Neuroscience 26	Final exam - abbreviated suggested answers, Prof. George   Spring 2007

1. An effect of Aβ on NMDA receptors or calcium channels is plausible, based on the fact that 
AD affects memory, memory may involve LTP (although not proven in humans), and LTP is 
initiated by NMDA receptor activation (though not specifically by voltage dependent Ca 
currents).  The hypothesis of an effect of Aβ on leptin receptors or Cl channels is not 
especially plausible;  AD does not affect weight regulation, and thus there is no reason to 
suspect actions on leptin receptors.  Virtually all neurons have Cl channels, so again there is no 
reason to expect the excitatory phenomenon of LTP would involve them.

2. Re: methods:
(a) Blocking AMPA receptors isolates glutamate induced currents through NMDA receptors, 
but those receptors have to be depolarized to respond to glutamate, hence +40 mV.
(b) TTX blocks voltage-sensitive Na channels, TEA and 4 AP block different kinds of K 
channels, also necessary to isolate currents through NMDA receptors.
(c) Reduced facilitation could lead to reduced LTP since the postsynaptic depolarization 
caused by of a train of presynaptic stimuli would be less if facilitation were reduced.  So, it’s 
important to make sure facilitation isn’t affected.  You could also just say that LTP is primarily 
a postsynaptic phenomenon, while facilitation is presynaptic, so this was a way to make sure 
the presumed LTP effects were not contaminated by presynaptic changes.

3. Both papers give evidence that Aβ effects on memory are not caused by wholesale death of 
neurons, since cell death did not occur in the Jacobsen paper, and the effects of Aβ were acute 
(i.e. immediate) in the Nomura paper. Both papers also point to effects of Aβ prior to 
deposition, i.e. plaque formation - the soluble forms of Aβ are associated with diminished LTP 
in both papers.

4.  Possible sites of action: PKC; CREB (although maybe too slow-acting for this acute effect); 
lack of phosphorylation of AMPA receptors - all these can be tested for biochemically.  If you 
say “failure to insert AMPA receptors into the plasma membrane,” that’s fine - but you can’t 
test that hypothesis simply by measuring the number or density of receptors, because effects at 
any point in the LTP pathway would also change the number of inserted receptors.  You’d 
have to use a sophisticated method that detects insertion of new receptors.  Also, faster 
turnover of receptors is a possibility, since that would detract from the effects of LTP.


