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Basic research on the ultrastructural framework of the route for diffuse modulatory
transmission in CNS
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Elucidation of the diffuse modulation system (DMS) is important to solve the role
of neurons in the brainstem nuclei. To understand the 3D-ultrastructure (3DU) of the extra-cellular space
(ECS), which squort DMS transmission, we employed three high-technologies for electron microscopy, (i)
rapid-freeze/substitution at ultra-low temperature (-269C) by liquid helium method (He-RF), (ii)
double-axis electron beam tomography (DT), and (ii) back-scattered electron beam_image analysis (BSE).

We obtained following new findings: (1) ECS occupied about 3.7% of whole tissue in volume; (2) He-RF and
DT demonstrateddetails of 3DU in the synaptic cleft ; (3) BSE made clear 3DU of the node: glial processes
enwrapped only 25% area of node axon, and 75% open to ECS; (4) tear-drop like protrusions from the node
with denatured organelle were found and exhibited phagocytic appearance by glia, suggesting the
possibility of a new concept that axon-derived debris are processed by glia.
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