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ANATOMY & PHYSIOLOGY ONLINE COURSE - SESSION 7 – THE NERVOUS SYSTEM  
 
Introduction 
The nervous system is the major controlling, regulatory, and communicating system in the body. It is the center of 

all mental activity including thought, learning, and memory. Together 
with the endocrine system, the nervous system is responsible for 
regulating and maintaining homeostasis.  
 
Through its receptors, the nervous system keeps us in touch with our 
environment, both external and internal.  
 
Like other systems in the body, the nervous system is composed of 
organs, principally the brain, spinal cord, nerves, and ganglia. These, 

in turn, consist of various tissues, including nerve, blood, and connective tissue. Together these carry out the 
complex activities of the nervous system. 
 
The various activities of the nervous system can be grouped together as three general, overlapping functions:  

1. Sensory  
2. Integrative  
3. Motor  

 
Millions of sensory receptors detect changes, called stimuli, which occur inside and outside the body. They 

monitor such things as temperature, light, and sound from the external 
environment. Inside the body, the internal environment, receptors detect 
variations in pressure, pH, carbon dioxide concentration, and the levels of 
various electrolytes. All of this gathered information is called sensory input.  
 
Sensory input is converted into electrical signals called nerve impulses that 
are transmitted to the brain. There the signals are brought together to create 
sensations, to produce thoughts, or to add to memory; Decisions are made 
each moment based on the sensory input. This is integration.  

 
Based on the sensory input and integration, the nervous system responds by sending signals to muscles, causing 
them to contract, or to glands, causing them to produce secretions. Muscles and glands are called effectors 
because they cause an effect in response to directions from the nervous system. This is the motor output or motor 
function. 
 

Nerve Tissue 
Although the nervous system is very complex, there are only two main types of cells in nerve tissue. The actual 
nerve cell is the neuron. It is the "conducting" cell that transmits impulses and the structural unit of the nervous 
system. The other type of cell is neuroglia, or glial, cell. The word "neuroglia" means "nerve glue." These cells are 
nonconductive and provide a support system for the neurons. They are a special type of "connective tissue" for 
the nervous system.  
 

Neurons  
Neurons, or nerve cells, carry out the functions of the nervous system by conducting nerve impulses. They are 
highly specialized and amitotic. This means that if a neuron is destroyed, it cannot be replaced because neurons 
do not go through mitosis. The image below illustrates the structure of a typical neuron. 
 
Each neuron has three basic parts: cell body (soma), one or more dendrites, and a single axon.  
 

Cell Body  
In many ways, the cell body is similar to other types of cells. It has a nucleus with at least one nucleolus and 
contains many of the typical cytoplasmic organelles. It lacks centrioles, however. Because centrioles function in 
cell division, the fact that neurons lack these organelles is consistent with the amitotic nature of the cell.  
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Dendrites  
Dendrites and axons are cytoplasmic extensions, or processes, that project from the cell body. They are 
sometimes referred to as fibers. Dendrites are usually, but not always, short and branching, which increases their 
surface area to receive signals from other neurons. The number of dendrites on a neuron varies. They are called 
afferent processes because they transmit impulses to the neuron cell body. There is only one axon that projects 
from each cell body. It is usually elongated and because it carries impulses away from the cell body, it is called an 
efferent process.  

 

Axon  
An axon may have infrequent branches called axon collaterals. Axons and axon collaterals terminate in many 
short branches or telodendria. The distal ends of the telodendria are slightly enlarged to form synaptic bulbs. 
Many axons are surrounded by a segmented, white, fatty substance called myelin or the myelin sheath. 
Myelinated fibers make up the white matter in the CNS, while cell bodies and unmyelinated fibers make the gray 
matter. The unmyelinated regions between the myelin segments are called the nodes of Ranvier.  
 
In the peripheral nervous system, the myelin is produced by Schwann cells. The cytoplasm, nucleus, and outer 
cell membrane of the Schwann cell form a tight covering around the myelin and around the axon itself at the 
nodes of Ranvier. This covering is the neurilemma, which plays an important role in the regeneration of nerve 
fibers. In the CNS, oligodendrocytes produce myelin, but there is no neurilemma, which is why fibers within the 
CNS do not regenerate.  
 
Functionally, neurons are classified as afferent, efferent, or interneurons  (association neurons) according to the 
direction in which they transmit impulses relative to the central nervous system. Afferent, or sensory, neurons 
carry impulses from peripheral sense receptors to the CNS. They usually have long dendrites and relatively short 
axons. Efferent, or motor, neurons transmit impulses from the CNS to effector organs such as muscles and 
glands. Efferent neurons usually have short dendrites and long axons. Interneurons, or association neurons, are 
located entirely within the CNS in which they form the connecting link between the afferent and efferent neurons. 
They have short dendrites and may have either a short or long axon. 
 

Neuroglia  
Neuroglia cells do not conduct nerve impulses, but instead, they support, nourish, and protect the neurons. They 
are far more numerous than neurons and, unlike neurons, are capable of mitosis.  
 

Tumors 
Schwannomas are benign tumors of the peripheral nervous system which commonly occur in their sporadic, 
solitary form in otherwise normal individuals. Rarely, individuals develop multiple schwannomas arising 
from one or many elements of the peripheral nervous system. Commonly called a Morton's Neuroma, 
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this problem is fairly common benign nerve growth and begins when the outer coating of a nerve in your foot 
thickens. This thickening is caused by irritation of branches of the medial and lateral plantar nerves that results 
when two bones repeatedly rub together. 
 

Organization of the Nervous System 
Although terminology seems to indicate otherwise, there is really only one 
nervous system in the body. Although each subdivision of the system is also 
called a "nervous system," all of these smaller systems belong to the single, 
highly integrated nervous system. Each subdivision has structural and 
functional characteristics that distinguish it from the others. The nervous 
system as a whole is divided into two subdivisions: the central nervous 
system (CNS) and the peripheral nervous system  (PNS). 
 

The Central Nervous System 
The brain and spinal cord are the organs of the central nervous system. 
Because they are so vitally important, the brain and spinal cord, located in 
the dorsal body cavity, are encased in bone for protection. The brain is in the 
cranial vault, and the spinal cord is in the vertebral canal of the vertebral 
column. Although considered to be two separate organs, the brain and 
spinal cord are continuous at the foramen magnum. Click here to learn more 
about the CNS.  
 

The Peripheral Nervous System 
The organs of the peripheral nervous system are the nerves and ganglia. 
Nerves are bundles of nerve fibers, much like muscles are bundles of 
muscle fibers. Cranial nerves and spinal nerves extend from the CNS to 
peripheral organs such as muscles and glands. Ganglia are collections, or 
small knots, of nerve cell bodies outside the CNS.  
 
The peripheral nervous system is further subdivided into an afferent 
(sensory) division and an efferent (motor) division. The afferent or sensory 
division transmits impulses from peripheral organs to the CNS. The efferent 

or motor division transmits impulses from the CNS out to the peripheral organs to cause an effect or action. Click 
here to learn more about PNS.  
 
Finally, the efferent or motor division is again subdivided into the somatic nervous system and the autonomic 
nervous system. The somatic nervous system, also called the somatomotor or somatic efferent nervous system, 
supplies motor impulses to the skeletal muscles. Because these nerves permit conscious control of the skeletal 
muscles, it is sometimes called the voluntary nervous system. The autonomic nervous system, also called the 
visceral efferent nervous system, supplies motor impulses to cardiac muscle, to smooth muscle, and to glandular 
epithelium. It is further subdivided into sympathetic and parasympathetic divisions. Because the autonomic 
nervous system regulates involuntary or automatic functions, it is called the involuntary nervous system. 
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Session Review 
Here is what we have learned from this unit:  

• The nervous system is the major controlling, regulatory, and communicating 
system in the body. It is the center of all mental activity including thought, 
learning, and memory.  

• The various activities of the nervous system can be grouped together as three 
general, overlapping functions: sensory, functions, and motor functions.  

• Neurons are the nerve cells that transmit impulses. Supporting cells are 
neuroglia.  

• The three components of a neuron are a cell body or soma, one or more afferent 
processes called dendrites, and a single efferent process called an axon.  

• The central nervous system consists of the brain and spinal cord. 

• Cranial nerves, spinal nerves, and ganglia make up the peripheral nervous system.  

• The afferent division of the peripheral nervous system carries impulses to the CNS; the efferent division 
carries impulses away from the CNS.  

• There are three layers of meninges around the brain and spinal cord. The outer layer is dura mater, the 
middle layer is arachnoid, and the innermost layer is pia mater.  

• The spinal cord functions as a conduction pathway and as a reflex center. Sensory impulses travel to the 
brain on ascending tracts in the cord. Motor impulses travel on descending tracts.  
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ANATOMY AND PHYSIOLOGY ONLINE COURSE - SESSION 7 - QUESTION & ANSWERS 
 
NAME:  ______________________________________________________________ 

ADDRESS: ______________________________________________________________ 

PHONE: ______________________________________________________________ 

FAX:  ______________________________________________________________ 

E-MAIL: ______________________________________________________________ 

Please be sure to fill out the information above, complete the test and e-mail or fax it back to us at 
iridology@netzero.net or 530-878-1119.  We will grade your question & answer session and will let you know if 
we have questions or comments. 
  
Choose the one best answer for each of the following: 
 
1. The nervous system is the center of all mental activity including all the following except ________. 
                                 A. thinking 
                                 B. learning 
                                 C. digesting 
                                 D. memory 
 
2. Like other systems in the body, the nervous system is composed of organs, principally the brain, spinal 

cord, nerves, and _______. 
                                 A. ganglia 
                                 B. axon 
                                 C. neurons 
                                 D. dura mater 
 
3. Millions of sensory receptors detect changes, called ________, which occur inside and outside the body. 
                                 A. neuron 
                                 B. skin 
                                 C. motor 
                                 D. stimuli 
 
4. The brain and spinal cord are the organs of the ________ . 
                                 A. CNS 
                                 B. PNS 
                                 C. ANS 
                                 D. CSF 
 
5. There are ________ layers of meninges around the brain and spinal cord. 
                                 A. one 
                                 B. two 
                                 C. three 
                                 D. four 
 
6. Each cerebral hemisphere is divided into ________ lobes, ________ of which have the same name as 

the bone over them. 
                                 A. four, three 
                                 B. three, two 
                                 C. five, two 
                                 D. five, four 
 
7. The cerebellum, ________ portion of the brain, is located below the occipital lobes of the cerebrum. 
                                 A. the largest 
                                 B. the second largest 
                                 C. the third largest 
                                 D. the smallest 
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8. Like the brain, the spinal cord is surrounded by bone, meninges, and ________. 
                                 A. cerebrospinal fluid 
                                 B. white matter 
                                 C. gray matter 
                                 D. water 
 
9. ________ contain only afferent fibers, long dendrites of sensory neurons. 
                                 A. Cranial nerves 
                                 B. Sensory nerves 
                                 C. Motor nerves 
                                 D. Mixed nerves 
 
10. One of the three basic parts of a neuron is the ________. 
                                 A. axon 
                                 B. mayelin 
                                 C. pons 
                                 D. dura mater 
 
 


