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HIS book, based on the Herter Lectures delivered

at the Johns Hopkins University, presents the
latest development of the fundamental work by Prof.
J. C. Kceles and his colleagues at Canberra on the
properties of motoneurones as revealed by the intra-
cellular technique of electrical recording. His earlier
book, *'The Neurophysiological Basis of Mind”
(Oxford University Press, 1953), was written for a
broad circle of readers. The new book is something
of a supplement for neurophysiologists, a thorough
exploration of the properties of the membrane of the
motoneurone cell body in terms of ‘inside’ records.
The four leading chapters are devoted to this task,
the two remaining ones to a discussion of recent work
and current ideas in neurophysiology.

The motoneurone cell body, some 70y across, is
penetrated by the tip of a glass capillary 0-5u in
diameter and filled with an electrolyte. In these large
cells, situated in the ventral horn of the spinal cord,
the wound is reasonably well sealed by the cell
membrane, which closes up around the capillary so
that reflex excitation and inhibition can be studied in
terms of potential changes across the cell body. Some
excitatory changes, especially long-lasting ones, are
presynaptic and are thus not accessible to this tech-
nique, whereas others are determined by events in the
cell processes or dendrites and only indirectly reflected
in the cell body. Intracellular recording is therefore a
technique for studying the ‘effector’ end in the chain
of events, rather than all aspects of central nervous
excitation. However, bearing this limitation in mind
it has proved a fascinating tool. This approach
originated with the Canberra group, and they have
followed it up with outstanding skill.




Their most important generalization, since con-
firmed both for motoneurones and many other cells,
still remains the discovery that monosynaptic reflex
excitation depolarizes the cell along a characteristic
curve, whereas inhibition drives the membrane back
towards its equilibrium potential or even hyper-
polarizes it. Theoretically, inhibition could also be
obtained by excessive depolarization, and this case
has been described elsewhere with cerebellar Purkinje
cells, but apparently the characteristic responses of
Kecles and his colleagues are common for many
types of nerve cells.

The book opens with a thorough account of the
electrical properties of the cell membrane, as measured
by themselves and others, and then proceeds to a
presentation and discussion of the results obtained
with double-barrelled microelectrodes. One barrel is
used for changing the level of membrane potential
by electrophoretic injection of anions or cations,
while the other records the membrane potential and
the effects of reflex excitation and inhibition. These
difficult and skilfully conducted experiments are also
hard to interpret in physicochemical terms, but
nevertheless represent an approach to the problem
that had to be carefully explored. They gave very
valuable information on the generation of an impulse
or spike in relation to level of membrane potential.
Both excitation and inhibition will be found analysed
in the book from these pomts of view. The funda-
mental line taken is that excitatory or inhibitory
synaptic mediators or transmittor substances initiate
the flow of ions, culminating in the excitatory or
inhibitory changes of membrane potential studied.
The rhythmic digcharge of spikes is found to emanate
from the region around the excitor axon hillock of the
motoneurone, which seems to be specialized for the
emission of signals down the axon.

The experimental work pr esented in this book has
not only required skill but also patlcncc and mdustry
far beyond the ordinary. 1t is a pioneer effort
rewarded by real insight into the electrical properties
of nerve cell bodies and it has stimulated much
research in many other centres throughout the world.
Prof. Eccles does not shun discussion, so that the well-
informed student of the central nervous system will
find much more in the book than the presentation of a
new line of approach to the physiology of nerve cells.
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