surface (Fig. 324-2). H* K*-adenosine triphosphatase (ATPase) is
expressed in the tubulovesicle membrane; upon cell stimulation, this
membrane, along with apical membranes, transforms into a dense
network of apical intracellular canaliculi containing long microvilli.
Acid secretion, a process requiring high energy, occurs at the apical
canalicular surface. Numerous mitochondria (30—40% of total cell
volume) generate the energy required for secretion.
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FIGURE 324-2 Gastric parietal cell undergoing transformation after
secretagogue-mediated stimulation. cAMP, cyclic adenosine monophosphate.
(Reproduced with permission from SJ Hersey, G Sachs: Gastric acid secretion.
Am Physiol Soc 75:155, 1995.)
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Gastroduodenal Mucosal Defense The gastric epithelium is under
constant assault by a series of endogenous noxious factors,
including hydrochloric acid (HCI), pepsinogen/pepsin, and bile salts.
In addition, a steady flow of exogenous substances such as
medications, alcohol, and bacteria encounter the gastric mucosa. A
highly intricate biologic system is in place to provide defense from
mucosal injury and to repair any injury that may occur.

The mucosal defense system can be envisioned as a three-level
barrier, composed of preepithelial, epithelial, and subepithelial
elements (Fig. 324-3). The first line of defense is a mucus-
bicarbonate-phospholipid layer, which serves as a physicochemical



