 SEQ CHAPTER \h \r 1Introduction to Neuroscience            Exam 3 suggested brief answers                 Prof. George’s part

[Total on this part of the exam was 62, but it is counted as being out of 60, i.e. there were 2 free points.]
(1) What general question about visual system plasticity are these experiments designed to answer? [4 points; 1 sentence]

Is LTP the cellular mechanism that undelies ocular dominance plasticity?

(2) What neurotransmitter would you expect to be released at the potentiated synapse? 


[2 points; 1 word]

Glutamate
(3) Suggest a reason why the authors stimulated layer 4, rather than some other cortical layer, to induce LTP in this situation [4 points; 1 sentence]

Inputs to visual cortex arrive in layer 4.
(4) What kinds of data must have been published before the experiments reported in this paper, to show that rats have plasticity in ocular dominance? [7 points; a short paragraph]

Monocularly deprive rats at different ages; after they mature, assess their ocular dominance zones using proline autoradiography to visualize the zones, or electrophysiological recording to determine the OD of many neurons.  The autoradiography would show an increase in areas receiving input from the non-deprived eye; more cells would be driven by only the non-deprived eye in the electrophys. measurements.

(5) It would be surprising to find a kind of LTP that is dependent on activation of K or Na channels. Why is it not so surprising to find a Ca-channel dependent form of LTP?         [7 points; 1-2 sentences]

Ca entering via NMDA receptors is the first step in  normal LTP.
(6) How does the electrical stimulus that leads to this kind of LTP differ from the electrical stimulus for typical hippocampal LTP as discussed in class and in the textbook?              [4 points; 1 sentence]

Brief high frequency stimulation vs. longlasting low frequency stimulation.
(7) Where in the brain would a neurotoxin have to act in order to kill most noradrenergic neurons? [2 points, 2 words]

Locus coeruleus
(8) Changes in ocular dominance induced during the critical period persist after the critical period is over.  How is this possible, given that the  LTP reported in this paper apparently no longer occurs after the end of the critical period?  In other words, what kinds cellular changes subsequent to LTP might account for the persistent changes in ocular dominance? [6 points; a short paragraph]

CamKII autophosphorylation for longer-term effect (but not months); new gene expression leading to new synapses for longest-lasting effects.

(9) Suggest a possible mechanism of action of noradrenaline acting on β receptors that could account for noradrenaline’s effect on LTP and visual plasticity as reported in this abstract.  Specify where you are proposing that the β receptors are located. 


          [4 points; a short paragraph]

Intracellular signalling that makes NMDA receptors less dependent on depol.; or direct depol. of those receptors, or many other possibilities.  (But not that NE by itself induces LTP.)

10. Choose either of the following two items; comment critically in a short paragraph: [6 points]

(a) “Estrogen and testosterone are active in females and males respectively.  Thus, estrogen has no effect in males.”

Testosterone is converted to estrogen in males, and it has organizational effects (masculinizes the brain.)
    -OR - 

(b) “Long-term depression is the absence of long-term potentiation.”

No, LTD is a specific, enzyme-mediated process that leads to active internalization of AMPA receptors.

