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Lipids 

 Lipids defined as compounds or biomolecules that are insoluble in 

aqueous solutions and soluble in organic solvents like benzene, 

chloroform, ether , acetone …etc. 

The physiological importance of lipids in humans have the following 

major functions:  

1. They serve as structural components of biological membranes such 

as phospholipids , sterols e.g. cholesterol.  

2. Fats and oils are the principal storage forms of energy in many 

organisms , predominantly in the form of  triacylglycerols (TGs).  

3. Both lipids and lipid derivatives serve as vitamins and hormones, 

and metabolic regulators (steroid hormones and prostaglandins)  

4. Lipophilic bile acids aid in lipid solubilization, and they acting as 

surfactants, detergents and emulsifying agents in the digestive 

tract. 

5. Providing insulation against changes in external temperature 

(subcutaneous fat). 

6. Giving shape and contour to the body. 

7. Acting as electric insulators in neurons.   

8. Helping in absorption of fat soluble vitamins (A,D,E, and K). 

Other lipids. 

9.  Intracellular messengers which exert hormonal actions such as 

diacylglycerols. 

Clinical Applications : Excessive fat deposits cause obesity which is an 

important factor for heart attack. Abnormality in cholesterol and 

lipoprotein metabolism leads to atherosclerosis and cardiovascular 

diseases. 

 total body lipid in man is about 10kg   •

adipose tissue                                  6 kg  triglyceride (TG)- 

brain and nervous system                3kg phospholipid(pL),- 

                                                          cholesterol(ch), glycolipid 

liver                                                   20 gm TG- 

                                                          50 gm pL 

                                                          5 gm  ch 
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Lipid can be classified into: 

1- simple lipid: esters of fatty acids (FA) with various 

alcohol 

a- Fats: esters of fatty acids with glycerol. Oils are fats 

in the liquid state  

b- Waxes: esters of fatty acids with higher molecular 

weight monohydric alcohol 

2- Complex lipids: esters of fatty acid containing groups 

in addition to an alcohol and fatty acid 

a- Phospholipids: lipids containing , in addition to fatty 

acids and an alcohol, a phosphoric acid residue for 

example. glycerophospholipids the alcohol is glycerol 

and in sphingophospholips the alcohol is 

sphingosine. 

b- Glycolipids (glycosphingolipids): Lipids containing a 

fatty acid, sphingosine and carbohydrate 

Other complex lipids:  lipids such as sulflipid and 

aminolipid and lipoproteins. 

3-Precursor and derived lipids 

Derived lipids: are obtained by the hydrolysis of those in simple 

and complex lipids 

a-Saturated and unsaturated fatty acids(F.A) 

b-Monoglycerides and diglycerides 

c-Alcohols: Straight chain alcohols 

Sterols and other steroids including Vit.D 

 Alcohols containing B-ionone ring (Vit.A) 

Digestion of lipid 

Most of fat taken is neutral like triglycerides, so in order to be 

absorbed, TG should be converted into much simple units called 

monoglycerides by the action of lipase enzyme which is of 3 types: 
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a-pancreatric lipase 

b-lipoprotein lipase 

c-hormone-sensitive lipase 

now, by action of pancreatic lipase with the presence of Ca++  and 

bile salt, TG converted into α-β diglyceride +F.A. The latter by 

same enzyme will converted into β-monoglyceride+ F.A and finally 

by the enzyme isomerase converted toα-monoglyceride. The latter 

will give F.A.+ glycerol as final products by monoglyceridase 

enzyme 

 

the products of digestion with the undigested TG and pL are 

forming soluble micelles by bile salts and diffuse to the intestinal 

mucosal cells. They form TG & pL and apoproteins(A, B48, B100) 

again and the previous  substances now combine together to form 

the absorbed form (chylomicron). 
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Stages of digestion & absorption 

1- Digestion of lipid in the intestinal 

2- Transport of fat across the membrane into epithelial cells 

3- Transportation phase (passage through portal blood). We 

mean chylomicron passage 

 

Lipolysis 
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Lipid malabsorption  

Resulting from loss of lipid" including the fat soluble vitamins" 

in the faces 

 

Steatorrhea 

Increased fat content of faces, result from: 

- Disease to pancreas  

- Obstruction in flow of bile into intestine 

 

Secretion of lipids from intestine mucosal cell: 

A disease called chyle= leakage of the lipid rich lymph 

into: 

a.abdominal cavity (chylo abdomen) 

b.pleural cavity (chylo thorax) 

c. urine cavity (chyluria) 

result from obstruction to transportation in the lymphatics 

 

intestinal resynthesis of triglycerides 

free F.A (F.F.A) and monoglycerides give triglycerides by 

the mucosal cell., major position of TG synthesis are liver 

(endogenous), intestinal mucosa (exogenous) and also in 

adipose tissue for storage. 

 


