
Session 16 - Ketone Bodies (KB)
KB Facts Typical KBs

1. Produced by liver (mainly) - when OA
becomes limiting

2. Primary (or very important) metabolic
fuels of heart & skeletal muscle

3. Used by all organs (even brain) in times
of starvation

4. Produced in excess in Diabetes Mellitus
(also in Type I diabetes)

5. Ketogenesis = Mitochondrial reaction
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** Fruity breath in diabetes
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KB Formation - starts with β-ketothiolase running in reverse (of β-oxidation direction)
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Go back and look at β KT step on page 18 - see 
similarity to citrate synthase (Claisen Reaction)
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KB Formation and Utilization
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cannot escape 
liver cell - must be 
converted to KB

-- very water soluble
-- "portable AcCoA"
-- travel from liver to 

 skeletal muscle and heart
-- fuel for all organs in starvation
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Diabetes Scenario  technical state of starvation

-- Pancreas β cells 
 release insulin in 
 response to food

-- Insulin triggers 
 Glucose uptake

-- Insulin signaling 
 defective:
- Glucose not taken

up from blood
- Glycogen reserves

very small
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Liver cell (but all cells are defective in Glucose uptake)
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FA β Oxidation

β KT
backs up
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In "out of control" diabetes

[KB] = 15 - 25 mM
(normal = <0.2 mM)

pH as low as 6.8 (from 7.4)

Kidney tries 
to excrete 

H+, [G]

Thirst  to 
replace lost 
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[P] [OA]P is limiting 
(TCA is slow)
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Glycogen
(limited in 
diabetics)

Defective in 
Diabetics

-- Low Carbohydrate reserves
-- Burn amino acids (PLP 

 reactions)
-- Burn lots of fat
-- KB formed because of 

 backup at β-KT
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β KT

Step       might be 
regulatory - the entry 

of AcCoA to TCA 
would be determined 

by availability of SCoA

3

hence, an "active" 
TCA cycle

  you sacrifice 1 
GTP/ATP to get 2 
AcCoA at step 5
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