




















Synapses on the Purkinje cell axon initial segment

axons (HAMORI & SZENTAGOTHAI, 1965). This hypoth-
esis was recently criticised (PALAY & CHAN-PALAY,
1974) on the basis of the absence of both structural
requirements; that is, the outer glial sheath and the
larger extracellular space. However, observations on
complete section series of several basket arrangements
suggest that the outer mantle of the relatively bulky
basket axon collaterals and the surrounding glial do,
in fact, form a capsule, penetrated by relatively few
extracellular channels toward the interior of the pin-
ceau. Moreover, although the apparent extracellular
space between cell processes described by HAMORI &
SZENTAGOTHAI (1965) was a fixation artefact of tech-
niques used at that -time, there is obviously a rela-
tively high proportion of extracellular space within
the pinceau simply due to the small diameter of the
numerous twisting twigs and finger-like processes of
basket axons. This results, for obvious geometric rea-
sons, in an extraordinary extension of membrane sur-
faces and correspondingly in an increased proportion
of the extracellular space.
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We can thus conclude, that the postulate of EcCLES
et al. (1967) still has its structural basis although more
physiological, quantitative morphological work is
necessary to elucidate the function of the structures
surrounding the IS.

Our quantitative measurements have also con-
firmed earlier observations (PALAY, 1964a; PALAY et
al., 1968) that the Purkinje axon IS is richly covered
by glial processes. About 75% of the IS total surface
in the cat, and 85% in the rat is contacted by an
extremely thin sheath of glial strips and bars. The
pinceau itself except for the very few thin glial pro-
cesses passing through which originate from the glial
cell bodies and are addressed exclusively to the IS,
Is otherwise void of glial elements. At present it is
rather difficult to find a satisfactory explanation for
the function of the peculiar glial sheath around the
IS, although one possibility is that the large glial
membrane surface may have a role in uptake and/or
release of ions during the firing of the neuron.
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