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Membrane Potentials
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Introduction

1.
Describe the neuron function. 
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2.
Contrast graded potentials and action potentials.
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3.
a. Describe how there can be an electrical change on either side of a membrane thereby generating a membrane potential.


b. What two characteristics must a membrane possess in order to generate and maintain electrical signals critical to nervous tissue?

[image: image4.jpg]


Membrane Transport Proteins
4.
What three membrane proteins are required if a membrane is to carry electrical impulses?

5.
Describe the activity of sodium and potassium ion channels. 




6.
How do the following differentially affect gated channels?


· Chemicals (ligands)

· Voltage changes

· Mechanical deformation
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7.
Where are each of the following types of gated channels located AND what type of function do they serve? 



Ligand gated - 
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Voltage gated - 
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Mechanically gated - 
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8.
a. Describe the function of the Sodium/Potassium pump. 






b. How does the sodium/potassium pump action maintain the membrane potential?
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Resting Membrane Potentials
9.
Describe the positive and negative charges on either side of a membrane at resting potential.

10.
a. The opposite “poles” of a battery are positively and negatively charged.  Explain why polarized is a good term to describe a membrane with a resting potential. 


b.
Where, exactly, do the opposing charges exist?  What is the charge of the cytosol and the extracellular fluid?


c.
What is the typical resting potential for a membrane? 
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11.
Describe how the following contribute to the unequal distribution of ions and charges thereby establishing a resting membrane potential.



K+ permeability - 




Na+/K+ Pump Activity - 
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Graded Potentials

12.
Define a graded potential. 
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13.
How does opening a gated ion channel affect resting membrane potential? 

14.
Correlate the name “graded potential” to the affect of stimulus intensity. 
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15.
Describe two types of graded potential change. 


hyperpolarization - 








depolarization - 






16. What is the role of graded potentials? 
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Action Potentials
17.
What is the function of a neuron’s trigger zone? 
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18.
a.
Why are Na+ and K+ gated channels essential for an action potential? 







b.
Describe the electrical change during an action potential. 






19.
a.
What is the condition of the Na+ gated channels at resting potential? 




b.
Explain the importance of stimulus strength. 
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c.
What effect does hyperpolarization or depolarization less than -55 mV have on Na+ gated channels?
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d.
Explain why an action potential is sometimes referred to as an “all or nothing” response. 





e.
Reversal of the membrane charge closes the Na+ gates and opens the K+ gates.  How does this affect the depolarization?   Include the role of the Na+/ K+ pump in your response.
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20.
Describe the refractory period. 



Propagation of Nerve Impulses
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Introduction

1.
Why must action potentials be rapidly conducted over long distances?  
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Conduction of Action Potentials (AP)

2.
A positive feedback cycle begins when a graded potential reaches threshold.  Describe what happens to each of the following.



a.
Gated Sodium Channels - 






b.
Adjacent membrane section when polarity is reversed - 






c. Repolarization of first membrane section: Gated Sodium Channels and Potassium Channels - 







d. What is the refractory period? 
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e. Describe how the action potential “moves” down the axon.  
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Conduction Rates
3.
Investigate the effects of myelination.
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a.
Describe continuous conduction along an unmyelinated sheath. 


b.
What is the function of Schwann cells? [image: image24.jpg]




c.
What are the Nodes of Ranvier? 
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d.
Describe saltatory conduction. 



e.
Compare the speeds of saltatory and continuous conduction. 
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4.
Investigate the effects of axon diameter.


a.
Explain why larger axons conduct action potentials faster than smaller axons. 
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5.
Investigate the effects of temperature.
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a. How does temperature affect conduction speed?

Stimulus Intensity & AP Frequency
6.
Mechanical or chemical stimuli will generate graded potentials.  Explain what determines if a graded potential is adequate to generate an action potential.
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