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Happy	
  Monday!	
  

4	
  Weeks	
  Le5!	
  

Ques8on	
  

•  Mul8cellular	
  organisms	
  are	
  usually	
  
[intracellular/extracellular]	
  feeders.	
  

•  Sponges	
  (Phylum	
  Porifera)	
  are	
  [intracellular/
extracellular]	
  feeders.	
  

•  Intracellular	
  feeding	
  becomes	
  less	
  efficient	
  as	
  
the	
  surface	
  area/volume	
  ra8o	
  [rises/lowers].	
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Ques8on	
  

•  What	
  is	
  the	
  difference	
  between	
  a	
  suspension	
  
feeder	
  and	
  a	
  deposit	
  feeder?	
  

•  What	
  are	
  some	
  advantages	
  of	
  a	
  complete	
  gut	
  
over	
  an	
  incomplete	
  gut?	
  

Diges8ng	
  your	
  food	
  by	
  relying	
  on	
  
bacteria	
  takes	
  a	
  long	
  8me	
  

•  Bacteriocytes	
  hold	
  
mutualis8c	
  bacteria	
  

•  Crop	
  diver8cula	
  
extended	
  to	
  hold	
  even	
  
more	
  blood	
  

•  One	
  meal	
  may	
  take	
  6	
  
months	
  to	
  digest	
  

hVp://accessscience.com/content/Hirudinea/319100	
  

Rumen	
  fermenter	
  –	
  speeding	
  up	
  
diges8on	
  

hVp://www.mun.ca/biology/scarr/Ruminant_Diges8on.htm	
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Horse	
  
Hind-­‐gut	
  fermenter	
  

hVp://www.starstruckranch.com/supplements.htm	
  

Intes&ne	
  of	
  a	
  4	
  cm	
  svl	
  bullfrog	
  tadpole	
  is	
  120	
  cm	
  
long!	
  

Herbivore	
  gut	
  length	
  

Tadpole	
  and	
  metamorphosed	
  frog	
  diges&ve	
  system.	
  

herbivore	
  
predator	
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Mass	
  feeders	
  

Herbivores	
  
	
  
Teeth	
  modified	
  to	
  rasp,	
  
cut	
  

Carnivores	
  
	
  
Teeth	
  modified	
  to	
  tear,	
  rip	
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Herbivore	
  teeth	
  

hVp://www.mathema8cal.com/mammothteentooth.gif	
   hVp://etc.usf.edu/clipart/41400/41438/teeth_41438_lg.gif	
  

Carnassial	
  teeth	
  
Canine	
  teeth	
  

hVp://ijolite.geology.uiuc.edu/02sprgclass/geo143/lectures/lect20.html	
  hVp://www.geol.umd.edu/~jmerck/bsci392/lecture13/lecture13.html	
  

Canine	
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hVp://www.blm.gov/id/st/en/prog/wildlife/herbivores.html	
  

Mass	
  Feeder	
  

hVp://w
w
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.youtube.com
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LVDw
lrSq5U

	
  

Mass	
  Feeder	
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The	
  Radula	
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   hVp://www.midnightsunschool.com/Katchemak_Bay/mollusks.html	
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hVp://www.scielo.br/scielo.php?pid=S1519-­‐69842007000400019&script=sci_arVext	
  

Ques8on 	
  	
  

•  List	
  some	
  adapta8ons	
  to	
  herbivory	
  and	
  
preda8on.	
  

Food	
  Diges8on	
  
What	
  happens	
  to	
  the	
  food	
  a-er	
  it’s	
  eaten?	
  

	
  
CH.	
  43	
  

Molecules	
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Molecules	
  of	
  interest	
  

•  Carbs	
  and	
  Lipids	
  more	
  common	
  
•  Lipids	
  carry	
  the	
  most	
  energy	
  (9	
  kcal	
  vs.	
  4	
  kcal)	
  

•  What	
  do	
  you	
  want	
  on	
  your	
  toast?	
  
– BuVer,	
  Jam/Jelly,	
  Peanut	
  BuVer	
  

Carbohydrates	
   Lipids	
   Proteins	
  

Summary of macromolecule digestion into subunits 
Disaccharides 

Maltose (Gl+Gl) 
Sucrose (Gl + Fr) 
Lactose (Gl + Gal) 

Monosaccharides 

gluose 
frucose 

galactose 

Polysaccharides 

starch 
(amylose) 

Proteins Peptides Amino Acids 

Fats (triglycerides) Emulsified fats 

monoglycerides 

fatty acids 
glycerol 
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The human digestive system preview: 

amylase 

pepsin, HCl 

bile (emulsifier) 
trypsin, amylase, 

H2CO3 (alk), 
lipase 

subunit absorption bacterial culture  

water reabsorption  waste holding, 
elimination  

acidic	
  
por&on	
  

alkaline	
  
por&on	
  

hVp://www.sciencephoto.com/media/149302/enlarge	
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The	
  mouth	
  

•  Salivary	
  glands	
  produce	
  
amylase	
  to	
  breakdown	
  
carbohydrates	
  (starch)	
  

•  The	
  tongue	
  secretes	
  
lipase	
  enzymes	
  which	
  
begin	
  to	
  breakdown	
  
lipids	
  

hVp://www.3dscience.com/3D_Images/Human_Anatomy/Diges8ve/Open_Mouth.php	
  

Stomach	
  

•  Highly	
  muscular	
  organ	
  	
  
– Some	
  mixing	
  
– Creates	
  a	
  uniform	
  
consistency	
  

•  Releases	
  Hydrochloric	
  acid	
  
(HCl)	
  

•  Par8al	
  diges8on	
  of	
  proteins	
  

Fig.	
  43.8	
  pg	
  966	
  

Stomach	
  

•  Diges8on	
  (denaturing)	
  of	
  proteins	
  by	
  acid	
  
•  2-­‐3	
  pH	
  

– Unfolding	
  proteins	
  (loss	
  of	
  2o	
  and	
  3o	
  structure)	
  
– Pepsin	
  =	
  enzyme	
  denatures	
  proteins	
  

– Why	
  doesn’t	
  pepsin	
  dissolve	
  our	
  own	
  cells?	
  
•  Stored	
  in	
  cells	
  and	
  released	
  into	
  lumen	
  as	
  pepsinogen	
  
•  Pepsinogen	
  becomes	
  pepsin	
  in	
  presence	
  of	
  acid	
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Stomach	
  

How	
  does	
  the	
  acid	
  get	
  into	
  the	
  stomach?	
  
	
  
H20	
  +	
  CO2	
  à	
  	
  	
  	
  	
  H2CO3	
  	
  	
  	
  	
  	
  à	
  H+	
  +	
  HCO3	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  Carbonic	
  acid	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  bicarbonate	
  
H+	
  ac8vely	
  pumped	
  into	
  lumen	
  by	
  ATPase	
  
(requires	
  energy)	
  	
  

Concentra8on	
  gradient	
  ~3	
  mill	
  to	
  1	
  

Fig	
  43.9	
  pg	
  967	
  

Stomach	
  acid	
  
Why	
  aren’t	
  we	
  diges8ng	
  ourselves?	
  

•  Stomach	
  lining	
  safe	
  
because	
  of	
  mucous	
  

•  Stomach	
  acids	
  do	
  not	
  
cause	
  most	
  ulcers	
  
– Helicobacter	
  pylori	
  
(published	
  1983,	
  
Nobel	
  Prize	
  2005)	
  

•  Self	
  inflicted	
  research!	
  
•  Who	
  wants	
  yogurt?	
  

hVp://www.humenhealth.com/helicobacter-­‐pylori-­‐2	
  


