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By: Karl Matulis

This is a simulation of the axon of a neuron.  Let’s figure out how nerve signals travel down the length of the axon.

1. Zoom in on the neuron.  What protein structures are imbedded in the membrane?  

2. What substance is there more of outside the neuron?  What about inside?  (Click “Show concentrations” if you are unsure).

3. 
a. What is the charge of the inside of the cell? (Click “Show charge”


b. What is the charge of the outside of the cell?


c. If K+ and Na+ are both positive, how might a negative charge come about?

4. Zoom out and slow the sim down.  Click “Stimulate neuron”.  Holy cow!  Describe what you saw.

5. 
a. Which way did Na+ move?  Through what did it move to get there?


b. Which way did K+ move?  Through what did it move to get there?


c. What was the wave that moved down the neuron?


d. Why did the K+ and Na+ move?


e. Describe what happens to the charge on the inside and outside after the wave passes.

6. Can you stimulate the neuron again right after firing it?  Why?

7. Click the button “Potential chart”  Stimulate the neuron and draw the resulting graph below.  


What does this graph show?  


Label “threshold”, “stimulus”, “resting potential” and “undershoot” on your graph.  Make the title “Action Potential”

8. Is there a way to make the signal any stronger?  Is there a way to make it stronger in an actual neuron?

9. What is the myelin sheath?  Does this simulation have one?  

10.  How would the signal be different if there was a myelin sheath?

11.  Pinch yourself.  How fast does this process actually go in your neurons?

12.  How is this simulation similar to and different from an actual neuron?

13. How does the signal travel from one neuron to the next? (not in simulation)

13. Write a 3-5 sentence summary explaining how a signal travels down a neuron, using the following terms:
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Na+


K+


Channel


Neuron


Threshold

Myelin sheath




Resting potential



