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*  The gastrointestinal system includes the oral structures (mouth, salivary glands, pharynx), the alimentary tract (esophagus, stomach, small intestine, large intestine, appendix, anus), and the accessory organs of digestion (liver, gallbladder, bile ducts, pancreas). The function of the alimentary tract is to digest masticated food, to absorb digestive products, and to excrete the digestive residue and certain waste products excreted by the liver through the bile duct.

 • The esophagus is a straight tube that carries food from the pharynx to the stomach. The stomach is a distensible organ. The stomach's mucosal cells secrete hydrochloric acid and proteolytic enzymes, which aid in digestion. Mucous cells line the mucosa of the lower part of the stomach. The distal end of the stomach is called the pylorus. The small intestine is divided into the duodenum, jejunum, and ileum. The large intestine or colon consists of the cecum, ascending colon, transverse colon, descending colon, sigmoid colon, and rectum. The vermiform appendix is a nonfunctional vestigial structure attached to the cecum. The colon is a storage reservoir for undigested food and a site for water absorption. 

• The alimentary tract has four layers: mucosa, submucosa, muscularis, and serosa. The mucosal layer consists of epithelial cells lining the lumen's surface, supporting connective tissue called the lamina propria, and a unique thin, muscular layer called the muscularis mucosae. The structure of the inner mucosal layer varies to provide specialized function at each part of the tract. The esophagus is lined by stratified squamous epithelium, which enables rapid gliding of masticated food from the mouth to the stomach. The stomach has a thick glandular mucosa, which provides mucus, acid, and proteolytic enzymes to help digest food. The small intestinal mucosa has a villous structure to provide a large surface of cells for active absorption. The large intestinal mucosa is lined by abundant mucus-secreting cells, which facilitate storage and evacuation of the residue. Beneath the mucosa is the submucosa, which gives structural support to the tract because of its abundant collagenous tissue. The muscle layer contracts rhythmically to move materials through the alimentary tract. The serosal layer is a thin, smooth membrane present on the outer surface of the alimentary tract. It keeps the tortuous loops of bowel from becoming tangled and is continuous with the mesentery. The mesentery is a connective tissue attachment of the bowel to the abdominal wall; it contains blood vessels, lymphatics, and nerves.

*  A wave of muscle contraction carries a bolus of swallowed food down the esophagus, where a sphincter at the lower end of the esophagus prevents regurgitation. Contractions in the stomach mix the food and push the partially digested contents into the duodenum. The muscle of the pylorus only partially closes the outlet to the stomach, so intestinal contents can regurgitate into the stomach if the small intestine is not emptying properly. Normally, movement of lumenal contents in the small intestine is more rapid in the upper small intestine and slows as chyme moves distally. Contents pass from the ileum into the colon, where reverse proximal movement is partially pre- vented by the ileocecal valve. Water is absorbed in the colon, and the contents become solid; the solid residue is moved to the left side of the colon and rectum. When the rectum becomes distended, an urge for defecation develops. 



• The liver and the pancreas are glandular organs with excretory ducts emptying into the duodenum at a site called the ampulla of Vater. The excretory ducts of the liver are called bile ducts. The gallbladder is a storage reservoir connected to the bile ducts by the cystic duct. • Most of the blood from the abdominal organs is carried to the liver via the portal vein. Therefore, blood is filtered by the glandular cells of the liver before it returns to the heart via the hepatic vein and vena cava. Because portal blood has little oxygen left after passing through the abdominal organs, the liver has the hepatic artery to provide oxygenated blood. The bulk of the liver is composed of hepatocytes, which are aligned in cords with sinusoids between the cords to diffuse the blood from the portal areas to the central vein. Between adjacent hepatocytes are tiny canaliculi that carry bile produced by the hepatocytes to the portal area, where they empty into epithelial lined bile ducts. In the sinusoids, waste products and nutrients are removed and metabolized by the hepatocytes. The metabolites may be returned to the blood, stored in the hepatocytes, or excreted into bile canaliculi. The liver also contains many mononuclear cells or Kupffer cells that line the sinusoids. They phagocytize particulate material from the blood. Metabolically, the liver (1) produces bile salts, (2) excretes bilirubin, (3) metabolizes nitrogenous substances, (4) produces serum proteins, and (5) detoxifies drugs and poisons.

 • The gallbladder is a distension of the common bile duct that becomes a storage reservoir for bile. The gallbladder empties its contents into the duodenum after meals when bile salts are needed for fat absorption. This reservoir function is not essential, since the gallbladder can be removed without loss of digestive function.

 • The pancreas is a long, narrow glandular organ lying horizontally and retroperitoneally in the mid-abdomen region. The pancreatic duct runs the length of the pancreas and empties into the duodenum after joining the bile duct. The bulk of the pancreas is made up of glands that secrete digestive enzymes into the pancreatic duct. When activated by intestinal juices, these enzymes digest carbohydrate, fat, and protein. Pancreatic enzymes are essential for life. Scattered among the pancreatic glands are clusters of endocrine cells known as the islets of Langerhans, which produce insulin and other hormones.

 • The digestive process begins in the mouth, where a carbohydrate-splitting enzyme or amylase from the salivary glands mixes with food during mastication. In the stomach, proteolytic pepsin and hydrochloric acid are added to speed the digestive process. The greatest volume of digestive enzymes originates from the pancreas and is added to the digesting mixture of food in the duodenum. In addition, bile salts secreted by the liver and stored in the gall bladder are added to emulsify lipids into small water-soluble micelles. The final phase of the digestive process occurs at the surface of small intestinal epithelial cells. Complex endocrine and nervous mechanisms coordinate the timing of the secretion of digestive enzymes, hydrochloric acid, and bile salts. The sight of food may cause salivation and gastric secretions because of nervous stimulation. Distention of the stomach causes release of gastrin, which stimulates acid production and gastric emptying. Movement of food into the duodenum causes the pancreas to secrete more fluid and enzymes and the gallbladder to release bile. The product of both enter the duodenum.

O.K. folks, that’s S & F in a nutshell.
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