disappearence} of
specific dendritic postsynapitc structures (protrusion and spines). It is remarkable, that the
primarily deprived presynaptic endings (optic terminals or specific afferents to the cortex) did
not shown any morphologically observable alterations.

Another region of early deafferentation studies were concentrated on the development on
cerebellar cortical circuitry. It appears, that the deprivation of mossy fiber-system causes a
chain-like retardation — effect on the development of postsynaptic structures. Although the
affected presynaptic elements involved {mossy fibers and parallel fibers) develope normally
{by morphological standard) the dendritic digits of the granule cell dendrites are significantly
reduced in number, and the Purkinje cell tertiary spines though normal in number, are much
smaller. |f both mossy and climbing fibre afferents are removed postnataily, the morphological
change in related postsynaptic structures is more profound: the number of Purkinje dendritic
spines is only 30-50% of that of the normal, and only those granule cell dendritic digits deve-
lope, which are in contact with intrinsic (Golgi neuronal) axons. — If only the climbing fibre
system is removed, the numerical reduction of Purkinje tertiary dendritic spines is, strangely,

also observable, in spite of the fact, that climbing fibers do not contact the tertiary spines



themeselves. This suggests, that the effect of presnyptic deafferentation on the development of
postsynaptic structures is, in at least some cases an indirect phenomenon; the "“A’’ afferent will
induce a postsynaptic structure on ‘B’ neuron for a third ("’C’’) presynaptic element. From
recent studies of the developing visual cortex it appears, that the specific afferents might be
also indirectly responsible for the development of apical dendritic spines, which they do not
contact. Experimental results on another developing systems (hippocampus and spinal cord}
also compatible with the conclusion of this lecture, i.e.. (1) Deafferentation of a syanptic
system causes significant abnormalities in the development of postsynatpic structures, (2)
Deprivation of the same afferents, although do not alter the morphological appearence of the
effected presynaptic terminals, results in specific structural and functional changes of the
postsynatpic elements, (3) In some cases the presynatpic afferents exert their inductive role on

the development of postsynaptic structures indirectly.
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Regeneration of Optic Nerve in the Godlfish:
A Tissue Culture Approach

B.W. Agranoff

Department of Biological Chemistry, The University of Michigan, Ann Arbor,
Michigan 48109, U.S.A.

Our laboratory has examined the well-known in vivo model of neuronal recognition and
specification, regenration and reattachment of the lesioned goldfish optic nerve to the optic
tectum, and have exmained the properties of the system by means of proline radioautography,
as well as by behavioral and electrophysiological studies. Incubations of control and retina
following optic nerve crush indicate altered nucleotide RNA and protein patterns. For exam-
ple, nucleoside phosphorylation is increased, during regeneration as is cytoplasmic poly (A)
RNA and tubulin labeling. Extraction of RNA from control and from lesioned retina followed
by incubation in a wheat germ system shows selective increaseé in tubulin messenger as a result
of the axotomy. We have also developed tissue culture model of regeneration. While goldfish
retinal explants do not grdw well in culture, previous crush of the optic nerve leads to explants
which support marked outgrowth of neurites in culture. The outgrowth has been characterized
morphologically, and biochemical properties have been inferred from lectin-binding studies,
which indicate the presence of terminal galactose and N-acetylglucosmaine moieties in the

neurite membranes.
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Neurochemical Correlates of Visual Experience
in the Rat

Steven P.R. Rose

Brain Research Group, The Open University, Walton Hall, Milton Keynes,
MK?7 6AA, U.K.

This paper will begin by discussing the meaning of the concept of plasticity at the neuronal
level, It will distinguish between epigenetically specified and plastic neurons, and between two
types of plasticity, ‘thermolabile’ and ‘thermostable’. It will posit the common cellular basis of
developmental plasticity and of learning. '

| then review recent experimental work from our lab using the model of visual deprivation/
stimulation in the rat. We have shown that onset of visual experience results in both transient
(‘thermolabile’} and lastig biochemical chanhges. The lasting changes that we have detected are
primarily metabolic; there is an increase in the synthesis and export from the perikaryon of a
rapidly labelling neuronal (glyco)-protein fraction. Both synthesis and export of this fraction
are blocked by colchicine. There is an enhanced incorporation of 3H-fucose into particulate
glycoproteins, especially those associated with a synaptic membrane fraction, and the rate of
incorporation of 3H-Iysine into polymerizable tubulin doubles. Certain acid hydrolases also
show lasting increases in activity. The total quantity of tubulin (measured by colchicine bind-
ing) shows only a transient increase over the first 3h of light exposure. A similar transient
increase also occurs in the ACh system. CAT and AChE activity, and the amount of the mus-
carinic ACh receptor {mAChr) measured by QNB binding, show increases of up to 54% within
3h of the onset of light exposure but are at control levels by 24h. These transient increases
may be associated with short term memory processes; biochemically the mAChr change appears
to represent unmasking of pre-existing receptor rather than de novo synthesis. Changes in
ACh system seem to be a response to onset of light per se rather than patterned visual input
and interact with the animal’s endogenous circadian rhythms. An interpretation of these

changes will be presented.
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PRELIMINARY TIME TABLE

SUNDAY, SEPTEMBER 2, 1979
Afternoon Registration

Evening Informal Get-together

MONDAY, SEPTEMBER 3, 1979
Morning Opening Session
" Reports of Satellite Meetings

Afternoon Poster Presentations

Short Communications

Symposia/Workshops

First Business Meeting of the 1.S.N.
Evening Round Tables

TUESDAY, SEPTEMBER 4, 1979

Morning Symposia

Afternoon Poster Presentations
Short Communications
Symposia/Workshops

Evening Reception by the Municipality of Jerusalem
at the Israel Museum followed by Visit
to the Museum

WEDNESDAY, SEPTEMBER 5, 1979

Morning Symposia

Afternoon Poster Presentations
Short Communications
Symposia/Workshops
Second Business Meeting of the |.S.N.

Evening “Sound and Light” Show at the Citadel
of the Old City of Jerusalem
Night-Walk through the Olid City

THURSDAY, SEPTEMBER 6, 1979

Morning Symposia

Afternoon Poster Presentations
Short Communicationg
Symposia/Workshops
Round Tables

Evening Farewell Show and Party

PRELIMINARY SCIENTIFIC PROGRAM
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Neurotransmitter Basis of Neurochemical Disorders
Modulatory Roles of Calcium at the Synapse
Storage Granules

Biochemical Probes of Cerebrai Metabolism
Functional Roles of Taurine, GABA and Amino Acids
Cholinergic Mechanisms

Glutamate and the Central Nervous System
Myelin-Related Enzyme Activities

Fibrous Proteins

Presynaptic Receptors

Glycolipids and Glycoproteins

Biochemistry of Neurotropic Viruses

Phospholipids

ROUND TABLES

Biochemical Correlates of Behavior

Environmental Neurotoxicity

Nucleic Acids

Neuroimmunology

Developmental Neuroendocrinology
Microanalytical Techniques and Trace Components
Conversion and Inactivation of Neuropeptides
Neurotoxins as Tools

Further suggestions should be directed to and
information obtained from the Chairman of the
Program Committee

Professor Bernard W. Agranoff

Neuroscience Laboratory Building

1103 E. Huron St,
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SATELLITE MEETINGS

The following Satellite Meetings are planned and will
all take place during the week of August 27, 1979.
Further information may be obtained from the res-
pective organizers.

1. "REGULATION OF ENDORPHINS AND OTHER
NEUROPEPTIDE TRANSMITTERS"
Organizers: Trabucchi and Costa
Location:  Brescia, Italy

2. "BIOCHEMICAL DEVELOPMENT OF NERVOUS
TISSUE IN CULTURE”
Organizers: Giacobini, Shahar, Vernadakis
Location:  Rehovot, Israel

3. “THE AGING BRAIN AND DEMENTIA"
Organizers: Davidson, Amaducci
Location:  Florence, lItaly

4. “"ENZYMES, NEUROTRANSMITTERS AND
MENTAL DISEASE"
Organizers: Youdim, Usdin, Sourkes
Location:  Haifa, Israel

5. "NEUROCHEMISTRY AND CLINICAL
NEUROLOGY"
Organizer: Lajtha
Location:  Hungary

6. "BIOCHEMISTRY OF THE RETINA"
Organizers: Bazan, Alivisatos
Location:  Greece

7. "GENETIC MODELS OF NEUROLOGICAL
DISEASE — ANIMAL AND HUMAN MODELS"
Organizers: Blass, Omenn
Location:  Not yet determined

GENERAL INFORMATION

LOCATION
All sessions will be held at Binyanei Ha'ooma Con-
vention Center.

LANGUAGE
The official language of the Meeting will be English.
REGISTRATION FEE (per person)

Until From
May 31, 1979 June 1, 1979
uss uss
Participant
(member of the ISN) $ 80— $ 95—
Participant
(non-member) $100.— $ 15—
Accompanying Person $ 40— $ 40—
Student $ 40— $ 50—

Please complete the enclosed Registration Form “A"
and return it accompanied by the fees to the
Secretariat, 7th International Meeting of |.S.N,,
P.0.B. 983, Jerusalem, Israel.

In the event of cancellation, full refund of the registra-
tion fee may be obtained up to three months before
the Congress, and 50% of the fee up to one month
before the Congress. No refund will be made if
cancellation is received after August 2, 1979.

CALL FOR PAPERS

Deadline — March 15, 1979.

Participants wishing to present a communication
should submit an abstract of up to 250 words to
the Secretariat of the Meeting, P.O.B. 983, Jerusalem,
Israel.

The abstracts will be reproduced in an Abstract Book
to be distributed at the Meeting.

We encourage presentation of communications as
posters, Thase will be published in the abstract book
and exhibited for the entire duration of the Meeting.
They can therefore be viewed at all times.

Authors preferring an oral presentation will be allotted
10 min. and 5 min. for discussion.

TRAVEL COORDINATOR
Dr. A. Lajtha has agreed to act as Travel Coordinator.
His address is:
Dr. Abel Lajtha
Institute for Neurochemistry and Drug Addiction
Ward's Island, New York, N.Y. 10035

BANK .
The official bank is the Bank Leumi le-Israel B.M.,
Kikar Maichei lsrael Branch, Tel Aviv, Israel.



CLIMATE

The weather in Jerusalem in September is dry and
sunny during the day and cool in the evenings.
Average mid-day temperature: 23—25°C. (80—85°F.).

CLOTHING
informal for all occasions. Light coat required for cool
evenings and sightseeing tours.

MEETING SECRETARIAT

KENES, Ltd.

8 Shmuel Hanagid Street, P.O.B. 983, Jerusalem, Israel
Tel. (02) 222490 or 228553.

TRAVEL AND ACCOMMODATION
PELTOURS LTD.
(Congress Department, 52 Nahlat Benyamin Street)
Tel-Aviv, Israel
Telephone: 50851 o  Telex: 03-3830
Cable Address — PELTOURS TELAVIV

PELTOURS have been appointed official travel agents
to the Meeting and their network of offices and
agents abroad (see attached list) are offering you
the best possible travel arrangements to and from
Israel. Special efforts will be made by our agents
to organise low price group fares to Israel. In Israel,
Peltours, through their head office and branches
throughout the country, will look after hotel accom-
modation, meet participants on arrival, arrange trans-
fers to hotels and provide all the sightseeing which
may be requested.

Hotel accommodation has been reserved in Jerusalem
for the period September 2 — September 6, 1979 in
hotels of the following grades: 5-star, 4-star and 3-
star, and all these rooms will be allotted on a first-
come, first-served basis. )
Special arrangements will be made to offer you a pre-
or post-Congress sightseeing programme. For further
details, please apply to the Peltours Overseas agent
in your area, who will gladly assist you in the
arangements for sightseeing, hotel accommodation
and any other requirements in the field of travel.

EL AL ISRAEL AIRLINES are the official carriers and
their offices throughout the world will be at the
service of participants in connection with flight
arrangements.

E s
ELAL ISRABL AIRLINES OFFICIAL CARRIER
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