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 A basic understanding of the overall 
organization of the gastrointestinal system.  
An understanding of how the different 
gastrointestinal organs are regulated and 
coordinated with each other  

 Overview; enteric nervous system 



 Textbook:  
◦ Syllabus-primary source 
◦ Guyton and Hall Textbook of Medical Physiology, 13th ed. 

(2016) Available in digital form from Lane Library. 
◦ Endoscopy videos: The DAVE Project (Digital Atlas of 

Video Education) 
https://itunes.apple.com/us/podcast/dave-project-
gastroenterology/id134278089?mt=2 



R. Horvitz 





Grant’s Atlas, 1972 



Gastrointestinal Organs 

 Oral cavity 
 Salivary glands 
 Esophagus 
 Stomach 
 Liver 

 Gallbladder 
 Pancreas 
 Small intestine 
 Large intestine 
 Rectum and anus 

 



Physiological Processes 
 Muscular contraction/Motility 
 Nervous 
 Endocrine system 
 Exocrine system 
 Epithelial transport 
 Biochemical biosynthesis & detoxification 

 



Pathology 

 Oncology 
 Infectious Disease 
 Nutrition 
 Metabolism 
 Motility/neurobiology  
 Vascular 
 Endocrine 
 Immunology/autoimmune diseases 



Grant’s Atlas, 1972 









Grant’s Atlas, 1972 



Henry Gray (1825–1861).  Anatomy of the Human Body.  1918. 



Integrative Functions 
 
Enteric Nervous System 
Gastrointestinal Hormones 





GI Motility and Nervous System Control 
Enteric NS controls: 

 GI motility and movement of lumenal 
contents 

 Secretion of digestive enzymes and fluids 
 Absorption of digestive products, water 

and electrolytes 
 Circulation of blood and the removal of 

absorbed substances 



Typical cross-section of the gut 



Cellular organization of GI smooth muscle 
 



Membrane potentials in intestinal smooth muscle 



The gastric action potential 





Annu. Rev. Physiol. 2006. 68:307–343 

Interstitial Cells of Cajal 



In addition to intrinsic muscle 
cell activity , the GI tract is 
endowed with… 
 
A nervous system of its own 



Myenteric and submucosal plexuses 
100,000,000 neurons! 



Descending input to both plexuses 



Relation between 
enteric and 
sympathetic and para- 
sympathetic nervous 
systems  



Overall control by 
sympathetic nervous 
system 



Enteric sensation sends inputs to higher centers and 
feedback input to enteric nervous system 



Importance of enteric nervous 
system for peristalsis 







Excitatory, 
cholinergic motor 
neurons activate 
circular muscle 
contraction 



The GI neuromuscular unit 



Excitatory junction potentials are very slow  



Enteric inhibitory neurons oppose depolarization, 
contraction 



There are many 
putative 
neurotransmitter 
substances 



Role of NO as inhibitor of GI contractility 



Enteric NOS-containing neurons 

NOS often colocalized w/ VIP or NPY 



Inhibitory neurons project downstream to relax circular 
muscle in advance of intraluminal content 



Propulsion generated by coordinated contractions 
of smooth muscles 



Distension causes reflexive upstream contraction 



Diseases arising from deficient 
enteric neurons 

•Adynamic Ileus 
stress response 
 

•Chaga’s Disease (Trypanosoma Cruzi) 
megacolon and megaesophagus. 
 

•Paraneoplastic syndromes 
 

•Hirschsprung’s disease 
congenital megacolon, agangliosis 



Normal Adominal X-ray 



Adynamic Ileus 



Hirschsprung’s Disease 

Rev. Inst. Med. trop. S. Paulo vol.43 no.4 São Paulo Aug. 2001 
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