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Summary: Ketone bodies are water-soluble molecules produced in the liver from e
Acetyl-CoA during fasting or uncontrolled diabetes. They include acetoacetate, 3-
hydroxybutyrate, and acetone. They are efficient energy sources that "spare"
.glucose
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Summary: Acetone is volatile and excreted, while acetoacetate and 3- ¢
hydroxybutyrate are metabolic fuels. Synthesis occurs only in liver mitochondria, but
utilization happens in peripheral tissues like the heart and brain. The liver and RBCs
.cannot use them
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Summary: Ketones provide up to 40% of energy during prolonged fasting. The first
step of ketogenesis involves the condensation of two Acetyl-CoA molecules into
.Acetoacetyl CoA by the enzyme Thiolase
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Summary: The rate-limiting step is the formation of HMG-CoA by HMG-CoA -
Synthase. Then, HMG-CoA is cleaved by HMG-CoA Lyase to produce the first ketone
.body, acetoacetate
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Summary: Acetoacetate can spontaneously turn into acetone (causing fruity °
.breath) or be enzymatically reduced to 3-hydroxybutyrate using NADH
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Summary: The liver cannot use ketones because it lacks the enzyme Thiophorase.
Ketolysis is the breakdown of ketones for energy in peripheral tissues, starting with
.the oxidation of 3-hydroxybutyrate back to acetoacetate
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Summary: Acetoacetate must be activated into Acetoacetyl CoA by Thiophorase,
an enzyme absent in the liver. Finally, Thiolase splits it into two Acetyl-CoA molecules
.for the TCA cycle to produce ATP
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Summary: During fasting, low insulin and high glucagon trigger lipolysis. The
resulting excess Acetyl-CoA is shunted into ketogenesis because the TCA cycle is
.blocked due to the depletion of oxaloacetate for gluconeogenesis
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Summary: DKA occurs in uncontrolled Type 1 Diabetes where cells "starve" despite
high blood sugar. Ketone production skyrockets, leading to acidemia, fruity breath
.(acetone), and severe dehydration due to osmotic diuresis
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Summary: Alcohol metabolism spikes the NADH/NAD+ ratio, inhibiting *
gluconeogenesis and the TCA cycle. This shifts the ketone ratio to 3:1 (3-
hydroxybutyrate to acetoacetate) and can lead to life-threatening volume depletion
.and heart failure
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