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FIGURE 2

Structure of a Meuron
A neuron has one axon and many
dendrites that extend from the

cell body.

Cell body

Nucleus

Dendrites

| The Neuren

1

. Kinds of Neurons & Three kinds of neurons are foun

- travel as fast as 120 meters per second!

. The Structure of a Neuron The structure of a neurop ¢

. then move down the axon. A neuron can have many dendrites

| nective tissue, something like a package of uncooked spagh

Your nervous systern includes various Orgams, tissues, and cells, Fop
example, your brain is an organ, and the nerveg Tunning thm:lghE .
out your body are tissues. The cells that carry information through
your nervous system are called neurons (Noo rahnz), or nepy

cells. The message that a neuron carries is called a nerve impylg

ables it to carry nerve impulses. € A neuron has 3 large cqfj
body that contains the nucleus, threadlike extensions calleq,
dendrites, and an axon. The dendrites carry impulses towas
the neuron’s cell body. The axon carries impulses away f
the cell body. Find the dendrites and axon in Figure 2. Nej
impulses begin in a dendrite, next move toward the cell body, an

but it has only one axon. An axon, however, can have m
than one tip, so the imptilse can go to more than one other

Axons and dendrites are sometimes called nerve fibers. Nerye:
fibers are often arranged in parallel bundles covered with con

wrapped in cellophane. A bundle of nerve fibers is called a m

=

the body—sensory neurons, interneurons, and motor neur
Figure 3 shows how these three kinds of neurons work to gethi

A sensory neuron picks up stimuli from the internal or ext
nal environment and converts each stimulus into a nerve impul
The impulse travels along the sensory neuron until it reaches’
interneuron, usually in the brain or spinal cord. An intern
is a neuron that carries nerve impulses from one neur
another. Some interneurons pass impulses from sensory
rons to motor neurons. A motor neuron sends an impul
muscle or gland, and the muscle or gland reacts in respons

gj' gﬁzg;%gz}_iqjj; What is the function of an axon?

How a Nerve Impulse Travels
Every day of your life, billions of nerve impulses travel
your nervous system. Each of those nerve impule-:S b
the dendrites of a neuron. The impulse moves rapidly;
the neuron’s cell body and then down the axon until it
the axon tip. A nerve impulse travels along the neur
form of electrical and chemical signals. Nerve impt
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1

1A

FIGURE 3

The Path of 2 Nerve Impulse
When you hear your phone ring, you pick it
up to answer jt. Many SENsory neurons,

interneurons, and motor neurons are
involved in this action.

“ierpreting Diagrams To where does the
impulse pass from the sensory neurons?

Receptors

@ Sensory Neuron
Nerve impulses begin when receptors
pick up stimuli from the environment,
Receptors in the ear pick up the
sound of the phone ringing. The
receptors trigger nerve impulses
in sensory neurons.

@ Interneuron
From the Sensory neurons, the nerve
impulse passes to interneurons in the
brain. Your brain interprets the
impulses from many interneurons and
makes you realize that the phone is
ringing. Your brain also decides that
you should answer the phone,

Muscle in hand

@ Motor Neuron

Impulses then trave| along thousands
of motor neurons. The motor neurons
send the impulses to muscles. The
muscles carry out the response, and
you reach for the phone,

Chapter 15 ¢ 503
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FIGURE 6

e e

[he Brain

Each of the three main parts of the
brain—the cerebrum, cerebellum, and
brain stem—carries out more than
one specific function.

Intaiprating Diagrams What are
three functions of the cerebrum?

Brain Stem

heart rate.

Left Half

“The left half of the
cerebrum is associated
with mathematical and
logical thinking.

The brain stem controls
involuntary actions
such as breathing and

Top View of Cerebrum

Cerebrum "
i The cerebrum is the largest part {
: of the brain. Different areas of the |
i cerebrum control such functions as l
movement, the senses, speech, and
i abstract thought,

Cerehellum

The cerebellum
coordinates the actions
of muscles and helps
maintain balance.

Right Half | B
- The right half of the :
_ cerebrum is associated
: with creativity and

- artistic ability.

i
!

- Backgroumnd

In the central nervous system, the gray
Matter is composed of the neurons’ cell
bodies and dendrites. It is where
Processing takes place. The gray matter
includes the outer layer of the cerebrum,
known as the cortex. The axons are
Covered with a protective sheathing.
Because this sheathi_ng 15 white, axons are

L

called white matter. The function of the
white matter is to communicate between
gty matter areas and the rest of the body.
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FIGURE 7
The Spinal Nerves

The spinal nerves, which connect
to the spinal cord, emerge from
spaces between the vertebrae.
Each spinal nerve consists of both
sensory and motor neurons.

. The Spinal Cord & The spinal cord is the link between

. your brain and the peripheral nervous systerm. Run your
| fingers down the center of your back to feel the bones of the
i vertebral column. The vertebral column surrounds and pro-
 tects the spinal cord. The layers of connective tissue that sur-
round and protect the brain also cover the spinal cord. Like the
brain, the spinal cord is further protected by a watery fluid.

Peripheral Nervous System

The second division of the nervous system is the peripheral
' nervous system. & The peripheral hervous system consisis
of a network of nerves that branch out from the central
nervous system and connect it to the rest of the body. The
peripheral nervous system is involved in both involuntary
and voluntary actions.

A total of 43 pairs of nerves make up the peripheral ner-
vyous system. Twelve pairs originate in the brain. The other
31 pairs—the spinal nerves—begin in the spinal cord. One nerve
in each pair goes to the left side of the body, and the other goes
to the right. As you can see in Figure 7, spinal nerves leave the
spinal cord through spaces between the vertebrae.

How Spinal Nerves Function A spinal nerve is like a two-
. lane highway. Impulses travel on a spinal nerve in two direc-
tions—both to and from the central nervous system. Each spinal
nerve contains axons of both sensory and motor neurons. The
sensory neurons carry impulses from the body to the central
| mervous system. The motor neurons carry impulses in the oppo-
| site direction—from the central nervous system to the body.

\ertebrae

spinal disk




