BIOL 4100                                        Animal Physiology                                          Musolf

                                                 Neurophysiology Assignment 1


Name__________________________________

1.  Do the first set of experiments in the Na Action Potential : Generate Action Potentials and Understand the Peculiar Shape of Ina. Produce screen shots of an action potential, the INa and IK that underlie the production of the action potential and gNa aand gK.  Make sure you line up the graphs so that the X-axis scales the same.  Answer the following questions. (4.5 pts)
· What causes the peculiar shape of the Na current during the AP?
· What is driving force and what causes the change in driving force?
· How does driving force affect the shape of the action potential?

2. Do the third set of experiments, Study the Effect of Temperature on the Action potentiala and Underlying Conductances.  Plot the effects of temperature on the AP voltage and conductances.  In one graph you will alter temperature and measure time to peak conductance and in the second graph you will alter temperature and measure duration of AP (time from stimulus to when the Vm reaches EK). You should use a range that includes your body temperature. Discuss your conclusions about the effects of temperature on an AP.  (5 pts)
5. Follow the directions for simulating the effects of topical anesthetics on the AP.  What are the effects?  Graph the change as you increase the amount of anesthetics. You may choose to graph time to peak, amplitude of peak, or duration or all three.  Discuss your results. On what neurons do these anesthetics have their effects? Use a bar chart to graph changes in strength of anesthesia (changes in the density of Na and K channels) (3 pts)
6. Block the Ns channels with TTX.  Are anesthetics or TTX more effective at blocking APs?  From these two experiments, describe the role of the Na and the K conductances. (2 pts)
7. Test the refractory period of the AP by following the directions in the last set of experiments.  Determine how long the membrane is refractory.  Test the amount of current that is needed to overcome the refractory period.  To test this decrease the stimulus delay and at each decrease determine the amount of current needed to overcome threshold.  Plot these changes (time vs stimulus current). What is the difference between relative and absolute refractory period?  (5.5 pts)
