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Oxida1on	
  of	
  Fats	
  Provide	
  Metabolic	
  Energy	
  	
  
• 	
  Lipids	
  are	
  a	
  large	
  
class	
  of	
  glycerol	
  
derivaAves	
  

• 	
  Triacylglycerols	
  
comprise	
  90%	
  of	
  our	
  
dietary	
  fats	
  

• 	
  C18	
  monounsatura-­‐
ted	
  	
  faQy	
  acid	
  is	
  oleic	
  
acid	
  



Figure 20-4 

Diges1on	
  of	
  Fats	
  Starts	
  with	
  Peristalsis…..	
  

• Dilemma:	
  dietary	
  
fat	
  is	
  not	
  very	
  
soluble,	
  but	
  must	
  be	
  
digested	
  by	
  soluble	
  
enzymes	
  

• Enzymes	
  access	
  the	
  
lipids	
  at	
  water/lipid	
  
interfaces	
  that	
  are	
  
favored	
  by	
  the	
  
acAons	
  of	
  peristalsis	
  



Figure 20-1 

Absorp1on	
  of	
  Fat	
  Occurs	
  in	
  small	
  Intes1nes	
  

Bile	
  Acids:	
  	
  

are	
  derived	
  from	
  
cholesterol	
  

are	
  secreted	
  into	
  small	
  
intesAnes	
  from	
  liver	
  
through	
  bile	
  duct	
  

Help	
  free	
  faQy	
  acids	
  to	
  be	
  
absorbed	
  by	
  intesAnal	
  
mucosa	
  



Figure 20-4 

Absorp1on	
  of	
  Fat	
  Occurs	
  in	
  small	
  intes1nes	
  

IntesAnal	
  faQy	
  acid	
  
binding	
  protein	
  (I-­‐FABP)	
  	
  

FA	
  fills	
  the	
  strand	
  gap	
  in	
  
the	
  top	
  beta	
  sheet	
  	
  

Binding	
  moAf	
  called	
  a	
  
beta	
  clam	
  structure	
  



Figure 20-2 

Interfacial	
  Enzyma1c	
  hydrolysis	
  of	
  TAG	
  ester	
  bond	
  

Strategy	
  1:	
  	
  PancreaAc	
  Lipase	
  	
  

hydrolysis	
  of	
  TAG	
  	
  

Specific	
  to	
  posiAons	
  1,3	
  

Access	
  to	
  binding	
  site	
  (oxyanion	
  hole)	
  
regulated	
  by	
  co-­‐lipase	
  

catalyAc	
  triad	
  at	
  acAve	
  site	
  



Figure 20-3a,b 

Interfacial	
  Enzyma1c	
  hydrolysis	
  of	
  TAG	
  ester	
  bond	
  

Strategy	
  2:	
  Phospholipase	
  A2	
  

Enzyme	
  binds	
  to	
  micelle,	
  
opening	
  up	
  a	
  channel	
  
through	
  which	
  it	
  can	
  bind	
  
to	
  hydrolyze	
  a	
  phospholipid	
  



Figure 20-4 

Transporta1on	
  of	
  fats	
  in	
  lymph	
  and	
  blood…..	
  

• 	
  Exogenous	
  
pathways	
  for	
  dietary	
  
fats	
  and	
  cholesterol	
  

• Endogenous	
  
pathways	
  for	
  fats,	
  
cholesterol	
  moving	
  
internally	
  from	
  one	
  
place	
  to	
  another	
  



Table 20-1 

TAGs	
  are	
  transported	
  within	
  lipoprotein	
  vessicles	
  	
  



Figure 20-4 

Transporta1on	
  of	
  fats	
  in	
  lymph	
  and	
  blood…..	
  

Lipoproteins	
  are	
  
micellar	
  assemblies	
  

LDL:	
  Nonpolar	
  core;	
  
TAG,	
  cholesterol	
  esters	
  

Amphiphillic	
  surface:	
  
protein	
  (i.e.	
  apolipoprotein	
  
B-­‐100),	
  phospholipid,	
  
cholesterol	
  	
  

As	
  size	
  	
  	
  	
  the	
  density	
  	
  



Figure 20-6a,b 

Transporta1on	
  of	
  fats	
  in	
  lymph	
  and	
  blood…..	
  

Apolipoprotein	
  A1	
  

Occurs	
  in	
  chylomicrons/	
  HDL	
  

Protein	
  is	
  loosely	
  associated	
  
with	
  the	
  micelle	
  

243	
  amino	
  acid	
  29	
  kD	
  pepAde	
  

Assembles	
  as	
  homotetramer	
  

Amphipathic	
  nature	
  of	
  helix	
  



Figure 20-8 

Uptake	
  of	
  LDL	
  by	
  Endocytosis…..	
  


