Gastric Secretion
I. Stomach Anatomy

a. Extends from LES to pyloric sphincter 

b. Anatomical areas: cardiac (near LES) fundus (lg. central region) pyloric antrum (end portion where mixing occurs (antral peristalsis))

c. Gastric Glands

i. Corpus & fundic glands—contain chief cells (pepsinogen), parietal cells (HCl), & mucous cells
ii. Pyloric glands—contain G cells (gastrin) & D cells (somatostatin)

d. Cells

i. Parietal cells—elaborate network of apical membranes

ii. Mucous & Chief cells—secrete into lumen => secretory granules at apex

iii. Endocrine cells—secrete into blood => secretory granules at base 

II. Gastric Secretions

a. Gastric juice secreted at rate of 1-10 L/day

i. Increased flow rate => increased [HCl] in gastric juice

ii. pH varies in response to food buffers & parietal cell regulation

b. Mucosal defenses against HCl

i. High rate of HCl secretion usually followed by food buffer

ii. Mucus is a diffusion barrier (protective) 

iii. HCO3 is secreted by mucous cells and partially retained in mucus barrier

iv. HCl secretion is under strict feedback 

c. Pepsin secretion

i. Secreted from chief cells as pepsinogen (zymogen), activated by HCl 

ii. 2 forms (Pepsinogen I & II) w/ similar results

iii. lower pH => increasing activity (can autocatalyze activation at low pH)

iv. Fxn—breaks up connective tissue & protein

v. pH optima is in acid range; denatured irreversibly above pH 7

d. Intrinsic Factor

i. High affinity & specificity for cobalamin (vitamin B12) facilitating absorption of vit B12 in ileum

ii. Secreted by parietal cells
iii. Lack of IF => malabsorption of Vit B12 => pernicious anemia
III. HCl Secretion by Parietal Cells

a. Up to 150 mM HCl manufactured in stomach 

b. “secreted” by ATPase:

i. have ATP driven H/K exchanger (pumps H into cell from ESF & K out of cell into ESF)

ii. H diffuses out of cell into lumen

iii. Cl follows passively

iv. See 1:1:1 ratio (H:K:ATP)

c. Movement of H,K-ATPase from internal to external membrane

i. At rest, cell is filled w/ tubulovesicles containing H,K-ATPase in their membranes
ii. During HCl production, tubulovesicles disappear, canaliculi become enormously increased, & ATP use increases 

iii. Afterwards, H,K-ATPase is taken back up into the membrane of tubulovesicles and ceases to produce HCl

d. Distribution of pumps & channels is key for polarity of membrane and direction of HCl secretion!

i. Apical: K & Cl channels, variable H,K-ATPase content

ii. Basolateral: Cl impermeable, Cl:HCO3 exchanger & Na pump (normal)

e. Omeprazole (Prilosec & Nexium)—specific H,K-ATPase inhibitor; only accumulates to therapeutic levels in acidic compartments (like tubulovesicle system of parietal cells); inactivates via covalent modification

IV. Control of Gastric Acid Secretion

a. 3 Signals for HCl secretion

i. Histamine—plays role in basal & stimulated states

ii. Acetylcholine—gives rise to cephalic phase => stimulates HCl production under vagal stimulation

iii. Gastrin—peptide hormone which is potent stimulant for HCl secretion
b. Negative Regulators

i. Increased [H] in lumen => decreased gastrin production

* Lowering pH is the main inhibitory control of HCl & gastrin secretion 

ii. Somatostatin is an inhibitor

V. Response to a Meal

a. Interdigestive Phase—resting state; low antral pH, no distension, no anticipatory cues----Suppression

b. Cephalic Phase—anticipation of food or sensation via taste/smell; increased vagal activity, elevated gastrin & HCl secretion

c. Gastric Phase—begins when food arrives at the stomach; gastrin release, etc

d. Intestinal Phase—depends on signals passed from the duodenum in response to entry of HCl & other materials

(Raymond has removed images showing the mechanism and control of gastric cell HCl secretion and control. See lecture notes.)
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