Outline of Lecture 11 (02-17 PP; Donowitz)

Mechanisms of Diarrhea
Review of GI physiology


- Water balance: most of the water load in the GI tract is due to GI secretions and not to water intake, and most (98%) is absorbed so that typical water loss in stools is 130ml/day

- Water movement passively follows solute movement all powered by basolateral Na/K ATPase



- Absorption



- Follows sodium absorption which occurs in epithelium at villous tip


- Uses Na/X (eg Glc, aa’s) symport, Na/Cl symport, Na channel (ENaC), and Na/H antiport (linked to Cl/HCO3 antiport)



- Secretion



- Follows Cl secretion which occurs in crypt epithelial cells



- Uses basolateral Na/K/2Cl symporter and luminal CFTR




- Promoted by secretogogues such as VIP and bile salts

- Normally, absorption > secretion while fasting and secretion > absorption after eating
DIARRHEA

- Def: excessive water secretion leading to too much water lost in the stool, presenting as more frequent, more watery, and/or less consistent stools


- In diarrhea, secretion must overwhelm downstream absorptive capacity, which for small intestine is 12L (nl load 7-9L) and for colon is 4-6L (nl load 2-3L).  Thus colonic load needed to produce diarrhea is smaller than that of intestine.

Due to increased water secretion


- Cholera



- Due to fecal-oral infection of Vibrio cholerae

- Cholera toxin is both an AB and ADP-ribosylating toxin that activates the cAMP/PKA pathway, resulting in:




( Na/Cl symport and Na/H antiport (NHE3) inhibition ( ( absorption




( Cl channel (CFTR) and Na/K/2Cl upregulation ( ( secretion




- Risk of hypokalemia (intestinal K loss) and acidosis (( HCO3/Cl antiport)



- Rx IV fluids or oral rehydration soln (( absorption via intact Na/Glc coport)


- Pancreatic cholera




- A pancreatic tumor that produces VIP resulting in cAMP-mediated diarrhea



- Syndrome of watery diarrhea that persists during fasting, hypoK, hypoHCl

- In theory, any disease process activating the cAMP or similar pathways (eg cGMP or Ca) in the GI tract can cause diarrhea


Due to decreased water absorption


- Due to decreased Na absorption: eg in carcinoid syndrome



- Due to absorptive cell damage: eg in celiac sprue, viral gastroenteritis



- Due to increased motility: eg in hyperthyroidism



- Due to decreased villous blood flow: eg in ischemic bowel



- Cannot treat such by oral rehydration, since it’s a decreased absorption problem

Due to increased lumen osmolarity

- Lactase deficiency: lactose cleaved and absorbed in small bowel, so colonic bacteria cleave it; but there are no Na/X symporters in the colon, so you get a colonic diarrhea



- Note: fat malabsorption doesn’t cause osmotic diarrhea b/c fat micelles ppt out of soln

Due to increased hydrostatic pressure

- Paradoxical diarrhea: small bowel obstruction causes ( hydrostatic pressure proximally ( ( water secretion
