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            LIPIDS n Biomolecules soluble in organic solvents but not water (hydrophobic). n Important in: n Cell membranes n Storage for energy n Vitamins n (Steroid) hormones n Classified into: i. Simple lipids (oils/fats, wax) ii. Complex lipids (phospholipids) iii. Derived lipid (cholesterol, PG, vitamin D) n Subdivided into family of lipids with specific features, including wax, steroids, glycolipids, and phospholipids. 
        

    





                                            

                

            

        


        
            
                
                
                
            

            
                

                

                
                    
                     Match case
                     Limit results 1 per page
                    

                    
                    

                

            

        
    


    
        
                            
                    


        

            
                
                    

                    
                    
                

                
                    
                    1

15
                    
                

                
                    
                    100%
Actual Size
Fit Width
Fit Height
Fit Page
Automatic


                    
                


                
                
                    
                    Embed
                
                
            


        

        

    




        

            

        
            
                
                    
                        
                            Home
                        

                        
                                            


                    
                        2 - Digestion and Absorption of Lipids - WordPress.com · 2017-02-02 · Dietary Lipids n Dietary lipids comprise triglycerides (90%), essential fatty acids, cholesterol phospholipids,

                        Jun 01, 2020

                        
                                                                                        Download
                                                        Report
                        


                        
                            Category:
                            
                                Documents
                            

                        


                                                    
                                Author:
                                dariahiddleston
                            

                        

                        

                        
                    



                    

                                    

            




            
                
                    
                                                    Welcome
                        
                                                    
                                Comments
                            
                        
                                            




                                            
                            Welcome message from author

                            This document is posted to help you gain knowledge. Please leave a comment to let me know what you think about it! Share it to your friends and learn new things together.
                        

                    

                                            
                                                            
                            
                            

                        

                    

                                    

            

        


                    
                
                    
                        Transcript

                        
                            Page 1
                        

LIPIDSn Biomolecules soluble in organic solvents but not water
 (hydrophobic).n Important in:
 n Cell membranesn Storage for energy n Vitaminsn (Steroid) hormones
 n Classified into: i. Simple lipids (oils/fats, wax) ii. Complex lipids (phospholipids) iii. Derived lipid (cholesterol, PG, vitamin D)
 n Subdivided into family of lipids with specific features, including wax, steroids, glycolipids, and phospholipids.
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Classes of Lipids
 LIPID COMPOSITIONWaxes Fatty acid + long-chain alcoholTriglycerides Fatty acid + glycerolPhospholipidsa. Glycerophospho-lipids
 Fatty acid + glycerol + phosphate + amino alcohol (serine, ethanolamine, choline, inositol)
 b. Sphingolipids Fatty acid + sphingosine + phosphate + amino alcohol
 c. Glycolipids Fatty acid + glycerol/sphingosine + mono or disaccharides
 Steroids Fused structure of 3 cyclohexanes and one cyclopentane
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Structure of Fatty Acids
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Digestion and Absorption of Lipids
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Dietary Lipids
 n Dietary lipids comprise triglycerides (90%), essential fatty acids, cholesterol phospholipids, and fat-soluble vitamins (A, D, E ,K).
 n Lipids must be processed to undertake their physiologic roles.
 n Almost all of the dietary lipids are absorbed and some are stored in adipose tissue.
 n (Hydrophobic) Lipid digestion is mediated by hydrophilic enzymes ® need for detergents/emulsifiers.
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Bile Acids
 n Amphipathic (contains polar and non-polar parts).
 n Synthesized in the liver, stored in the gallbladder, and secreted into the intestine. Bile acids are mostly reabsorbed from the intestine (enterohepatic circulation)
 n Emulsify fats: Allow them to mix in a hydrophilic medium.
 n Hydrophobic part of bile salt interacts with lipids, hydrophilic part faces water.
 n Bile salts act by increasing surface area of the lipid droplet, which facilitates action of lipid-degrading enzymes (lipases).
 +
 Emulsification droplets
 Pancreatic lipase( )
 Hydropholic
 Hydrophobic
 Fat globule
 Bile acids
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Action of Bile Acids
 n Facilitate degradation of triglycerides into free fatty acids by lipases.
 n Digestion and absorption of fats and fat-soluble vitamins in the small intestine.
 n Solubilizing cholesterol, hence preventing its precipitation and deposition.
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Triglyceride Digestion
 n Mediated by lipases which degrade triglycerides into mono-acylglyerol (MAG) + free fatty acids (FFA). Short chain FFAare absorbed directly in stomach and intestine to the blood.Medium and long chain FFA need emulsification by bile salts
 n Compartments:Mouth and Stomach: Catalyzed by acid-stable lipases a lingual lipase secreted by Ebner glands (back of the tongue) agastric lipase secreted by gastric mucosa
 n They removing short and medium chain FA from TG, CE, PLn Peristaltic contractions create acid chyme which stimulates
 cholecystokinin (CCK) release into blood stream.Small Intestines:
 n Major digestion occurs in the lumen of duodenum /jejunumbreaking TAG into FFA, MAG & DAG
 n Mediated by pancreatic and intestinal lipases, and facilitatedby action of co-lipase protein (enhances binding of lipase tolipid-aqueous interphase
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n Present as free cholesterol (~90%) and cholesterol ester (CE, ~ 10%).
 n Cholesterol ester → free cholesterol by pancreaticcholesteryl esterase [requires bile salts).
 n In the ER of the enterocytes, free cholesterol re-esterified with fatty acids by acylCoA:cholesterol acyl transferrase (ACAT).
 n The CE is packed into chylomicrons to be conveyed into the lymph.
 Cholesterol
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Phospholipid Degradation
 n Mediated by the pancreatic enzymes.n Phospholipase A2 :
 n Proenzyme activated by trypsinn Requires bile salts and calcium.n Acts by removing fatty acid from C2 →
 lysophospholipidn Lysophospholipase:
 § Removes the fatty acid from C1, resulting in glycerylphosphoryl base which may be absorbed, degraded, or excreted.
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Absorption of Lipidsn Products of lipid digestion (free fatty acids,
 free cholesterol, and 2-monoacylglycerol) form stable mixed micelles when combined with bile salts.
 n Bile salts: n Solubilize lipids in micelles. n Facilitate the absorption of solubilized
 lipids.n Absorption is at brush border of duodenal &
 jejunal enterocytes (passive diffusion). n Note: micelles are NOT absorbedn Absorption depends on extent of water
 solubility (more vs. less) e.g. all FFA and 2-MAG are absorbed, while only 30% of dietary cholesterol is absorbed

Page 12
                        

Transport of Lipids
 n Fatty acids transport:n Short- and medium-chain length fatty
 acids ( 6 – 12C): No need for micelles for absorption →pass without change to portal blood.
 n Long-chain fatty acids: transported to endoplasmic reticulum for re-esterification into triglycerides.
 n Micelles: Solubilize other lipids (act as shuttle). n Bile salts:
 n No absorption in duodenum or jejunumn Reabsorbed in the terminal ileum
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Secretion of lipids n In intestinal cells, reassembled TAG, phospholipids and
 cholesterol are packed in chylomicrons (largest LP), which leaves intestine through lymphatic (lacteals), to thoracic duct to blood stream and liver, then to adipose tissue and muscles.
 n Most lipids, predominantly TAG are transported in blood within lipoproteins (LP)
 n Lysophospholipids are re-acylated with FA to form the phospholipids on the surface of chylomicrons.
 n Fat absorption is complete within few hours of ingestionn Chylomicrons and VLDL are cleared from blood rapidly by fat,
 cardiac and skeletal muscles cells, by lipoprotein lipasen Factors that increase liver TAG synthesis and VLDL secretion
 includes: high CHO diets, ethanol ingestion, high insulin and lowglucagon levels
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Use of dietary lipids by tissues
 n In blood, TAG contained in chylomicrons are degraded to free fatty acids and glycerol by lipoprotein lipase (LPL) (attached to the surface of endothelial cells in capillaries).
 n Fate of FFA: transported in the blood in association with serum albumin (secreted by liver and function in transport of hydrophobic compounds) until they are taken up by cells and degrade by b-oxidation.
 n Fate of glycerol: taken up from the blood and phosphorylated by glycerol kinase to produce G3P (glycolysis, gluconeogenesis).
 n Fate of the remaining chylomicrons: the chylomicrons remnants bind to receptors on the liver and are endocytosed
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Control of lipid digestion in the small intestine
 Cholecystokinin hormone (CCK)- Secreted by intestinal cell in lower duodenum &jejunum- Release stimulated by fatty acids in duodenum n CCK acts on:
 i. Stimulates Gallbladder contraction to release bileii. Stimulates Pancreas to release enzymesiii. Decreases gastric motility
 Secretin: hormone produced by intestinal cells:- Acts in concerts with CCK- It is secreted when cells are exposed to the acidic
 contents of the emptying stomach. - It stimulates the exocrine portion of the pancreas to
 secrete bicarbonate into the pancreatic fluid (thus neutralizing the acidity of the intestinal contents).
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