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The Gastrointestinal Tract 





 

 

The gastrointestinal tract (GIT): 

 

- Digests the ingested proteins, carbohydrates, and lipids 

 

- Absorbs the fluids and nutrients 

 

- Provides a physical and immunologic barrier to 

microorganisms, foreign materials, and potential antigens 

 

- Participates in many regulatory, metabolic, and 

immunologic functions 



Depending on the nature of the diet consumed, 90% to 97% 

of food is digested and absorbed; most of the unabsorbed 

material is of plant origin. 



 

 

 

Compared with ruminants, humans are less efficient at 

extracting energy from fibrous materials because we lack the 

enzymes to hydrolyze the chemical bonds that link the 

molecules of sugars that make up plant fibers. 

 

 

However, fibrous foods are partially fermented by bacteria 

in the human colon, contributing to 5% to 10% of the 

energy needed by humans. 



The GIT extends from the mouth to the anus and includes 

the oropharyngeal structures, esophagus, stomach, liver, 

gallbladder, pancreas, small intestine, and large intestine. 









GIT: 

 

Is one of the largest organs in the body, has the greatest 

surface area, has the largest number of immune cells, and is 

one of the most metabolically active tissues in the body. 

 



 

 

The cells lining the GIT have a life span of 3 to 5 days, and 

they are fully functional only for the last 2 to 3 days. 

 

Approximately, 45% and 75% of the energy requirements of 

the cells lining small intestine and colon are supplied by 

nutrients passing through their lumen, respectively. 

 

Due to this fact and because of the high metabolic activity and 

requirements, the cells lining the GIT are more susceptible 

than most tissues to micronutrient deficiencies; protein-

energy malnutrition; and damage. 



 

 

After only a few days of starvation, the GIT atrophies (i.e. 

the surface area decreases and secretions, synthetic functions, 

blood flow, and absorptive capacity are all reduced). 

 

Resumption of food intake, even with less than adequate 

calories, results in cellular proliferation and return of 

normal GI function after only a few days. 

 

Optimum function of the human GIT depends on a constant 

supply of foods rather than on consumption of large 

amounts of foods interrupted by prolonged fasts. 



Brief Overview of Digestive 

and Absorptive Processes 





 

 

 

In the mouth, chewing reduces the size of food particles, 

which are mixed with salivary secretions that prepare them 

for swallowing. 

 

A small amount of starch is degraded by salivary amylase, 

but this overall carbohydrate digestion is minimal. 

 

The esophagus transports food and liquid from the oral 

cavity and pharynx to the stomach. 



 

 

In the stomach, food is mixed with acidic fluid and 

proteolytic and lipolytic enzymes. 

 

Small amounts of lipid digestion take place, and some proteins 

are changed in structure or partially digested to large peptides. 

 

When food reaches the appropriate consistency and 

concentration, the stomach allows its contents to pass into 

the small intestine. 

 

Alcohol, the exception, is absorbed through the stomach. 



In the first 100 cm of small intestine, the presence of food 

stimulates the release of hormones that stimulate the 

production and release of powerful enzymes from the 

pancreas and small intestine and bile from the liver and 

gallbladder, resulting in the digestion and absorption of 

most ingested food. 



 

 

In the small intestine, starches and proteins are reduced to 

smaller-molecular-weight carbohydrates and small to 

medium-size peptides. 

 

Dietary fats are reduced from visible globules of fat to 

microscopic droplets of triglycerides, then to free fatty acids 

and monoglycerides. 

 

Enzymes from the brush border of the small intestine 

further reduce the remaining carbohydrates to 

monosaccharides and peptides to single amino acids, 

dipeptides, and tripeptides. 



 

 

 

Along the remaining length of the small intestine, almost all the 

macronutrients, minerals, vitamins, trace elements, and 

fluid are absorbed before reaching the colon. 

 

The colon and rectum absorb most of the remaining fluid 

delivered from the small intestine. 

 

The colon absorbs electrolytes and only a small amount of 

remaining nutrients. 





 

 

 

Together with salivary and gastric secretions, secretions from 

the pancreas, small intestine, and gallbladder contribute 7 to 

9 L of fluid in a day, approximately three to four times more 

fluid than is normally consumed orally. 

 

All but 100 to 150 mL of the total fluid entering the lumen is 

reabsorbed. 





 

 

 

Most nutrients absorbed from the GIT enter the portal vein 

for transport to the liver, where they may be stored, 

transformed into other substances, or released into circulation. 

 

End products of most dietary fats are transported into the 

bloodstream via the lymphatic circulation. 

 

Remaining fiber, resistant starch, sugar, and amino acids are 

fermented in the brush border of the colon, and produce 

short-chain fatty acids (SCFAs) and gas. 

 

 



 

SCFAs help maintain normal mucosal function, salvage a 

small amount of energy from some of the residual 

carbohydrates and amino acids, and facilitate the absorption of 

salt and water. 

 

Some of the carbohydrate and fiber resistant to digestion in 

the upper GIT serve as "prebiotic" material by producing 

SCFAs, decreasing the colonic pH, and increasing the mass of 

"helpful" bacteria. 

 

In the large intestine, the distal colon, rectum, and anus 

control defecation. 







Enzymes in Digestion 



 

 

 

Digestion of food is accomplished by enzymatic hydrolysis. 

 

Digestive enzymes are synthesized in specialized cells in the 

mouth, stomach, pancreas, and small intestine and are released 

into the lumen. 

 

Some enzymes are localized in the lipoprotein membranes of the 

mucosal cells and attach to their substrates as they enter the cell. 



 

 

 

Except for fiber and some carbohydrates, digestion and 

absorption are essentially completed in the small intestine, 

because no digestive enzymes are secreted from the large 

intestine. 

 

Generally, the ingested carbohydrates, lipids, and proteins must 

be converted to their simple constituents by digestive enzymes 

before they are absorbed. 
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