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Збірка містить матеріали Всеукраїнської науково-практичної Internet-конференції з 

міжнародною участю "Клінічна фармація в Україні та світі", присвяченої 30-річчю 
заснування кафедри клінічної фармакології та клінічної фармації Національного 
фармацевтичного університету, які представлені за пріоритетними напрямами науково-
дослідної, навчально-методичної та освітньої роботи кафедри.  

Розглянуто теоретичні та практичні аспекти раціонального використання лікарських 
засобів, підвищення ролі клінічного фармацевта в їх вирішенні; актуальні питання клінічної 
фармації, клінічної фармакології, біофармації, клінічної фармакокінетики; клініко-
фармацевтичні аспекти застосування лікарських засобів; клінічні питання оцінки медичних 
технологій; актуальні питання доклінічного вивчення лікарських засобів; сучасні аспекти 
викладання клінічної фармакології, клінічної фармації та фармацевтичної опіки; 
відповідальне самолікування та принципи фармацевтичної опіки; проблеми клінічних 
досліджень та вивчення біоеквівалентності лікарських засобів, принципи організації та 
проведення клінічних досліджень. 

Для широкого кола науковців, лікарів, фармацевтів, клінічних фармацевтів, 
співробітників фармацевтичних компаній та підприємств, викладачів закладів вищої освіти, 
що займаються науковими дослідженнями, освітнім процесом або працюють у галузі 
клінічної фармації.  
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Introduction. The stomach is a part of the GIT providing several functions such 

as a chyme formation, synthesis of intrinsic factor for vitamin B12 absorption, 
microbial protection, and it initiates the reflex of peristalsis. However, stomach does 
not promote nutrients absorption. Gastric secretion is controlled by autonomic 
nervous system and neurohormonal agents (gastrin, HCl acid, bicarbonate, etc.) 
(Mark Hsu, Anthony O. Safadi, et al., 2022). The stomach plays a crucial role in the 
first stage of proteins digestion. Exocrine cells of stomach secrete a gastric juice that 
comprises water, mucus, HCL, pepsin, and intrinsic factor. Pepsin is a proteolytic 
enzyme secreted by chief cells of gastric lining therefore it breaks down proteins into 
smaller peptides and amino acids for further digestion in duodenum. At the same 
time, pepsin is released by chief cells in an inactive form (zymogen form), called 
pepsinogen, that is necessary for prevention of gastric mucosa against the auto-
digestion by active pepsin. Activation of pepsinogen happens with helps of HCl, 
secreted by parietal cells of gastric mucosa. Hydrochloric acid plays a key role in 
producing the acid medium necessary for pepsin activation (Rajiv Heda, Fadi Toro, et 
al., 2022).  

The aim of the study is to summarize the effects of the drugs normalizing 
gastric acidity based on physiological mechanisms of regulation of gastric secretion. 

Materials and methods. A review of scientific researches and 
recommendations of the recent years.  

Results and discussion. The mechanism of HCl secretion includes several 
steps: firstly, carbon dioxide combines with water to form carbonic acid in 
intracellular fluid, this reaction is catalyzed by carbonic anhydrase then carbonic acid 
dissociates into H+ and HCO3−. Secondly, at the apical membrane, H+ is secreted into 
the lumen of the stomach via the H+-K+ATPase (the proton pump of the stomach), 
which is a primary active process that transports H+ and K+ against electrochemical 
gradients. Chloride ions follow H+ into the lumen of the stomach by the way of 
diffusion through channels in the apical membrane of parietal cells. At same time, at 
the basolateral membrane, bicarbonates are absorbed from the cell into the blood via 
a Cl− -HCO3− exchanger.  

The following are the most common reasons of gastric hypersecretory states: the 
stress factors, lack of sleep, unbalanced or unhealthy diet, smoking, excess of alcohol, 
drugs irritating the mucous membrane of the stomach (NSAIDs, hormones, 
cytostatics), chronic stomach diseases (ulcer, cancer, gastritis), hyperproduction of 
gastrin (Zollinger-Ellison syndrome), hormonal changes in the body (pregnancy, 
puberty, menopause) and metabolic disorders (Jennifer Phan, Jihane N. Benhammou, 
et al., 2015).  

Three substances stimulate HCL secretion by gastric parietal cells: histamine (a 
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paracrine, produced by enterochromaffin-like (ECL) cells), ACh (a neurocrine, a 
neurotransmitter of vagal endings), and gastrin (a hormone, secreted by G cells of the 
antrum of the stomach). Each agent binds to a certain receptor on the parietal cell and 
has a different mechanism of action.  

Histamine binds to H2 receptors on parietal cells, which are coupled to adenylyl 
cyclase by a Gs protein. Binding results in activation of adenylyl cyclase and 
increased production of cAMP, that activates protein kinase A, leading to secretion of 
H+ by the parietal cells. Histamine H2 receptor antagonists (for instance, cimetidine) 
block H2 receptors thus blocking the action of histamine on parietal cells and 
normalizing acidity of gastric juice.  

Acetylcholine (ACh) binds directly to M3 muscarinic receptors on the parietal 
cells that leads to activation of phospholipase C. Phospholipase C liberates 
diacylglycerol and IP3 from membrane phospholipids, then IP3 releases Ca2+ ions 
from intracellular stores and activate protein kinases that stimulates H+ secretion by 
the parietal cells. Atropine (antagonist of muscarinic receptors) blocks muscarinic 
receptors on parietal cells and thus blocking the action of ACh. Additionally, ACh 
stimulates ECL cells via M1 muscarinic receptors thus causing them to release 
histamine, which then acts on the parietal cells stimulating H+ secretion.   

Gastrin reaches the parietal cells by blood of the systemic circulation. Gastrin 
Parietal cells contain cholecystokinin B (CCKB) receptors to bind gastrin. Gastrin 
stimulates H+ secretion via the IP3/Ca2+ second messenger system, similar to ACh. 
Similar to ACh, gastrin also stimulates H+ secretion indirectly by causing release of 
histamine from ECL cells.  

As has been mentioned above, the H+ is secreted into the lumen of the stomach 
via the proton pump thus by H+ -K+ ATPase inhibition the gastric secretion can be 
normalized. The proton pump inhibitors are widely used drugs in the therapy of 
diseases accompanied by hyperacidity of the stomach, for instance, gastroesophageal 
reflux or peptic ulcer disease. In the stomach they diffuse into parietal cells 
accumulating in the acidic secretory canaliculi then bind to the H+/K+-ATPase, 
causing inactivation of the pump molecule transporting H+ molecules into the gastric 
lumen (Abdelwahab Ahmed, John O. Clarke, 2022). 

Each agent stimulates H+ secretion via a different receptor and a different 
second messenger, however both ACh and gastrin stimulate histamine release from 
ECL cells and thus inducing H+ secretion. Therefore, the usage of H2 receptor 
blockers results in inhibition of histamine action but also, they block the effects of 
ACh and gastrin. In the other hand, ACh potentiates the actions of histamine and 
gastrin, that’s why muscarinic-blocking agents block the effects of ACh and the 
effects of histamine and gastrin. 

Conclusion. Only by identifying and eliminating the cause that provoked the 
increase in acidity in the stomach, it is possible to achieve a positive, and most 
importantly, a sustainable effect from the treatment.  
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