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Lipoproteins transport cholesterol and 

other fats.
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Lipoprotein functions
Å Chylomicrons (CM)

Å transport fats from intestines to tissues.

Å Very-low-density lipoproteins (VLDL)

Å transport triacylglycerols from the liver 

to other tissues.

Å Low-density lipoproteins (LDL) 

Å carry cholesterol to the tissues.
Å LDL levels should be relatively low. 

Å ɼBad cholesterol.ɽ

Å High-density lipoproteins (HDL)

Å export cholesterol from the tissues to 

the liver.
Å HDL levels should be relatively high.

Å ɼGood cholesterol.ɽ

?



Approximately half of all deaths in 

the US are linked to atherosclerosis.

ÅAtherosclerosis

ïA slow progressive 

disease 

ïCharacterized by 

hardening of the 

arteries due to 

lipid accumulation 

in blood vessel 

walls
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Atherosclerosis 

Atherosclerosis ?
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Lipid Metabolism In 

Context

ÅTriacylglycerols contain fatty 

acids attached to a glycerol

backbone.

ÅFatty acids are broken down 

into 2C and 3C intermediates

that feed into the citric acid 

cycle.
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ÅPrimary source of fatty acid fuel:

dietary triacylglycerols

17-1 Fatty Acid Oxidation

Many free fatty acid are deployed to the liver and muscle cells, especially

heart muscle
Free fatty acid ?



Fatty acids are activated before they 

are degraded

Acyl -CoA synthetase  (ACS)

Fatty acid ò ò

ñ ò = ATP ò CoAò



Acyl-CoA synthetases

Å

ïShort (C2-C3)

ïMedium (C4-C12)

ïLong (ʿC12)

ïVery long (ʿC22)

Å Acyl-CoA synthetase

membrane transport protein

Å membrane (Acyl-CoA)

Å Acyl-CoA



The carnitine shuttle system:

Transport acyl groups into 

mitochondria

Fatty acid activated 

in cytosol

ɓ-Oxidation

in Mitochondria

shuttle system Acyl group ?



Each round of ɓ oxidation has four 

reactions

Åɓ oxidation:

Acetyl-CoA Ǎ 2

Å ɓ position (Carbonyl carbon )Ǎ
ɓ-oxidation

Carbonyl carbon
C3

C2



Each round of ɓ oxidation has four 

reactions

Å 4

Å Acetyl-CoA (2C)

Å 2C

̘ ̘ ̘



The reactions of ɓ oxidation

Step 1 1stɓ-carbon oxidation (FAD) 

Oxidative

Phosphorylation

Acyl-CoA dehydrogenases:

Acyl-CoA ACDH

A

Medium-chain acyl-CoA 

dehydrogenase (MCAD) deficiency

Ǎ
̘ ̘

̙

= Ǎ
FADH2 

ŸQH2



The reactions of ɓ oxidation

Step 2 Hydration 


