Notes for the Digestive System

I. Digestive Processes:

a. Ingestion: bringing food into the mouth

b. Propulsion:  the movement of food through the alimentary canal (the tube that extends from the mouth to the anus)

c. Mechanical digestions: the breakdown of food particles by mechanical means:  chewing (mastication), mixing with the tongue, churning and mixing in the stomach, and mixing in the small intestine

d. Chemical digestion:  the breakdown of food molecules into their basic chemical building blocks, which are small enough to be absorbed by chemical means…primarily by enzymes in the stomach and small intestine

e. Defecation:  the elimination of indigestible material from the body in the form of feces.  Performed by the large intestine

II. Digestive organs:

a. Mouth:  the organ that receives food and prepares it for swallowing

i. Tongue:  an accessory organ – it occupies most of the oral cavity when the mouth is closed.  The movement of the tongue mixes food with saliva and helps propel food into the pharynx

ii. Teeth: provide for the mechanical digestive process of mastication

iii. Salivary glands:  accessory organs that secrete saliva into the mouth through ducts

iv. Digestion in the mouth:

1. mechanical digestion:  chewing and mixing

2. chemical digestion:  salivary amylase – the enzyme that simplifies starch and glycogen into maltose

v. Bolus:  the compacted mass created by chewing and mixing     
          with saliva

b. Pharynx: muscles in its walls allow for swallowing

c. Esophagus:  muscular tube between the pharynx and the stomach…muscles change from skeletal to smooth as it descends.  Muscles thicken to form the esophageal sphincter which (when closed) prevents upward movement of stomach contents.  If the muscles are weak, leakage of gastric juices is permitted resulting in heartburn.

d. Stomach:

i. Structures of the stomach:

1. gastric pits:  lead to gastric glands that secrete gastric juice which is composed of digestive enzymes, HCl and mucous.

2. smooth muscle fibers:  allow the stomach to mix and churn its contents

ii. Functions of the stomach:

1. mechanical digestion: churning and mixing…more so than any other digestion organ because it has an additional layer of muscle

2. chemical digestion: carried out by gastric juice:

a. pepsin: chemically digests proteins

b. pepsinogen: the inactive form of pepsin: prevents digestions of the cells secreting pepsin

c. HCl: creates an acidic environment so pepsinogen is converted to pepsin

d. mucous: creates a protective layer

e. intrinsic factor: facilitates the absorption of vitamin B  (which is required for the maturation of RBCs) into the small intestine

** digestion in the stomach results in a semi-fluid paste of small food particles and gastric juice called chyme.

3. absorption:  small amounts of water, some salts, glucose, alcohol, aspirin, lipid-soluble drugs

4. propulsion:  peristaltic waves push the chyme to the pyloris (the narrowed inferior region of the stomach which thickens into the pyloric sphincter which controls the movement of chyme from the stomach into the small intestine)

** ulcers occur when the mucous lining does not adequately protect the stomach wall from the corrosive effects of the gastric juices…holes in the stomach wall develop.

e. Pancreas:

i. Function:

1. secretes pancreatic juice which contains enzymes that break down all foods into basic nutrients:

a. pancreatic amylase: carbohydrates

b. trypsin: proteins

c. chymotrypsin: proteins

d. carboxypeptidase: proteins

e. pancreatic lipase: lipids

f. 2 nucleases: nucleic acids

2. The Islets of Langerhans are endocrine cells located in the pancreas.  They are responsible for the production of insulin and glucagons (which increases glucose levels in the blood)

3. Pancreatic juice is secreted into ducts that come together to form the central pancreatic duct which unites with the Common Bile Duct which empties into the duodenum of the small intestine

f. Liver:

i. Functions:

1. secretion of bile (which aids in fat digestion by emulsification)

2. maintains blood sugar homeostasis

3. packages fats into lipoproteins for transportation

4. metabolism of proteins and conversion into urea

5. storage of glycogen, iron and vitamins

6. detoxification of poisons/toxins

7. removal of worn-out RBCs and other cellular debris

** bile is secreted into the Hepatic Duct which unites with the Cystic Duct from the Gallbladder to form the Common Bile Duct

g. Gallbladder:

i. Function:  stores and concentrates bile received from the liver through the Cystic Duct

** bile enters the small intestine through the common bile duct.  The amount entering the small intestine is regulated by the sphincter of Oddi which is located at the entrance of the CBD into the duodenum.  The peristaltic waves cause small amounts of bile to be released into the small intestine with each wave.

h. Small Intestine:  the longest segment of the alimentary canal

i. 3 segments:

1. duodenum: receives chyme from the stomach

2. jejunum

3. ileum: the longest segment: unites with the large intestine at the ileocecal valve which regulates the flow of material from the ileum into the large intestine

**  the intestinal wall contains villi which increase the absorptive surface area

ii. Functions:

1. chemical digestion:  pancreatic enzymes, bile and intestinal enzymes combine to complete chemical digestion of all foods into absorbable nutrients.

a. Maltase, lactase, sucrase and dextrinase all break disaccharides down into monosaccharides

b. Amino peptidase: short protein chains into free amino acids

c. Intestinal lipase: fats

d. Nucleases: nucleic acids

2. absorption:  it is the primary site for the absorption of nutrients, water and electrolytes

3. propulsion:  peristalsis propels chyme  through the small intestine.  The contractions of the intestinal walls are weak so that it normally takes the chyme from 3 to 10 hours to travel through the small intestine.  If the intestinal wall becomes irritated, the rate of contraction may increase, causing a rapid movement of material preventing a normal absorption of water, electrolytes and nutrients resulting in diarrhea.  If this condition is prolonged, it can result in dehydration.

i. Large intestine:

i. 4 segments:

1. cecum: receives material from the ileum

2. colon: the longest segment: divided into the ascending, transverse, descending and sigmoid

3. rectum: a straight tube that converges with the anal canal

4. anal canal: the distal end is the anus

a. has 2 sphincters: an internal, involuntary sphincter and an external, voluntary sphincter

** The walls of the large intestine secrete large amounts of mucous to reduce the friction with feces during defecation.

ii. Functions:

1. feces formation: water and electrolytes are absorbed causing the chyme to gradually harden becoming feces

2. defecation: the process of fecal elimination, provided by peristaltic contractions that push feces into the rectum; a process much like that in the small intestine, but slower – often taking as long as 24 hours

** Defecation can be controlled voluntarily by the external sphincters.
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