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Fici. 5. Numerical solution illustrating vertical integration

of an orthodromic input applied to one side of the dendri-

tic tree (vertical distribution), The amplitude and duration

of the input arc identical to that in Fig. 4. the only differ-

ence being the spatial distribution of the input, The sche-

matic diagram to the lell was taken at 25ms from the
onset of computation (errow),

EPSP evoked at somatic level differed markedly both
in amplitude and rising phase with different localiza-
tion of parallel fiber input in varying distance from
the soma. Accordingly the EPSP evoked at somatic

level produced a practically immediate action poten-
tial of soma and initial scgment, and the spike propa-
gated along the axon. Moreover, the initial spike of
short latency was followed, slightly more than 2ms
later, by a second propagating spike. Only afler this
short *burst’ was a general decay of the depolarization
visible throughout the model. Interestingly, the
second spike was initiated almost simultaneously at
the initial segment and soma, followed by outward
propagation towards the dendrites and axon.

Activation of Purkinje cell by climbing fiber

The distribution of membrane potential in the case
of a climbing fiber activation of the same model Pur-
kinje cell is shown in Fig. 6 B and compared with
the actual record from a frog Purkinje cell (Fig. 6 A).
This highly stereotyped all-or-none spike, which is
lollowed by several (normally 3-5 bul in some cases
up to 12) oscillatory wavelets, has been observed fre-
quently in the cerebellum of the frog (LLINAS et al.,
1969; Freeman, 1969; Faser & Korw, 1970;
Rusamer & Woobwarn, 1971; LuiNAs, PRECHT &
CLarke, 1971; Hackerr, 1972, 1976). While the
climbing fiber-Purkinje cell synapse is well under-
stood morphologically (Larramenm & Victor, 1967;
Hitiman, 19695) and electrophysiologically (EccLEs
et al., 1966: LuiNnAs & NictioLson, 1976), the exact
mechanism which generates this characteristic spike
burst has remained unclear hitherto and only specula-
tive statements are available (Eccues er al, 1966;
Martingz ¢f al., 1971),

Climbing fiber activation of the Purkinje cell model
was simulated by activating five synapses on each
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Fig. 6. Climbing fiber activation of Purkinje cell. In A, sample of actual intracellular recording of
the climbing fiber evoked spike burst in a frog Purkinje cell. The first spike is followed by a highly
stereotyped pattern of wavelets. B: Mumerical solution illustrating action potential waveform at Pur-
kinje cell somatic level by a synaptic inpul equivalent to the distribution of climbing fiber synapses.
The similarities with the experimental results are evident. In C similar activation as in B illustrating

membrane potential througl the 62

tments. For further explanation, see text.



