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The Small Intestine: Primary 

Site of Nutrient Absorption 



Structure and Function 



The primary organ of nutrient and water absorption is the 

small intestine. 

 

The small intestine has characteristic folds in its surface 

called valvulae conniventes, which are covered with 

fingerlike projections called villi, which in turn are covered 

by microvilli, or the brush border. 





 

 

 

The combination of folds, villous projections, and microvillous 

border creates an enormous absorptive surface of approximately 

200 to 300 m2. 

 

The villi rest on a supporting structure called the lamina 

propria. 

 

Within the lamina propria, which is composed of connective 

tissue, the blood and lymph vessels receive the products of 

digestion. 







 

 

 

Each day, the small intestine absorbs 150 to 300 g of 

monosaccharides, 60 to 100 g of fatty acids, 60 to 120 g of 

amino acids and peptides, and 50 to 100 g of ions. 

 

 

In the small intestine, all but 1 to 1.5 L of the 7 or 8 L of 

fluid secreted from the upper portions of the GIT, in 

addition to 1.5 to 3 L of dietary fluids, is absorbed by the 

time the contents reach the end of the lumen. 







 

 

 

Approximately, 95% of the bile salts are reabsorbed as bile 

acids in the distal ileum through a process called 

enterohepatic circulation. 

 

Without enterohepatic circulation, synthesis of new bile acids in 

the liver would not keep pace with needs for adequate digestion. 

 

Bile salt insufficiency becomes clinically important in patients 

who have resections of the distal small bowel and diseases 

affecting the small intestine, such as Crohn disease, radiation 

enteritis, and cystic fibrosis. 





The distal ileum is also the site for vitamin B12(with 

intrinsic factor) absorption. 



 

 

Emulsification of fats is followed by their digestion, by 

pancreatic lipase, into free fatty acids and 2-monoglycerides. 

 

When the concentration of bile salts reaches a certain level, 

they form micelles (small aggregates of fatty acids, 

monoglycerides, cholesterol, bile salts, and other lipids), which 

are organized with the polar ends of the molecules oriented 

toward the watery lumen of the intestine. 

 

The products of lipid digestion are rapidly solubilized in the 

central portion of the micelles and carried to the intestinal 

brush border. 





 

 

 

At the surface of the unstirred water layer (UWL), the 

slightly acidic and watery plate that forms a boundary between 

the intestinal lumen and the brush border membranes, the lipids 

detach from the micelles. 

 

Remnants of the micelles return to the lumen for further 

transport, while the monoglycerides and fatty acids are left 

to make their way across the lipophobic UWL to the more 

lipid-friendly membrane cells of the brush border. 



 

 

 

Lipids are taken up and transported through the 

endoplasmic reticulum and Golgi apparatus where fatty 

acids are re-esterified to triglyceride. 

 

Triglycerides are packaged, along with other lipids, into 

chylomicrons, which are released into the lymphatic 

circulation. 

 

Cholesterol absorption is facilitated by a protein transport 

system specific to cholesterol and not to other sterols. 









Absorptive and Transport Mechanisms 



 

 

In absorption, nutrients pass through the intestinal mucosal 

cells by diffusion or active transport and make their way 

into the venous system or into the lymphatic circulation. 

 

Diffusion involves random movement through openings in 

or between the membranes of the cells using channel 

proteins (passive diffusion) or carrier/transport proteins 

(facilitated diffusion). 

 

Active transport involves the input of energy to move ions or 

other substances, in combination with a transport protein, 

across a cell membrane against an energy gradient. 

 







 

 

 

Some nutrients may share the same carrier and thus compete for 

absorption.  

 

Transport or carrier systems can also become saturated, slowing 

the absorption of the nutrient. 

 

A notable example of such a carrier is intrinsic factor, which is 

responsible for the absorption of vitamin B12.
 

 



 

 

 

Some molecules are moved from the intestinal lumen into 

mucosal cells by means of pumps (e.g. Na-K pump), which 

require a carrier and energy from adenosine triphosphate. 

 

 

The absorption of glucose, sodium, galactose, potassium, 

magnesium, phosphate, iodide, calcium, iron, and amino acids 

occurs in this manner. 







Pinocytosis (a form of endocytosis) is another kind of active 

transport that allows large particles such as whole proteins 

(which sometimes have allergenic properties) to be absorbed 

in small quantities in the GIT. 

 

The immunoglobulins from breast milk are probably absorbed 

through pinocytosis. 
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