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Preface

Nervous transmission, which some time ago was a subject reserved mainly for neuro-
physiologists and pharmacologists, has recently attracted an ever-increasing number
of investigators using histochemical methods. The expanding work in the field of
histochemistry has, indeed, made it possible to localize at the cellular and sub-
cellular level the transmitter substances and the enzymes synthetizing or hydrolyzing
them with a precision not attainable by other means.

During the International Congress of Histochemistry in August 1968 in New York,
several prominent histochemists, among them the President of the American Histo-
chemical Society, Professor R. L. Hunter, proposed that a neurohistochemical
symposium should be held in Helsinki. As a result of this encouragement and further
endorsement by the Histochemical Society of Finland and the Societas Biochemica,
Biophysica et Microbiologica Fenniae, an Organizing Committee was formed con-
sisting of Liisa Erdnkd, O. Erdnko (Chairman), A. Hervonen, L. Kanerva, J. Karkamo,
Anneli Laitinen (Managing Secretary), A. Palkama (General Secretary), and Leena
Rechardt, all members of the staff of the Department of Anatomy, University of
Helsinki. The subject was limited to nervous transmission, because preliminary con-
siderations made it clear that the field of neurohistochemistry would cover too large
an area for a symposium.

The meeting was planned to include all aspects of the histochemistry of nervous
transmission in such a way as to provide for a well-balanced programme. A list was
then prepared of about 45 distinguished investigators, and invitations were sent to
them. Almost all invited speakers responded enthusiastically and attended the
meeting., which was held in the Nokkala Congress Center near Helsinki on August
I1-14, 1970. The original aim was achieved better than the Organizing Committee
ever dared to dream, and the present volume is composed of the 41 papers read at
the Symposium and the 3 papers submitted by investigators who were not able to
come. We believe that it represents a valid summary of the latest developments in the
histochemistry of nervous transmission.

The organizers and members of the Symposium noted with pleasure that the Pre-
sident of Finland, Doctor Urho Kekkonen, agreed to function as the Patron of the
Symposium. The meeting was sponsored by the International Committee of Histo-
chemistry and Cytochemistry, whose General Secretary, Professor T. H. Schiebler,
took part in the Symposium. The City of Helsinki welcomed the participants by
holding a reception in the heart of the city.

Our thanks for financial support are due to the Ministry of Education of Finland,
The Sigrid Jusélius Foundation, The Finnish Medical Society Duodecim, The Fin-
nish Medical Association, Oy Astra Ab, G. W. Berg & Co., Havulinna Oy, F.
Hoffmann-La Roche & Co. AG., A. Ilmonen Oy, Oy Christian Nissen Ab and Oy



X11 PREFACE
Philips Ab. Thanks are also due to the many members of the medical profession

who took part in the meetings as local observers and helped the Organizing Com-
mittee to entertain the foreign visitors.

OLAvI ERANKO
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OPENING ADDRESS

Functional Aspects of the Localization of Transmitter
Substances

MARTHE VOGT

Agricultural Research Council Institute of Animal Physiology, Babraham, Cambridge (England)

When substances of high biological activity are found in the brain, the question of
their possible function immediately comes to mind. If, furthermore, such a compound
is found to be unevenly distributed, this fact suggests that the compound may take
part in some specialized function attached to those regions which are particularly rich
in it. It is with this reasoning in mind that the monoamines were first mapped in the
brain, noradrenaline (NA) and 5-hydroxytryptamine (5-HT) in 1954 (Vogt: Amin
et al.) and dopamine (DA) in 1959 (Carlsson). In the course of the last 10 years, the
view has been strengthened that the monoamines act as transmitters (or modulators of
transmission) in the brain. This view was not difficult to accept for NA which is
known to be a transmitter at adrenergic synapses in the periphery, but often doubted
for 5-HT or DA since transmission by 5-HT or DA is unknown in vertebrate peri-
pheral nerves: such transmission has, however, been demonstrated for invertebrates.

The evidence for the transmitter nature of cerebral monoamines is based (1) on
fluorescence microscopy (Carlsson er al., 1962), which shows the localization within
the entire neurone; (2) on electron microscopy, which makes it likely that all mono-
amines are stored in axonal vesicles: many papers in this symposium dre going to deal
with this aspect; (3) on the fact that release of some of these substances can be obtain-
ed as a response of the brain to suitable stimuli. Thus DA or one of its metabolites is
released from the striatum on stimulation of the substantia nigra (McLennan, 1965;
Portig and Vogt, 1969), and release of 5-HT from cortex and subcortical regions is
seen on stimulation of the raphe nuclei (Eccleston et al., 1969; Holman and Vogt,
1970): (4) on electrophysiological evidence: York (1970) recorded potentials from
cells in the cat’s putamen and compared the changes produced by local application of
DA with those following electrical stimulation of the substantia nigra. The changes
were identical in 77 9 of the excited cells. In similar experiments carried out by Connor
(1970) on the caudate nucleus, correlation was complete for inhibitory effects, but only
about half the neurones excited by electrical stimulation were facilitated by DA.

Thus the monoamines, like acetylcholine, are formed and contained in groups of
neurones which appear to transmit their impulses with the help of these amines.
Therefore the question of the function of these substances becomes the question of the
action of these systems of neurones, a problem which can only be attacked by a com-
bination of physiological and anatomical methods. Histologically, the axons of

References pp. 7-8



