CARDIOVASCULAR DISEASE PROBLEM # 3
CHEMISTRY 161
Spring, 2009
Due Date: April 10th

Note: In answering the following questions, please cite your sources.

1. Cardiac glycosides are naturally occurring molecules used to treat a number of heart conditions.
The most common one, digitalis, comes from digitoxin.

a. What does digitoxin bind to in the cell and how does that affect intracellular Ca**? How does
the effect on intracellular Ca®* help in the treatment of heart disease? 8 pts.

b. Draw the structure of digitoxin and identify the glycosidic bonds in the molecule, including the
conformation around the anomeric carbon (i.e. a or b). DRAW your own structure, do not cut
and paste an electronic image. 11 pts.

c. Aside from the carbohydrate portion of digitoxin, what other type of molecule(s) does it
contain? 2 pts.



2. Ca’*-ATPase is a membrane protein found in the sarcoplasmic reticulum. It is also known as the
SERCA pump.

a. What is the sarcoplasmic reticulum? 2 pts.

b. What is the role of Ca?*-ATPase in muscle contraction? 3 pts.

c. What type of membrane transport does Ca?*-ATPase exhibit? 2 pts.

d. What is phospholambin and how does it influence the activity of the Ca®*-ATPase pump? 4
pts.

e. Find an image that shows the molecular structure of this pump. Describe the basic features of
this protein and include the image in your answer. 8 pts.



3. Another important protein of the SR membrane is the Ca?* channel.

a. What is the role of this channel? 3 pts.

b. What type of membrane transport does it exhibit? 2 pts.

c. Find an image that shows the molecular structure of the channel (not the one in my Powerpoint,

though). Describe the basic features of this protein and include the image in your answer. 8
pts.

d. What is Cardizem™ and how does it work? Give two heart conditions it is used to treat. 8 pts.



