Fatty Acid & Triacylglycerol Metabolism

True or False:-
1. More than 90% of the fatty acids found in plasma are in the form of fatty aid esters. (     )
2. Unesterfied fatty acids are transported in the circulation in association with albumin. (     )

3. Substantial amounts of fatty acids are found in plasma during fasting. (    )

4. Addition of double bonds decreases the melting temperature (Tm) of a fatty acid. (     )

5. Increasing the chain length decreases the Tm of a fatty acid. (     )

6. Linoleic acid and archidonic acid are essential fatty acids. (     )

7. Arachidonic acid is a precursor of prostaglandins. (     )
8. Propionic acid is one of the essential fatty acids. (     )
9. Triacylglycerols serve as the major energy reserve of the body. (     )

10. The terminal carboxyl group of fatty acids have a pKa of 4.8, are ionized at physiological pH, and has an affinity for water. (     )

11. For long-chain fatty acids (LCFA), the hydrophilic portion is predominant. (     )

12. Fatty acids are amphipathic. (     )

13. Double bonds in fatty acids are always in the trans confirmation. (     )

14. Fatty acids with two or more double are always spaced at single carbon intervals. (     )

15. The absence of double bonds in fatty acids helps maintain the fluid nature of those lipids. (     )

16. Cis double bonds cause a fatty acid to “kink”. (     )

17. Arachidonic acid is referred to as an 8-6 fatty acid because the closest double bond to the 8 end begins six carbons from that end. (     )

18. A deficiency of linoleic acid results in decreased vision and altered learning behaviors. (     )

19. Butyric acid and capric acid are found in significant quantities in milk. (     )

20. In humans, fatty acid synthesis occurs primarily in the kidneys. (     )

21. Adipocytes can take up glucose only in the presence of the hormone insulin. (     )

22. Fatty acid synthesis occurs mainly in the liver and lactating mammary glands. (     )

23. Adipocytes cannot produce triacylglycerol when plasma glucose levels are low. (     )

24. Adipose tissue uses glycerol kinase to convert free glycerol to glycerol phosphate. (     )

25. Large amounts of triacylglycerol are stored in the liver. (     )

26. ACP (acyl carrier protein) or 4’-phosphopantetheine is a separate protein not attached to fatty acid synthase in eukaryotes.  

27. Active transport of fatty acids across membranes is mediated by a membrane fatty acid binding protein. (     )

28. Plasma fatty acids can be used by the brain as fuel. (     )

29. Plasma fatty acids can be used by erythrocytes as fuel. (     )

30. B-oxidation of fatty acids occurs in mitochondria matrix. (     )

31. The heart muscle is dependent on the carnitine produced by hepatocytes. (     )
32. Fatty acids shorter than 12 carbons can cross the inner mitochondrial membrane without the aid of a specialized carrier. (     )

33. Oxidation of medium-chain fatty acids can be inhibited by malonyl CoA. (     )

34. Oxidation of one molecule of palmitoyl CoA to CO2 and H2O yields 131 ATP. (     )

35. MCAD deficiency is one of the most common inborn errors of metabolism. (     )

36. MCAD deficiency is one of the most common inborn errors of fatty acid oxidation. (     ) 

37. Methylmalonyl CoA mutase requires vitamin B12 as a coenzyme. (     )

38. The brain can use ketone bodies for energy. (     )

39. The liver can use ketone bodies as fuel. (     )

40. HMG CoA synthase is present in significant amount only in the liver. (     )

41. Ketonemia can be seen in cases of fasting. (     )

MCQs:-

1. Arachidonic acid becomes essential in the diet when there is a deficiency in:

a) Butyric acid.

b) Capric acid.

c) Linolenic acid.

d) Stearic acid.

e) Linoleic acid.

2. Acetyl is transported to the cytosol in the form of:

a) Oxaloacetate.

b) Citrate.

c) Acetyl CoA.

d) Isocitrate.

e) Acetyl.

3. The carboxylation of acetyl CoA to form malonyl CoA requires all of the following, except:

a) Acetyl CoA carboxylase.

b) Biotin.

c) HCO3.
d) ATP.

e) NADH.

4. The rate-limiting enzyme of fatty acid synthesis is:

a) Fatty acid synthase.

b) Citrate synthase.

c) Isocitrate dehydrogenase.

d) Acetyl CoA carboxylase.

e) ATP-citrate lyase.

5. Regarding triacylglycerols:

a) The fatty acid on carbon 1 is typically unsaturated.

b) They can form stable micelles by themselves.

c) The fatty acid on carbon 2 is typically saturated.

d) Are highly soluble in water.

e) Form lipid droplets that serve as the major energy reserve of the body.

6. The yield from complete oxidation of fatty acids to CO2 and H2O is:
a) 4 kcal/g.
b) 7 kcal/g.
c) 9 kcal/g.
d) 11 kcal/g.
e) 12 kcal/g.
7.  Release of fatty acids from TAG is initiated by:
a) Adenylate cyclase.
b) Glycogen phosphorylase.
c) Glycerol phosphate dehydrogenase.
d) Hormone-sensitive lipase.
e) Acetyl CoA carboxylase.
8.  In the presence of high plasma levels of insulin and glucose:
a) HSL is phosphorylated.
b) 3’, 5’-Cyclic AMP is produced.
c) HSL is active.
d) Adenylate cyclase is activated.
e) Acetyl CoA carboxylase is produced.
9. Regarding carnitine, all of the following are correct, except:
a) Inhibited by malonyl CoA. 
b) Can be obtained from the diet.
c) Is not synthesized by skeletal and heart muscle.
d) Skeletal muscle contains 97% of all carnitine.
e) Specialized carrier for transport of short-chain acyl into mitochondria.

10. Regarding carnitine deficiencies choose the incorrect answer:

a) Result in a decrease ability of tissues to use LCFA as fuel.
b) Secondary carnitine deficiency can be caused by liver disease.
c) CPT-I deficiency affects the liver.
d) CPT-II deficiency occurs in the cardiac and skeletal muscle.
e) Treatment includes a diet low in carbohydrates and high in LCFA.
11. Zellweger (cerebrohepatorenal) syndrome leads to:

a) Metabolic acidosis. 

b) Methylmalonic acidemia 

c) Phytanic acid accumulation.

d) VLCFA accumulation.

e) It is a defect in mitochondrial biogenesis in all tissues.
12. Refsum disease is caused by a deficiency in:
a) Propionyl CoA carboxylase.

b) Acyl CoA oxidase.

c) <-hydroxylase.

d) Vitamin B12.
e) Methylmalonyl CoA mutase.

13. The rate-limiting enzyme of ketone body synthesis is:

a) Thiolase.

b) HMG CoA synthase.

c) HMG CoA lyase.

d) 3-Hydroxybutyrate dehydrogenase. 

e) Thiophorase.

14. Ketonemia and ketonuria are seen in cases of:

a) Reye’s syndrome.

b) Zellweger syndrome.

c) Refsum disease.

d) Adrenoleukodystrophy.

e) Type 1 diabetes mellitus.
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	5. Increases.
	6. Linoleic acid and linolenic acid.
	8. Linoleic acid or linolenic acid.

	11. Hydrophobic.
	13. Three carbon.
	14. Presence. 

	15. Linolenic acid.
	18. Liver.
	20. Liver.

	24. Does not have and cannot.
	25. Little.
	26. An attached domain.

	28. Cannot.
	29. Cannot.
	33. Cannot.
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