
1/19/2018 

1 

I.  Overview of the Nervous System 

  Role of the Nervous System 

Coordinates all body systems 

Detects and responds to stimuli 

Brain and spinal cord act as switching 
centers.  

Nerves carry messages to and from 
centers.  

II. Structural Divisions  

 1.  Central Nervous 
System  (CNS)  
composed of the brain and 
spinal cord 

 

 2.  Peripheral Nervous 
System (PNS) 
composed of: 

  cranial nerves(from brain) 

 spinal nerves (from spine) 

 

III.  Functional Divisions of the PNS 

 1. SOMATIC Nervous System   

Voluntary 

controls all skeletal muscles 

 2. AUTONOMIC Nervous System  

Involuntary 

Controls smooth and cardiac muscle, 
glands 

IV. Structure of a Neuron 

 A. Neurons are the 
functional cells of the 
nervous system. 

 1.. Cell Body- contains 
the nucleus and other 
organelles 

 Cell Fibers: 
 2.  Dendrites – carry 

impulses to cell body  

 3.  Axons – carry 
impulses away from 
cell body to a muscle or 
other neuron 

V. The Myelin Sheath 

 A. A fatty covering that 
protects and insulates  
around some neurons. 

 B. Formed of Schwann 
cells, wrapped (like 
pancakes) along the axon. 
 Outermost membrane 

of Schwann cell forms 
neurilemma 

 C. The gaps (called nodes 
of Ranvier) between each 
Schwann cell  causes the 
impulse to travel faster 
along the axon. (saltatory 
conduction) 

 

VI. Types of Neurons 

 A. Sensory (afferent) Neurons 

 Carry impulses to the spinal 
cord from sensory receptors  

 B. Motor (efferent) Neurons 

 Carry impulses away from 
spinal cord to muscles or 
glands 

 C. Interneurons –  

 only found in brain and 
spinal cord, they act as 
connectors between 
neurons 
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VII.  Neuroglial Cells 

A.  Protect, support, and nourish nervous tissue 

B.  Aid in cell repair 

C.  Remove pathogens and impurities 

D.  Regulate composition of fluid around cells  

E.  Examples of Neuroglia 

Schwann cells 

Oligodendrocytes 

Astrocytes  

 

The Nervous System at Work 

Overview: The nervous system works by 
means of electric impulses sent along fibers 
and transmitted from cell to cell at highly 
specialized junctions called synapses. 

 

VIII. The Nerve Impulse  

 A.  Resting state: POLARIZED 
membrane(1) 

i. Plasma membrane of a fiber is polarized; 

(note the positive & negative charges) 

ii. Sodium-potassium pump moves ions back 
and forth across the membrane 

 

B. The Action Potential 

 Depolarization (2)- a stimulus 
causes Na ions to enter, 
changing the polarity of the 
membrane (less positive 
outside); 

 Repolarization  (3) – K ions 
leave as soon as Na enter, 
causing the action potential 
(nerve impulse) to spread along 
the membrane 

 Return to resting state (1) occurs 
as Na and K concentrations are 
restored 

 

IX. The Synapse 

A. The junction point for transmitting nerve impulse 
from neuron to another cell  

B. Basic action at synapse: 

1. Nerve impulse transmitted from presynaptic neuron 
to postsynaptic neuron 

2. Neurotransmitter – carries impulse across synapse 

3. Receptors –( in postsynaptic membrane) pick up 
neurotransmitters 

4. Neurotransmitter returns to presynaptic membrane 

C. Examples of neurotransmitters: 

 Norepinephrine ,Serotonin, Dopamine,  Acetylcholine  
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X. Structure of the Spinal Cord 

 A. H-shaped inner gray matter 
(unmyelinated) 

 B.  Outer white matter (myelinated axons). 
 A. ascending tracts –carry impulses to brain 

 B. descending tracts – carry impulses away from brain to 
body. 

XI. Reflex - Arc Steps 

 1. Receptor receives stimulus 

 2. Sensory neuron takes 
impulse to spinal cord (CNS) 

 3. CNS interneuron: 
coordinates a response 

 4. Motor neuron carries 
impulse away (to muscle) 

 5. Effector receives nerve 
impulse and carries out a 
response 

XII. Reflex Activities 

A. Spinal/simple reflex is rapid, 
uncomplicated, automatic  

B. 2 types: 

  a.  stretch reflex involves a tendon and 

just two neurons (sensory & motor) 

   b.  withdrawal reflex is an example of 
a simple reflex, involving a few neurons 

XIII. Autonomic Nervous System  

Function: Regulates the action of 
glands, smooth muscles of hollow 
organs and vessels, and heart muscle 

B. Divisions of the Autonomic Nervous System 

 1.  Sympathetic 

 i. Fibers start in thoracic and lumbar region 

 ii. Effects the body’s response to stress, the 
‘fight-or-flight’ response, using adrenalin 

 2.  Parasympathetic 

 i.  Fibers start in brain and sacrum 

 ii.  Reverses the stress response to provide 
balance in the body systems, using 
acetylcholine  


