Intro to Neuropathology
Neuronal reactions to injury:

1.  acute injury “red neurons” seen right after ischemic, toxic, or infectious insult


2.  atrophy/degeneration


3.  axonal reactions and neuronal inclusions

Glia
The main immunohistochemical marker for glial cells is GFAP.

Astrocytes are star-like glia.  Protoplasmic astrocytes are found mostly in the gray matter.  
Fibrous astrocytes are found in gray and white matter.  Astrocytes contact the BM of the 
pia and the vessels, forming much of the blood-brain barrier.  Astrocytes are metabolic 
buffers, detoxifiers, suppliers, insulators, repairers, and physical barriers.
Oligodendrocytes are found in the white matter.  They insulate axons, and are the Schwann cells 
of the CNS.  Cells have a “halo” and look like fried eggs.

Ependymal cells line the ventricles and make up the choroid plexus.  They have cilia and villi, 
and form a CSF-brain barrier.
Microglia are derived from bone marrow.  They are the antigen-presenting monocytes of the CNS.

They respond to injury/infection by transforming into phagocytes.  They may cluster 
around dying neurons or viral infections.
Gliosis is caused by ischemic damage, abnormal electrical activity, infection, or autoimmunity.  
Cell borders become well-delineated and lots of GFAP is produced.  “Rosenthal fibers” 
are glial filaments that look like bright red corkscrews or twisted carrots.
Gliomas are the most common CNS neoplasia.

Meninges
Dura mater is attached to the skull.  In the spine only there is an epidural space.
Arachnoid mater drapes over the brain surface and does not enter sulci.
Pia mater reflects into the sulci.

“Arachnoid granulations” protrude into the venous sinuses, creating one-way valves for CSF to 
drain out of the CNS and into the venous system.

Neurons
Acute neuronal injury from ischemia, hypoglycemia, or toxins leads to shrunken “red neurons.”

The most susceptible neurons are pyramidal neurons of the hippocampus, purkinje cells 
of the cerebellum, and cortical layers 3 & 5.
“Axon reaction” includes retraction of dendrites, cellular swelling, Nissl bodies, and filaments.  
Axonal regeneration only occurs in the PNS.
