Name: _____________________________  SID#: ______________

MCB 160: Discussion Quiz 1
Fall 2006


______ / 13 points

1. [2 points] A cell with 100 mM Na+ and 30 mM Cl- intracellular concentrations is placed in a solution with a concentration of 100 mM Na+ and 30 mM Cl-. You then replace 1 mM of extracellular Na+ with radioactive Na+ isotope. You wait 24 hours. On what side of the cellular membrane will you find the radioactive isotope?

Both sides; random walk process

2. You are given a neuron with the following extracellular and intracellular concentrations and the neuron is at the resting membrane potential:

	
	Intracellular (mM)
	Extracellular (mM)

	Na+
	40
	400

	K+
	350
	35

	Cl-
	50
	500


[3] Determine the equilibrium potential for K+. Write the equation you should use and state its name.


-58 mV; Nernst Equation, Ex= ( RT/zF ) ln ( [X]O/[X]I )

[2] What would happen to the cell’s membrane voltage if you increased the conductance of K+ channels?  Would it increase, decrease or stay the same?

Vm -> EK ; positive charge outward: decrease

3. [2] Give two pieces of evidence that Ca2+ mediates neurotransmitter release.

· Block it. Release is prevented by removing external or internal Ca2+. (Ca2+ chelators)

· Show it. Stimulation of presynaptic neuron causes an increase in internal Ca2+ concentration near release sites. (Ca2+ indicator dyes)

· Move it. Raising internal Ca2+ triggers transmitter release. (“caged” Ca2+)

4. Using a patch clamp on a neuron with standard extracellular and intracellular ion concentrations, you find the following IV-curve: ( 1.0 pA = 10-12 A)

[image: image1.emf]
[1] What is the reversal potential of this ion channel?

60 mV

[1] If this channel conducts only one type of ion, for which ion is this channel most probably selective?

Na+

[2] What is the conductance of this ion channel?

conductance = slope = dI/dV = 30 pA / 60 mV = .5 nS

Extra Credit. [2 points] You record membrane voltage at four points on an unmyelinated axon as depicted below (point B is located exactly between points A and D). You simultaneously inject current into the axon at points A and D at a level sufficient to induce action potentials. 


[image: image2]
How many action potentials will you measure at point C? Justify your answer

1, absolute refractory period at B prevents further propagation of either AP in either direction.
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