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SLIDE 1 of 2 
Citric Acid Cycle 
· There is no hormonal control of the cycle as activity is necessary irrespective of the fed or fasting state. Control is exerted by the energy status of the cell. 
· The primary function of the citric acid cycle is oxidation of acetyl CoA to carbon dioxide. The energy released from this oxidation is saved as NADH, FADH2, and guanosine triphosphate (GTP). 
· The cycle is central to the oxidation of any fuel that yields acetyl CoA, including glucose, fatty acids, ketone bodies, ketogenic amino acids, and alcohol. 
· All the intermediates appear neither as reactants nor as products. 
· Isocitrate dehydrogenase, the major rate-limiting control enzyme, is inhibited by NADH and activated by ADP. 
· NET per acetyl CoA: 3 NADH, 1 FADH2, 1 GTP 
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Citric Acid Cycle 
· Several intermediates of the cycle may serve functions other than being converted to CO2. 
· Citrate may leave the mitochondria (citrate shuttle) to deliver acetyl CoA into the cytoplasm for fatty acid synthesis. 
· Succinyl CoA is a high-energy intermediate that can be used for heme synthesis and to activate ketone bodies in extrahepatic tissues. 
· Malate can leave the mitochondria (malate shuttle) for gluconeogenesis. 
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Which of the following inhibits the activity of acetyl-CoA carboxylase?

(A) Citrate
(B) Glucagon
(C) High-carbohydrate, low-fat diet
(D) Insulin

Explanations
Explanations:

The correct answer is B. The key thing to remember here is that acetyl-CoA carboxylase catalyzes the first and rate-limiting step of fatty acid synthesis. If you got that far, you could have figured out which of the choices would inhibit the synthesis of fatty acids. Certainly glucagon, a catabolic hormone released in response to low blood glucose, would be a likely candidate to inhibit the synthesis of fatty acids. In fact, glucagon inhibits fatty acid synthesis by a cAMP-dependent phosphorylation of acetyl-CoA carboxylase. Conversely, glucagon stimulates fatty acid oxidation.

Citrate(choice A) is a key player in fatty acid synthesis (citrate shuttle). Therefore, the presence of citrate would stimulate, not inhibit, acetyl-CoA carboxylase.

A high-carbohydrate, low-fat diet (choice C) would stimulate, not inhibit, the synthesis of fatty acids. 

In contrast to glucagon, insulin (choice D) is an anabolic hormone that promotes fatty acid synthesis and therefore would stimulate acetyl-CoA carboxylase. It does so by dephosphorylating the enzyme.
