Chemistry 4203

Name ________________________________

Clower

Lipid Metabolism

15 points


1. Identify the following molecules. What is the function of each molecule in lipid metabolism?
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2. Consider the following statements about lipid metabolism. Mark each statement as true or false. If the statement is false, explain why.

(a)
Release of fatty acids from triacylglycerol in the intestine is inhibited by bile salts.

(b) Palmitic acid has a negative charge at physiologic pH.

(c) The dehydrogenation reaction involving NAD+ as the electron acceptor is the rate-limiting step in fatty oxidation.
(d) All the carbon atoms in cholesterol are derived from acetyl-CoA.

(e) The activation of fatty acids by fatty acyl-CoA synthetase is driven by the hydrolysis of pyrophosphate.

(f) The reaction catalyzed by acyl-CoA dehydrogenase uses FADH2 as electron acceptor.

3. Calculate the yield of ATP when one mole of stearic acid (18:0) is completely oxidized to CO2 and H2O. You must show your calculation for full credit.
4. A rat liver cytosol preparation is incubated with acetate and all enzymes/cofactors necessary for the biosynthesis of palmitate. Which carbon atoms of palmitate will be isotopically labeled when the preparation contains (a) 14CO2 and (b) 14CH3COO-?

5. Describe the possible effects of low levels of carnitine on the metabolism of an affected individual.

6. You have just consumed a cheeseburger. Trace the fat molecules from the cheeseburger to your adipocytes.

7. What are gallstones? How do they form? Why might an obese person be prone to gallstone formation?

8. Propose a mechanism for step 4 of -oxidation. Be sure to include the role of the enzyme!
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