STRUCTURE OF FATTY ACIDS & COMPOUND LIPIDS RELATED TO CVS


Learning Objectives:
At the end of the lecture, the student should be able to: 

· Define Lipids?

· What are fatty Acids?

· Describe  unsaturated & saturated Fatty Acids?

· Describe non essential & Essential Fatty Acids? 

· Explian Simple and Complex Lipids.

Lipids
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Definition: 

 Lipids are organic non polar compound that are Insoluble in H2O but soluble in organic solvent like Ether, chloroform & benzene.

· They are esters of fatty acids.

Abnormalities in transporting Plasma lipids 

The abnormalities in transporting Plasma lipids can cause:

· [image: image6.emf] 

'hydrocarbon chains'    

ATHEROSCLEROSIS. 

·  HYPERTENSION. 

·  DIABETES MELLITUS.

·  PANCREATITIS.

· JAUDICE & HYPERTHYROIDISM.
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· DUE TO HYDROCARBON CHAINS LIPIDS ARE HYDROPHOBIC.

 
FATS      CH3 - (Ch2) n - COOH.

FATTY ACIDS 

Long chain hydrocarbons with COO at the end and may be
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SATURATED: No double bonds.
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Suffix: ANOIC 

E.g. PALMITIC Acid

                                 16C

Hexadecanoic.
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UNSATURATED: Have on or more double bonds.

Suffix: ENOIC
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e.g.           hexadecenoic A. 

                 Linoleic           18c & 2 double bonds
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NON ESSENTIAL FATTYACIDS

Can be synthesized from glucose.
·  Non obligatory in diet.
ESSENTIAL FATTY ACIDS:

· Must be obtained from diet.

·  Linoleic Acid. 

·  Linolenic Acid.

·  Higher chain length:                

                      (  Melting point.
·  Higher No. Of double Bonds:    (  melling point.
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NATURAL LIPIDS
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Tocopherols, vitamin E.
· Vitamin K.
·  Steroids.
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Unsaturated Fatty Acids
         Names                                Formulas

· OLEIC    CH3 (CH2)7 CH = CH (CH2)7 COOH.
·  NERTVONIC   CH3 (CH2)7 CH = CH (CH2)13 COOH.
·  LINOLEIC.
·  LINOLENIC.
·  ARACHIDONIC.
Cyclic Fatty Acids
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 ACID.
TRIGLYCERIDES
TRIGLYCERIDES ARE TRIESERS OF GLYCEROLS & 3 FATTY ACIDS.
· Fatty a are converted to triglycerides for transport between cells, & stored as fat cells in adiposities for metabolic fuel. 
· Complete combustion to CO2 & H2O releases 9 k cal/g.

· Utilization of fatty Acids & glycerol.
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·  Except brain  

·  Picked by liver for gluconeogenesis.  

KETONE BODIES
[image: image20.jpg]CH=CH

N
CH(CH;),, COOH

7

CH,—CH,

Hydnocarpic acid
‘Chaulmoogric acid (n=12)





[image: image4]
[image: image21.png]CH,— O~ (CHy);7CHy

CH—O—CH;,

CH,— OP(0);CH,CHN(CHy)3,



[image: image22.png]




PHOSPHO LIPIDS
·  Found in cell membrane blood plasma,

    egg York, legumes. 

·  Comprise 40% of RBS membrane. 

·  95% inner mitochondrial membrane.

·  Phosphorous & back bone of GLYCEROL.

e.g.

· Phosphatidyl chorine lecithin

· Phosphatidyl ethanolamine 

· Phosphatidyl Inositol

· Cardiolipin
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EXAMPLE OF PHOSPHOLIPIDS

CHOLESTROL IS THE BEST KNOWN STEROID


                            STEROID NUCLEUS

· BLIE ACID 

· ACTH

· SEX HORMONES

· VITAMIN D 

· GLYCOSIDES

· A,B,C are phenanthrene dis cyclopentane.
�
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Saturated Fatty Acids 





    Names       Formula





BUTYRIC           CH3 (CH2)2 COOH


 LAURIC             CH3 (CH2)10 COOH


 MYRISTIC         CH3 (CH2)12 COOH


 PALMITIC          CH3 (CH2)14 COOH


 LIGNOCERIC     CH3 (CH2)22 COOH


 STEARIC            CH3 (CH2)16 COOH








Alcohol is sphingorine





B - Hydroxy - Butyrate








ACETO - ACETATE








Acetone








     CH3		       CH3			 CH3





    C = O	        C = O         H	  C = OH





	CH3 	             CH2	             CH2





		                   COO-	             COO-





Alcohol is glycerol





Sphingophospholipids





Glycerophospholipid





EXAMPLES OF PHOSPHOLIPIDS
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Simple Lipids

Esters of fatty acid with different Alcohols.
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Complex Lipids

Esters of Fatty Acids + alcohol + Different groups.

Phospholipids 



F.A + alcohol + phosphoric acid

e.g. lecithin.

Glycolipids 

F.A + sphigosine

+ carbohydrates

e.g. cerebrosides.

Other complex 

lipids

  e.g. Sulfolipids & Aminolipids. 








