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fibres with the internal neurofibrillar structure of the nerve cells them-
selves (the interneuronal synapses), as being of the same nature as the
periterminal network of the peripheral synapses. This would account for
their weak staining capacity and the difficulty of demonstrating them in a
satisfactory manner. If we could regard these interneuronal junctions as of
the same nature as the periterminal network of the different peripheral
nerve-endings, the physiological independance of the neurones in relation
to drug-action and function, and the peculiar way in which the synapse
differs from both the nerve cell and the terminal branches of the nerve-
fibres, would be satisfactorily accounted for, together with the anatomical
continuity of structure (and connection by living substance) between them
which we have to acknowledge in the light of modern histology.

About the same suggestion was made by PETERFI (l.c. page 115).

In the motor endplates we often find in silver-preparations a very black
impregnation of the neurofibrillar structure of the nerve-ending together
with a weak staining of the periterminal network or no staining at all.
And in the synapses inside the central nervous system we often see a very
strong impregnation of the extracellular endfibres together with a weaker
staining of the neurofibrillae of the other neuron and a very weak staining
of the synaptic connection or no staining at all. This is always held a
very strong argument for the discontinuity of the different neurones, but
it can be only a strong argument for a difference between the synaptic
connection and the neurofibrillar structures connected by it. In motor
endplates we are absolutely sure of the hypolemmal position of the nerve-
ending and therefore of a protoplasmic connection of the neurofibrillar
structure with the contractile substance. And yet we may examine a
number of preparations with a very strong impregnation of the neuro-
fibrillae of the ending without a trace of staining of the periterminal
network or of any other protoplasmic conjunction. In the same way in the
synapse there must be a connection of the two neuronic parts by living
substance. In my opinion this is the only way to account for the
transmission of the stimulus. Even the hypothetical synaptic membrane of
SHERRINGTON must be an arrangement of units of the living substance.
and this arrangement may be present in the periterminal network, not as a
real visible membrane, but as a biphasic condition of the living
substance itself.

But the physiological independance of the neurones and the anatomical
character of the synapse as a secondary connection, and as a connection
differing in character from both the connected parts must be accounted
for too. So it seems to me that the only way to bring together the opposite
views and to give a firm basis for further work is to regard the intervening
substance not as a sort of non-living cement substance, sometimes faintly
striated, as CAJAL does, a connection in which no alteration is possible,
but as a living substance, in which there is present a structure akin to the
periterminal network of the peripheral junctions, and connecting the
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neurofibrillar endloops with the neurofibrillar network inside the cell. As
a living substance the synapse may alter its structure, may obtain a more
definite linear arrangement of the units composing its connecting fibrils,
inside its protoplasmic substance there may be formed a more complex
organisation of its linear (fibrillar) structure, a transient part of this
linear structure may become fixed, in short, inside the synaptic living
substance the conducting apparatus may become more and better organised.
In this way it might be possible to explain those alterations in the synaptic
connections and in the transmission of the stimuli (“Bahnung”, memory,
etc.), which are entirely unexplained when we have to regard the synaptic
substance simply as a cement, a non-living matter, in which no alteration
is ever possible. For we must not forget, that those alterations of the trans-
mission of the nervous stimuli, by which stimuli, coming from particular
cells, are enabled to follow a particular path of transmission quicker and
easier than another path, must be localized in the synapses between the
different neurones, and that these alterations are only possible in a living
substance, in which a structure for the transmission of those stimuli may
be developed.

Utrecht, June 1929,





