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Outline

• Digestive system function

• Parts of digestive system

• Anatomy of the wall of digestive system

• Function of mouth and teeth

• Stomach structure and sections

• Regulation of Gastric Function



Objectives 

• Understanding functions of digestive system 

• Understanding the process of sections form stomach 

• Understanding the process of Regulation of Gastric Function



The digestive system

• The digestive system is the organ system that processes food, extracts nutrients 

from it, and eliminates the residue. It does this in five stages:

1. Ingestion, the selective intake of food;

2. Digestion, the mechanical and chemical breakdown of food into a form usable by 

the body;

3. Absorption, the uptake of nutrient molecules into the epithelial cells of the 

digestive tract and then into the blood or lymph;

4. Compaction, absorbing water and consolidating the indigestible residue into 

feces; and finally,

5. Defecation, the elimination of feces.



General Anatomy 
• The digestive system has two anatomical subdivisions, the 

digestive tract(Alimentary canal) and the accessory organs

1. Alimentary Canal It is a tube that extends from the lips to 

the anus. This canal consists of following consecutive 

segments; Mouth, Pharynx, Esophagus, Stomach, Small

intestine, and Large intestine

2. Accessory Organs Tongue, Teeth, Salivary Glands, Liver, and 

Pancreas

3. Other relevant structures Abdominal Cavity, Peritoneum and 

Spleen



1. Mucosa
• Epithelium
• Lamina propria
• Muscularis mucosae

2. Submucosa

3. Muscularis externa
• Inner circular layer
• Outer longitudinal layer

4. Serosa
• Areolar tissue
• Mesothelium

The wall composed of the following tissue layers in order from the inner to the 
outer surface





The mouth is also known as the 

oral, or buccal, cavity

Its functions include

1. Ingestion (food intake)

2. mastication (chewing)

3. Chemical digestion (starch 

is partially digested in the 

mouth), 

4. swallowing

5. Respiration

6. Speech 

The mouth 



The tongue

• The tongue, although muscular and bulky, is a remarkably agile, sensitive, 
and versatile organ. 

1. It aids in food intake; 

2. it is sensitive enough to feel a stray hair or grain of sand in a bite of food 
and has sensory receptors for taste, texture, and temperature that are 
important in the acceptance or rejection of food it compresses and breaks 
up food; 

3. it secretes mucus and enzymes; it compresses the chewed food into a soft 
mass, or bolus, that is easier to swallow;

4.  it initiates swallowing; 

5.  it is necessary for articulate speech



The Pharynx

• The pharynx, is a muscular funnel that connects the oral cavity to 

the esophagus and the nasal cavity to the larynx. thus, it is a 

point where the digestive and respiratory tracts intersect.

• The pharynx is divided into;

• 1. Oropharynx:.

• 2. Nasopharynx:

• 3. Laryngopharynx:



Esophagus

• It is a collapsible, musculo-membranous tube extends from the pharynx to the stomach. 

• The esophagus is a straight muscular tube 25 to 30 cm long It begins at a level between vertebra C6 

and the cricoid cartilage, inferior to the larynx and posterior to the trachea



• After passing downward through the mediastinum, it 

penetrates the diaphragm at an opening called the 

esophageal hiatus, continues another 3 to 4 cm, and 

meets the stomach at the level of vertebra T7. Its 

opening into the stomach

• Food pauses briefly at this point before entering the 

stomach because of a constriction called the lower

esophageal sphincter (LES).

• The LES prevents stomach contents from 

regurgitating into the esophagus, thus protecting the 

esophageal mucosa from the erosive effect of 

stomach acid. “Heartburn”



• Stores food & breaks down food

• Mechanical digestion– churn, mix

• Chemical – protein and fat digestion 

• Gastric juice: converts meal to acidic chyme(This 

produces an acidic, soupy or pasty mixture of 

semidigested food called chyme

• HCl: pH 2, kills bacteria, denatures proteins

• Pepsin: enzyme breaks down proteins

• Rugae = large folds

• Mucus = protects lining of stomach

Stomach







• The stomach wall has tissue layers similar to those of the esophagus, with some variations. 

The mucosa is covered with a simple columnar glandular epithelium 

• The apical regions of its cells are filled with mucin; after it is secreted, mucin swells with water 

and becomes mucus. 

• The mucosa and submucosa are flat and smooth when the stomach is full, but as it empties, 

these layers form conspicuous longitudinal wrinkles called gastric rugae

• The gastric mucosa is pocked with depressions called gastric pits lined with the same 

columnar epithelium as the surface

• Two or three tubular glands open into the bottom of each gastric pit and span the rest of the 

lamina propria. These glands are called gastric glands. The glands differ in cellular composition 

according to parts of stomach , but collectively have the following cell types

Microscopic Anatomy of stomach 



the lining is composed of simple columnar epithelial cells and many goblet cells that secrete 

bicarbonate buffered mucus.  The mucus protects the stomach lining. Gastric pits are also visible, 

these open into gastric glands





• Mucous cells, which secrete mucus

• Parietal cells secrete hydrochloric acid(HCl), intrinsic factor, and a hormone called ghrelin.

• Chief cells, so named because they are the most numerous, secrete the enzymes gastric lipase and 

pepsinogen. 

• Enteroendocrine cells, concentrated especially in the lower end of a gland, secrete hormones and 

paracrine messengers that regulate digestion 

• There are at least eight kinds of enteroendocrine cells in the stomach, each of which produces a 

different chemical messenger

• Regenerative (stem) cells, found in the base of the pit and neck of the gland, divide rapidly and 

produce a continual supply of new cells. 

• Gastrin hormone secreted by G cells in gastric gland: Stimulates

1. Secretion of HCl and pepsinogen

2. Motility of the large intestine

Type of cells  in Gastric gland 







HCl

Hydrochloric Acid   ( HCl )

 -  reduces pH of gastric juice to as low as pH 0.8. 

Functions of HCl: 

(1) activates pepsinogen into pepsin. 

(2) breaks up connective tissues and plant cell walls. 

(3) converts ferric ions to ferrous ions. 

(4) destroys ingested pathogens. 

 

Self protection of the stomach from HCl and pepsin by

1) A highly alkaline mucous coat.

2) Rapid replacement of epithelial cells (3-6 d)

3) Tight junctions between epithelial cells

Intrinsic Factor     

- is a glycoprotein secreted by parietal (humans) the gastric mucosa. In humans, it has an 

important role in the absorption of vitamin B12 (cobalamin) in the intestine, and failure to 

produce or utilize intrinsic factor results in the condition pernicious anemia.



Gastric Motility

• As  you begin to swallow, food stimulates mechanoreceptors in the pharynx, and they transmit signals to 

the medulla oblongata The medulla relays signals to the stomach by way of the vagus nerves which in 

turn signals the smooth muscle in the stomach to relax.

• This allows the stomach to accommodate the food without causing discomfort or pain

• Soon,  the stomach shows a rhythm of peristaltic contractions governed by a basic electrical rhythm set 

off by enteric pacemaker cells in the muscularis externa

• Tight ring of constriction appears about every 20 seconds and progresses downward toward the antrum, 

becoming stronger as it goes 

• After food has been in the stomach for 30 minutes or so, these contractions become especially intense .

• They churn the food, mix it with gastric juice, and promote its physical breakup and chemical digestion



• Food particles are not allowed to pass into the duodenum until they are reduced to 1 to 7 mm in size, and 

only about 3 mL of chyme is squirted into the duodenum at a time.

• Allowing only small amounts into the duodenum enables the duodenum to neutralize the stomach acid 

and digest nutrients little by little If the duodenum becomes over filled, it inhibits gastric motility and 

postpones receiving more chyme.

https://www.youtube.com/watch?v=URrXh0LJ6JE

https://www.youtube.com/watch?v=URrXh0LJ6JE


Digestion and Absorption

• Salivary and gastric enzymes partially digest protein and lesser amounts of starch 

and fat in the stomach, but most digestion and nearly all nutrient absorption occur 

after the chyme passes into the small intestine. 

• The stomach doesn’t absorb any significant amount of nutrients but does absorb 

aspirin and some lipid-soluble drugs



Regulation of Gastric Function

• The nervous and endocrine systems collaborate to increase gastric secretion and 

motility when food is eaten and to suppress them as the stomach empties. 

• Gastric activity is divided into three stages called the 1cephalic, 2gastric, and

3intestinal phases, based on whether the stomach is being controlled by the 

brain, by itself, or by the small intestine, respectively. These phases overlap and 

all three can occur simultaneously.





• The cephalic phase is the stage in which the stomach responds to 

the mere sight, smell, taste, or thought of food, even before food 

enters the stomach. These sensory and mental inputs converge on 

the hypothalamus, which relays signals to the medulla oblongata. 

• Vagus nerve fibers from the medulla stimulate the enteric nervous 

system of the stomach, which, in turn, stimulates secretion by the 

parietal cells (acid) and G cells (gastrin). About 40% of the stomach’s 

acid secretion occurs in the cephalic phase. This prepares the 

stomach to receive and process food.

The Cephalic Phase



The Gastric Phase

• The gastric phase is a period in which swallowed food and 

semidigested protein (peptides and amino acids) activate gastric 

activity. 

• About one-half of acid secretion and two-thirds of total gastric 

secretion occur during this phase. 

• Ingested food stimulates  gastric activity in two ways: by 

stretching the stomach and by raising the pH of its contents. 

• Stretch activates two reflexes: a short reflex mediated through 

the myenteric plexus and a long reflex mediated through the 

vagus nerves and brainstem.

• Gastric secretion is stimulated chiefly by three chemicals: 

acetylcholine (ACh), histamine, and gastrin. 

• ACh is secreted by parasympathetic nerve fibers of both the short 

and long reflex pathways.



• Histamine is a paracrine secretion from enteroendocrine cells in the gastric glands. Gastrin is a 

hormone produced by enteroendocrine G cells in the pyloric glands. 

• Histamine, Gastrin, Ach➔ stimulate parietal cells to secrete HCl and intrinsic factor. 

• The chief cells secrete pepsinogen in response to gastrin and especially ACh, 

• ACh also stimulates mucus secretion.

• As dietary protein is digested, it breaks down into smaller peptides and amino acids, which 

directly stimulate the G cells to secrete even more gastrin—a positive feedback loop that 

accelerates protein digestion.

• Small peptides also buffer stomach acid so the pH doesn’t fall excessively low. But as digestion 

continues and these peptides are emptied from the stomach, the pH drops lower and lower. 

Below pH of 2, stomach acid inhibits the parietal cells and G cells—a negative feedback loop that 

winds down the gastric phase as the need for pepsin and HCl declines.





The Intestinal Phase

• The intestinal phase begins when chyme starts arriving in the duodenum; it enables the 

duodenum to control the rate of gastric emptying, so the duodenum has time to process 

the chyme and is not overwhelmed by a sudden overload. 

• This phase is mediated by both hormonal and nervous reflexes.

• Initially, the duodenum enhances gastric secretion. Stretching of the duodenum accentuates 

vagovagal reflexes that stimulate the stomach, and peptides and amino acids in the chyme 

stimulate G cells of the duodenum to secrete intestinal gastrin, which further stimulates the 

stomach.

• Soon, however, the acid and semidigested fats in the duodenum trigger the enterogastric 

reflex—the duodenum sends inhibitory signals to the stomach by way of the enteric nervous 

system and sends signals to the medulla that (1) inhibit the vagal nuclei, thus reducing vagal 

stimulation of the stomach; and (2) stimulate sympathetic neurons, which send inhibitory 

signals to the stomach. 

• Chyme also stimulates duodenal enteroendocrine cells to release secretin and 

cholecystokinin (CCK)



• They primarily stimulate the pancreas and gallbladder, but also suppress gastric secretion and 

motility.

• The effect of this is that gastrin secretion declines and the pyloric sphincter contracts tightly to limit 

the admission of more chyme into the duodenum. This gives the duodenum time to work on the 

chyme it has already received before being loaded with more.

• The small intestine receives not only chyme from the stomach but also secretions from the liver 

and pancreas, which enter the digestive tract near the junction of the stomach and small 

intestine.

• These secretions are so important to the digestive processes of the small intestine that it is 

necessary to understand them before we move on to intestinal physiology



Small intestine 



1) relaxation of the hepatopancreatic sphincter, 

2) the contraction of the gallbladder

3) secretion of pancreatic juice and enzymes. 

The Intestinal Phase

-  Chyme with acid and fat, 

stimulate the duodenal 

mucosa to secrete 

cholecystokinin (CCK).



secretion of bicarbonate 

by both the hepatic and pancreatic ducts

The Intestinal Phase

- Acidic chyme also 

stimulates the duodenum 

to release secretin.
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