Chapter 7
The Nervous System




What are the functions of the
Nervous System?

Sensory input — gathering information
«To monitor changes occurring inside and
outside the body

«Changes = stimuli

Integration

«To process and interpret sensory input and
decide if action is needed




Functions continued...

Motor output
A response to integrated stimuli

«The response activates muscles

or glands




Sensory input

Sensory receptor

Motor output ¢ \

Brain and spinal cord

Effector
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How Is the Nervous System organized?

Central nervous system (CNS)
eBrain
Spinal cord

Peripheral nervous sgstem (PNS)

*Nerves outside the brain and spinal

cord




Peripheral Nervous System

Composed of: D Composed of:

* Brain * Cranial nerves
+ Spinal cord g + Spinal nerves

’ + Peripheral nerves
Contains:

+ Relay neurons | Contains:
(interneurons) ‘

« Sensory neurons

* Motor neurons




Peripheral Nervous System

Sensory (afferent) division
*Nerve fibers that carry information
TOWARDS the central nervous system

.

Sensory receptor

Effector

Brain and spinal cord

Figure 7.1




Peripheral Nervous System

Motor (efferent) division
Nerve fibers that carry impulses AWAY
from the central nervous system

»

Sensory receptor

\

Effector

Brain and spinal cord

Figure 7.1




Peripheral Nervous System

Motor (efferent) division
eHas two subdivisions

1. Somatic nervous system = voluntary
2. Autonomic nervous system = involuntary

Think of the autonomic system as controlling your body
automatically. These actions are involuntary, meaning we
cannot consciously control them.




Organization of the Nervous
System

Central Nervous System
(brain and spinal cord)

|

Peripheral Nervous System
(cranial and spinal nerves)

RN

Sensory

(afferent)
Sense Autonomic
organs (involuntary)

Cardiac and
smooth muscle,
glands




The Nervous System

Central NS Peripheral NS
(The body’s master control unit) (The body’s link to the outside world)

Brain The Autonomic NS The Somatic NS
Divided into Regulates involuntary Cories o
three major bodily processes, i fation Bem
parts; including heart rate, 1y0 e
* the hindbrain respiration, digestion CNS and relays motor
(lower part) and pupil contraction; (o 1)co ds
o the midbrain operates automatically to Ve oring -

» the forebrain without conscious

direction

voluntary movements

Sympathetic NS
Prepares the body for action and
stress. This is called “fight or
flight”

Parasympathetic NS
calms the body and helps the
body to conserve energy




Nervous Tissue: Neurons

Neurons = nerve cells
Cells specialized to transmit messages

*Major regions of neurons

Cell body — nucleus and metabolic center
of the cell

Processes — fibers that extend from the
cell body including the axon and
dendrites.




Neuron Anatomy

Cell body
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Neuron Anatomy 2
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Axons and Nerve Impulses

«Axons end in axonal terminals

eAxonal terminals contain vesicles with
neurotransmitters

«Axonal terminals are separated from the next
neuron by a gap
Synaptic cleft — gap between adjacent
neurons

«Synapse — junction between nerves




Nerve Fiber Coverings

«Schwann cells -
produce myelin sheaths
in jelly-roll like fashion

*Nodes of Ranvier —
gaps in myelin sheath
along the axon
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Neuron Cell Body Location

«Most are found in the central nervous system
«Gray matter — cell bodies and unmyelinated
fibers

*Nuclei — clusters of cell bodies within the
white matter of the central nervous system

«Ganglia — collections of cell bodies outside the
central nervous system




Functional Classification of
Neurons

«Sensory (afferent) neurons
«Carry impulses from the sensory
receptors

«Motor (efferent) neurons
«Carry impulses from the central
nervous system




Functional Classification of
Neurons

Interneurons (association neurons)

eFound in neural pathways in the
central nervous system

eConnect SENSOry and motor neurons




Neuron Classification

Ganglion Central process (axon)
Spinal cord
(central nervous system)

. Sensory neuron
Denfjrltes

Peripheral
process (axon)
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Structural Classification of
Neurons

«Multipolar neurons — many
extensions from the cell body

i}_} (%/}M

Cell body

Dendrites

(a) Multipolar neuron

Figure 7.8a




