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Alimentary systems - Three Models

Many stomachs; 
Ruminants have very 
motile rumen; mixes food

Typical vertebrate midgut; 
increase transit time -> 
increased absorption 
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Typical Vertebrate Stomach
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Small Intestine
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Small Intestine
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Carbohydrates      Proteins              Fats 

monosaccharides   amino acids      fatty acids

broken     down

transport proteins
(active transport)

diffusion
(no transporter)

cross    cell    membrane via
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Stomach is regulated by hormones 
(and stretch)
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Fluid Resorption
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Lots of Fluids necessary 
for Digestion!  ->  
Need major resorption 
to maintain fluid balance  
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Digestive systems of vertebrates

Stomach 
Liver 
Gall Bladder 
Pancreas 
Small intestine 
Large intenstine (colon)

All else equal, absorption 
proportional to gut transit time.  

Predators eat energy dense 
food, tend to have shorter, 
straighter gut 

Herbivores have longer gut/ 
specializations to aid with hard-
to-digest foods

Birds have no teeth!: gizzard/crop 
(muscular pocket pre-stomach)= 
swallow stones&sand, help to grind 
seeds&grain



 

Polysaccharides
Polysaccharides are sugar polymers that serve 
many functions:  
• energy storage and  
• structural functions. 

Polysaccharides can consist of several thousand 
monosaccharides joined by glycosidic linkages.  

http://www.dynamicscience.com.au/tester/solutions1/chemistry/bonding/bonding10b.htm
http://www.dynamicscience.com.au/tester/solutions1/chemistry/bonding/bonding10b.htm


 

Polysaccharides

Two forms of 
starch

Amylopectin: α 1-4 and α 
1-6 glycosidic linkages.  

Because of the way the 
subunits are joined, the 
glucose chains have a 
helical structure. 

Amylose: α 1-4 
glycosidic 
linkages.

Polysaccharides are sugar polymers that serve many energy 
storage and structural functions. 
Polysaccharides can consist of several thousand monosaccharides 
joined by glycosidic linkages.  

Starch is the 
major storage 
form of glucose 
in plants

http://www.dynamicscience.com.au/tester/solutions1/chemistry/bonding/bonding10b.htm
http://www.dynamicscience.com.au/tester/solutions1/chemistry/bonding/bonding10b.htm


 

Polysaccharides - Glycogen

muscle

Glycogen is the major storage form of glucose in animals

http://www.dynamicscience.com.au/tester/solutions1/chemistry/bonding/bonding10b.htm
http://www.dynamicscience.com.au/tester/solutions1/chemistry/bonding/bonding10b.htm


Cellulose has different glycosidic linkages than starch 

 

Polysaccharides - Cellulose

Animals cannot digest 
cellulose.  
Need symbionts to help 
digest the β linkages via 
fermentation.

Cellulose is the most abundant structural polysaccharide in 
plants - gives plant cell walls their rigidity

Each monomer is “flipped” relative to the next

http://www.dynamicscience.com.au/tester/solutions1/chemistry/bonding/bonding10b.htm
http://www.dynamicscience.com.au/tester/solutions1/chemistry/bonding/bonding10b.htm


 

Polysaccharides - Cellulose

Cellulose provides 
structure for plants to 
grow tall even without 
a skeletonHydrogen bonding among cellulose molecules form them 

into cable-like units called microfibrils. 

Griffith 2008 

Cellulose is not branched.

Hydrogen bonding across the chains 
produce cable-like units called 
microfibrils. 

http://www.dynamicscience.com.au/tester/solutions1/chemistry/bonding/bonding10b.htm
http://www.dynamicscience.com.au/tester/solutions1/chemistry/bonding/bonding10b.htm
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Digastric (multichambered) stomach: 
Foregut Fermentation - Cow
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Rumination: “Chew cud”
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Sheep
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Rumen is HUGE!
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• a

28
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-fermentation takes up a lot of space, in non-ruminant animals this is an enlarged 
portion of colon (head or anterior end) called Cecum

Hindgut Fermentation: in Cecum
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Fermentation in a Ruminant (sheep)

17



Zoology 430: Animal Physiology 09/22/10 18



Zoology 430: Animal Physiology 19

Typical Columnar Epithelial Cells 
of Vertebrate Gut

Squamous Epithelial Cells of 
Platypus Gut!

Krause & Leeson 1974
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Monotreme Gastric Mucosa
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Projections into lumen

Connective tissue cores

Stratum corneum

Mechanical breakdown of  food?

Duck-billed platypus Echidna
Eats termites, small insectsEats shrimp, river inverts, 

mud?

http://curiousanimals.net/animals/monstrous-animal-echidna/http://www.animalfactguide.com/blog/2008/12/

Krause & Leeson 1974

http://curiousanimals.net/animals/monstrous-animal-echidna/
http://curiousanimals.net/animals/monstrous-animal-echidna/
http://www.animalfactguide.com/blog/2008/12/
http://www.animalfactguide.com/blog/2008/12/
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Monotreme guts are 
basic (pH 6.8)!

Genome sequencing 
reveals that the genes 
for pepsidases and HCl 
secretion have been 
lost or inactivated.


