
 14
 3

(Gastrointestinal physiology III)

 (small intestine)

 14.1  ( :  Gillaspy, 2011)

 (

(pregastric absorption)  (rumenoreticulum) 

 (cecum)

 3  (duodenum)  (jejunum)  (ileum) 
 (Meckel’s diverticulum)  (vitelline duct) 

 14.2 :  Hill, 2014)

 (digestive tract wall)

 4  (mucosa) 
(submucosa)  (muscularis externa)  (serosa)

 1.  (mucosa)  3 
  1.1  (mucous membrane) 
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 (exocrine cells)  (digestive juice)  (endocrine cells) 
 (gastrointestinal hormones)  (epithelial cells) 

  1.2  (lamina propria) 

 (gut-associated lymphoid tissue, GALT) 

  1.3  (muscularis mucosa) 

 14.3  ( :  srigot55, 2013)

2.  (submucosa)

 (mucosal layer) 
 (submucous plexus) 

3.  (muscularis externa)
 2  1)  (inner circular layer)  2) 

(outer longitudinal layer) 

 2  2 
 (myenteric plexus) 

4.  (serosa)

 (mesentery) 
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 14.4  4  ( :  Madhumalika, 2013)

 2
 1)  2) 

 1.  (small intestine
mucosa) 
  -  (fold) 

 3 
  - 

 (villi)  10 
 (mucous cells) 

 2-3 
 60 

 -  (microvilli/ brush border) 
 20 

3,000-6,000 

 (glycocalyx)
 (carbohydrate-rich filament)

 3  600 

 1/3-2/3 
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 14.5  ( :  Chen, 2009)

 14.6  (  Khanage, 2015)

 (structure of a villus)

(transepithelial transport) 

  -  (epithelial cells) 

 -  (capillary network) 

 -  (terminal lymphatic vessels) 
 (central lacteal) 

 (interstitial fluid)

 1 
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 (segmentation) 

 2-3 . 
 (contractile ring) 

 (contracted segment) 

 (segmentation contraction)  (pacesetter
cells)  (basic electrical rhythm, BER) 
(gastric BER)  (peristaltic wave) 

 (small intestine BER) 

 14.7  ( )  ( )
:  Droual, 2013)

 (excitability) 
 (threshold) 

 (gastroileal reflex) 

 2 

 (spontaneous depolarize) 

 12  9 
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 3-5 .

 14.8  (  image.frompo.com)

  
 (migrating motility complex)  (intestinal

housekeeper) 

 100-140 

 (motilin) 

 (ileocecal juncture) 
 (cecum) 

 1.  (valve) 

 (colon) 

 2.  6-7 .  (ileal wall) 

 (ileocecal sphincter) 

 1.5 
 (succus entericus) 



545

 (hydrolysis) 

 14.1  3 

)

 1.  (enterokinase) 
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 2.  (disaccharidase) 

 3. 

(waxes)  (reticulorumen) 

 (glucosidase) 

 (gastric mucosa) 

 (intestinal glucose transporters) 

 (short-term deficits) 

 2 

 50% 

12  2

 2  (crypt
of LieberkÜhn)  (gastric pits) 

 (mitotic activity) 

 100  1 
 3  3
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 (Paneth cells) 
 2 

(defensins) 

 14.9  ( :  Holoyda  Grikscheit, 2015)

 2 
 (luminal surface) 

(co-transport) 
 (basolateral border) 

 (energy-dependent Na+ absorption) 

 (
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) 
(hydrostatic pressure) 

 14.10  ( :  Amazonaws, 2013)

 (secondary active
transport)  (co-transport carrier) 

 (facilitated diffusion/passive carrier-mediated transport)

 14.11  ( :  Chhabra, 2012)
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 (Na+ cotransport) 

 3 
 1.  (digestive enzymes) 
 2. 
 3. 

 (endogenous proteins) 20-40  3 

(intracellular peptidase) 

 14.12  ( :  Koeppen  Stanton, 2008)
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 (IgA) 

 (persorption) 

 2  1-10% 

 (lipid
emulsification) 

 (absorptive lining)

 (fat emulsion) 
 (fat-solubilizing) 

 (reabsorb) 

 (passive process) 

 (chylomicrons) 

 (lipoprotein) 

 (triglyceride-rich chylomicrons) 
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 14.13  ( :  Amazonaws, 2013)

12
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(portal circulation) 

 (thoracic duct) 

 (inundated) 

 3 
. 1920 

 (high-
speed ultracentrifuges)  (high density lipoprotein,
HDL)  (low density lipoprotein, LDL) 

 (very-low density
lipoprotein, VLDL) 

 ( ) 

 14.2 

 9 
 1,250 .  1250  (

 80%) 
 9,500 .  2,500 .  7,000

. 
 (secretory cells) 

 2.75 
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 9,500 .  95%  9,000 . 
 500 . 

 (acid-base abnormalities) 
 (HCl) 

 (
)  (

) 

 (alkaline ion) 

(postdigestion alkaline tide)  7.4  7.6 
 0.2 (Rana catesbeiana)  0.1 

 (Bufo marinus)  0.05  0.02 

 ( ) 

 (respiratory alkalosis)

 (NaCl) 
 4  ( ) 

 14.14  ( :  Velkey, 2009)
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 (diarrhea)

 (dehydration)
 (metabolic acidosis) 

 (unabsorbed fluid) 

 (large intestine)
 (colon)  (cecum) 

 (reticulum/cloaca)
 (cecum)

 (ileocecal valve)  (ceca) 

 (vermiform appendix) 
 (lymphocytes) 

 14.15  ( :  Chatha, 2015)

 (colon)

(ascending colon)  ( transverse colon)  (descending colon) 
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 (rectum) 
 3  1)  (coprodaeum)  (excrete) 

2)  (urodaeum)  (ureter) 
(oviduct)  3)  (proctodaeum)  (excreta) 

 (musculus anus)

 14.16  ( :  Azad, 2015)

 14.17 :  Studyblue.com, n.d.)
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 (bursa of Fabricius) 

 14.18  Rawlings, 2014)

 (unstructured colon) 

(complex polysaccharides) 

 20

 14.19 
:  Heron, 2014)

 (sacculations) 
 (longitudinal

band)  3  (taenia coli) 
 4  ½  2 
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 (haustra) 

 14.20  ( :  Mandok, 2008)

 (haustral contractions) 

 9-12  1  30 

 (nonpropulsive) 
 2

 (back-and-forth mixing movement) 

 (midcolon region) 
2 

 14.21  ( :  Shaikhani, 2010)
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 (antiperistaltic contraction) 

 (volatile fatty acids) 
 (cecocolic sphincter) 

 (colonic movement) 

 (colonic bacteria) 

 500 . 
 (indigestible food

residue) 
 (excreta/feces) 

 (postgastric fermentation)  (pregastric fermentation)
 (postgastric fermentation) 

 (ruminant) 
 (nonruminant herbivores)

 4  (galliformes)  2 
 (grouse) 

 (passerines)  (raptors) 
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 4 

 4 

 14.22 
:  Oiler  Crean, 2014)

 (microflora) 
 (salmonella colonization) 

 (short-chain VFAs)

(bacteriostatic) 
 (reingestion of feces)

 (coprophagy) 
 2 

 50%

 1/3  ¾ 
 (massive movements) 

 (evacuate) 

-
 (gastrocolic reflex) 

 (extrinsic autonomic nerves) 
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 (gastroileal reflex) 

 (defecation reflex)

(internal anal sphincter)  (sigmoid colon) 
 (external anal sphincter) 

 14.23  ( :  Jade, 2015)

 2 
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 (colonic buffer) 
 ( ) 

 (anterior
end)  (hindgut) 

 (wood-eating termites  wood roach)

500 .  350 .  150 
 150  100 

 50 

 (Na+ independent process)

 (ruminant digestion)

(ruminate )  

 (true ruminant/ ruminantia) 
 (antelope)  4  ¾ 
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 14.24  ( )  ( ) ( :  Tanika, 2014)

 -  (pregastric region)  (forestomach)  3 
 (rumen)  (reticulum) 

(pseudoruminants/ Tylpoda)  3 

 14.26 
:  Tanika, 2014)

 (ruminoreticulum) 
 2 

 (digestible unit) 

 (abomasum) 

 2 

 (pillars)  (longitudinal pillars) 
 (dorsal sac)  (ventral sac) 
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 (ruminal fluid) 
 14% 

 (papillae) 
 ( ) 

 14.27  ( :  Carr, 2005)

 (ruminoreticular
fold)  2  2 

 (hardware disease) 

 (peritonitis) 

 (cardia) 

 (reticular groove)  (reticulo-
omasal orifice) 

 (leaf-like structure) 

(omasoabomasal orifice) 

 (spiral folds) 
 (fundic area)  (pyloric region) 
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 (displaced abomasum syndrome) 

 (pyloric sphincter) 

 (torus pyloricus)

 (preruminant phase) 

(colostrum) 
 (pinocytosis) 

 60-80% 

 14.27 
:  Thevetgroup, 2015)

 (peptic cells) 
 (rennin) 

 (milk protein)  (milk fat globules) 
(whey protein) 

 12-18 . 
 (pH optimum)  (  4.0) 
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 (acidosis)  (baby calf
diarrhea/ scour) 

 (splanchnic nerve) 
 (vagus motor nerve fiber) 

(gastric center)  (medulla oblongata) 

 2  (primary type) 

 20
 (eructation cycle) 

 (dorsal ruminal sac) 
 (cardiac sphincter) 

 (pharyngoesophageal sphincter) 

 (bloat)  (pasture bloat) 
 (legumes)  (alfalfa)  (clover) 

 ( ) 

 (extrinsic contraction)

 (intrinsic contraction)  (tone) 

 (ruminoreticular motility) 
 (regurgitation)  (extra contraction) 

 (inspiration cycle) 
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 (reswallow) 
 (reinsalivation) 

 (rumination cycle) 
 (chewing phase)  (redeglutition phase) 

 (bullus)  (reswallow) 

 2 
 (tension receptor)  ( ) 

 (craniodorsal pillar)  (slow-adaping
mechanoreceptors) 

 (
) 

 7.0
 (protozoa) 

 1  109-1010

 200 
 1) 

 (liquid associated bacteria)  2)  (solid associated/adherent
bacteria) 

 (adherent bacteria) 

 3)  (epimural
bacteria) 

 105-106  1 
 60 
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 5.5 

 50%

 14 
 (sporangium)  (flagellate)  (motile zoospores) 

 (hyphae) 

 (chemotaxis) 

 14.28 
:  Wanapat, Kang  Phesatcha, 2013)

 (lignin) 
(noncarbohydrate polymer) 
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 (xylose) 

 (volatile fatty acid)

 (glycolysis) 
,  (phosphoenolpyruvate, PEP)  (methane)  (acetate) 

 (butyrate) 
 (propionate)  60-70% 

14-20%  10-14% 

 70% 
 20% 

 (TCA cycle)  (acetyl CoA) 

 280 
 350  4.5-6.5 

 - ->  - ->  6.5 

 5.0  (cellulolytic
microbes)

 (protein metabolism)

 6 
 (deamination) 

 (isoacid) 
 (branched-chain fatty acid) 

 1 . 

 30-40% 
 (rumen undegradable protein) 

 (gastrointestinal proteolytic enzymes)
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 14.29  ( :  Zahid, 2014)

 (fat metabolism)
 (linoleic acid) 

C18:3  18  2  (unsaturated) 3 
 (galactoglycerides)  (linolenic acid,

C18:2)  (extracellular lipase) 
 1/3 

 (fat
droplet) 

 (biohydrogenated) 
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 18  (stearic acid,
C18:0)

 (biohydrogenated fatty
acid) 

 (polyunsaturated) 

 (vitamin synthesis)

12

 (oxalate) 

 (pollutant-laden krill) 
 (anthracene)

 (naphthalene) 

 (selective feeders) 

 50% 
 (intermediate feeders) 

 (gastrointestinal hormones)

1  (gastrin)  3
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 1. 

 2. 
 (ileocecal sphincter) 

 3.  (trophic) 

2.  (secretin)
 5 

 1.  (inhibit gastric emptying) 
 (neutralized) 

 2. 
 3.  (pancreatic duct cells) 

 4. 

 5. 

 14.30 
:  Murphy  Bloom, 2006)
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3.  (cholecystokinin, CCK)

 1. 

 2.  (acinar cells) 
 (

)
 3. 

 4.  (exocrine pancreas) 

 5. 

 6. 
 (satiety) 

 (Bulimia) 

4.  (gastric inhibitory polypeptide, GIP)
 (enterogastrone) 

 (glucose dependent insulinotrophic peptide) 

 (postabsorptive
phase) 

 (feedforward mechanism) 

5.  (motilin)  (gland cells) 
 (peristaltic pumping) 

(housecleaning function)
6.  (ghrelin)
(fasting periods)  (growth hormone) 

7. 3-36 3-36 (polypeptide YY3-36 or PYY3-36)

 (hypothalamus) 
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 14.3 

 www.lookfordiagnosis.com

 3  1) 
 2) 

 3) 
 3  1) 

 2) 12 
 3) 

http://www.lookfordiagnosis.com/
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