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OVERVIEW
· General functions

· Segmental contractions leading to nonpropulsive mixing and churning

· Propulsive movements including peristalsis moving food and digestive products caudal

· Reservoir function of some hollow organs made possible by sphincters at outlet

· Phases of GI regulation

· Cephalic phase

· Origin of stimuli = head

· Stimulated by taste, smell, sight emotions

· Gastric and Intestinal luminal phases originate in the stomach and intestine, respectively

· Mechanoreceptors (volume, pressure)

· Chemoreceptors (amino acids, fatty acids, pH)

· Osmoreceptors (osmolarity)

· Splanchnic Circulation

· Digestive system receives a large fraction of cardiac output (25-30% at rest)

· Blood flow increases following a meal

· Three major arteries supplying GI tract

· Celiac

· Superior mesenteric artery

· Inferior Mesenteric artery

· Venous drainage empties into portal vein

· Perfuses to the liver so that organ is exposed to all absorbed molecules

· Abundant microcirculation and high permeability ensuring adequate exchange

· Most capillaries are of fenestrated type

· Lympatic vessels especially abundant in the small intestine and convey about 1L/day of lymph

· Enteric Nervous System

· Can function independent of the CNS

· Contains sensory/afferent neurons, interneurons, and motor/efferent neurons located within the bowel wall

· Short reflex pathways

· Occur entirely within the wall of the gastrointestinal tract

· Long reflex pathways

· Information from receptors in the smooth muscle or mucosa is relayed to the enteric nervous system to higher centers via vagal afferents

· May trigger a response carried by vagal efferents resulting in alteration of motility, secretion, or hormone release

· Two parts

· Myenteric Plexus

· Provides main innervation of smooth muscle

· Submucosal plexus

· Provides primary innervation to the mucosa
· Extrinsic Innervation of the digestive system 

· Parasympathetic: synapses and has ganglia in organ 

· Cranial Nerves VII, IX, X

· Vagus nerve (X) innervates pancreas, liver, gall bladder, stomach, small intestine, and proximal colon

· Primary neural control of GI tract

· Sacral nerves (S2-S4)

· Innervate distal colon and rectum

· General Processes Affected by GI Regulatory Molecules

· GI Secretion (stomach, pancreas, intestine)

· GI Motility (stomach, intestine, gallbladder)

· Endocrine secretion (pancreatic islets)

· Incretin: a hormone from the gut which is released in response to food and brings about secretion of insulin

· Growth of GI organs

· Food Intake
· Gastrin-CCK family
· Gastrin
· Major physiological effects: gastric acid secretion and gastric mucosal growth
· Synthesized in G cells of the gastric antrum
· Released in response to protein and peptide in the stomach or neural stimulation through GRP
· CCK
· Major physiological effects: gallbladder contraction, pancreatic enzyme secretion, inhibition of gastric emptying
· Synthesized in I cells of the dueodenum and jejunum
· Released in response to protein and fat in the intestine
· Similarities
· Both synthesized as large precursors and post-translationally cleaved
· Common amidated carboxyl terminal
· Secretin-GIP-VIP-Glucagon family
· Secretin
· Major physiological effects: stimulation of bile and pancreatic HCO3 secretion and inhibition of gastric acid secretion
· 27 amino acid peptide synthesized by S cells in duodenal mucosa
· Released in response to acid (pH 4.5) in duodenal lumen
· Gastric Inhibitory Pepide
· Major physiological Effects: stimulation of insulin secretion (incretin) and inhibition of gastric acid secretion
· Synthesized and released from a distinct type of duodenal endocrine cells in response to luminal nutrients
· Glucagon
· Precursor found in both pancreas and gut
· Processed in islets to glucagon
· Processed in gut to GLP-1 and GLP-2
· Vasoactive Intestinal Peptide
· Widely distributed neuropeptide most often inhibitory to muscle but stimulates glandular secretion
· Tumors result in secretory diarrhea
