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Types of GI movements:
• Propulsive movement-Peristalsis
 Propulsion: controlled movement of ingested foods, liquids, GI secretions, 

and sloughed cells from the mucosa through the digestive tract
• Peristalsis: organized propulsion of material over variable distances within 

the intestinal lumen

– Myenteric plexus is necessary for peristalsis
– Directional movement of peristalsis wave toward the 

anus: Law of the gut
• Receptive relaxation

• Mixing movement Dr. Z. Akbari



Peristaltic motilility
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Segmental contraction
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Ingestion of food
• Mastication (chewing)
• Swallowing*

– Voluntary (oral) stage of swallowing
– Pharyngeal stage of swallowing: reflexive

• Trachea is closed, esophagus is opened, fast peristaltic 
wave start

• Respiration is inhibited by swallowing center in medulla
• CN: 5, 9,10,12 involved in this stage

– Esophageal stage of swallowing
• Primary peristalsis: initiated by swallowing
• Secondary peristalsis: elicited by distention
• Controlled by Swallowing center (vagus n), ENSDr. Z. Akbari
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–Receptive relaxation of the stomach
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– Function of the lower esophageal sphincter
• Basal tone: vagal cholinergic fiber
• Relaxation of LES by inhibitory effect of NO & VIP
• Achalasia: defect in LES relaxation
• Gastroesophageal reflux  
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Gastroesophageal reflux disease (GERD) occurs when
the lower esophageal sphincter is incompetent, allowing the flow

of gastric juices and contents back into the esophagus.
Factors that reduce the lower esophageal sphincter tone and
predispose to GERD include smoking, obesity, pregnancy,
hiatal hernia, and smooth muscle relaxants (e.g. nitroglycerin,
ca channel blockers). Systemic diseases such as scleroderma

can also affect the lower esophageal sphincter.
GERD presents clinically as “heartburn” (substernal chest pain)   

and a sour taste in the mouth. However, reflux of acid is a 
common trigger for cough and asthma-like symptoms.

In the clinic 



Physiological anatomy of the stomach



Motor function of the stomach

• Storage function of the stomach: 
– Receptive relaxation
– Adaptive relaxation: vagovagal reflex*

• Mixing and propulsion of food in the stomach
 Gastric action potentials:

 Determine duration/strength of the phasic contractions of the antral
pump

 Initiated by pacemaker (corpus distal to the midregion)

• The basic electrical rhythm of the stomach: 3/min
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Adaptive relaxation in the gastric 
reservoir
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Emptying of the stomach
• The pyloric pump

– Gastric retropulsion
• Role of the pylorus in controlling stomach 

emptying: Allow the carefully regulated emptying of gastric emptying at a 
rate  consistent with the ability of duodenum to process the chyme
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Regulation of stomach emptying

• The gastric factors that affect emptying
– Effect of food volume
– Effect of hormone Gastrin

• The duodenal factors that inhibit emptying 
Major determinants of the rate of gastric emptying:
Osmolality, acidity, and caloric content of the gastric chyme
• Hormonal feedback from duodenum: 

CCK, Secretin
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VOMITING

The vomiting reflex is coordinated by the dorsal portion of the reticular 
formation of the medulla which lies close to the respiratory and 
cardiovascular control areas of the brainstem. Afferent impulses arrive at 
this region from many parts of the body including the pharynx and other 
areas of the GI tract, viscera such as the liver, gall bladder, urinary bladder, 
uterus and kidneys, the cerebral cortex, and the semicircular canals of the 
ears (giving rise to motion sickness). Furthermore, a variety of chemical 
agents, including general anesthetics, opiates, and digitalis, appear to 
trigger vomiting by stimulating receptors in the floor of the fourth ventricle. 
The motor impulses responsible for the action of vomiting are transmitted 
from the vomiting center via the trigeminal, facial, glossopharyngeal, vagus, 
and hypoglossal nerves 
.
Although vomiting is generally a protective mechanism whereby potentially 
toxic substances are removed from the body, prolonged vomiting can lead 
to a state of metabolic alkalosis due to the continued loss of acid from the 
stomach. It also may result in hypokalemia
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The CNS vomiting center integrates stimuli and coordinates 
the act of vomiting, which involves reverse peristalsis
in the small intestine and stomach, together with sequential
relaxation of the pyloric, the lower esophageal, and the upper
esophageal sphincters. Serotonin (5-HT) and dopamine (D) 
are important transmitters in the central vomiting pathway; 
antagonists at the 5-HT3 (e.g., ondansetron) and the D2 
receptors (e.g., prochlorperazine) are effective antiemetics. 
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Gastric emptying is a key control point in the gastrointestinal
tract to ensure the orderly delivery of nutrients
in a form that can be digested and to give appropriate signals of
fullness (satiety). Gastroparesis (“weak stomach”) is a common
complication of poorly controlled diabetes mellitus and
significantly slows gastric emptying. Gastroparesis causes early
satiety and erratic stomach emptying, which can result in poor
nutrient assimilation, making it more difficult to control blood
glucose levels
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MOTILITY IN THE SMALL INTESTINE

• Mixing contraction: segmentation
• Contraction of circular muscle (alternative site)
• Fr: 12-8/min

• Propulsive movements
• Short range progressive contraction in circular muscle
• Fr: less than segmentation

– Important for absorption (codeine, caster oil)

• Control of peristalsis by ENS 
– Nervous and hormone modulation

• MMC: The pattern of motility in the interdigestive state is 
called the migrating motor complex (housekeeper of the SI)
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• ileocecal valve: 
– Increased pressure in cecum inhibits ileal 

peristalsis and excite the sphincter
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Paralytic ileus is a temporary cessation of gut motility
that is most commonly caused by abdominal surgery.
Other common causes that result in an ileus are infection or
infl ammation in the abdominal cavity (e.g., appendicitis),
electrolyte abnormalities (e.g., hypokalemia), and drug
ingestion (e.g., narcotics). Signs and symptoms of paralytic
ileus include nausea and vomiting , abdominal distension,
and absent bowel sounds.
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* Migrating motor complexes rarely disappear as a person
ages or in pathologic states; however, they have been found
to disappear, for example, in patients after treatment of cancer 
with radiotherapy. Loss of the migrating motor complex can 
cause bacterial overgrowth in the small intestine, suggesting that 
it normally prevents bacterial colonization of the upper 
intestine. 

* Gastrointestinal distress (i.e. nausea, vomiting,diarrhea) is 
the most common adverse effect of erythromycin, a macrolide
antibiotic. Erythromycin binds to motilin receptors, causing 
increased gastrointestinal motility, which is responsible for the 
unfavorable adverse effects of this drug.

In the clinic 



Large intestine
• Anatomic subdivision of large intestine

– Teniae coli
– Innervation of colon
– Int & Ext anal sphincter



Haustra in the large intestine
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Movement of the colon
• Mixing movement 

– Haustrations
• Propulsive movements 

– mass movements: 3/day
• Initiation of mass movements by gastrocolic and 

deodenocolic reflexes

– Autonomic reflexes that affect bowl activity:
• Peritoneointestinal reflex
• Vesicointestinal reflex
• Somatointestinal reflex
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• Defecation: reflex and voluntary action
– Defecation reflexes: Filling rectum…relaxation 

of Int sphincter and contraction of Ext ones.

• Integration center in Sacral region and modulated 
by higher center
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