Digestive System 1 – Mouth/ Pharynx/ Esophagus/ Stomach

“And the LORD God commanded the man, saying, "Of every tree of the garden you may freely eat; "but of the tree of the knowledge of good and evil you shall not eat, for in the day that you eat of it you shall surely die." Genesis 2:16-17

Digestion

· digestive/gastrointestinal (GI) system is a tubular system which forms one of the boundaries between the physiological interior and outside world

· four major operations of the GI tract and its glands:

1. transport and mixing of food within the tube system; carried out by the smooth muscle that surrounds all parts of the GI tract

2. secretion of fluid, salts, and digestive enzymes

3. digestion; process in which highly organized food structures are reduced to simple molecular forms

4. absorption; occurs in the intestine

· peristalsis:  rhythmic waves of contraction by the smooth muscles, pushing food along the tract

Mouth

· both physical and chemical digestion of foods begin in the mouth

· during chewing, teeth of various shapes cut, smash, and grind food, making the food easier to swallow and increasing its surface area

· presence of food in the oral cavity triggers a nervous reflex that causes salivary gland to deliver saliva through ducts to the oral cavity

· salivation may occur b/c of learned associations between eating and time of day, cooking odors, other stimuli

· > 1L of saliva secreted into oral cavity each day:

1. mucin – slippery glycoprotein (carb-protein complex) which protects the soft lining of the mouth from abrasion and lubricates the food

2. buffers help prevent dental cavities by neutralizing acids in the mouth

3. salivary amylase – digestive enzyme that hydrolyzes starch; breaks only every other bond in the polysaccharide → smallest product is double sugar maltose

· tongue used to taste and manipulate food during chewing and shape food into al ball called a bolus; food swallowed when tongue pushes the bolus to the very back of the oral cavity and into the pharynx

Pharynx

· commonly called throat; intersection that leads to both the esophagus and windpipe (trachea)

· swallowing reflex triggered when a bolus of food reaches the pharynx:

1. when swallowing, the top of the windpipe moves so its opening is blocked by a cartilaginous flap called the epiglottis

2. upper esophageal sphincter, which is ordinarily contracted, relaxes and allows the bolus to enter the esophagus

3. larynx (upper respiratory tract) moves upward and tips the epiglottis over the glottis, which prevents food from entering the trachea

4. after food has entered the esophagus, the larynx moves downward and opens the breathing passage [Biology p.800 Fig 37.10]

Esophagus

· segment of alimentary canal that conducts food from the pharynx down to the stomach

· peristalsis (wavelength contractions of smooth muscles lining the digestive tract) squeezes a bolus along the narrow esophagus

· only the muscles at the very top are voluntary → swallowing is initiated voluntarily but then the involuntary waves of contraction by the smooth muscles takes over

Stomach

· J-shaped stomach located on left side of abdominal cavity just below the diaphragm

· stomach can stretch to accommodate 2L of food and fluid

· epithelium that lines lumen of stomach secretes gastric juice (pH=2) which dismantles tissue food and kills most bacteria swallowed w/ the food; meal + gastric juice = acid chyme

· pepsin enzyme hydrolyzes proteins; when pepsin and acid destroy the stomach lining faster than it can regenerate, gastric ulcers (lesions) occur

· about q20secs stomach contents mixed by the churning action of smooth muscles; empty stomach churning = hunger pangs

· opening from the stomach to esophagus normally dilates only when a bolus driven by peristalsis arrives; occasional backflow of acid chyme into the lower end of the esophagus causes “heartburn”

· pyloric sphincter at the bottom of the stomach helps regulate passage of chyme from the stomach into the small intestine

· takes 2-6hrs after a meal for a stomach to empty

Activity

Amylase in action:  As the cracker is chewed, salivary amylase starts breaking down the amylase into shorter glucose polymers. Some will be converted into individual glucose molecules that may impart a sweetish taste. (Of note: Glucose is not particularly sweet; fructose very similar in structure to glucose, and is much sweeter. Table sugar - sucrose - is a disaccharide of glucose and fructose.) Because there is so much starch in a cracker, there is not enough amylase in the saliva to break down all of the starch into glucose.

Homework

p. 341-342 - questions 1, 2 (a,b,c,d,f,j,i), 3 (for the organs identified in #2), 5-8

