Biology 111: Unit 1





February 2003

During an anatomy and physiology course you become enthralled with arteries, the blood vessels that carry blood away from the heart and lungs. You learn that arteries are made of many many smooth muscle cells around a tube of epithelial cells. Blood flows past the epithelial cells on the inside of the tube. On the outside of the tube, neurons form synapses with the muscle cells and control the diameter of the tube. Relaxed muscle cells cause a larger diameter and more blood flow (dilated artery). Contracted muscle cells lead to less blood flow (constricted artery).

Consider the nerve and smooth muscle cells and think about the function of each cell type.

1) In one sentence, name and describe an organelle that both cell types will the same number of. (3pt)

2) Name one organelle that is more abundant in one cell type than the other. Explain your choice. (3pt)

You remember that both neurotransmitters and hormones can cause a change in smooth muscle cells.

3) What are neurotransmitters and hormones?  Besides similarities include at least one difference that allows a distinction to be made between the two. (6pt)

Both neurotransmitters and hormones act as signals yet neither enter the responding cell.

4) Describe a synapse. A well labeled hand drawn diagram may be used but be sure the text carries the description. (5pt)

5) What is it about the chemical makeup of cells and of neurotransmitters that make it impossible for this signaling molecule to enter the responding cell? (Be sure to mention characteristics of the cell and of the neurotransmitter) (8pt)

You decide to perform experiments studying the effect of a hormone called vasopressin. To begin, of course, you must prepare your vasopressin stock solutions. For our purposes the molecular weight of vasopressin is 73. You have a bottle containing 5g of the hormone, a flask containing 250ml of water, balances, graduated cylinders and other general lab equipment.

6) Describe how you would prepare 20ml of a 10mM solution of vasopressin. Calculations may be hand written. (5pt)

You treat smooth muscle cells and skin cells with 0, 5, 10, 15, 20, and 25l of your 10mM stock for 1min and then the length of 10 different cells were measured and an average cell length calculated. The results follow (on next page)
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7) Why was it a good idea to measure 10 cells for each condition? (3pt) 

8) The hormone could not enter either cell type. Provide an explanation for why the muscle cells were able to react (at all) and why the skin cells did not. (5pt)

BONUS: Draw a diagram of one of the two major components found in the plasma membrane. The diagram can be generalized but must be labeled so that the distinguishing characteristics are pointed out. (3pt)

9) What would explain the muscle cell data trend as vasopressin amounts are increased? Why would this sort of a pattern occur? (8pt)

10) You have seen examples of muscle cells contracting before. Explain how cells get shorter during a muscle contraction. (focus on the part that causes shortening and how it causes shortening) (10pt)

BONUS: How many grams of vasopressin are in the highest l amount tested? (2pt)

While concentrating on performing these experiments a friend comes up behind you and taps you on the shoulder. Completely startled you nearly jump out of your seat. Your heart pounding you answer their question and settle back down to finish your experiment.

11) You just experienced a stress response. Compare and contrast the role of cAMP in the way your liver just responded and the role of calcium in an egg’s response to fertilization. (12pt)

12) What is a noncovalent interaction? Explain the importance of noncovalent interactions in your ability to settle back down after the stress had passed. (focus on your liver cell returning to ‘normal’ and provide three examples of important non-covalent interactions) (11pt)

The artery smooth muscles synapse with neurons. To gain a better picture of how an artery works within a body you focus your attention on these neurons. Gated-channels play a big role in the creation and propagation of an action potential in these neurons.

13) Describe two different kinds of gated channels that function in a neuron. Include an example of each type. (10pt)

14) What type of molecules are channels made up of? (2pt)

15) When an action potential reaches the end of the neuron it leads to the triggering of regulated exocytosis. What is regulated exocytosis? Briefly describe how the arrival of an electrical signal lead to it occurring? (9pt)
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