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Regulators of Gastrointestinal 

Activity: Nerves, Neurotransmitters, 

and Neuropeptide Hormones 



Neural Mechanisms 



 

GI movement, results from the coordinated activity of 

enteric nerves, extrinsic nerves, endocrine cells, and smooth 

muscle. 

 

The neural mechanisms include: 

(1) An intrinsic system consisting of two layers of nerves 

embedded in the gut wall 

(2) An external system of nerve fibers running to and from the 

central and autonomic nervous systems 

 

Mucosal receptors in the gut are sensitive to the composition 

of the chyme and lumen distention and send impulses 

through submucosal and mesenteric nerves. 





 

 

 

Neurotransmitters and neuropeptides signal nerves to 

contract or relax muscles, increase or decrease fluid 

secretions, or change blood flow. 

 

 

The GIT then largely regulates its own motility and 

secretory activity, however, signals from the central nervous 

system can override the enteric system and affect GI 

function. 





In people with GI disease (e.g. infections, inflammatory 

bowel disease, irritable bowel syndrome), the enteric 

nervous system may be overstimulated, resulting in 

abnormal secretion, altered blood flow, increased 

permeability, and altered immune function. 



 

 

 

Autonomic innervation of GIT is supplied by the 

sympathetic fibers and by the parasympathetic fibers in the 

vagal and pelvic nerves. 

 

Sympathetic neurons, tend to slow transit of GI contents by 

inhibiting neurons affecting secretions and muscle contractions. 

 

On the other hand, for example, the sight or smell of food 

stimulates vagal activity and subsequent secretion of acid from 

parietal cells scattered along the walls of the stomach. 

 









Primary Neuropeptide Hormones 



 

 

 

Regulation of the GIT activity involves numerous peptide 

hormones that can act in an autocrine, paracrine, or 

endocrine role. 

 

 

Some of these hormones (e.g. of the cholecystokinin [CCK] and 

somatostatin family) also serve as neurotransmitters between 

neurons (i.e. neurocrine role). 







 

 

 

The GIT secretes more than 30 families of neuropeptide 

hormones and is the largest endocrine organ in the body. 

 

GI hormones are involved in initiating and terminating feeding, 

bringing on sensations of hunger and satiety, increasing or 

decreasing movements of the GIT, enhancing or retarding 

esophageal and gastric emptying, regulating blood flow and 

permeability, regulating immune functions, and stimulating the 

growth of cells (within and beyond the GIT). 



 

Examples: 

 

- Ghrelin, secreted from the stomach, and motilin, secreted from 

the duodenum, send a "hungry" message to the brain, while 

hormones PYY 3-36, CCK, glucagon-like polypeptide-I (GLP-

1), oxyntomodulin, pancreatic polypeptide, and gastrin-releasing 

polypeptide (bombesin) send a satiety message. 

 

- Some of the GI hormones, including some of those that affect 

satiety, also tend to slow gastric emptying and decrease 

secretions (e.g. somatostatin), while other GI hormones (e.g., 

motilin) increase motility. 



 

 

The signaling agents of the GIT are also involved in several 

metabolic functions. 

 

For instance, the neuropeptides glucose-dependent 

insulinotropic polypeptide (GIP) and GLP-1 are called incretin 

hormones because they help lower blood sugar by facilitating 

insulin secretion, decreasing gastric emptying, and increasing 

satiety. 

 

Several of these neuropeptide hormones and analogs are used in 

management of obesity, inflammatory bowel disease, diarrhea, 

diabetes, GI malignancies, and other conditions. 













 

Gastrin 
 

- A hormone that stimulates gastric secretions and motility, 

and is secreted primarily from endocrine "G" cells in the 

antral mucosa of the stomach. 

 

- Its secretion is initiated by: 

 

(1) Distention of the antrum after a meal 

(2) Impulses from the vagus nerve such as those triggered by 

the smell or sight of food 

(3) The presence in the antrum of secretagogues such as 

partially digested proteins, fermented alcoholic beverages, 

caffeine, or food extracts (e.g. bouillon)  



 

 

 

When the intestinal lumen gets more acidic, feedback 

involving other hormones inhibits gastrin release. 

 

Gastrin binds to receptors on: 

 

(1) Parietal cells and histamine-releasing cells to stimulate 

gastric acid secretion 

(2) Chief cells to release pepsinogen 

(3) Smooth muscle to increase gastric motility 





 

 

Secretin 
 

- Is the first hormone to be named. 

 

- Is released from "S" cells in the wall of the proximal small 

intestine in response to the presence of gastric acid and 

digestive end products in the duodenum. 

 

- Stimulates the pancreas to secrete water and bicarbonate 

into the duodenum, and inhibits gastric acid secretion and 

emptying (the opposite of gastrin).  







 

 

 

Neutralized acidity protects the duodenal mucosa from 

prolonged exposure to acid and provides the appropriate 

environment for intestinal and pancreatic enzyme activity. 

 

 

The human receptor for secretin is found in the stomach and 

ductal and acinar cells of the pancreas. 



 

 

 

Cholecystokinin (CCK) 
 

- Is secreted from small bowel mucosal "I" cells in response 

to the presence of protein and fat. 

 

- Its receptors are in pancreatic acinar cells, pancreatic islet 

cells, gastric somatostatin-releasing D cells, smooth muscle 

cells of the GIT, and the central nervous system. 





 

CCK: 
 

(1) Stimulates the pancreas to secrete enzymes, some 

bicarbonate, and water 
 

(2) Stimulates gallbladder contraction 
 

(3) Increases colonic and rectal motility 
 

(4) Slows gastric emptying 
 

(5) Increases satiety 
 

CCK is also widely distributed in the brain and plays a role in 

neuronal functioning. 





GLP-1 and GIP 
 

- Are released from the intestinal mucosa in the presence of 

meals rich in glucose and fat, and stimulate insulin synthesis 

and release. 

 

-Are examples of incretin hormones, which help keep blood 

glucose from rising excessively after a meal, and somehow 

explain why a glucose load received enterally results in less of 

an increase in blood glucose than when an equal amount of 

glucose is received intravenously. 

 

- GLP-1 also decreases glucagon secretion, delays gastric 

emptying, and may help promote satiety. 







 

 

Motilin 
 

- Is released from duodenal mucosa during fasting to 

stimulate GI motility (i.e. gastric emptying and intestinal 

movement). 

 

- Erythromycin, an antibiotic, has been shown to bind to motilin 

receptors; thus analogs of erythromycin and motilin have been 

used as therapeutic agents to treat delayed gastric emptying. 





 

Somatostatin 
 

- Is released by D cells in the antrum and pylorus. 

 

- Its primary roles are inhibitory (e.g. it decreases the motility 

of stomach and intestine and inhibits the release of several GI 

hormones). 

 

- Somatostatin and its analog, octreotide, are being used to treat 

certain malignant diseases as well as numerous GI disorders 

such as diarrhea, short bowel syndrome, pancreatitis, dumping 

syndrome, and gastric hypersecretion. 
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