ROLE OF HORMONES IN DIGESTION:

	Hormone
	Cell Type
	Phases
	Active Residues
	Release Cues
	Inhibition (Feedback Loops)
	Targets & Effects
	Duration
	Other

	GASTRIN

(G-34, 

G-17)
	G cells of antrum (G-17) and duodenum (G-34)
	Cephalic

Gastric
	Amidated C-terminal 9-a.a. peptide 
	1.  Vagal input (cephalic only)  

2.  Peptides, a.a.’s, Ca2+ in stomach

3.  Enteric nerve release of GRP

4.  Stomach distension
	1.  Low pH (< 2.5) in gastric lumen

2.  Somatostatin

Upstream: more acid, slows corpus motility, closes LES, somatostatin

Downstream: speeds antral motility, opens pyloric sphincter (loss of alkaline food)
	1.  CCK-B Receptor (7-Tm, G-protein coupled) on parietal cells and ECL cells (release histamine, which binds H2-R on parietal cells and is pro acid release)

2.  Binds somatostatin D endocrine cells in stomach, causing somatostatin release (negative feedback)

3.  Modest pancreatic enzyme secretion via CCK-A-R


	G-34 (10 min). G-17 (3 min); serum gastrin increases 4X after meal, mostly G-17
	Prepro-gastrin (
Progastrin( gastrin

G-34 is thought to control GI epithelial growth

G-17 is thought to regulate H+ secretion

	CCK 

(cholecystokinin)
	I cells of small intestine (duodenum and jejunum)
	Early intestinal
	Amidated C-terminal 7-a.a. peptide, sulfated Y at residue 7; CCK-8, 33, 58
	1.  FA and a.a.

2.  Monitor peptide (from exocrine pancreas. + feedback), binds I cells, degraded by luminal enzymes (if lots of food present, escapes proteolysis, + feedback for CCK)
	Upstream effects: pancreatic secretion, bile, less acid secretion, slows gastric motility, closes pyloric valve

Downstream effects: accelerates motility, opens ileocecal valve
	1.  CCK-A-R on basolateral membrane of pancreatic acinar cells ( Ca2+ and PI metabolism increase ( release of pancreatic zymogens, monitor peptide

2.  CCK-A-R in gallbladder smooth muscle( bile release via contraction, relaxation of sphincter of Oddi

3.  Tightenes pyloric sphincter (inhibits gastric emptying)

4.  Potentiates secretin effects

5.  Opens ileocecal sphincter
	Degraded by plasma enzymes to CCK-8, which is removed by liver
	Larger CCKs are more abundant in GI

	Hormone
	Cell Type
	Phases
	Active Residues
	Release Cues
	Inhibition (Feedback Loops)
	Targets & Effects
	Duration
	Other

	SECRETIN

(27 a.a.)
	S cells (duodenum, jejunum), upper crypt and villus only
	Early intestinal
	Amidated C-terminal
	1.  Acid pH (< 4.5) in lumen

2.  FA in duodenal lumen
	1. Alkaline pH in lumen
	1.  Binds basolateral membrane-R in pancreatic ducts, increasing cAMP levels, enhancing CFTR activity on apical surface and leads to increased HCO3- secretion from pancreas 

2.  Increases small intestine motility and opens ileocecal sphincter

3.  Decreases gastric H+ secretion and slows gastric motility
	Half-life is a few minutes in plasma
	Controls pancreatic HCO3- release

Synergistic interaction with CCK

HCO3- neutralizes acidic chyme

	GIP  (an Incretin)

(Gastric Inhibitory Peptide) 42 a.a.
	Endocrine cells of duodenum and jejunum
	
	
	1.  Fat, protein and CHO (orally administered glucose)
	
	1.  Stimulates insulin secretion from B-cells in glucose-dependent manner

2.  Binds insulin target tissues, enhances uptake and metabolism

3.  Inhibits gastric emptying
	
	Only oral glucose causes GIP release; secretion of insulin into blood is doubled compared to IV glucose

	GLP (an Incretin)

(Glucagon-Like Peptide) 33, 37 a.a.
	Endocrine cells of terminal ileum and colon
	
	
	
	
	1.  Stimulates insulin secretion from B-cells in glucose-dependent manner

2.  Binds insulin target tissues, enhances uptake and metabolism

3.  Enhances lipid synthesis in adipocytes
	
	

	Hormone
	Cell Type
	Phases
	Active Residues
	Release Cues
	Inhibition (Feedback Loops)
	Targets & Effects
	Duration
	Other

	Motilin (22 a.a.)
	M cells of gastric antrum, duodenum
	Inter – 

digestive
	All residues required
	1.  Acid in duodenum

2.  Vagal stimulation
	
	1.  Increases myoelectric activity of stomach and duodenum by increasing frequency of spike potentials on slow waves 

2.  Coordinates interdigestive motility 
	Half-life is a few minutes in plasma
	Release correlates with initiation of MMCs (migrating myoelectric complexes)


