The Nervous System Il

Spinal cord and spinal nerves




Spinal cord

The spinal cord is a long, thin, tubular bundle of nervous
tissue and support cells that extends from the brain (the
medulla oblongata specifically).

The brain and spinal cord together make up the central
nervous system (CNS).

The spinal cord begins at the occipital bone and extends
down to the space between the first and second lumbar
vertebrae; it does not extend the entire length of the
vertebral column.

It is around 45 c¢cm (18 in) in men and around 43 cm (17 In)
long in women. Also, the spinal cord has a varying width,
ranging from 1/2 inch thick in the cervical and lumbar
regions to 1/4 inch thick in the thoracic area.

Diameter : 1~1.4 cm
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The spinal cord is protected by three layers of tissue,
called spinal meninges, that surround the canal.

The dura mater Is the outermost layer, and it forms a
tough protective coating. Between the dura mater and the
surrounding bone of the vertebrae is a space called the
epidural space. The epidural space is filled with adipose
tissue, and it contains a network of blood vessels.

The arachnoid mater is the middle protective layer. Its
name comes from the fact that the tissue has a spiderweb-
like appearance.

The space between the arachnoid and the underlyng pia
mater is called the subarachnoid space.

The pia mater Is the innermost protective layer. It is very
delicate and it is tightly associated with the surface of the
spinal cord.
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The white matter and the grey matter

« The white matter is located outside of the gray matter and
consists almost totally of myelinated motor and sensory
axons. “Columns” of white matter carry information either
up or down the spinal cord.

« The gray matter, in the center of the cord, is shaped like a
butterfly and consists of cell bodies of interneurons and
motor neurons. It also consists of neuroglia cells and
unmyelinated axons. Projections of the gray matter (the
“wings”) are called horns.

 \entral roots consist of axons from motor neurons, which
bring information to the periphery from cell bodies within the
CNS.

 Dorsal roots and ventral roots come together and exit the
Intervertebral foramina as they become spinal nerves.
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« Each segment of the spinal cord is associated with a pair of
ganglia, called dorsal root ganglia, which are situated just

outside of the spinal cord.
« These ganglia contain cell bodies of sensory neurons.
Axons of these sensory neurons travel into the spinal cord

via the dorsal roots.
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The Spinal Tracts
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Pathways (8 £ 2)

Ascending tracts (&4 A 2)

 Ascending tracts generally are named "spino" and the
portion of the brain that the terminate in (cerebellum or
thalamus).

« The sensory cortex receives input from the ascending
tracts after they pass through the thalamus.
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The reflex arc

Figure 12.19. The reflex arc.
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SOMATOSENSORY SYSTEM

I. General Features
A. Somatosensory means body sense

1. Receptors spread throughout body, rather than
grouped in specialized receptor organs as in
special senses

2. Convey information on tactile, thermal, pain, and
sexual sensations



B. At least 3 serial neurons within the CNS
1. Primary afferent
a. spinal afferents have cell bodies in dorsal root
ganglia
b. trigeminal afferents (supplying head) have cell
bodies in cranial nuclei of brainstem
2. Secondary neuron in spinal cord of brainstem

a. axon decussates (crosses over to other side of
CNS)

3. Tertiary neuron in thalamus, which relays
Information to cerebral cortex



Figure 11.49. Ascending tracts composed of sensory fibers that

cross over within the medulla.
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Figure 11.48. Descending tracts composed of motor fibers that

cross over within the medulla oblongata.
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