
 12
 1

(Gastrointestinal physiology I)

http://animals.pppst.com

 (active transport)  (contraction)  (synthesis) 
 (secretion) 

 (simple sugar, fatty
acids, and amino acids) 

 (building blocks) 

 (epidermis) 
 ( ) 

 3  (foregut)  (midgut)
 (hindgut)

 1  (carnivores) 
(high energy)  (high protein)  (meat) 
 2.  (herbivore) 

 2 

http://animals.pppst.com/
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 12.1  ( :  Narayan, 2014)

 12.2  3 :  Scott, 2016)

 2.1  (pre-gastric fermentation) 

 (absorbable units)  (rumen) 

2.2 
(hindgut)  (colon)  (caecum) 

 (nonselective) 
 (highly selective) 
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 12.3  (rumen) ( :  McPhie, 2013)

 12.4 
:  McPhie, 2013)

 3.  (omnivore) 
 (digestive

enzymes) 

450%

 12.5  (  www.dailymail.co.uk  www.mofga.org)

http://www.dailymail.co.uk/
http://www.mofga.org)/
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 12.1 

 (

)

 (
)

 (
)

ly
 20 

ly
 20 

 3  (
)

:

4. (filter feeders)  (baleen whales) 

5.  (detritivores or deposit feeders) 

6.  (fluid feeders)
 (parasites) 

 (host)  (tapeworms) 

7. 
 (symbiont-bearing) 

 7.1  (reef-building coral) 
 (symbiont)  (photosynthesizing

dinoflagellae) 
 7.2  (Vestimentiferan, tubeworm)  (hydrothermal vent) 

 (hydrocarbon seeps) 

(chemosynthesizing bacteria)
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 12.6  ( :  bioweb.uwlax.edu )

 12.7 
 ( :  scienceinschool.org)

 (
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) 

 4 
1.  (motility)
2.  (secretion)
3.  (digestion)
4.  (absorption)

 12.8 
:  Lumen Learning, 2013)

 (motility)

 (worm-shape animals) 

 (tone) 

  
 2 
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 1.  (propulsive movement) 

(segment) 

(esophagus) 

 2.  (mixing movement)  2  1) 
 2) 

) 
 (external anal sphincter) 

 (rumination) 
 (motor cortex) 

 ( )
 (secretion)

 (digestive juices) 

 ( )

 ( ) 

 (digestion)

 (anterior regions) 
 (hydrolysis, breakdown by water)  (hydrolytic

enzymes) 



476

 12.2  (process of digestion)

:  slideshare.net, 2013

 (  (endocytosis) 
)

 1.  (simple sugar) 
(monosaccharides)  (glucose)  (fructose)  (galactose) 

 (starch)  (alpha-
bonds)  (celluloses)  (beta-bonds) 

 (cellulose)

 (termites)  (wood-boring beetle) 

 (chitin) 

 12.9  ( :  Fike, 2005)
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 12.10  ( :  Wah, 2014)

 (glycogen) 
Cecropia sp.  (bamboolike tree) 

Azteca sp. 
 2.  (disaccharides)  (sucrose) 

 (trehalose) 
 2  (maltose)  2 

(lactose) 
 3. 

 4. 
 (peptide bonds) 

(polypeptides) 

 12.11  ( :  Reusch, 2013)

 5.  3 
 (triglycerides)  (neutral fats) 

 3  2 
 (monoglycerides)  1 

 (free fatty acids) 
 (waxes) 

(esterase) 
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 12.12  (  a100000, 2014)

 (pancreatic
nuclease)  (RNase)  (DNase) 

 (duodenum) 
 (rumen) 

20%  (abomasum) 
 (absorption)

 ( ) 

 (hydrophilic units) 

 (annelids)  (typhlosoles)

 12.13  ( :  Knoll, 2010)
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 12.14 :  DeMaria, 2014)

 12.15 :  DeMaria, 2014)

 12.16 :  DeMaria, 2014)
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 ( Mytilus) 
 ( , echinoderm) 

 (dissolved organic matter, DOM) 

 (digestive system)  (digestive/
gastrointestinal tract)  (accessory digestive organs) 

 (osmoregulation) 
 (endocrine secretions)  (immune function)  (elimination of

toxin)
 (foregut)  (stomodaeum)
 (midgut)  (mesenteron) 

(hindgut)  (proctodaeum) 
 (cuticle)  (intima) 

 12.17  3 :  Legner, 2012)

 (pharynx) 
(esophageal)  (crop)  (proventriculus)  (stomodeal valve) 

 2 
 (diverticula) 

 (gastric caecae) 
 (anterior end)

 12.18  ( :  Ramel, 1999)
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 (pyloric valve) 
 (anus)  2

 1)  (anterior intestine)  2)  (posterior rectum) 
 (malpighian tubules)  (excretory organs) 

(mouth)  (pharynx/ throat)  (stomach/
rumen)  (proventriculus-gizzard complex)  (small
intestine)  (large intestine) 

 12.19  ( :  Wasito, 2013)
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 12.20 :  Tumblr, 2013)

 12.21  ( :  Poultry Hub, 2013)

 12.22  ( :  Poultry Hub, 2013)
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 12.23  ( :  heorganicdog.wordpress.com)

 12.24  ( :  ThoughtCo, 2011)

 (salivary glands)  (pancreas) 
 (exocrine pancreas)  (biliary system)  (liver) 

 (gallbladder)  3  (metazoan) 
 (exocrine organs) 

 (autonomous smooth-muscle function)

 (self-excitable cardiac muscle) 
 (pacemaker/ pacesetter cells) 

 (slow-wave potentials)  (basic
electrical rhythm/ BER)  (pacesetter potentials) 

 (interstitial cell) 
(Cajal cell)  (interstitial cell of Cajal) 
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 (rhythmic, wavelike fluctuations) 

 (peak) 

 (slow-wave rhythmic oscillates) 
 (depolarizing

slow-wave peak) 

 (gap junctions) 

 (functional syncytium)
 (rhythmic digestive contractile activities)

 (peristalsis)  (segmentation) 
 (haustral contraction) 

 12.25  ( :  Tenderness.co, 2016)
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 (intensity) 

 (voltage-gated Ca2+ channels) 

 (ruffed grouse) 

 (intrinsic nerve plexus)

 2  1)  (myenteric plexus) 
(Auerbach's plexus)  2)  (submucous plexus) 

 (nerve net) 
 (intramural

nervous system) 
 2 

 (enteric nervous system)

 12.26  (Intrinsic nerve plexus) ( :  Berne  Levy, 2008)
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 (stomatogastric nervous system) 
 (peripheral ganglia)  (gut)

 (exocrine
cells)  (endocrine cells) 

 (output neuron)  (excitatory neuron)
 (inhibitory neuron)  (vertebrate

enteric neurons) 
 (neuromodulators) 

 (vasoactive intestinal peptide) 
 (intrinsic nerve network) 

 (extrinsic nerve) 
 (intrinsic nerve)

 12.27  (enteric nervous system) :  Micarelli, 2015)
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 (extrinsic nerve)
 2 

 (fight-or-flight sympathetic nervous system) 

 (rest-and-digest parasympathetic nervous system) 

 (intrinsic nerve plexuses) 
 (acetylcholine-secreting output neurons)  (local reflexes) 

 (sensory receptors) 
 3 

 1.  (chemoreceptors) 
 2.  (mechanoreceptors)  (pressure receptors) 

 3.  (osmoreceptors)  (osmolarity) 

 (neural reflexes) 
2  (effector cells) 

 ( )  (
)  ( )

 (mouth)

 (specialized appendages) 
 (locust) 
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 (mandible) 
 (suckling tubes)  (chisels) 

(chitinous teeth) 

 6  1 

 (mouth and oral cavity)

 1.5  130o

 30o  (hinged jaws) 

 2  2 

 12.28 :  Michael Havens, 2014)

 (palate)

 (hard palate) 
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 (soft palate) 
 (membranous) 

(pelicans)  (storage cavity) 
 (dangling projection)  (uvula) 

 (pharynx/throat)
 (

)  (pharyngeal
pump)  (cibarial pump) 

 (mastication)

 (incisors) 

(canine teeth) 

(dental pad) 

 (diastema)  (cheek teeth) 
(premolar)  (molar) 

 (Baleen whales, Mysticeti) 
 (krill) 

 (filter feeding)

  

 (bolus) 

 (chewing center)  (medulla
oblongata) 

 (saliva) 
 (common duct)

 (labium)  (hypopharynx mouthpart)
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 2  1) 
(serous product)  2) 
(mucous product)  (serous cells) 

 (swifts)  (swallows)
 (nest-building season) 

(edible-nest swiftlet)  50 
(cemented saliva) 

 12.29  ( :  Birchard, 2013)

 99.5%  0.5% 
 (osmolarity) 

 (hypotonic) 
 (hypertonic)  (isotonic)

 1. 
) 

 2.  ( ) 
 (salivary amylase) 

 2 
 (invertase) 

 (lingual lipase)
 3.  (antibacterial action)  2  1)

 (lysozyme)  2) 
(rinse) 
 4. 
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 5. 

 6.  (bicarbonate buffer) 

 (salivary bicarbonate) 

 7. 

 8. 
 (anticoagulant) 

Lepidoptera, Hymenoptera Trichoptera
 (cocoons)  (shelters)  (net-spinning caddisflies)

 (nonruminant mamals) 

 (buffer) 
 (ruminoreticulum) 

 12.30  ( :  Paulev  Zubieta-Calleja, 2004)

 (parotid gland) 
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 (nervous system reflex)

  
 (basal salivary secretion)  5  5 

 2  (second circulation
system)  140  10 

 50%  ( ) 

 12.31  ( :  Paulev  Zubieta-Calleja, 2004)

  
(salivary reflexes) 2 
 1.  (Simple/ unconditioned salivary reflex)
 2.  (Acquired/ conditioned salivary reflex)

 (simple/ unconditioned salivary reflex)

 (salivary center) 
(medulla)  (extrinsic autonomic
nerve) 
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 12.32 :  Rakshita, 2013)

 (acquired/ conditioned salivary
reflex)

 (mouthwatering) 

 (medullary salivary center)

 2 
(antagonist)  2 

 (watery saliva) 

 (triglyceride) 
(hydrogenated coconut oil) 

 (finicky response)
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 (pharynx, esophagus, and crop)

(swallowing/deglutition) 

 (all or none reflex) 
 (bolus/ ball of foods) 

 (pharyngeal
pressure receptors)  (swallowing center) 

 (sequentially programmed all-or-none reflex) 

 2  1)  (oropharyngeal stage)
 2)  (esopharyngeal stage) 

 (  (choking))

 12.33  ( :  miss stellates, 2016)

 1. 
 2. 

 3.  (larynx/vocal box) 
 (vocal folds)  (laryngeal opening/glottis) 

 (laryngeal muscle) 
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 (epiglottis) 

 (respiratory connection)
 4. 
 5. 

 (evolutionary accident)  (air
breathing)  (ventral lungs) 

 (dorsal tube) 
 (crossover)

 (esophagus)
 2 

1/3 

 (sphincters) 
 (pharyngoesophageal sphincter) 

(gastroesophageal sphincter  cardiac sphincter)

 12.34  2  ( : Erwina, 2011)

 (subatmospheric intrapleural pressure) 
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 (eructation/
belching) 
(passive elastic tension) 

(oropharyngeal stage)
 (valves) 

 65%  27%  7%  0.5%  0.2% 

 (nasopharyngeal sphincter) 

(alveolus)  (aromatic compound) 

 (esopharyngeal/ esophageal stage) 
 (pharyngeal mucosa) 

(primary peristaltic wave) 
 (peristalsis) 

 (peristaltic wave) 
 5-9 

 12.35  (  miss stellates, 2016)

 2 (second peristaltic wave) 



497

2 

 12.36  (  miss stellates, 2016)

(heartburn) 

 (achalasia) 

 (reflux) 
 (crop)

 (saclike outpouching) 
 (oligochaete) 

 (fluid-
feeding insects) 

 (Lepidoptera) 
 (lateral diverticulum)  (domestic fowls) 

 (granivorous)  (fish-eating birds) 
 (carnivorous)  (insectivorous birds) 
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 1  2 
 1.  (proventriculus-gizzard organs) 

 2. 
 (proventriculus) 

 1 
 (vagal

impulses)  (emptying rate)

(prolactin) 

(crop milk) 
(hoatzin)  (modified rumen) 

 (plant
alkaloids)  2  (volatile fatty
acids)  (musky odor) 

 (anterior sternum) 

 (trade off) 

(lips) 

 10 
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