Introduction to Health Science 


Unit 4 - REGULATORY SYSTEMS 

Nervous System Lecture Notes

4.01
Describe the basic functions of the nervous system.


A.
Sensation

Sensory nerves detect stimuli, such as pressure, temperature changes, taste, smell or light, and send a message in the form of impulses to the brain and spinal cord.


B.
Integration

The nervous system receives and interprets sensory stimuli from the body and determines an appropriate response to those stimuli.


C.
Movement

The brain sends impulses through motor nerves to muscles and glands to cause movement or secretion of hormones.

4.02
Identify the basic structures of the nervous system.


A.
Brain

The brain is responsible for analyzing information, processing information and relaying messages to the rest of the body. It is the main control center of the body.  Along with the spinal cord, it forms the body’s Central Nervous System or CNS.  The brain is composed of three main parts:
1.
Cerebrum

a.
The cerebrum is the largest part of the brain.  It has two distinct halves called hemispheres. The cerebrum has many folds and grooves to increase the number of nerves found in the brain.




b.
The cerebrum is divided into four lobes.





i.  Frontal Lobe 

The frontal lobe controls skeletal muscle movement, interprets the sense of smell, is responsible for our personalities, and our ability to learn, think, problem solve and concentrate.





ii.  Parietal Lobe






The parietal lobe interprets many of our senses 




including taste, touch, temperature, and pain.





iii.  Occipital Lobe






The occipital lobe interprets the sense of sight.





iv.  Temporal Lobe

The temporal lobe interprets the senses of balance and hearing.  It also contains structures (such as the hippocampus) which store memory.



2.
Cerebellum

a. 
The cerebellum is the second largest part of the brain.  In fact, cerebellum means the “little cerebrum.”  It is located at the back of the head below the cerebrum.
b.
 It functions to coordinate the muscular movements and helps the muscles move gracefully and efficiently.  It also helps with the body’s ability to balance.



3.
Brain Stem

The brain stem is located below the cerebellum and connects the spinal cord to the brain. The brain stem is composed of two structures – the medulla oblongata and the pons.

a.
 The medulla oblongata is continuous with the spinal cord and helps to regulate the heartbeat, blood pressure, breathing, swallowing, hiccupping, and vomiting.  It also relays nerve impulses between the brain and the spinal cord.

b.  
The pons is a small bulge above the medulla oblongata.  It is important to help us regulate the rate and depth of breathing.


B.
Spinal Cord



1.
Along with the brain, it is part of the Central Nervous 




System.



2.
It is the major communication link between the brain and the 



rest of the body.



3.
It can process many reflexes – unconscious, automatic 



responses to stimuli.



4.
There are 31 pairs of spinal nerves which branch from the 



spinal cord to control such processes as breathing, arm 



movement, and leg movement.


C.
Cerebrospinal Fluid (CSF)



1.
CSF is a clear, watery fluid which bathes the brain and the 



spinal cord to protect it by acting as a shock absorber.



2.
CSF allows for the exchange of nutrients and waste products 


between the blood and the nervous tissue.



3.
CSF circulates between the two layers of the meninges, 



through the center of the spinal cord, and through large 



openings in the brain (ventricles).


D.
Meninges



1.
A set of three layers of connective tissue that enclose the 




brain and spinal cord.  They are located under the skull and 



attach directly to the brain.



2.
Meninges help to provide a small amount of protection to the 




brain and spinal cord.



3.
Cerebrospinal fluid circulates between two layers of the 



meninges.


E.
Nerves



1.
Nerves (neurons) are the basic units of structure and 




function for the nervous system.



2.
Nerves are capable of sending electrical messages called 



impulses.



3.
There are two types of nerves:




a. 
Sensory nerves which detect changes and carry 




impulses to the brain and spinal cord from the sense 




organs.




b.
Motor nerves which detect changes and carry 





impulses away from the brain and spinal cord to 




muscles. 

4. 
There are three basic parts of a neuron -- the dendrites, the cell body, and the axon.

a. 
The dendrites are short, branching extensions which 
conduct their electrical signals toward the cell body. 

b.
The cell body contains a large nucleus and other cellular organelles.
c. 
There is usually one long axon that extends from the cell body. The axon is responsible for carrying nerve impulses to other neurons, muscles or glands. 
4.03 Describe diseases and disorders of the nervous system.

A. Meningitis

Meningitis is an infection that causes the inflammation of the brain and spinal cord coverings.  The most common causes of meningitis are viruses and bacteria.  Bacterial meningitis can cause severe illness, brain damage, and 
even death if not treated properly.



1. Symptoms of meningitis include:  fever, chills, headache, nausea, vomiting, stiff neck, sensitivity to light, mental changes, decreased consciousness, and rapid breathing.


2. Antibiotics are given for bacterial forms.  Other supportive treatment such as IV fluids and even respiratory care may be given.   

3. The American College Health Association is encouraging students to consider receiving the meningococcal vaccine to help prevent the infection.

B. Epilepsy

Epilepsy is a brain disorder involving repeated seizures of any kind.  Seizures are episodes of disturbed brain function that cause changes in attention or behavior.  They are caused by abnormally excited electrical impulses in the brain.  There are many causes of seizures including genetics, injuries near/around birth, electrolyte imbalances, withdrawal from alcohol or drugs, drug use, brain injury, brain tumors, and brain infection. 
1.  The symptoms vary with the individual from a loss of consciousness, staring spells, and violent convulsions.  

2. Treatment involves identifying the underlying cause of the seizures and treating the specific cause.  It can be controlled by medications, in many cases.

C. Concussion

Post traumatic impairment of neural function caused by a direct blow to the head resulting in bruising of the brain.
1. 
Signs and symptoms may vary but can include headache, loss of consciousness, ringing of the ears, nausea, irritability, confusion, disorientation, dizziness, amnesia or difficulty concentrating.
2.
Treatment may include removal from play, rest, avoiding re-injury, medications for pain, physical therapy and relaxation.
D.
Stroke

Stroke, also known as a CVA or cerebrovascular accident, occurs when there is an interruption of the blood supply to any part of the brain.  The common causes of stroke are known as ischemic strokes or hemorrhagic strokes.  
1. In an ischemic stroke, a blood vessel carrying blood to the brain is blocked by a blood clot.  

2. In a hemorrhagic stroke, the blood vessel breaks open and blood leaks into the brain.  
3. The causes of stroke include high blood 
pressure, age, family history, smoking, diabetes, high cholesterol, heart disease, and some medications like birth control pills. 

4. Symptoms appear suddenly and can include; weakness or paralysis of an extremity, numbness or tingling, vision changes, slurred speech, difficulty swallowing, loss of memory, dizziness, loss of balance, severe headache, personality changes, and drowsiness.  

5. It is important to get immediate care – within three hours of the onset of symptoms to reduce permanent complication.  If needed, physical therapy and/or occupational therapy will be prescribed.  
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