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By the end of this lecture we will be able to know-

• Lipid definition , classification 

• Phospholipids , types , chemical structure 

• Biomedical importance

• Synthesis and degradation

• Sphingomyelin lipidosis





LIPIDS

Chemically they are various types of esters of 
different alcohols. 

In addition to alcohol and fatty acids, some of the 
lipids may contain phosphoric acid, nitrogenous base 
and carbohydrates.



CLASSIFICATION OF LIPIDS
L. Simple Lipids

II. Compound Lipids:   (Phospholipids)

III. Derived Lipids



(a) phospholipids: They have fatty acid , glycerol, 
a phosphoric acid, a nitrogenous base and 
other substituents.

Examples: 

• Lecithin,   

• inositols , 

• serine, 

• Cardiolipin,

• Plasmalogens and PAF, 

• sphingomyelins. 



BIOMEDICAL IMPORTANCE
• Lipids are important dietary fuel in the body.

• Can be stored in the body in almost unlimited amount.

• Some deposits exert an insulating effect. 

• May provide padding and protect the organs.

• Necessary  for vitamins like A, D, E and K.

• Constituents of many natural membranes.

• Lipoproteins act as carriers.

• building biological active materials.

• Essential fatty acids.

• Nervous system is particularly rich in lipids.











PHOSPHOLIPIDS





PHOSPHOLIPIDS



SPHINGOSINE







Lecithin

Cephalin

Cardiolipin





SYNTHESIS OF PHOSPHOLIPIDS

• Mostly phospholipids are synthesized in the smooth 
endoplasmic reticulum (ER). From there, they are 
transported to the Golgi apparatus and then to 
membranes of organelles or the plasma membrane 
and secreted from the cell by exocytosis.



Phosphatidic acid



Lecithin synthesis
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Synthesis of Phosphatidyl Serine





Phosphatidyl Ethanolamine synthesis



Conversion of phosphatidyl ethanolamine into 
choline



Conversion of phosphatidyl ethanolamine 
into choline







Synthesis of cardiolipin
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Synthesis of plasmalogen
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Synthesis of plasmalogen
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Synthesis of plasmalogen
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Synthesis of plasmalogen



PAF







ENZYMES INVOLVED
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SYNTHESIS OF SPHINGOMYELIN





CATABOLISM OF SPHINGOMYELIN



Sphingomyelin lipidosis
Niemann Pick disease

Due to impaired degradation of sphingomyelin caused 
by deficiency of enzyme sphingomyelinase

• So sphingomyelin got accumulated in spleen, liver 
,brain and bone marrow. It is a congenital disease.

• Autosomal recessive in nature

• There are 2 types: A and B

• Type A: more common present in 1/40000 population

• Type B: present in 1/80000 population

• More common in Jewish population



Niemann Pick disease :
Clinical manifestation

• Type A: there is progressive mental 
retardation, hepatosplenomegaly because of 
progressive accumulation of sphingomyelin. 
Children die within 2 years of life

• Type B: there is no involvement of brain but 
sphingomyelin is present in excessive amount 
in liver, spleen, and bone marrow. Death 
occurs within 20 years of life.















ROLE OF LECITHIN IN FATTY LIVER
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ANY QUESTIONS

dr.nabi 65@gmail.com



• CHATTERJEA BIOCHEMISTRY

• LIPPINCOTT BIOCHEMISTRY

• HARPERS BIOCHEMISTRY

• SATYANARAYANA BIOCHEMISTRY

• INTERNET


