Neuro 26  

       Exam 2 SG part – Suggested brief answers

Spring 2010
1.  When defining a term, start with the general category it falls into.  For example, compare these two definitions of a “chair”:  (i) “Whenever I’m tired I wish I could find a chair close by.”  (ii) “A chair is a piece of furniture that allows a person to sit, rather than stand or lie down.”  Definition (ii) is obviously better.  Start with “piece of furniture” as the general category, then get more specific.

a. A complex cell is a neuron in the visual cortex that responds to oriented bars or edges but doesn’t have distinct “on” and “off” areas when mapped by spots of light.

b. All-trans retinal is the isomer of retinal that is produced when the rhodopsin molecule absorbs light.

c. The medical lemniscus is the brainstem region in which somatosensory pathways decussate.

d. An ocular dominance zone is a region of visual cortex in which cells are driven primarily by one of the two eyes.

2. A. Reciprocal innervation in the spinal cord provides for reflex relaxation of a given muscle when its antagonistic muscle contracts.
B. Horizontal cells produce the surround response in bipolar cells.

C. The magnocellular pathway is a series of tracts and cell body areas containing fast-conducting, large neurons that respond best to moving stimuli.

3. A. Touch/proprioception pathways cross in the brainstem while pain and temperature pathways cross at or near the level of the spinal cord in which sensory information enters the cord.

B. Occluding one eye leads to changes in ocular dominance distribution, i.e. a larger than normal area of cortex being driven by the non-deprived eye, while occluding both eyes has little effect on ocular dominance.

C. Visual information from the two eyes is kept separate up to the visual cortex, i.e. there are no binocular neurons below the level of the cortex, while auditory pathways from from the two ears are extensively crossed, so cells at all levels above the cochlear nuclei are binaural, i.e. they receive inputs from both ears.
4. Photoreceptors that synapse onto ‘off’-center bipolars release depolarizing transmitter onto the bipolar.  When the photoreceptors absorb light, they reduce their release of the depolarizing transmitter, leading to hyperpolarization of the bipolar cell.

5.A (briefly) Cooling the cortext to 9o C reduces the influence of intracortical circuitry on simple cells in the visual cortex more than it reduces the influence of inputs from LGN.  The figure shows lower absolute amplitudes of cortical neuron responses at 9oC, but the relative responses to different orientations of visual stimuli are preserved, showing that orientation selectivity is maintained.  This supports the hypothesis that orientation selectivity is produced by having selective inputs from LGN cells with appropriately placed receptive fields, not by intracortical processing.
B. A cell whose receptive field center touches the red-green boundary on the red side will fire a higher frequency of impulses than one whose RF is entirely in the red area, because the cell will be more excited by having part of the surround in the green area (since the surround is ‘on’ to green) and less inhibited by red light in the surround than the cell whose RF is entirely in the red region.
