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3
1)
Ouabain is a chemical that inhibits the sodium-potassium pump in cell membranes. If we added this compound to the tissue-culture medium surrounding an isolated cell, would it have any effect on the membrane potential?   If so, explain why.

Yes, the Na-K-ATPase is responsible for setting up the K+ and Na+ gradients across the cell membrane.  3 Na+ are pumped out for 2 K+ pumped in.  Although, every time the Na-K-ATPase pumps, there is a net movement of 1 positive charge out of the cell, this imbalance does not contribute significantly to the membrane potential. Rather, K+  leaking out of the cell through leak channels results in a charge separation (negatively charged proteins are trapped within the cell. This makes the inside of the cell negative to the outside. If the Na-K-ATPase is blocked, the K+ gradient would break down and K+ would no longer leak out.  No charge separation would occur and the membrane potential would decline to 0.

3
2)
If the isolated cell in question 2 is a neuron, would it be able to 


conduct an action potential?






Y
N 

Briefly explain your answer.

The ability of the axon to conduct action potentials depends on having an inward sodium gradient and an outward potassium gradient. If you block the Na-K-ATPase, these gradients would not exist.
2
3)
Briefly explain why the phospholipids align the way they do in a cell membrane (use a diagram, if needed). 

The hydrophobic tails face away from the aqueous solutions on either side of the membrane. The hydrophilic heads face the aqueous solutions and form hydrogen bonds with the water.
3
4)
Draw a spinal reflex arc.  How many neurons are needed for the simplest reflex arc?


Usually, three neurons are required: a sensory neuron, an interneuron and a motor neuron. However, in some of the simplest reflex arcs, there are only two neurons, a sensory neuron and a motor neuron.
1
5)
Which is not characteristic of a synapse?





A.
Abundant gap-junctions





B.
Voltage-gated channels on the postsynaptic membrane





C.
Unidirectional communication





D.
Synaptic delay

3
6)
Briefly describe how the hypothalamus regulates the release of growth hormone from the anterior pituitary?

The hypothalamus releases either GHRH or somatostatin into the hypophyseal portal system.  GHRH stimulates somatotrophs to secrete GH, while somatostatin inhibits GH secretion by somatotrophs.  If GH levels are high, the hypothalamus secretes somatostatin, if GH levels are low, the hypothalamus secretes GHRH.
2
7)
Lactation depends on what two hormones?

Prolactin__________________









Oxytocin__________________

Briefly explain the role of each of these hormones in milk production and secretion.

Prolactin stimulates the production of milk, oxytocin stimulates the ejection of milk.
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Draw a hair cell (as found in the cochlea).

9)
What is this structure?  (Cross section of a cochlea)
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10)
Briefly describe the structure of an otolith.

11)
There are two general types of photoreceptors in the eye, what are they called?


Rods and Cones.... 
Rods are for black and white vision and night vision





Cones are for colour vision

12)
Information is sent to the CNS as action potentials in afferent nerve fibers. How is the  information conveyed, considering that one action potential is the same as the next?


Information is conveyed to the CNS in two ways.  First, stimulus intensity is conveyed by changes in the frequency of action potentials in a particular nerve.  Second, information is conveyed to the CNS positionally.  (i.e.  The brain will always interpret signals in the optic nerves as visual information, regardless of the stimulus which initiated the action potentials in the first place).
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