1)   You have obtained simultaneous voltage recordings from cell pairs that appear to be connected.  For each cell pair, you do not know the nature of the connection:
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Explain the following recordings in terms of neurotransmitters, neurotransmitter receptors or other mechanisms that we have discussed in class, including voltage-gated channels.  There may be multiple explanations for each set of recordings, and you should suggest experimental manipulations you can perform to prove or disprove each hypothesis.

An example is provided for your reference.  There are 5 problems following the example
	
	Cell 1
	Cell 2

	
	
	

	Ex.
	[image: image2.emf]25 mV2 ms 5 mV5 ms


	[image: image3.emf]25 mV2 ms 5 mV10 ms



	
	An action potential was elicited in cell 1, which produced an EPSP in cell 2.  Cell 1 released ACh or Glu, which activate nAChRs or ionotropic GluRs in cell 2, and depolarized the cell with a non-specific cation influx.  These hypotheses could be tested by adding the nAChR toxin -bungarotoxin or GluR antagonists.  Another possibility is that cell 1 released an inhibitory neurotransmitter such as GABA or glycine, and the IPSP in cell 2 is depolarizing because the resting potential is below the Cl- reversal potential and therefore the Cl- current through the GABAAR or GlyR is depolarizing.  This hypothesis could be tested by adding the GABAAR antagonist bicuculline or the glycine antagonist strychnine, or by depolarizing the cell above the Cl- reversal potential to see if the PSP becomes hyperpolarizing at this voltage.


	
	Cell 1
	Cell 2

	1. .
	[image: image4.emf]25 mV2 ms 5 mV20 ms


	[image: image5.emf]25 mV2 ms 5 mV20 ms



	
	     

	2. .
	[image: image6.emf]25 mV2 ms 5 mV2 ms


	[image: image7.emf]25 mV2 ms 5 mV2 ms



	
	     

	3. .
	[image: image8.emf]25 mV2 ms 5 mV100 ms


	[image: image9.emf]25 mV2 ms 5 mV100 ms



	
	     

	4. .
	[image: image10.emf]25 mV2 ms 5 mV100 ms


	[image: image11.emf]25 mV2 ms 5 mV100 ms



	
	     

	5. .
	[image: image12.emf]25 mV20 ms 5 mV20 ms


	[image: image13.emf]25 mV20 ms 5 mV20 ms
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