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Functions of The Digestive System 

 Ingestion: the oral cavity allows food to enter the digestive tract 
and have mastication (chewing) occurs, and the resulting food bolus 
is swallowed. 

 Digestion: 

– mechanical digestion: muscular movement of the digestive tract 
(mainly in the oral cavity and stomach) physically break down 
food into smaller particles.  

– chemical digestion: hydrolysis reactions aided by enzymes 
(mainly in the stomach and small intestine) chemically break 
down food particles into nutrient molecules, small enough to be 
absorbed.  

 Secretion: enzymes and digestive fluids secreted by the digestive 
tract and its accessory organs facilitate chemical digestion. 

 Absorption: passage of the end – products (nutrients) of chemical 
digestion from the digestive tract into blood or lymph for 
distribution to tissue cells. 

 Elimination: undigested material will be released through the 
rectum and anus by defecation.  
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Organization of The Digestive System 

• Organs of the digestive system 

are divided into 2 main groups: 

the gastrointestinal tract (GI 

tract) and accessory 

structures. 

• GI tract is a continuous tube 

extending through the mouth 

to the anus. It consists of the 

mouth, oral cavity, 

oropharynx, esophagus, 

stomach, small intestine, large 

intestine, rectum ,and anus.  

• Accessory structures include 

the teeth and tongue, salivary 

glands, liver, gallbladder, and 

pancreas.  
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General characteristics of the digestive system 

 1. The GI tract is 

over 20 feet long, 

specialized in 

mechanical and 

chemical digestion, 

absorption, and 

elimination. 

 2. Accessory 

structures are 

mainly involved in 

secreting digestive 

enzymes and 

digestive fluids.  
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3. the GI tract is composed of 4 layers of tissue: 

• Mucosa: innermost layer, made of mucous 
membrane; secretes digestive fluid and enzymes into 
GI tract; forms specialized structures such as rugae 
(in the stomach) villi and microvilli (in the small 
intestine). 

• Submucosa: second layer, made of fibrous 
connective tissue; supplies blood to the GI tract and 
its blood and lymphatic vessels help absorb 
nutrients. 

• Muscularis: third and thickest layer, made of 
smooth muscle to produce movements such as 
peristalsis, mixing, and segmentation; occurs in  the 
stomach as 3 layers. 

• Serosa: outermost layer, made of serous membrane; 
helps bind the GI tract to body cavities and 
accessory structures.  
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    4. muscular movements in GI tract due to contraction of muscularis. 

– Peristalsis: wavelike movement that occurs from the oropharynx to 
the rectum, allowing GI tract to push food particles toward the 
anus. 

– Mixing: mixing motion in the oral cavity and stomach that allows 
the GI tract to repeatedly break down food into smaller particles, 
using mechanical digestion.   

– Segmentation: regions of the small intestine contracting and 
relaxing independently, allowing the small intestine to digestive 
and absorb more efficiently. 
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 5. regulation of GI tract activities: 

• Autonomic nervous system 

– parasympathetic nerves 

stimulate GI tract activities. 

– sympathetic nerves inhibit GI 

tract activities. 

• Hormonal control  

– hormones from endocrine 

glands and from GI tract itself 

help regulate GI tract activities. 

• Reflex mechanism 

– regions of the GI tract 

(especially the stomach and 

small intestine) use reflexes to 

stimulate or inhibit one 

another. 
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Digestive Organs 

• Mouth and oral cavity  

 Food enters the GI tract by ingestion. 

 Food is broken down by mechanical digestion, using 

mastication. 

 The tongue, made of skeletal muscle but under involuntary 

control, manipulates the food during mastication. It also 

contains taste buds to detect taste sensations.  

• Palate 

 Hard palate, located at the anterior portion of the roof of 

oral cavity, is formed by the palatine bone and palatine 

process of maxillae. 

 Soft palate, located at the posterior portion, is made of 

smooth muscle and adipose tissue, forms a projection called 

uvula. 
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• Teeth (dentes) 

 - Adapted for mechanical digestion 
(mastication) in the oral cavity. 

 - 20 deciduous or primary teeth 
before the age of 6. 

 - By age 7, 32 permanent or 
secondary teeth are developed where 
they are divided into 4 types: 
incisors (for cutting), canines (for 
tearing), premolars (for crushing), 
and molars (for grinding). These 
teeth follow the human dental 
formula of 2-1-2-3. 

 Teeth are made of a calcified 
connective tissue called dentin. In 
the crown region (exposed outside of 
gingiva), dentin is covered by 
another calcified material called 
enamel. 
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• Salivary glands  

 - 3 pairs of salivary glands called parotid, submandibular, and 
sublingual glands secrete most of the saliva in the oral cavity, using 
salivary ducts. 

 - Saliva helps moisten the food during mastication, dissolve the food 
in forming the bolus, and help cleanse the teeth. 

 - Saliva consists of water, amylase enzyme (for chemically digesting  
carbohydrate), and bicarbonate ion (HCO3

-; maintains pH of saliva at 
6.5-7.5), and many electrolytes. 
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• Pharynx  

 - Passageway in the back of nasal and oral cavities, leading into 

the thoracic cavity. 

 - Nasopharynx connects the nasal cavity to the larynx, for 

leading air into the lungs. 

 - Oropharynx connects the oral cavity to the esophagus, for 

leading food bolus into the GI tract. 

 - Laryngopharynx  directs nasal pharynx into the larynx (voice 

box), so that air can flow into the trachea (windpipe). 

• At the top larynx a piece of cartilage tissue called epiglottis 

directs the movements of air and food bolus to their proper 

channels: when epiglottis remains upright during breathing, air 

moves into an opening called glottis and in turn moves into the 

larynx and trachea; when epiglottis bends downward (due to a 

reflex swallowing mechanism), the glottis is blocked, and food 

bolus move from the oropharynx into the esophagus.  
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• Esophagus  

• A straight, collapsible tube connecting the oropharynx to the stomach. 

• Passes food bolus to the stomach using peristalsis. 

• Contain upper and lower esophageal sphincters to regulate food 

movement and to prevent food from backing into oral cavity. 
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• Stomach  

 - A pouch-like organ primarily designed for food storage (for 2-
4 hours), some mechanical and chemical digestion also occur. 

 - Contains two sphincters at both ends to regulate food 
movement – cardiac sphincter near the esophagus, and pyloric 
sphincter near the small intestine. 

 - Divided into 4 regions: cardiac stomach (cardia), fundic 
stomach (fundus), body of stomach, and pyloric stomach 
(pylorus). 

 - Contain thick folds called rugae at its layer, for providing 
larger surface area for expansion, secretion, digestion, and 
some absorption. 

 - Also contain 3 layers of smooth muscle in its muscularis layer 
for powerful muscular movement – peristalsis and mixing – 
which help mechanically break down food bolus further into 
smaller particles and mix it with digestive juice to produce a 
yellowish substance called chyme which is passed to small 
intestine. 
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• Mucosa layer forms "gastric 
glands" which are composed of 4 
kinds of secretary cells: 

– Chief cells secrete pepsinogen 
(an inactive enzyme). 

– parietal cells secrete 
hydrochloric and (HCl) and 
"intrinsic factor" (which helps 
absorption of vitamin B12 in 
the intestines). 

– mucous cells secrete mucus 
and alkaline substances to 
help neutralize HCl in the 
gastric juice. 

– G cells (enteroendocrine) 
secrete a hormone called 
gastrin, which stimulates the 
parietal cells and overall 
gastric secretion.  
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• Pancreas  

 Divided into head, body, and tail. 

 Connected directly to the duodenum by accessory duct, and 

indirectly by pancreatic duct (which joins the common bile duct). 

 Serves as both an endocrine (pancreatic islets secrete hormones) 

and exocrine gland (acini secrete pancreatic fluid and enzymes for 

chemical digestion in the small intestine). 

 Pancreatic fluid contains sodium bicarbonate to raise the pH of 

chime in small intestine to 7.1-8.2, stopping pepsin activity and 

promoting activity of pancreatic enzymes. 

 4 major groups of pancreatic enzymes: 

- pancreatic amylase digest polysaccharides into disaccharides. 

- pancreatic lipases digest triglycerides into fatty acids. 

- pancreatic nucleases digest nucleic acids into nucleotides. 

   -Pancreatic proteinases digest peptides into amino acids.  
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• Pancreas also produces hormones Insulin (lower blood sugar level), 

and glucagon (raises blood sugar level). 
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 The bile duct, delivering bile from the liver, and the main pancreatic 

duct, carrying pancreatic juice from the pancreas, unite in the well of 

duodenum in a bulblike structure called the hepatopancreatic ampulla. 

The ampulla opens into the duodenum via the major duodenal papilla. 

The entry of bile and pancreatic juice is controlled by a muscular 

valve called the hepatopancreatic sphincter or sphincter of oddi.   
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• Liver  

• The largest gland in the human body. Divided into 4 lobes (left, right, 

quadrate, and caudate lobes) held together by falciform ligament. 

• Coronary ligament binds the liver to diaphragm.  

• Each lobe of the liver consists of functional units called hepatic 

lobules which contain hepatic cells and blood vessels.  

• Nutrients from the small intestine are transported to the liver via the 

hepatic portal vein for detoxification and metabolism purposes, after 

which hepatic vein transports nutrients back to the cardiovascular 

system.  
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Functions of the liver  

– carbohydrates and lipid metabolism. 

– storage of glycogen, iron, and vitamins A,D,B12. 

– contains phagocytes to destroy damaged erythrocytes and foreign 

substances, using phagocytosis.  

– detoxifies harmful substances in the blood.  

– serves as a blood reservoir (contains 7% of blood volume). 
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Microscopic Anatomy of the Liver 

• Each lobe is separated into 
many lobules: which are the 
liver's functional units.  

• Lobules consists of many 
hepatic cells radiating outward 
from a central vein. 

• At each of the six end of a 
lobule is a portal triad which is 
made up of  a branch of hepatic 
artery (supply oxygen to the 
liver), a branch of hepatic portal 
vein (supply blood rich nutrient 
to the liver),and a bile duct.  

• Vascular channels called hepatic 
sinusoid separate plate like 
groups of these cells from each 
other. 
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• Blood from digestive tract carried by hepatic portal vein brings newly 
absorbed nutrients into sinusoids. Oxygenated blood from the hepatic 
artery mixes with the blood contaning nutrients then flows thorough 
the liver sinusoids and nourishes the hepatic cells.  

• Blood from portal veins contain some bacteria that have entered 
through  the intestinal well. Large Kuffer cells which are attached to 
the endothelium of the hepatic sinusoids remove most of the bacteria 
from blood by phagocytosis. 

• Blood then passes through central vein → hepatic vein → inferior 
vena cave. 
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• Gallbladder  

 - A small sac located on the inferior, visceral surface of the liver. 

Stores and concentrates bile secreted by the liver. 

 - Ejects bile into the cystic duct which joins the hepatic duct from the 

liver, together they form the common bile duct, which in turn joins 

the pancreatic duct of the pancreas, and ultimately attaches to the 

duodenum.  

 - Bile is a yellowish liquid that is used to emulsify lipids, so that 

lipases can break down fat easily. 
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• Small intestine  

 - A long tube, with a small diameter (about 1 inch), extending from 

pyloric sphincter to the ileocecal valve.   

 - Divided into duodenum, jejunum, and ileum. 

 - Highly adapter for chemical digestion and absorption (90% of all 

absorption occurs in the small intestine). 

 - Contain "intestinal glands" that secrete digestive enzymes and mucus 

to aid in chemical digestion, and contains villi and microvilli in its 

lumen surface (forms by the mucosa layer) to provide a large surface 

area in nutrient absorption. 

 - Muscular movement involves segmentation and peristalsis.  

 - Intestinal enzymes help to digest food. 
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 Each vilus contains 

blood capillaries to 

absorb water, 

glucose, amino 

acids, vitamins, 

minerals, and short - 

chain fatty acids, and 

also contains 

lymphatic capillaries 

called lacteals to 

absorb long – chain 

fatty acids in the 

forms of micelles.  
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• Large intestine  

 - The last segment of the GI tract, with a large diameter (2-3 inches), 

extending from the ileocecal valve to the anus.  

 - Divided into cecum, ascending colon, transverse colon, descending 

colon, sigmoid colon, rectum, anal canal, and anus.  
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 - Its mucosa has no villa or microvilli, but contains 

numerous goblet cells for secreting mucus to aid in the 

formation of feces and maintain an alkaline condition. 

 - Secretes no digestive enzymes, residential bacteria (e.g. 

E. coli) help digest/break down certain material such as 

cellulose, and produce vitamins K, B12, thiamine ,and 

riboflavin. 

 - Absorbs only water, electrolytes, and some vitamins.  

 - Undigested substances will be mixed with inorganic 

salts, bacteria, bile pigments (bilirubin), and water to 

form feces.  

 - Defecation involves a reflex mechanism aided by 

voluntary contraction of the diaphragm, abdominal 

muscles, and the external anal sphincter. 
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• mesentery 

 - the jejunum and ileum are 
suspended from the posterior 
abdominal wall by a double – 
layered fold of peritoneum called 
mesentery, the mesenteries 
supports the blood vessels, 
nerves, and lymphatic vessel that 
supply the intestinal wall.          

 - greater omentum is a dorsal 
mesentery that runs from the 
greater curvature to transverse 
colon and folds of small 
intestine.   

 - lesser omentum is a ventral 
mesentery that runs from the 
liver to lesser curvature of 
stomach. 
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Clinical Terms 

 Dysphagia: difficulty swallowing due to obstruction or 
trauma to esophagus.  

 Cholecystitis: inflammation of the gallbladder. 

 Cholelithiasis: stones in the gallbladder. 

 Peptic ulcer: term referring to gastric and duodenal ulcers. 

 Endoscopy: visual examination of the ventral body cavity 
or the interior of the organs (tubular) with an endoscope 
which contains a light source  and a lens. 

 Colonoscopy: endoscopy of the colon.  

 Sigmoidoscopy: endoscopy of the sigmoid colon. 

 pyloric stenosis: congenital narrowing of the pyloric 
sphincter. Problems begin when baby begins to take solid 
food. Corrected surgically.  
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