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Nervous System Functions:

The nervous system is the body’s control center and

communication network. It serves 3 functions:

- senses changes in internal & external environments

- integrates & interprets sensory input for understanding

- responds by initiating muscular contractions or
glandular secretions

These reactions are carried out by electrical messages

called nerve impulses (action potentials) and allow for

second-to-second adjustments in homeostasis. (The

endocrine system, using hormones, controls long-term

homeostasis (controls processes over days, weeks,

months, and years).

Neuroglia Cells

Neuroglia cells are the supportive, nurturing, & protective
cells for neurons. They occupy half of the CNS, are much
smaller than neurons, and outnumber them. They remain
mitotic throughout life and tend to fill in spaces of injured
neurons after disease and injury.

) Astrocytes: attach blood vessels to
neurons to help form blood-brain
barrier. Help maintain proper K+
balance for neurons & participate in
metabolism of neurotransmitters.
Responsible for forming scars in the
CNS after injury.

Astrocytes

Oligodendrocytes: give support to
neurons of the CNS. They produce
the myelin sheath* found around
| axons of the CNS. Each oligoden-
| drocyte uses its processes to wrap
several axons.
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Microglia: small phagocytic cells that
engulf and destroy microbes and
cellular debris in the CNS. They
migrate to areas of injured nervous

N tissue and help to clean the area.

P Microglia

Ependyma: form a continuous
epithelial lining for the ventricles of the
brain and the central canal of the

“| spinal cord. They probably assist in
the circulation of cerebrospinal fluid,
but their role is mostly unknown

- Ependyma

Schwann Cells: (aka neurolemmo-
cytes) produce myelin sheath around
the axons of motor neurons and
dendrites of sensory neurons in the

N PNS.
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. ) Satellite Cells: support neurons

“| found in ganglia in the PNS. Function
is obscure.
(photo is of dorsal root ganglion)
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Nervous System Divisions:

CNS (Central Nervous System): consists of brain and spinal cord. Incoming sensory info is
processed, thoughts and emotions are generated, and memories stored. Most nerve impulses
that simulate muscle contraction and glandular secretion originate in the CNS.

PNS (Peripheral Nervous System): consists of 12 pairs of cranial nerves associated with the
brain and 31 pairs of spinal nerves associated with the spinal cord. Cranial and spinal nerves of
the PNS carry sensory info from the CNS to effectors (muscles and glands) in the periphery.

Based upon responding body parts, the PNS is subdivided into 2 systems:

somatic nervous system: concerned with sensory info from skin, skeletal muscles, and

special senses and motor info to skeletal muscle only

autonomic nervous system: carries sensory info from viscera to the CNS and motor info
rom the CNS fo cardiac muscle, smooth muscle, and glands. The motor portion of the

autonomic nervous system is divided into 2 portions:

sympathetic nervous system
parasympathetic nervous system

Sensory Neurons (AFFERENT): nerve cells that conduct nerve impulses from sensory receptors
to the CNS and end within the CNS. This is the INPUT component of the PNS.

Motor Neurons (EFFERENT): nerve cells that originate in the CNS and conduct nerve impulses
away from the CNS to the effectors. This is the OUTPUT component of the PNS.

(Neurons:
Neurons (nerve cells) are the structural and functional units of nervous tissue, responsible for

conducting impulses from one part of the body to another. NS af
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Nerve Fiber: general term for any nerve process (sensory dendrite or motor axon)
Nerve: a bundle of many nerve fibers, sensory & motor, that course along same path in the PNS.
Tract: a bundle of related nerve fibers in the CNS that connects different areas of the CNS.

Neuronal Types:

/

b N
Multipolar Neurons : usually have
several dendrites and a single axon;
most neurons are of this type. Can

be myelinated.

Bipolar Neurons : have a single
dendrite and a single axon extending
from the cell body; associated with

the special senses. Never myelinated.

Unipolar Neurons : (sensory only) have

a single process extending from the cell
body called the central process that divides
into 2 parts. The axonal portion carries an

impulse away from the cell body; the
dendritic portion is attached to a receptor
distally and carries an impulse to the cell
body. Can be myelinated.
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*Myelin Sheath: multilayered lipoprotein membrane pro- )
duced by neuroglia (see above) that electrically insulates
the nerve fiber, greatly increasing speed of nerve impulse

Neurilemma: as multiple layers of membrane are formed,
the cytoplasm and organelles of Schwann cells are pushed
to the outside--this is known as the neurilemma (only in

= PNS neurons--oligodendrocytes do not create neurilemma)

Nodes of Ranvier: gaps in the myelin sheath (neurofibral
nodes) at intervals along the length of a nerve process.
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