DIGESTION

Vocabulary

Catabolism
Anabolism
Metabolism
Gut
Lumen

Mucosa
Submucosa


Serosa

Mouth

Salivary amylase
enamel

dentin

pulp

Esophagus
Peristalsis
Stomach
H. pylori
Small intestine

Duodenum

Jejunum
ileum
gall bladder
pancreas
Large intestine
 
bolus

chyme

epiglottis
Pepsinogen
pepsin

intrinsic factor

Insulin

bile
bile salts emulsification

Villi

microvilli
Micelle
appendix
· Describe the passage of food through the gastrointestinal tract from the mouth to the anus.

· Explain the function of each organ and accessory organ of the digestive system.

· Describe the role of the teeth, tongue and salivary glands in the preparation of food for swallowing.

· Explain the structure of a tooth and the factors affecting tooth decay and gum disease.

· Describe swallowing and the role of the epiglottis.

· Describe peristalsis as a mechanism for moving food through the digestive system.

· Explain how the structure of the stomach lining protects it from high levels of acidity.

· Describe the chemical breakdown of different types of foods (carbohydrates, proteins, and fats) as they pass through the digestive tract.

· Contrast the chemical and mechanical breakdown of food in the stomach.

· Describe the digestive activities of the small intestine including the secretion of intestinal and pancreatic enzymes and bile.

· Describe the structure of the villi and how they function in the absorption of food molecules.

· Explain the function of the liver as it regulates blood sugar levels.

· Describe the role of bacteria in the large intestine.

Parts of the human digestive system (in order of passage of material)

1. Mouth

2. Pharynx

3. Esophagus

4. Stomach

5. Small intestine 

a.  Duodenum

b.  Jejunum

c.  Ileum

6. large intestine: cecum and appendix; colon: ascending, transverse, descending

7. rectum

8. anus

Accessory organs of digestion:

1. salivary glands  (3)

2. liver

3. gall bladder (gall stones: bile helps excrete cholesterol. Bile salts keep cholesterol dissolved, so too much cholesterol or too few bile salts causes crystallization) 

4. pancreas

Mouth

Grind food by chewing i.e. mechanical digestion rather than enzymatic digestion.  
Saliva (contains salivary amylase).  Food formed into ball called a bolus.

Pharynx (upper part of the throat)
When bolus goes to pharynx, soft palate pushes up and closes the nasal passage.  

The larynx (Adam’s apple or voicebox) raises up and meets he epiglottis to seal off the opening to the larynx and trachea (called he glottis) so food does not go down the wrong pipe.

Esophagus

No digestion of food occurs here. Only peristalsis to get food to the stomach.  
Stomach

Acts as storage site for food.  Up to 2 liters of food can be stored.

Food stays in stomach 2-6 hours and is slowly released into small intestine as pea-soup-like chyme. Pyloric sphincter is at joint with small intestine.

Organization of stomach:


Inner layer is mucosa 

Submucosa is next 


Muscle layers: 3 layers in stomach and 2 in intestine 

Digestion within the stomach:

Epithelium secretes gastric juice, which contains HCl and pepsinogen.  The acid converts pepsinogen into the enzyme pepsin.  Pepsin begins the process of protein breakdown.  The acid helps kill bacteria and chemically help break down foods

Small intestine (6 meters long)


Duodenum (8 inches)


Jejunum

Ileum

Most digestion occurs in small intestine, especially the duodenum.

Pancreas releases inactive precursors of enzymes into small intestine (duodenum) = zymogens (chymotrypsinogen, trypsinogen), also carboxypeptidase, aminopeptidase, pancreatic amylase, disaccharidases (sucrase, lactase, etc.)

Carbohydrates: amylase, disaccharidases [finish salivary amylase job]

Proteins: trypsin, chymotrypsin, carboxypeptidase, aminopeptidase [finish pepsin job]

Lipids: emulsified by bile salts (liver to gall bladder), lipase breaks down to glycerol + FA

Nucleic acids: nucleases (Dnase and Rnase) break down

Secretin hormone from small intestine causes pancreas to release bicarbonate to neutralize the acid

Majority of absorption occurs in small intestine

Structure of small intestine has LOTS of surface area (about 2700 square ft. – a large home)

1. internal folds; inner surface is not smooth

2. villi are microscopic folds in lining (have capillaries and lacteals within)

3. microvilli are projections of plasma membrane of each cell

Absorption of monosaccharides and amino acids via active transport into capillaries within villi
Lipids broken down to glycerol and fatty acids, then surrounded by bile salts.  

Large intestine (colon)

Blind pouch at beginning is caecum (cecum) for digestion of cellulose in plant material (fiber). Function of fiber for humans is to make sure food continues to move along in digestive tract, especially large intestine.  

Attached to cecum is appendix.
Function is primarily to reabsorb water and salt from feces.  Vit K synthesized  by bacteria.
No digestion occurs in large intestine.

Rectum stores feces until eliminated, terminates in anus.

Both smooth muscle and skeletal muscle surround opening to allow for voluntary delay of defecation.
