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A Study of the Nervous System

Introduction:


There are 2 body systems that control, regulate and coordinate all the body's activities: the nervous system and the endocrine system. The endocrine system acts with chemicals called hormones and results in long term changes. However, the cells of the human body can't communicate solely by this system because it would be too slow. This is why the majority of the control of your body is performed by your nervous system.  Use Ch. 37 in your textbook and lecture to help you answer the questions.

1. Give the functions of your nervous system.

2. The nervous system is broken up into 2 divisions. What does each division consist of?


a. Central Nervous System (CNS) -


b. Peripheral Nervous System (PNS) -

Part 1- The Human Neuron

- The functional unit of the nervous system is the nerve cell (neuron); it quickly transmits messages.

A. Using the prepared slide, draw and color a human neuron (nerve cell). 


  * Label: cell body, nucleus, cell membrane, dendrites, axon, axon terminal 


  * Indicate the direction that the nerve impulses travel.
B. Matching: Components of a Neuron


          
1. Receives impulses and conducts them towards the cell body.

a) axon


          
2. Location of the cell nucleus.





b) dendrite


          
3. Releases neurotransmitters into the synapse.



c) cell body




          
4. Conducts impulses away from the cell body towards 


d) axon terminal



    another nerve or muscle cell.

Part 2- Physiology of the Nerve Impulse (How does a neuron send an impulse?)

Transmission of an Impulse

    - A nervous impulse is dependent on the movement of ions (salts) across the cell membrane


1. Resting Neuron (Polarized)


    a) In a resting neuron, there are more positive ions on the outside of the cell membrane. Name the ion that gives this 


        positive charge to the outside of the cell membrane. 

                     

    b) Name the pump that maintains this differential of ions on either side of the membrane. 





    c) Draw a portion of the membrane on a resting neuron; show the charge distribution.


2. Stimulated Neuron (Depolarized)


    a) When a stimulus excites a neuron, sodium channels open up in the membrane and sodium ions pass into the neuron; the 


         inside of the cell now becomes more             
        than the outside. 


    b) Draw a portion of the excited depolarized neuron showing this reversal of charge.


    c) This reversal in charge moves down the neuron like a wave. This wave is a nervous impulse called an action potential.

  
        As the wave passes, the membrane behind it returns to its  
                    state. 


    d) Why does a neuron have a slight delay before it can transmit another impulse?


3. The Role of Neurotransmitters


    a) Neurons never physically touch their target cells. What is this gap called? 


                             


    b) When an impulse reaches the axon terminal, chemicals called neurotransmitters are released into the gap. 


         What do these neurotransmitters do?  Fig. 35.8 will help.


    c) What happens to these neurotransmitters after they have “done their job?”

Part 3- The Human Brain 

- The brain is divided into 3 regions:


1. cerebrum

2. cerebellum

3. brainstem

A. Identify the parts of the human brain on the diagram below and color them the appropriate color. (Use chapter 35 in our book)
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1. cerebrum - frontal lobe (pink)



2. cerebrum - parietal lobe (green)



3. cerebrum - occipital lobe (brown)
4. cerebrum - temporal lobe (orange)
5. cerebellum (yellow) 
6. brainstem (blue)
B. Brain Physiology

    1. Match the actions to the 3 main areas of the brain



cerebrum

cerebellum

medulla oblongata (of brainstem)




                                   1. sense of hearing, vision, taste and smell



                                   2. intelligence, learning and judgment



                                   3. balance and coordination of muscle movement



                                   4. breathing, blood pressure, swallowing, vomiting



                                   5. movement of skeletal muscles



                                   6. movement of food through your digestive tract



                                   7. changes in heart rate



                                   8. speech and memory

     2. Name the region of the brain that is the control center for thirst, body temperature, hunger and fatigue.  

  

Part 4- Stations: Aspects of the Nervous System
B. Station: Brain Teasers

1. Try some of the brain teasers provided by your teachers. Check them off once you try them.


              Benham's Disks

              After Images


Dementia Screening Test


              Stroop Effect

              Blind Spot 


Illusions




2. Which ones did you find the most interesting or challenging and WHY??

C. Station: Sensory Neurons


1. Perform the sensory nerve tests using the plastic forks. What areas of your body have a greater density of sensory 


    nerve endings?        




                                                                               

2. Why do blind people use their fingertips to read Braille?
D. Station: Reaction Times   (do the ruler test again with your partner)

Perform the reaction time test (only 3 trials necessary) and complete the data chart below.





     Average Distance

Reaction Time


                                                (based on 3 trials)                          (use chart)             






Dominant Hand








                                                                                                     

Non-Dominant Hand







                                                                                             

Dominant Hand


while distracted








                                                                                                      


a) Your reaction time usually improves with practice. Hypothesize why this is.



b) How was your reaction time affected by distractions?

Part 5- Alcohol – It’s Your Decision

A. Fill in the chart below concerning alcohol’s effect on the brain. Fig 46-8 will help.


Blood Alcohol Content (BAC)

Area of Brain Affected

Effect on Behavior




0 – 0.05%













0.05 – 0.10%













0.10 – 0.20%













0.20 – 0.50%












B. Alcohol is a nervous system depressant. What effect does it have on nerve impulse transmission?


C. What effect does alcohol have on the:

Liver Function-

Digestive-



Circulatory-



Endocrine-
