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INTRODUCTION 
 
 Stephen W. Kuffler 
 
   There is no doubt that any student who is seriously interested in the nervous 
system should consult original sources. Only from the original literature can he 
get a genuine feeling for the reality of research, how it really is done by people 
who see and evaluate an interesting problem and attempt to solve it. The picture 
which emerges is likely to be different from that created by the rather abstract 
treatment in textbooks. From a series of well-chosen papers one gains more than 
perspective: one sees vividly how advances come about. These frequently occur 
when fresh and startling discoveries are made; but more often progress results 
when old concepts, built on much circumstantial plausible evidence, are 
confirmed by clear and decisive experiments or are shown to be false. In either 
case the issue itself loses most of its interest and one can proceed to the next 
problem. 
    The present collection offers many good illustrations. For example, in the mid-
thirties, when many features of the "cable" properties of neurons had been 
studied, Hodgkin could demonstrate with great clarity and simplicity that the flow 
of electric current was indeed the mechanism by which nerve impulses 
propagate. From here onward, and as knowledge of the ionic basis of the nerve 
impulse expanded, one did not think anymore of current flow as something 
separate or extraneous but as part and parcel of neuronal activity.  
    Decisive experiments not only create new knowledge but they also 
significantly advance a field by creating new and higher standards of acceptable 
evidence. This in turn forces workers into clearer thinking and experimenting. An 
obvious example is provided by the comprehensive and compelling studies of 
Cole, Hodgkin, Huxley, and Katz on the ionic basis of the nerve impulse. These 
experiments brought a new degree of precision and depth of analysis to a difficult 
and long-standing problem. At the same time these studies provided a foundation 
for working out the mechanisms of postsynaptic excitation and inhibition. To see 
whether the principles underlying nerve impulse generation were applicable to 
excitation and inhibition was an obvious challenge. Katz, Eccles, Fatt, and 
colleagues were successful in demonstrating that the same scheme was relevant 



and worked out some of the fascinating variations which underlie the functionally 
significant differences between the nerve impulse and synaptic potentials and 
between synaptic excitation and inhibition. From there it was but a small step to 
understanding the mechanism by which synaptic excitatory and inhibitory 
processes interact on individual neurons, thereby determining their signaling. It is 
such interaction that provides the basis for integration at the cellular level. 
    At the majority of known synapses a chemical transmitter is secreted forming 
the essential link by which excitation or inhibition is brought about between cells. 
Included in this selection are samples of the classical papers on transmitter 
physiology and chemistry by Loewi, Dale, and their colleagues who have opened 
a chapter that is far from complete. The more recent highlights in this story have 
been the discovery by Katz, Fatt, and del Castillo of the quantal nature of 
transmitter release, followed by experiments of Katz and Miledi demonstrating 
with great elegance the unexpected perfection to which the process of secretion 
by nerve terminals can be analyzed. It should be remembered, however, that 
electrical synapses revealed by Furshpan and Potter have now also been found 
in some vertebrates and they may yet become important in our thinking about the 
operation of the mammalian brain. 
   From the work of Hartline it was clear that features of a complex organization 
could be disclosed and analyzed by recording from single cells of the primitive 
Limulus eye. Yet many investigators did not expect that work on single neurons 
would contribute greatly to our concepts of how the connections in the 
mammalian brain are organized. After all, the numbers of cells in higher brains 
are discouragingly large. Yet the description of the somatosensory cortex where 
cells of similar properties are arranged in vertical columns (Mountcastle), is one 
example; others are the studies on the mammalian visual system by Hubel and 
Wiesel who have demonstrated with surprising simplicity how information is 
processed, starting with the retina and progressing through various higher levels. 
Individual neurons in some visual areas are highly specialized and respond 
preferentially to some types of stimuli only; for example, a bar of light of a 
particular size falling on the retina at a certain angle will be preferentially "seen" 
by a cortical neuron which largely ignores diffuse illumination. There are different 
cells for different orientations, different shapes, and colors. The finding that a 
complex set of information can be brought together in one cell, after the 
component parts of such information have been conveyed and processed by 
thousands of other cells, forces us to postulate a very precise and specific 
network of connections or wiring. 
    One measure of the success of the studies of individual neurons is that they 
enable us to define more precisely areas of ignorance, and this should help the 
search for new experimental solutions. For example, the specificity of 
connections being known, renewed efforts are under way to uncover a 
corresponding specialization of the microchemistry of neurons. Another 
paramount challenge is the manner in which the connections are made in the first 
place and how they are modified during development and with use. These are 
just some of the questions, conditioned by recent developments, and it would be 



difficult to predict with confidence the direction of research that will be most 
rewarding. 
    Hopefully, the generation that is now flocking into the field of the nervous 
system from various disciplines will feel encouraged to fill the many gaps and 
open up new areas, and thereby provide the material for another edition of 
"selected readings" in not too many years. 
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