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Neuromuscular | An intact motor neuron is shown with
junction an axon ending in a neuromuscular
junction. The axon is surrounded by a
myelin sheath and a basal lamina
—produced by Schwann cells—and
the endoneurium.

Basal lamina

Endoneurium

Node of Ranvier

¥

The soma of the neuron contains
abundant Nissl substance
(aggregates of ribosomes attached
Skeletal | to the endoplasmic reticulum and free
muscle polyribosomes).

Nissl
substance
or body

Internode

Degenerating nerve
terminal

An injury damages the nerve fiber.
Schwann cells undergo mitotic division
and bridge the gap between the

roximal and distal axonal stumps.

Schwann cells phagocytose

myelin. Myelin droplets are extruded from
Schwann cells and subsequently are
phagocytosed by tissue macrophages.
Chromatolysis and degenaration
of the axon terminals are seen. The

Chromatolysis
(dispersion of
Nissl substance,

and swelling of Retragrade

the neuronal degeneration Anteragrade distal and proximal segments of the
soma 2 (Wallerian) axon degenerate (anterograde and
H Proximal stump i degeneration

retrograde degeneration, respectively).

The distal axon and terminals

have degenerated The proximal axonal stump

generates multiple sprouts advancing
between Schwann cells. One sprout
persists and grows distally (~1.5 mm
per day) to reinnervate the muscle.
The remaining sprouts degenerate.

In the central nervous system,
degeneration of the axon and myelin
is similar and microglial celis remove
debris by phagocytosis.

One axonal sprout
bridges the gap

the neuronal
soma persist

regenerating axon

@y 5 — i The regeneration process starts
Abe’;ﬁ?;ﬂ;ma'__,/' ¢s Schwann cells guide | butis aborted by the absence of
degenerate the growth of the endoneurium and lack of

proliferation of oligodendrocytes.

Chromatolysis is The neuromuscular
reversed junction is
reestablished

B Once the regenerated
axon reaches the end organ
(several months), Schwann cells
start the production of myelin.
The internodal segments are
shorter.

The length of the internodal
segments in the repaired
axon is shorter

The regenerated axon has a
reduced diameter (80% of the
original diameter), and therefore
the conduction velocity of the
nerve impulse is slower.
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Table 14-12

Primary Tumaors of the Nervous System
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CENTRAL NERVOUS SYSTEM
Cell of Species
Origin Tumor Type Location Affected Gross Appearance
Neuron Medulloblastoma Cerebellum (WM&GM) Dog, cow, cat, Well-circumscribed, soft, gray to pink
pig (young expansile mass (usually does not
animals} have hemorrhage, cysts, or necrosis)

Oligodendroglia

Astroglia

Ependyma

Choroid plexus
epithelium

Microglia
Endothelium

Mesothelium
{fibroblasts)

Oligodendroglioma

Astrocytoma

Ependymoma

Choroid plexus
tumor

Microgliomatosis
(reticulosis)

Hemangiosarcoma

Meningioma

Cerebrum, brain stem,
interventricular
septum (WM&GM)

Pyriform lobe, cerebral
hemispheres, thalamus-
hypothalamus, midbrain,
cerebellum, spinal cord
(WMEGM)

Ventricular system (lateral;
less commonly, third and
fourth), central canal of
the spinal cord

Ventricular system (fourth;
less commonly, third
and lateral)}

Cerebrum, brain stem

Cerebrum, brain stem

Meningeal surface of the
CNS (basal cow, sheep
areas, convexity and
lateral surfaces of cerebral
hemispheres, cerebellum-
tentorium, falx cerebri,
surface of the spinal cord)

Dog, cat, cow

Dog, cat, cow

Dog, cat, cow,
horse

Dog, horse,
cow

Dog
Dog
Cat, dog,

horse, cow,
sheep

PERIPHERAL NERVOUS SYSTEM

Well-demarcated, gray to pink-red, soft
or gelatinous expansile mass, usually
with areas of hemorrhage

Poorly demarcated, firm, gray-white when
well differentiated; anaplastic
neoplasms are moderately to well
demarcated, soft and friable, (usually
with areas of necrosis, hemorrhage,
edema, and cavitation)

Poorly, to moderately, to well-demarcated,
soft and gray-white, invasive,
destructive gelatinous expansile mass
(usually with areas of hemorrhage
and cavitation)

Well-demarcated, granular to papillary,
gray-white to red, expansile mass

Poorly demarcated, gray-white, infiltrative
mass (may have perivascular pattern)

Well-demarcated, invasive red to dark
red, expansile mass

Well-demarcated, variable shapes, firm,
encapsulated, and gray-white to soft,
red-brown or gray, expansile masses
(usually with areas of hemorrhage
and necrosis)

Cell of
Origin

Tumor Type

Location

Species
Affected

Gross Appearance

Schwann cells
(other sup-
portive cells)

Peripheral nerve
sheath tumor®

Cranial nerves, spinal nerves
(brachial plexus)

Dog, cow, cat

Firm or soft (gelatinous), white or gray,
nodular masses

WME&GM, White matter and gray matter.
*Other names for this tumor type include: schwannoma, neurofibroma, and neurilernmoma.
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