Introduction to Neuroscience    
Final Exam   
         Spring, 2010

The final exam is based on the attached paper by Kamal et al. ((Announced reward counteracts the effects of chronic social stress on anticipatory behavior and hippocampal synaptic plasticity in rats,( Experimental Brain Research 2010 201:641‑51).  Questions about the paper are divided into Part A and Part B.   Answer each part separately, in essay format.  Put your name and (Part A( or (Part B( on the first page of each part.  

Consult your textbook, lecture notes,  and any relevant articles assigned for class in formulating your answer.  There is no need at all to use other outside material, although you are not forbidden to consult other printed or electronic sources.  What you are forbidden to do is to discuss the exam with any other person in any way, whether the person is in our class or not.  This applies before, during and after taking the exam, not even to say how much time you(re spending or how easy or hard it was. 

Answer questions in your own words.  Obviously you will have to use some technical words and phrases from the paper, but don(t include whole sentences or long phrases from the paper, whether in quotes or not.  The profs. have read the paper, so we don(t need to be told what it says.  Suggestion: use the standard anti-plagiarism method of taking notes and then not looking at the article while you(re writing, so your answer is in your own words.  

Don(t worry about the statistics in the article - just focus on the concepts, methods, and results themselves.  

Prepare your answers using a word processor and print them out double-spaced.  You may insert drawings or graphs by hand if you decide to include these. We need hard copies, not electronically submitted files.   Staple the answers to Part A and Part B separately so the two profs. can both work on grading at the same time.



We estimate that each of the 8 individual questions can be answered well in less than a double-spaced page, i.e. a total of 3-4 double-spaced pages for each of the two parts of the exam.  Remember that this exam counts for 25% of the course grade, so treat it with corresponding seriousness.

Your exam is due on ______day,  May ___ by 4:00 p.m.  Put it under the door of Professor Turgeon(s office in the Psychology department (Merrill 322). 
Part A
1.  What was the rationale for performing the behavioral studies in this experiment?  Briefly describe the rationale, methods, results and implications.

2.  Hattori et al. (2007) discussed the antidepressant effects of environmental enrichment in their paper which we read for class on April 28. Discuss the current paper in light of the findings presented by Hattori et al. To what extent are they consistent and to what extent are they inconsistent? How might methodological differences in the two papers explain any inconsistent findings?

3.  Chronic stress has also been shown to increase animals( propensity to self-administer drugs and environmental enrichment has been shown to decrease the rewarding properties of drugs.  Develop a hypothesis regarding a possible neural mechanism that might underlie these effects and design an experiment to test your hypothesis, explaining the methods and interpretation of possible results.

4.  Decreased reward (anhedonia) is also considered a negative symptom of schizophrenia and hippocampal abnormalities are implicated in the disease.  These observations might lead one to predict that chronic social stress could produce schizophrenia-like behaviors.  Design an experiment to test this prediction, explaining the methods and interpretation of possible results.

Part B
(Technical point: LTP and LTD were assessed by measuring the slope, rather than the amplitude, of the field EPSP.  Using the slope rather than the amplitude is considered to be the best measure of the currents that flow at the synapse.  So, accept that the measurements of LTP and LTD in the paper are valid.)

1.  What was the rationale for performing the electrophysiological studies in this experiment?  Briefly describe the rationale, methods, results and implications.

2.   A. The authors present their electrophysiological findings as measures of long-term potentiation and long-term depression without giving an explicit justification.  However, not every change that occurs at a synapse is necessarily LTP or LTD.  What features of the methods and data in this paper are consistent with their results being measures of LTP or LTD?  

      B. LTP occurs when AMPA receptors are inserted into the outer membrane of a cell, and LTD involves removal of AMPA receptors from the outer membrane. Some neuroscientists define LTP and LTD more narrowly, to include such changes only when they are produced by the specific sequence of action at particular neurotransmitter receptors followed by specific intracellular effects as discussed in class and in our textbook.  What additional electrophysiological experiments would you perform to test whether the changes reported in this paper meet that more narrow definition of LTP and LTD?

3. Suggest a plausible explanation at the level of neurons, neurotransmitter receptors, and intracellular changes caused by binding to those receptors that could account for changes in LTP upon stress, and its reversal during anticipation of reward.  (There is more than one plausible explanation, i.e. not just one correct answer.) 

4. The paper by Kamal et al. suggests that dopamine has a role in reversing the effects of stress on LTP.  However, the research reported in the paper does not manipulate dopamine neurotransmission directly.  Propose an experiment to text the direct role of dopamine in the effects reported in the Kamal et al. paper.  In designing the experiment, consider the research on the role of norepinephrine in stress-induced changes in LTP in the paper by Hu et al. (2007) that we read for class on April 9.  Be specific about any modifications you would make in the approach and methods of Hu et al. in order to test dopamine effects on LTP in the system being investigated in the Kamal et al. paper. 
