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STRUCTURE  OF  LIPIDS 
AND  LIPOPROTEINS 



ÂDEFINTITION:  

  Compounds  Insoluble  in  water  

  But  Soluble  in  Organic  Solvents        

  such  as  Ether,  Benzene,       

  Chloroform,  etc   



 
CLASSIFICATION  ACCORDING  TO  
THEIR  STRUCTURES 
 

 

Â SIMPLE  LIPIDS  

     Triacylglycerols  (Fats)  

     Waxes  

Â Complex  Lipids  

     Phospholipids  

     Glycolipids  

Â STEROIDS 

Â POLYISOPRENOIDES  



 
CLASSIFICATION  ACCORDING  TO  
THEIR  FUNCTIONS 
 

 
Â STORAGE  LIPIDS  
     Triacylglycerols  (Fats)  
     Waxes  
Â MEMBRANE  LIPIDS  
     Phospholipids  
     Glycolipids  
     Cholesterol  
Â HORMONES 
     Steroids  
     Eicosanoides  

 
 

Â VITAMINES  
     Vit  A  
     Vit  E  
     Vit  K  
     Vit  D  
Â OTHERS 
     Surfactant  
     Bile  Acids      
     Dolichol  
     Ubiquinone  (Coenzyme Q)  
     Phosphatidylinositol 4,5-    
        bisphosphate  



FATTY  ACID 

 



CLASSIFICATION  OF  
FATTY  ACIDS 

 

According  to  Number  of  Carbons:  

ÂSHORT  CHAIN  ( 2  to 4 carbons)  

ÂMEDIUM  CHAIN  ( 6 to 10 
carbons)  

ÂLONG  CHAIN  ( 12  to 26 carbons)  

 



CLASSIFICATION  OF  
FATTY  ACIDS 

According  to  Presence  of  Double Bonds:  

Â SATURATED FATTY  ACIDS  (SFAs)  

     Lauric  acid           ( 12 C) 

     Myristic  acid        ( 14 C) 

    Palmitic  Acid        ( 16 C) 

    Stearic  Acid          ( 18 C) 

   Arachidic  Acid      ( 20 C) 

   Behenic  Acid        ( 22 C) 

   Lignoceric  Acid    ( 24 C)  



 

Â UNSATURATED FATTY  ACIDS  (USFAs)  

 Monounsaturated  

      Palmitoleic  acid           (16 :1;9 )                 w7 

      Oleic  acid                     (18 :1;9)                  w9 

 Polyunsaturated  

      Linoleic  acid                  (18 :2;9,12 )           w6 

      Linolenic  acid                (18 :3;9,12 ,15 )       w3 

     Arachidonic  acid            (20 :4;5,8,11 ,14 )    w6 

 

 



DOUBLE  BONDS  

Â Can be:  

 

Â Conjugated       ( -CH=CH -CH=CH -)  or  

   Unconjugated   

                             ( -CH=CH -CH2-CH=CH -)  

 

Â Cis  or   Trans   



 



 



trans FATTY  ACIDS 

Â Lead to higher incidence of 
cardiovascular disease, because of 

1) Increasing LDL 

2) Decreasing HDL 

3) Increasing TAG 

4) Increasing inflammatory response 



TRIACYLGLYCEROL 

 



 



MEMRANE  LIPIDS 

 



 



 



CHOLESTEROL 

ÂFree  Cholesterol  

ÂCholesteryl  Ester  

 



 



EICOSANOIDES 
Â CYCLOOXYGENASE 
Â Prostaglandines  (PGs)  

     PGE, PGF, PGI 

Â Thromboxanes  (TXs)  

    TXA 

Â LIPOOXYGENASE 

Â Leukotrienes  

    LTA, LTC, LTD, LTE  



Â20 :3;8,11 ,14 (w6)                        
Series  1 

 

Â20 :4;5,8,11 ,14 (w6)                     
Series  2 

 

Â20 :5;5,8,11 ,14 ,17 (w3)                
Series 3  

 



ÂTXA3  <  TXA2 

ÂPGI3  =  PGI2 



 



LIPOPROTEIN  
METABOLISM  



 



MAIN  LIPOPROTEINS  

Â CHYLOMICRON  

Â VERY  LOW  DENSITY  LIPOPROTEINS  
(VLDL)  

Â LOW  DENSITY  LIPOPROTEINS  (LDL)  

Â HIGH DENSITY  LIPOPROTEINS  (HDL)  

 



 



MAJOR  LIPOPROTEINS   

LIPOPROTEINS  DENSITY  

(g/ml)  

DIAMETER  

(nm)  

ELECTROPHO
RESIS 

PROTEIN 
(%)  

TRIGLYCE
RIDE (%)  

CHOLESTER
OL (%)  

PHOSPHOLI
PID (%)  

Chylomicron  < 0.950  75 -1200  Origin 1-2 86  4 8 

VLDL o.950 -1.006  25 -75  Pre-b 10  50  20  20  

LDL 1.019 -1.063  20 -25  b 20  11  46  22  

HDL 1.063 -1.210  7.5-20  a 50  3 27  30  



APOLIPOPROTEINS  

ÂApo A -I,  A -II,  A -IV  

ÂApo B -100 ,  Apo B -48  

ÂApo C-I,  C -II,  C -III  

ÂApo D   

ÂApo E1,  E2,  E3,  E4 



APOLIPOPROTEINS  FUNCTIONS  

Â As  Structural  Components  

      eg,  Apo B -100 ,  Apo B -48   

Â As  Enzyme  Activators  

      eg,  Apo C -II,  Apo A -I   

Â As  Enzyme  Inhibitors  

      eg,  Apo C -III,  Apo A -II  

Â As  Ligands  

      eg,  Apo B -100 ,  Apo E  

 



 



Enzymes Involve in  
Metabolism of Lipoproteins  

ÂLipoprotein Lipase (LPL)  

ÂHepatic Lipase (HL)  

ÂLecithine: Cholesterol 
Acyltransferase (LCAT)  



Transfer Proteins Involve in  
Metabolism of Lipoproteins  

ÂATP Binding Cassette 
Transporter -1 (ABC-1)  

ÂCholesteryl Ester Transport 
Protein (CETP)  

ÂPhospholipid Transport Protein 
(PLTP)  

ÂApo D  



Receptors Involve in  
Metabolism of Lipoproteins  

Â B/E Receptor  

Â LDL Receptor Related Protein (LRP)  

Â VLDL Receptor  

Â Scavenger Receptor Class A (SR -A)  

Â Scavenger Receptor Class B Type 1 
(SR-B1)  



REVIEW   OF  LIPOPROTEIN  
METABOLISM  

 



CHYLOMICRON   TRANSPORTS  
DIET  LIPIDS  FROM  INTESTINE  
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VLDL TRANSPORTS  
LIVER  LIPIDS  
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ÂHMG-CoA  Reductase  

ÂReceptor  

ÂACAT 

   (Acyl -CoA  Cholesterol  acyltransferase)  



HMG-CoA  REDUCTASE  IS  
REGULATORY  ENZYME 

 



HDL  PARTICIPATE  IN  REVERSE  
CHOLESTEROL  TRANSFER 
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DYSLIPIDEMIAS  

ÂHyperlipoproteinemia  

    Hyperlipidemia  

ÂHypolipoproteinemia  



HYPERLIPIDEMIA  

Â PRIMARY  

    TYPE  I  

      TYPE  II  

      TYPE  III  

      TYPE  IV  

      TYPE  V 

Â SECONDARY 
      DIABETICS  

      Thyroid Dysfunction  

      OCP  (Oral Contraceptive)  



CLINICAL  PRESENTATION   

ÂATHEROSCLEROSIS 

ÂPANCREATITIS  

ÂHEPATOSPLENOMEGALY 

ÂXANTHOMA  


