Outline of Lecture 27 (05-13 A; Raben)

Absorption II (fats)

Luminal Phase


1) EMULSIFICATION by gastric motility



- Physical event to generate small fat droplets


2) LIPOLYSIS by pancreatic enzymes



- Lingual lipase: cleaves short TGs, only important in infants


- Pancreatic lipase: cleaves 1 and 3 position of TG, active at fat-water interface, large reserve and colipase protect lipase against bile acid inactivation



- Phospholipase A2: cleaves 2 position of phospholipid



- Non-specific esterases: e.g. cholesterol esterase


3) SOLUBILIZATION by bile salts



- Bile salts form mixed micelles with FFA’s and 2-MG’s


4) DIFFUSION to the mucosa



- Increased concentration of solubilized FA drives flux to mucosal cell



- Some fatty material does not require hydrolysis but only micellar solubilization



- Small FA do not require solubilization; they diffuse directly to mucosa

Mucosal Phase


1) UPTAKE



- TGs are completely hydrolyzed prior to uptake



- FA uptake in proximal small intestine, but bile salts absorbed in ileum



- Mechanism of uptake into cells is unclear, but does not require energy


2) TRANSPORT to the endoplasmic reticulum



- Z protein may be involved in FA binding and transport to ER


3) RESYNTHESIS of triglycerides


- Long chain fatty acids are resynthesized to TGs by one of three pathways: (1) most commonly directly from FA-CoA, (2) from acyl-G3P intermediate, (3) from acyl-DHAP intermediate



- Phospholipids are usually resynthesized into TGs instead of back into phospholipids


4) CHYLOMICRON formation


- Resynthesized lipids are combined with cholesterol, phospholipid, and protein to form chylomicrons


5) LYMPHATIC transport



- Chylomicrons are secreted into basolateral space and enter lacteals

Lipid storage and utilization


- In order to be used by tissues, TGs in chylomicrons are cleaved by lipoprotein lipase and absorbed as free FA’s; in the cell they are resynthesized into TGs

