Small intestine
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Small intestine:
        The small intestine is the major site of digestion and absorption of carbohydrates, proteins, and fats in the gastrointestinal tract (GIT).The action and secretions of several accessory organs are essential to the digestive and absorptive functions of the small intestine. Nutrients and fluids that are not absorbed in the small intestine are passed on to the colon. The small intestine has tree parts: duodenum, jejunum, and ileum. Although the small intestine is approximately 5 in long, it has an absorptive area of over 250 m. its large surface area is created by numerous folds of the intestinal mucosa (valvulae conniventes), by densely packed villi, which line the entire mucosal surface, and by microvilli, which protrude from the surface of the intestinal cells. The epithelial cells from which the microvilli protrude are called enterocytes.

The accessory organs involved in the intestinal digestion and absorption are the pancreas, the liver and the gallbladder.
1- The pancreas secretes various substances that aid in intestinal digestion, including HCO3 which neutralizes the acidic content of chyme entering the small intestine. 
2-The liver secretes bile which is necessary for fat digestion nutrient absorption.
a. Bile travels from the liver through the bile ducts to reach the duodenum of the small intestine. 
b-The sphincter of Oddi located at the distal end of the duodenum, form opening that contents the small intestine to the common bile duct. This sphincter controls the flow of bile into the small intestine. When the sphincter is closed, bile cannot enter the small intestine and must be stored in the gallbladder. The portal circulation carries bile that has been absorbed from the terminal ileum back to the liver. The gallbladder stores bile during the interdigestive period.

   Motility :
A. Contractile activity:

1-Function: contractile activity of the smooth muscles lining the small intestine serves two major functions:

a. Mixing the chyme with the digestive juices and bile to facilitate digestion and absorption 

b. Propelling the chyme from the duodenum to the colon 

2- Transit time: It usually takes about 2-4 hours for the chyme to move from the end of the small intestine to the other.

B. Types of movements:
1-Segmentation: is most common type of intestinal contraction.

a. During segmentation about 2cm of the intestinal wall contract, forcing the chyme back toward the stomach (oradly) and toward the colon (oboradly)

b. When the muscle relax, the chyme returns to the area from which it was displaced.

c. This back and forth movement enables the chyme to become thoroughly mixed with the digestive juice and to make contact with the absorptive surface of the intestinal mucosa.

d. segmentation contractions occur about 12 times/min. in the duodenum and 8 times /min. in the ileum. The contractions last for 5-6 seconds .

e. Segmentation occurs throughout the digestive periods.

2-Pristaltic contractions: also occurs in the small intestine is not considered an important component of intestinal transit. 

3-The migrating motor complex(MMC):spreads over the intestine during the interdigestive period. It sweep out the chyme remaining in the small intestine during the interdigestive period. It occurs every 60-90 minutes and last for about 10 minute. 

Propulsion of chime: During the digestive period the higher frequency of segmentation in the proximal intestine (duodenum) than in the distal intestine (ileum) propels the chyme slowly toward the colon.

1- When the chyme is pushed distally, it is less likely to be forced back by a segmentation contraction.

2- In contrast, when the chyme is pushed towards the stomach, it is quickly pushed toward the colon again by segmentation contraction in the more proximal region of the small intestine.

