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the problem of the termination of specific afferents 
appears to be more complicated than thought hith
erto. At this stage the information is still very prelimi
nary. Cell No. 1, identified in this study as recipient 
of specific afferents, might be either some type of pyr
amidal cell or a stellate cell. I am inclined to regard 
this neuron as a spiny interneuron on the basis of 
its recurrent main axon and descending thin collateral 
giving off numerous boutons and because of its 
rounded soma and its thin, long dendrites. It must 
be admitted that the arrangement of dendrites is not 
indisputably that of a stellate cell and so final judge
ment on this problem must await the results of further 
investigations. Cell 2, on the other hand, shows the 
characteristics of a small pyramidal cell, as judged 
from its strong apical dendrite, the characteristic 
arborization patterns of its initial axon collaterals, 
and from its descending axon that became myelinated 
at the appropriate distance from the soma. It should 
be mentioned, though, that a myelinated axon of local 
origin is no proof of the pyramidal nature of its cell. 
The numerous myelinated axons persisting particu
larly in the stria of Gennari in chronically undercut 
or isolated cortical slabs have long been known, and 
we have been able to identify in the course of the 
present study the myelin sheath ofaxons in several 
clearly identified interneurons (P. SOMOGYI, unpub
lished observations). 

It is not quite easy to account for the relatively 
small number of boutons undergoing degeneration as 
compared to the total axon-spine synapse population 
of any given neuron receiving monosynaptic input 
from the specific sensory pathway. Although our 
lesions did not destroy the LGN totally, the frequency 
of degenerating boutons was found to be similar to 
that shown earlier in area 17 (GAREY & POWELL, 
1971; PETERS & FELDMAN, 1976). It would probably 
be hazardous to enter into far-reaching, especially 
functional, speculations before more and different 
types of cells were sampled, with more exact quantita
tive procedures, for the proportion of degenerated 
versus intact synapses. A significant risk enters with 
the large time differences in the process of degener
ation even within the same system. But one can never
theless envisage for the near future a combination of 
this procedure with quantitative assays of persisting 
synapses after complete destruction of certain differ
ent pathways and sufficient delay given for the de
generation of all synapses involved. Whatever the 
future results of such studies, we have to be prepared 
already at this stage for the conclusion that the whole 
specific afferent pathway can account only for a 

minority of the entire (axon-spine) synapse population 
of a smaller spiny stellate or pyramidal cell (even in 
lamina IV). 

The major potentialities of this technique are in 
the identification of the local syanpses established by 
Golgi-stained neurons. For interneurons this is vir
tually the only way to clarify their true forward con
nexions. However, even for projective neurons- many 
of which, like the pyramidal cells, have numerous and 
functionally most important local connexions- this 
procedure seems to be essential. Using the degener
ation technique for identifying the afferent connexions 
of any Golgi-stained cell, the identification of the 
axon terminals of this same cell introduces the third 
link in a neuron chain. 

Our results confirm those of LE VAY (1973) that 
pyramidal cells establish asymmetric synapses. Cell 
1, which is tentatively identified as a spiny stellate 
cell, also makes asymmetric synapses. The asymmetric 
character of the synaptic junction is in agreement 
with the assumed excitatory nature of these neurons 
(SZENT AGOTHAI, 1969; 1970; 1975). I t has also been 
suggested that cells receiving monosynaptic input 
from specific afferents relay it further to pyramidal 
cells (SZENTAGOTHAI, 1969; 1973; 1975). Although this 
may be the case in other laminae, it was rather sur
prising to find that in layer IV about 50% of the 
boutons of both cells synapse on smooth dendrite 
shafts of stellate cells. The stellate cell nature could 
be identified unequivocally in the cell shown in Fig. 
3, the dendrites of which were devoid of spines and 
richly covered with synaptic boutons. The results 
obtained from the examination of the two cells clearly 
suggest a neuron circuit involving: (i) the visual affer
ent (ii) spiny interneuron, or monosynaptic visual 
target pyramidal cell, and (iii) non spiny stellate cell, 
which in turn might be of an inhibitory nature. This 
latter possibility might be especially important in 
view of the relatively small number of degenerated 
specific afferent terminals in contact with non-spiny 
dendrites (GAREY & POWELL, 1971; PETERS & FELD
MAN, 1976). 

In conclusion, these two examples illustrate that 
it has become possible to trace unequivocally three 
successive links of a chain belonging to three different 
neurons. 
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