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brought about directly in some constituent of the muscIe, but also th at thc 
peripheral fatigue usually attributed to changes in the nerve-endings is 
really due to fatigue of a special constituent of the muscle. Since neither 
curari nor nicotine even in large doses, prevents direct stimulation of 
muscIe from causing contraction, it is obvious that the muscIe substance 
which combines with nicotine or curari is not identical with the substance 
which contracts. It is convenient to have a term for the specially excitable 
constituent, and I have called it the receptive substance. It receives the 
stimulus and, by transmitting it, causes contraction. " (I.c. page 182.) 

The receptive substance may be a part of the sarcoplasm or it may be 
a radicle of the contractiIe molecule. It might be urged in favour of this 
former view, that in most cases the nerve-endings inside the sole-plate 
are completely separated from the contracting myofibrillae by sarcoplasm. 

A little farther on LANGLEY admits the possibility, that a certain region 
of the junction should belong to both nerve and muscIe ; the special 
properties attributed to the nerve-ending might then be attributed to the 
junctional region. Here we have the physiological conception of thc 
"synapse". 

So it seems to me, that when we see the endramifications of the neuro­
fibrillar structure of the motor nerve lying inside the protoplasm of thc 
sole without a trace of an intervening membrane between, and when we 
find a distinct histological differentiation, inside that sarcoplasm, connecting 
the neurofibrillar structure with the contractiIe substance, we are entitled 
to see in it the material basis for the receptive substance of LANGLEY. And 
perhaps it may he present in every synapse. According to a number of 
authors the endrings and endloops ("Endfüsschen" of AUERBACH) of thc 
afferent nerve-fibres are connected with the internal neurofibrillar 
structure of the nerve cells themselves by means of very delicate fibrillae. 
which by them are identified with the neurofibrillae and are demonstrated 
as a token of the continuity of the nervous elements (HELD, HOLMGREN, 
OUDEN DAL, TIEGS, a.o. ) . The exactness of a number of these morpho­
logical observations cannot be denied, and when we see in the neurofibrillar 
structure at least a part of the conducting of the nervous elements, and 
when we have to admit that in the synaptic region the stimulus is not 
stopped but simply altered, polarised a.s.o., aseparation by a membrane 
in the sense of SHERRINGTON seems to be out of the question. The living 
substance which must connect the neuronic elements, must be able to 
conduct the stimulus, and therefore must connect in a certain way th? 
neurofibrillar structures of the two elements connected. May we regard this 
fibrillar connection, a differentiation inside the living substance of the 
synapse, as neurofibrillae of the same nature as the neurofibrillar structure 
of the elements connected? We certainly have to account for the physio­
logical peculiarities of the synapse. So it seems to me, that we may regard 
these fine and delicate fibrillae which according to 2. numher of authors 
connect the endrings and endloops of the terminal branches of the nerve-
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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 peri terminal 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 PÉTERFI (l.c. page 115) . 
In the motor endplates we aften 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 of ten see a very 
strong impregnation of the extracellular endHbres 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 su re of the hypolemmal position of the nerve~ 
ending and therefore of a protoplasmi() connection of the neurofibrillar 
structure with the coiltractile substance. And yet we may examine a 
number of preparations with a very strong impregnation of the neuro~ 
fibrillae of theending 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 th is 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 sub stance. 
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 th at the only way to bring together the op po site 
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 faintlv 
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 
peri terminal network of the peripheral junctions, and connecting the 
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neurofrbrillar end loops 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 protoplasmie 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 anel 
easier than another path, must be localized in the synapses between thc 
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. 




