Neuroscience 26

        Exam 1                   

     Spring, 2007

This is a closed-book, closed-note, 2-hour exam that is to be taken here in Earth Sciences 107.  Write your answers legibly in the exam book provided.  Good luck!

1. [3 points each x 4 = 12 points] Define or describe any 4 of the following 5 items in a phrase or a single sentence:

a. Golgi stain






b. cell birthday 

c. myelin

d. filopodia

e. inhibitory postsynaptic potential


2. [6 points each x 3 = 18 points] Concisely contrast any 3 of the following 4 pairs in a sentence or two each.  (This means stating an important way the two things are different.)



(1) peptide neurotransmitters and small-molecule (e.g. amine or amino acid) neurotransmitters. 

(2) Location of neuron cell bodies and white matter in the spinal cord and location of neuron cell bodies and white matter in the telencephalon (forebrain)

(3) effect of increasing the K+ concentration outside a neuron and effect of increasing the Na+ concentration outside the neuron

(4) state of voltage-sensitive sodium channels at the peak of a nerve impulse and state of voltage-sensitive sodium channels during the refractory period 


3. [8 points each x 2 = 16 points] Comment critically (and briefly - a sentence or two) on any 2 of the following 3 statements:

(1) (At an excitatory synapse, the neurotransmitter depolarizes the postsynaptic dendrite, causing a nerve impulse to be initiated in the dendrite.(
(2) (At a synapse whose reversal potential is equal to a neuron(s actual membrane potential, the synapses produces no current nor any change in the cell(s membrane potential. Therefore this synapse has no effect on the neuron, just as if the synapse didn(t exist.(
(3) (Saying a sodium channel in a nerve axon is inactivated is the same as saying it(s not activated." 

4. [16 points] Background: The concentration of the negative ion called bicarbonate (HCO3-) in the extracellular fluid around a neuron is 20 mM, and the bicarbonate concentration in the intracellular fluid inside the neuron is 10 mM.  

Questions: (a) What is the equilibrium potential of bicarbonate in this situation?  

     (b)  Suppose a synapse caused an increase in permeability to bicarbonate (and only to bicarbonate) in the membrane of this neuron.  Would the synapse be excitatory or inhibitory?  Make any reasonable assumptions you may need, e.g. about the threshold of the cell for firing an impulse.  Give reasons for your answer.  (If you don(t have a calculator, use log10(2) = 0.3 in answering this question.) 

(OVER)

5. [20 points] Answer either A or B below:

(A) Below are two outputs from the Bezanilla squid axon impulse program.  (You were not asked to do these particular simulations, so they won(t be familiar.)  The first one shows the result of stimulating the axon twice with brief depolarizing pulses, each 0.25 milliseconds long, 10 milliseconds apart.  Note that each of the two stimuli gives rise to a full, normal action potential.  The second run was made with the depolarizing stimulus left on for the whole time of the trace - i.e. instead of the stimulus lasting 0.25 msec, it lasted 15 msec.  This may seem like a much stronger stimulus, since it lasts much longer.  Note that this long stimulus does produce a 2nd impulse after about 10 msec, but this time the impulse is smaller in amplitude.  
Question: In a few sentences, explain the difference in the 2nd impulses in the two runs, referring to the condition of channels in the membrane in the two cases. 
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OR
(B) Normally nerve impulses travel from the cell body down to the end of the neuron(s axon.  However, if we stimulate the end of an axon in the lab, a nerve impulse will travel the (wrong way( back to the cell body.  Suppose an impulse is travelling normally away from the cell body, and at the same time we stimulate the end of the axon and initiate an impulse travelling back towards the cell body.  Describe what you think will happen when the two impulses collide, and why.  For example, would they pass by each other and continue on, the way two oppositely-travelling waves in water would if they met?  

[image: image3.jpg]A A DWX/\WX
B E TTX
G Ged)

c



[image: image4.wmf]
6. [18 points]  Results from the Sheetz, Williams and Dubin paper on postnatal cell death in the cat retina are shown schematically in the figure, with numbers of ganglion cells shown in thousands. (So, (250" means there were 250,000 ganglion cells.)  A: Normal cat at birth.  B: Normal adult cat. C: One eye removed at birth.  D: TTX in both eyes after birth.  E: TTX in one eye. 

Question: interpret these findings in a brief essay of a paragraph or two.



Extra credit question (1 point): What plant does the enzyme horseradish peroxidase come from?
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Possibly useful equations:
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