Metabolism of lipids IV:

Ketone bodies
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Resources

@ This lecture
@ Lippincott’s Biochemistry, Ch. 16
@ Diabetic, alcoholic and starvation ketoacidosis

@ https://derangedphysiology.com/main/cicm-primary-exam/required-
reading/acid-base-physiology/acid-base-
disturbances/Chapter%20617/diabetic-alcoholic-and-starvation-ketoacidosis




What are ketone bodies?

@ From 2x acetyl-CoA, the liver produces ketone [«ketogenicdiet | - lipolysis

bodies:

@ Acetoacetate

@ 3-Hydroxybutyrate (AKA B-hydroxybutyrate)
@ Acetone (volatile)
9

The organic acids are transported to and re-converted
to acetyl-CoA in, and utilized by peripheral tissues (e.g.
muscle, heart, brain, ...etc., but not RBC and liver)

@ Advantages:
©@ Soluble (no carrier is needed)
“ Fast
“ Spare glucose

@ At wake-up time: 3-4% of energy
@ Prolonged fasting: 30-40%
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During a fast and diabetes...

LGJ TAG

Gluconeogen ejﬁ/. phosphoenolpyruvate (in adipocytes)
m:aloacetate
_J pyruvate

4 pyruvate pyruvate :
malate‘%carbowmse AN\ deh ydrogenase FAcerys Cod

omloaoetate @tyl CoA /
1 “‘
NADHNADH¢ \\N
9
NAD*

MADH

oo Coor " Ketone bodies |
[:: 0 — ~  HC-OH
': Ha malate lﬂ—; Ha

IZ: Qior dehydrogenase C OO
oxaloacetate malate




The reactions
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Use of ketone bodiess

3-Hydroxybutyrate

3-Hydroxybutyrate

-
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PERIPHERAL TISSUES
BLOOD (for example, muscle)
NG ACID FATTY ACID 2 Acetyl CoA
LIVER OXIDATION -- CoA Thiolase
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Ketoacidosis
acetyl CoA <— acetoacetic acid M B-hydroxybutyric acid

pKa 3.58 pKa 4.70
acetoacetate B-hydroxybutyrate
@ Remember pKa!!! ey RN
, HCO,’
@ Normally, levels of ketone bodies: <3 \C : >/
mg/d| H,CO,
@ People with excessive production: 90 )
mg/dl and urinary excretion of ketone P+ L0

bodies may be 5,000 mg/24 hour.

@ The end-results:
9 Dehyd ration Acetoacetate

@ Acidemia (ketoacidosis)

“ Diabetic ketoacidosis, prolonged fasting,
alcoholism

@ Fruity odor of breath

[B-hydnoxybutyrate dehydrogenase ]

Normally:
i ———— @ NAD+:NADHis 10:1
@ 3HB:AcAcis~1:1

Acetaldehyde

8 —e— DKA
c —o— AKA
; &t&:: Krebs Cycle
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In alcoholic ketoacidosis: 3HB>AcAc

BOHB / AcAc Ratio

The ratio gets back to 1:1 after a few hours T




Hormonal regulation :

Insulin [nEpinephrine]
glucagon
Lipolysis ]

l

Free fatty acids ]

In ilasma
T Hepatic output ]
of ketone bodies
| Ketoacidosis '




