The Digestive System
Functions of the Digestive System:

· Take in food

· Break down the food

· Absorb the digested molecules

· Provide vital nutrients to the body

Tunics:
Four Tunics:

· Mucosa 

· Submucosa 

· Muscularis

· Serosa

Oral Cavity:
Lips and Cheeks: are involved in mastication

Tongue: involved in speech, taste, mastication, and swallowing

32 teeth

roof of mouth divided into hard and soft palates  
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Mouth and salivary glands:
· Salivary amylase digests starch to maltose

· No protein or lipid enzymes

· Mechanical digestion includes: mastication, lubrication, formation of bolus

· Other functions: saliva prevents bacterial infections and produces buffers to prevent tooth decay

Pharynx and esophagus:
· Consists of Nasopharynx, oropharynx, and the laryngopharynx 
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No digestion

· Mechanical digestion: peristalsis

· Cardiac sphincter prevents food from re-entering the esophagus

Stomach:
The Stomach has a cardiac opening from the esophagus, and a pyloric 

opening into the duodenum

Consists of three muscle layers:

· Longitudinal, circular, and oblique

· Gastric glands produce: pepsin, HCl, gastrin, and intrinsic factor

· Carbohydrates: gastric juice disrupts the extracellular matrix; pH 1.5—2 

· Proteins: gastric juice (HCl); helps convert pepsinogen to pepsin

· No lipid digestion

· Mechanical: churning mixes and further breaks down food producing chyme

· Other: secretes B12, produces the hormone gastrin which increases HCl secretion; kills bacteria

Small intestine:
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Divided into the duodenum, jejunum, & ileum

· Circular folds, villi, and microvilli increase surface area

· Carbohydrates: maltase, sucrase, lactase produced in lumen

· Protein: enteropeptidase

· Fats: lipase

· Site of sugar absorption, fat, amino acids, minerals, vitamins

· Other: peristalsis

Large Intestine:
· Cecum forms a blind sac at the junction of small and large intestines

· Colon consists of ascending transverse, descending and sigmoid portions

· Rectum is a straight tube that ends at the anal canal

Pancreas:
· Carbohydrates: amylase

· Protein: trypsin, chymotrypsin, carboxypeptidase, aminopeptidase

· Lipids: lipase
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No mechanical digestion

· Other: secretes bicarbonate solution to reduce pH to 8; produces 
· insulin for sugar metabolism
An endocrine and exocrine gland 
· The Endocrine Function

· Endocrine function is to control blood nutrient levels

· Pancreatic islets: Islets produce insulin and glucagon which control 
· sugar and amino acid levels in blood 
Exocrine Function
· Its exocrine part consists of acini which produce digestive enzymes and 

bicarbonate ions  

Liver:
· No enzymes for carbohydrates or proteins

· Lipids: produces bile which is stored in the gall bladder

· No mechanical digestion

· Other: interconverts organic molecules, absorbs or releases glucose into the blood stream

Receives blood from the hepatic artery and portal vein.  

The liver produces bile which is excreted through the hepatic duct system.

Peritoneum:

Serous membrane that lines the abdominal cavity and covers the organs

Large intestine

· No carbohydrate, protein or lipid digestion

· Mechanical: peristalsis

· Other: absorbs water; bacteria ferment undigested food, release gas, produce vitamins

Movement & Secretion

Regulated by neural and hormonal mechanisms

· Oral Cavity: secretes saliva and masticates

· Stomach: has mucus, HCl, and Pepsin and mixing waves mix the stomach contents with the stomach secretions

· Small Intestine: secretes mucus, digestive enzymes and acids; Moves by contractions

· Liver: produces bile

· Pancreas: has bicarbonate ions and digestive enzymes

· Large Intestine: moves by contracting
Digestion, Absorption, & Transport

Digestion: is the chemical breakdown of organic molecules into their component parts

· Mechanical digestion

· Chemical digestion

After they are digested some diffuse through the intestinal wall and others must be transported across
Carbohydrates

Polysaccharides are split into disaccharides by salivary and pancreatic amylases

*Disaccharides are broken down to monosaccharides by disaccharidases on the surface of the intestinal epithelium

*They are absorbed by active transport into the blood

Lipids

Bile salts emulsify lipids

*Pancreatic Lipase also breaks down lipids

*Lipids are stored in the adipose tissue and in the liver

Proteins

Proteins are split into small polypeptides by enzymes secreted by the stomach and pancreas

*Peptase on the surface of the intestinal epithelia cells complete the digestive process

*Amino Acids are absorbed into the intestinal epithelia cells

Water and Minerals

*Water can move either direction across intestinal wall depending on osmotic conditions

*Approximately 99% of water entering the intestine is absorbed 

*Most Minerals are actively transported across intestinal wall

