Neuroscience 26

Exam 1 Suggested brief answers


Spring 2011
1.a. HRP: plant enzyme that(s transported in both anterograde & retrograde directions in axons; when its substrate H2O2 is present, it produces O atoms that cause another chemical to change color.  For pathway tracing. 

b. Cell birthday - time of last cell division before a neuron becomes post-mitotic.

c. Myelin - membranous wrapping of axons, speeds impulse conduction

d. Filopodia - protrusions at tip of a growing axon, shows amoeboid-like movement

e. EPSP – a depolarization of a postsynaptic neuron caused by neurotransmitter binding to a receptor.

2. Proliferation: cell division takes place in the ventricular zone.  Nuclei move out towards the pia and then back to the ventricular zone to divide by vertical cleavage.  When horizontal cleavage occurs, at least one daughter cell becomes postmitotic. Most cell division in vertebrates takes place in early stages of development – in mammals, before birth.  A small number of neural stem cells persists throughout life, continually producing new neurons.
Migration: After a neuroblast becomes postmitotic, it migrates permanently away from the ventricular zone towards the pia, migrating past previously-migrated cells.

3. (1) The NT at excitatory synapses does depolarize the dendrite, but that depolarization is an EPSP, not an impulse.

(2) Indeed there is no current or change in membrane potential at a synapse where Erev=Vrest, but that doesn(t mean the synapse has no effect - it stabilizes the membrane near Vrest when other excitatory synapses are active, and thus inhibits the neuron from firing an impulse.

(3) The pump is not involved at all in recovery after a single impulse.  The membrane returns to resting potential because the Na and K conductances return to resting values.

4. (a)ECl- = (62mV/(-1)) x log10 (110 mM/11 mM) = (-62 mV) * 1 = -62 mV.

(b) A synapse that caused an increase in postsynaptic membrane permeability to chloride would have Erev = -62 mV. Since the resting potential of this cell is -70 mV, the membrane will move from -70 mV in the direction of the Erev, i.e. it will depolarize.  Whether this depol is excitatory or inhibitory depends on the relation between Erev and the threshold of the cell to fire an impulse.  Since thresholds are usually at a less negative level than -62 mV, this synapse is inhibitory. 

5. The constant depolarizing stimulation in th right-hand figure prevents the neuron from repolarizing fully after the first impulse, so Na inactivation resulting from the first impulse is not removed.  That depol keeps Na channels activated, leading to the 2nd impulse, but the increased inactivation (lid more closed) decreases the peak Na current, leading to a smaller 2nd impulse.
5. [very briefly] (A) Hua et al.: (i) More K channels will stabilize the membrane at negative potentials, i.e. make it more difficult to fire impulses and therefore also reduce neurotransmitter release.  (ii) Functional K channels reduce branch number below levels in controls or in a situation with extra non-functional K channels.  However, blocking activity of surrounding neurons with TTX restores the competitiveness of the cells with extra K channels. 

(B) Stringer: (i) High [K+]o depolarizes neurons and, if cells are not depolarized so much that Na channels inactivate, that makes the neuron hyperexcitable.  So, maybe higher [K+]o after neural activity in young animals explains their tendency to have seizures.  (ii) Contrary to the hypothesis, activity produces less elevation in [K+]o in young animals than in older animals.  However, it does take longer to remove the elevated K+ in young animals, so that may be at least part of the explanation for their increased hyperexcitability. 

Distribution of scores:
[image: image1.png]to 00

*

3

e
00“

e

e

*e

100

80

70




