
Lipid metabolism I.



Processing of dietary lipids



Lipid and cholesterol transport



Major classes of human plasma lipoproteins



Mobilization of triacylglycerols



Entry of glycerol into glycolysis

About 95% of the biologically available

energy of triacylglycerols resides in their

three long-chain fatty acids; only 5% is

contributed by the glycerol moiety.



Activation of fatty acids



Fatty acid entry into mitochondrion

Carnitine



Stages of fatty acid oxidation



Reactions of β-oxidation



palmitoyl-CoA + 23 O2 + 108 Pi + 108 ADP → CoA + 108 ATP + 16 CO2 + 23 H2O

The energetic cost of activating a fatty acid is equivalent to two ATP, and the net gain 

per molecule of palmitate is 106 ATP.

ATP yield of palmitoyl-CoA oxidation



Oxidation of polyunsaturated fatty acids



Oxidation of odd-number fatty acids



Comparison of fatty acid oxidation and synthesis
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Synthesis of malonyl-CoA: 

Acetyl-CoA carboxylase reaction
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Fatty acid synthase
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4'-phosphopantetheine group of ACP and Co-A



Mechanism of fatty acids

synthesis



Acetyl-CoA transport to cytosol



NADPH/NADP+ ~75

NADH/NAD+ ~8x10-4

Cytosolic coenzyme

levels in hepatocytes:

Sources of cytosolic NADPH



Synthesis of unsaturated fatty acids
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Elongation of fatty acids



Regulation of acetyl-CoA carboxylase

AMPK
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Coordinated regulation of fatty acid 

synthesis and breakdown



Transcriptional regulation



Transcriptional regulation



Transcriptional regulation



PPAR α
PPAR β/δ
PPAR γ

Transcriptional regulation
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Complex lipids



Synthesis of phosphatidic acid and triacylglycerols



Production of glycerol-3-phosphate



(PEPCK)

Glyceroneogenesis



Effect of glucocorticoids on

glyceroneogenesis



Effect of thiazolidinediones on glyceroneogenesis
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Complex lipids



36

Sphingolipids
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Sphingolipids


