HISTOLOGY: PERIPHERAL NERVOUS SYSTEM

From September 8th
1) The cell bodies of all sensory neurons are located in the dorsal root ganglia (sensory ganglia).  Somatic motor (somatic efferent) neurons have their cell bodies in the CNS in clusters of cell bodies (called nuclei) or in the ventral horn of the gray matter of the spinal cord.  The autonomic nervous system (visceral efferent) has the cell bodies of its pre-ganglionic fibers somewhere in the CNS.  If the fibers are sympathetic, the post-ganglionic fibers are either in different levels of the sympathetic trunk or in collateral ganglia.  If the post-ganglionic autonomic fibers are parasympathetic, the cell bodies are in ganglia near to the organs they effect.

2) Myelin is a lipid-rich layer surrounding nerve cells (making a myelin sheath).  It insulates axons except at their initial and terminal segments and allows faster conductions of impulses through the nerve fiber.  Myelin is secreted by Schwann cells in the PNS and oligodendrocytes in the CNS.

3) All neurons and supporting cells are derived from the ectoderm.  As the notochord develops in embryonic development, it included the overlying ectoderm to form a neuroectoderm that thickens and becomes a neural plate. When the lateral edges contact it becomes the neural tube.  Inside the tube is neuroepithelium from which the CNS is derived.  A small mass of cells at the lateral margins do not become incorporated and become the neural crest.  This neural crest makes sensory nerves, the satellite and Schwann cells, spinal/autonomic ganglia, pia and arachnoid, chromaffin cells, and odontoblasts.  Development of ganglion cells in the PNS involves proliferation of ganglion precursor cells in the neural crest.  Then, there is a migration of cells from the neural crest to their future ganglionic site.  In this site there is a second wave of mitosis.  Finally, there is a development of processes that reach their target’s tissue.  Schwann cells also originally arise from the neural crest.  They undergo mitosis along the developing nerve.  

4) Rule of thumb: all sympathetic ganglia have synapses (cervical, thoracic, lumbar ganglia of sympathetic trunk as well as the collateral sympathetic ganglia – celiac, superior mesenteric, inferior mesenteric, and aorticorenal ganglia).  In addition, the ganglia of cranial nerves 3,7,9, and 10 also contain synapses, as do many tiny ganglia near organs parasympathetics innervate.

5) Dendrites: receive impulses.  Axons: conduct impulses.  Micevych says these are analogous to the basolateral and apical compartments of the epithelia, respectively.

6) At the neuromuscular junction, motor neurons mostly secrete acetylcholine (and are, therefore, acetylcholinergic).

7) Morphology, function, and chemistry classify neurons (Schweitzer suggested location and connectivity as well). Obviously, if viewing a slide, the morphology is the most useful means of classifying a neuron.

8) The cut ends of the fibers seal to prevent the loss of cytoplasm.  Macrophages then enter and remove debris.  Next, the cut end of the neuron degenerates.  The terminal swells and dies.  Schwann cells proliferating, further phagocytizing debris.  The proximal stump degenerates towards the cell body back to the first Node of Ranvier.  The cell body hypertrophies, and there is an increase in protein synthesis.  Finally, the proximal stump regenerates by sprouting (the sprouting is controlled by trophic factors released by the axon, Schwann cells, and the target).

9) In humans, there may be chemical synapses associated with gap junctions.  This means the neurotransmitters may not leave into extracellular space, and there is a direct spread of current from one cell to another.  In lower vertebrates, these synapses are known as electrochemical (or electrical) synapses.
