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he spinal motoneuron and Its axon




Axonal initial segment

The initial segment has three
morphological features:
1) dense undercoating,
2) microtubular fasciculation,
3) scattered polyribosomes.
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The types of change in electrical potential which can be recorded ‘and soma cause local graded changes of potential which summate at the
across the cell membrane of a motor neuron at the points indicated by the axon hillock and may initiate a series of all-or-none action potentials, which
ammows. Excitatory and inhibitory synapses on the surfaces of the dendrites in their turn are conducted along the axon to the effector terminals.
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Action potentials are
generated at  the initial
segment and propagate to the
Ranvier’s nodes and
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Microtubular fascicles in the proximal
part of the initial segment




The microtubular fasicles
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The percentage of fasciculated microtubules was reported
to be higher in axon portions closer to the cell body.

(Nakazawa and Ishikawa, 1995)

One possible interpretation for this phenomenon

The microtubular cross-linking proteins may be carried past the initial
segment for some distance along the axon.
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The first Ranvier’s node




The lengths of the first internode
examined and the incidences of

Length of the first  The incidences of ribosomes in
Axon internode examined
(um) 0-30(um) 30-60(um) 60- (um)
A 103.7 34.8% 1.5% 2.9%
B 81.0 82.2% 4.5% 3.4%
C 88.6 80.8% 3.8% 1.4%
D 62.1 84.2% 3.1%
Mean+SD (70.523.8) %* (3.2+1.3) %*
The first internode
~
Proximal Distal
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The double walled vesicles enclosing ribosome-like particles

The outer diameters: 0.26+0.16 pum 0.25pm
The distance between inner and outer wall: 20 nm




Serial micrographs showing a double-walled vesicle continuing
with the subjacent axon with a thin stalk

Bar, 0.254m



The vesicles and the axonal finger-like
structures

Bar, 0.254m



Serial micrographs showing
subsurface cisterna-lined axonal invagination

Bar, 0.254m



litochondrial accumulation in the HRP labeled motoneuron initial segment
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Mitochondrial accumulation in the HRP-labeled motoneuron initial segr

Initial Segment
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Serial micrographs showing the longitudinally cut distal part of the
Initial segment from a presumable motoneuron

Mitochondria are mainly localized on one side of the axoplasm (arrows in panels a-c), and this
part is about 6 um in length. Scale bar: 1.0 um.
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Beyond the initial axon segment of the spinal motor axon:
fasciculated microtubules and polyribosomal clusters
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