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2003b(16): Outline the mechanisms of secretion of HCl by the stomach. 
Briefly describe how secretion of HCl is controlled 
General: HCl is produced in parietal cells in the body of the stomach 

- Functions: 
o Aid in digestion of protein 
o Optimal pH for pepsin activity 
o Bacteriocidal 

Mechanism of Acid Production 
- CO2 diffuses into cell/produced by cell 

during metabolism 
- In presence of carbonic anhydrase 

reacts with H2O to produce carbonic acid 
which dissociates to bicarbonate and H+ 
H2O + CO2 -CA→ H2CO3 → HCO3

- + H+ 
- Basolateral membrane has Cl-/HCO3

- exchanger to excrete bicarbonate 
actively into blood (causes alkaline tide) 

o Cl- leaks out luminal membrane down electrochemical gradient 
- H+ is pumped from parietal cell into lumen via H+/K+ ATPase which 

exchanges K+ into cell 
o High conc gradient to pump against (pH7.4 – pH1.4 = 6 = 106)  

- K+ leaks out of luminal membrane to maintain electroneutrality with Cl- 
o Na+/K+ ATPase pumps Na+out of cell through basolateral 

membrane to maintain K+ conc 
Control of HCl release from parietal cell 

- mAChR (M1) on basolateral surface:  
o ACh release: Vagus nerve (postganglionic) 

 Stimulation: Cephalic phase (thought, 
smell), Gastric phase (distension) 

o GPCR: IP3 (↑[Ca2+]i) /DAG (activates PK) 
- Gastrin Receptor (?humans) basolateral surface:  

o Gastrin release: G cells (antrum) 
 Stimulation: Cephalic phase (vagal 

stimulation of G cell), Gastric phase (antral distension) 
o GPCR: IP3 (↑[Ca2+]i) /DAG (activates Protein kinase) 

-  Histamine (H2) on basolateral surface (1°):  
o Histamine release: paracrine cells 

 Stimulation: ↑luminal pH, vagal stimulation, gastrin release 
o GPCR: ↑cAMP production → activates protein kinase 

- Gastric contents 
o Stimulated: During gastric phase 
o Amino acids, proteins 

- Inhibition 
o Intestinal Phase 
o ↓pH / ↑FFA: Stimulate release gastric inhibitory peptide (GIP) → 

(↑somatostatin release from pancreas) and secretin 
 Inhibit gastrin production, parietal cell activity 


