
LIPIDS 



•Heterogeneous compounds 

 

•Insoluble in water 

 

•Soluble in organic solvents like ether 

 

•Esters of Fatty acids with alcohol 

Lipids 



Classification of Lipids 





Formation of Fat 



Classification of Fatty Acids 



Classification of Fatty Acids 



Structures of Some Common Fatty Acids 



MUFA & PUFA 



Promote 

inflammation 

Reduce 

inflammation 





Detrimental effect: Raises blood cholesterol level 



Fats & Oils 



Function of Fat 
•Energy source 

 

•They are stored in adipose tissue  

 

•Essential nutrients  

 

•Components of biological membranes  

 

•Many hormones are lipids (e.g. testosterone, cortisol etc) 

 

•Receptor, antigens and membrane anchors 

 

•Reducing the loss of body heat (Insulator) 

 

•Electrical insulator of axon of neurons  

 

•Facilitate the digestive process by depressing gastric secretion  

 

•Bile salts solubilize phospholipids and cholesterol    

 

•Pheromones  



 

Lingual lipase 

 





Storage & 

Utilization 

of Fats 

•Triglyceride from adipose tissue can be broken down to glycerol and free fatty 

acids (FFA). 

•The fatty acids have two fates -- they can also be released into circulation or they 

can be re-esterified back into triglycerides. 

•FFA can be mobilized by binding to plasma albumin for transportation in the 

circulation to skeletal muscle and other tissues.  

•Intramuscular triglyceride can also be broken down to glycerol and fatty acids, 

which enter the mitochondria for oxidation during exercise.    



Fatty Acid Oxidation 





Activation of fatty acids 





















Regulation of fatty acid oxidation 

•CPT-1 is the rate determining step. It is allosterically inhibited by 

malonyl CoA 

 

•Starvation/Hypoglycemia increases β oxidation. 

 

•Malonyl CoA inhibits β oxidation 

 

•β oxidation yields Acetyl CoA, NADH & FADH requiring the 

respiratory chain for further metabolism. 

 

•Fatty acids cannot be used as an energy source in the absence of 

O2 



Fatty Acid Synthesis 



Fatty Acid Synthesis 



Stoichiometry of the reaction 

 The equation for the synthesis of the malonyl CoA used in the preceding 

reaction is: 

 Hence, the overall stoichiometry for the synthesis of palmitate is: 

The stoichiometry of the synthesis of palmitate is: 







Allosteric regulation 

•Acetyl CoA carboxylase is the rate limiting step.  It is allosterically 

inhibited by palmitoyl CoA and activated by citrate. 

 

•palmitoyl CoA inhibits citrate shuttle. 

 

•Malonyl CoA 7 acetyl CoA inhibit β oxidation. 

 

•ATP & NADPH inhibit β oxidation. 

 

•Hormonal regulation by Insulin  & Glucagon. 

 

 





Synthesis of Ketone Bodies 



Utilization of Ketone Bodies 



Biosynthesis of Prostaglandins 



COX-I & COX-2 



Cholesterol 

Biosynthesis 





Regulation of Cholesterol Biosynthesis 

Short-term regulation 

Long-term regulation 

•HMG-CoA Reductase is inhibited by phosphorylation by AMP-

Dependent protein Kinase 

•Regulated proteolysis of HMG-CoA Reductase 

 

•Regulated Transcription 



The Utilization of Cholesterol 
 

•Cholesterol is transported in the plasma predominantly as cholesteryl esters 

associated with lipoproteins.  

 

•Dietary cholesterol is transported from the small intestine to the liver within 

chylomicrons.  

 

•Cholesterol synthesized by the liver, as well as any dietary cholesterol in the liver 

that exceeds hepatic needs, is transported in the serum within LDLs.  

 

•The liver synthesizes VLDLs and these are converted to LDLs through the action of 

endothelial cell-associated lipoprotein lipase.  

 

•Reverse cholesterol transport allows peripheral cholesterol to be returned to the 

liver in LDLs.  

 

•Ultimately, cholesterol is excreted in the bile as free cholesterol or as bile salts 

following conversion to bile acids in the liver. 

 

•Cholesterol metabolism is via the cytochrome P450 pathway. 

http://themedicalbiochemistrypage.org/lipoproteins.php

