BIOL 260, Report #2:  NERVES (20 points)
          
Names: __________________________

A Note Regarding Lab Reports:  

1. ALL group members must contribute equally to all aspects of the report (performing experiments, writing, and final editing), and all members must be ALLOWED to contribute equally to all aspects of the report.

2. Percent (%) contribution of each group member should be specified (especially if not equal to the others), and signed.
3. Report should be finished and be submitted to ALL group members for FINAL EDITING at least 24 hours before turning it in during your weekly lab time.

	PART 1:  MEMBRANE POTENTIALS (2 points)


1. IP: The Membrane Potential: (a) Explain how a neuron counteracts the continuous leaks of sodium and potassium.  (b) What would happen to a neuron’s activity if the concentration gradients were eliminated?  EXPLAIN your reasoning.  
2. Use the results of the quiz in IP: The Membrane Potential to answer the following question.  Hyperkalemia (elevated extracellular potassium) can occur as the body attempts to counteract a decrease in blood pH (acidosis).  If this occurs, extracellular potassium may increase from 5 mM to 10 mM while intracellular levels remain at 150 mM.  (a)  Would this cause a neuron to become depolarized or hyperpolarized?  EXPLAIN your reasoning.  (b)  Given your answer to part “a”, is the cell’s activity depressed or hyperexcitable?  EXPLAIN your reasoning.  (c)  Predict the effects of hyperkalemia on other excitable tissues such as the muscle and heart.  EXPLAIN your predictions.
	PART 2:  NERVE IMPULSES and CONDUCTION (7 points)


Using PhysioEx 9.0, go to Exercise 3: Neurophysiology of Nerve Impulses. Perform the following

activities. You may save and submit this part of the Lab Report pdf with your report, or directly type it into this Report Template DOC file.
3. Activity 1: Vm.  Answer Review Questions 1-3. You may save and submit this part of the Lab Report pdf with your report, or directly type it into this Report Template DOC file.
a. Explain why increasing extracellular K+ reduces the diffusion of K+ out of the neuron through the K+ leak channels.
b. Explain why increasing extracellular K+ causes the membrane potential to change to a less negative value.  How well did the results compare with your prediction?

c. Explain why a change in extracellular Na_ did not alter the membrane potential in the resting neuron.

4. Activity 3: Threshold.  Answer Review Questions 1-3. Save and submit with your Lab Report.
a. Define the term threshold as it applies to an action potential.
b. What change in membrane potential (depolarization or hyperpolarization) triggers an action potential?
c. How did the action potential at R1 (or R2) change as you increased the stimulus voltage above the threshold voltage? How well did the results compare with your prediction?
5. Activity 4: V.G. Na+ Channels.  Answer Review Questions 2-3. Save and submit with your Lab Report.
a. What does lidocaine do to voltage-gated Na+ channels? How does the effect of lidocaine differ from the effect of TTX?
b. A nerve is a bundle of axons, and some nerves are less sensitive to lidocaine. If a nerve, rather than an axon, had been used in the lidocaine experiment, the responses recorded at R1 and R2 would be the sum of all the action potentials (called a compound action potential). Would the response at R2 after lidocaine application necessarily be zero? Why or why not?
6. Activity 7: AP Conduction Velocity.  Answer Review Questions 3-5. Save and submit with your Lab Report.
a. What is the effect of axon diameter on conduction velocity?
b. What is the effect of the amount of myelination on conduction velocity?
c. Why did the time between the stimulation and the action potential at R1 differ for each axon? 
(Quantitatively note specific examples!)
7. Activity 8: Synapses and Neurotransmitters.  Answer Review Questions 3-4. Save and submit with your Lab Report.
a. What happened to the amount of neurotransmitter release when you switched from the extracellular fluid with no Ca2+ to the extracellular fluid with low Ca2+? How well did the results compare with your prediction?
b. How did neurotransmitter release in the Mg2+ extracellular fluid compare to that in the control extracellular fluid? How well did the result compare with your prediction?
8. Activity 9: Action Potentials.  Answer Review Questions 2, 4, & 5. Save and submit with your Lab Report.
a. Describe what happened when you applied a very weak stimulus to the sensory receptor. How well did the results compare with your prediction?.

b. Identify the type of membrane potential (graded receptor potential or action potential) that occurred at R1, R2, R3, and R4 when you applied a moderate stimulus. (View the response to the stimulus.).

c. Describe what happened when you applied a strong stimulus to the sensory receptor. How well did the results compare with your prediction?
9. IP: The Action Potential:  (a) Explain the difference between an umyelinated neuron and one that is demyelinated. (b) Using the results from the quiz in IP: The Action Potential, explain in your own words how each of the three Multiple Sclerosis treatments would help alleviate the symptoms or slow the progression of the disease.

	PART 4:  REACTION TIMES & REFLEXES   (10 points)


10. Experiment 3:  Construct a bar graph of the group means from Table 2 and 5 of the Reaction Time lab.  Include a full caption for the graph and insert the graph into this report. (a) Which  presentation schedule (fixed or random) created the quickest reaction time to an auditory stimulus? Reference quantitative data (actual numbers!). (b) How many times faster was the response time? (actual numbers!) (c) Did this result support the hypothesis you posed? (d) How does this finding compare to the results from the visual stimulus test? What can you conclude? What might contribute to these differences? EXPLAIN your reasoning.
11. Experiment 3:  (a) Construct a SINGLE XY line graph from the group means of Tables 3 and 6. You will need to renumber the stimuli from each segment 3 to 11-20 (rather than 1-10)   [OR: you may just graph 4 separate lines, one for each condition, each at 0, 5, & 10]. Insert the graph in to this report. The graph should show the correlation between reaction time and stimulus number and will have four different lines. Include a full caption for the graph and insert it into this report. (b) Describe and explain how reaction time changed over time to each presentation schedule. (c) What can you conclude? What is the effect of practice and predictability on reaction time? Is this effect true for both auditory and visual stimuli? EXPLAIN your reasoning.
12. Experiment 3:  ACTIVITY 3 – THE EFFECT OF DISTRACTION ON REACTION TIME:  Report the hypothesis you proposed and identify the predicted results.  
a. Hypothesis:


i. Predicted results if hypothesis is true:


ii. Predicted results if hypothesis is false:


b. Methods  (insert your actual experimental protocol here)

c. Results  (briefly describe [do not explain] your results here; insert appropriate graphs, with captions)

d. Discussion  (insert your analysis/explanation of the results and your conclusions here)

13. Experiment 4:  INVESTIGATING SPINAL REFLEXES: With reference to your planned Spinal Reflexes Experiment, Report the hypothesis you proposed and identify the predicted results.  
a. Hypothesis:  
i. Predicted results if hypothesis is true:
ii. Predicted results if hypothesis is false:
b. Methods:  (insert your actual experimental protocol here)
c. Results:  (briefly describe [do not explain] your results here; insert appropriate graphs, with captions)
d. Discussion:  (insert your analysis/explanation of the results and your conclusions here)
14. Literature Research (2 points):  Include the summary (500 words) of your literature research on a topic relating to the nervous system.  Summarize the background and hypothesis, very briefly describe what was done, and summarize the major conclusions.  Cite your source using APA style.

· Suggested Topics:  

i. Neural effects of caffeine or related drugs (eg: theobromine in chocolate, theophylline in tea, etc.). 

ii. The cellular/physiological activities (mechanisms) of nervous system toxins (neurotoxins – microbial, reptilian venoms, arachnids/insects, cone snails, man-made, etc.) – such as Sarin, Botox, Tetanospasmin, etc. 

iii. Mechanisms of a neural disease and its symptoms (MS, MD, ALS, etc….).
iv. The cellular/physiological activities (mechanisms) of pharmaceutical drugs that are used to treat nervous system disorders/diseases.
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