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Anatomy & PhysiologyLecture

Chapter 23 - Digestive System

I.  Overview

A.  Introduction to the Digestive System

B.  Serous Membranes & Tunics of the GI Tract
C.  Mouth, Pharynx, & Associated Structures
D.  Esophagus & Stomach
E.  Small Intestine
F.  Large Intestine
G.  Liver, Gallbladder, & Pancreas
II.  Introduction to the ___________ System

A.  The food we eat must be mechanically and chemically ________ to smaller molecules that can be 

1.  __________ through the intestinal wall

2.  _____________ to the cells by the blood
B.  The main function of the digestive system is to prepare the food for ___________ utilization, which involves the following:
1.  _____________ - taking food into the mouth

2.  ____________ digestion - chewing food, churning it in the stomach, and segmentation (small intestine contractions)
3.  _____________ – movement of food through the alimentary canal; includes swallowing and ____________ (wavelike contractions of smooth muscle in the GI tract)
4.  _____________ digestion - chemical breakdown of macromolecules (proteins, carbohydrates, & fats) to absorbable monomers (amino acids, monosaccharides, fatty acids, & glycerol)
5.  _____________ - passage of food molecules through the small intestine mucous membrane into blood and lymph capillaries for distribution to cells
6.  _____________ - discharge of indigestible wastes (feces) from the GI tract
C.  Anatomically & functionally, the ________ system can be divided into the

1.  ___________ canal (___ tract) - tubular structure composed of (from mouth to anus):

a.  Oral cavity and _________
b.  ___________ and stomach
c.  Small & large _________
2.  _____________ organs, which include the following:
a.  Teeth, tongue, and __________ glands 
b.  _______ and gall bladder
c.  __________
D.  It takes about ____-___ hrs for food to pass through the GI tract.

E.  Each region of the GI tract has specific ___________ in preparing food for utilization

1.  Oral cavity - grinds food and mixes it with saliva; initiates ____________ digestion and forms a food ________ which is swallowed and passed from pharynx to

2.  ______________ - transports bolus to stomach by peristalsis; lower esophageal (cardiac) sphincter prevents food backflow

3.  _____________ - churns the bolus with gastric juices; initiates __________ digestion; has some absorption; moves partially digested food (________) into the duodenum

4.  ________ intestine - mechanically & __________ breaks down chyme with secretions from the liver & pancreas; __________ nutrients; transports wastes via peristalsis to the 

5.  ________ intestine - receives undigested wastes, absorbs _____ & electrolytes; forms, stores, and expels _______
III.  Serous membranes & Tunics of the GI tract

A.  ____________ membrane characteristics

1. Is composed of simple ___________ epithelium and some CT

2. Secretes _________ fluid that lubricates the organs

3. ________ the abdominopelvic cavity and ________ the organs

a. _____________ peritoneum lines the wall of the cavity

1) Forms a double layered peritoneal fold called the __________ in the posterior abdominal cavity

2) ___________ is part of the mesentary that supports the large intestine

3) ___________ ligament attaches the liver to the diaphragm & anterior abdominal wall

4) Greater ___________ - fatty peritoneum extension from stomach to transverse colon that covers, cushions, and protects the viscera

5) __________ omentum - passes from the stomach & upper duodenum to the inferior _______
b. ____________ peritoneum covers the intestinal organs

4. _____________ is an inflammation of the peritonium

B. ________ of the GI Tract, from the inside out, include the mucosa, submucosa, muscularis externa, and serosa

1. _________ - thin layer that lines the GI tract lumen; consists of simple __________ epithelium with _________ cells plus

a. _________ _________ - layer of aerolar CT under the simple columnar epithelium; contains lymphatic tissue

b. ___________ mucosa – thin smooth muscle layer
2. __________ - thick, CT & vascular layer that serves the mucosa

a. Absorbed food molecules pass through the mucosa into the ______ vessels or ________ vessels of the submucosa

3. __________ externa - has an inner circular & outer longitudinal layer of smooth muscle

a. Rhythmic contraction of these muscles (__________) moves, pulverizes, and churns food with digestive enzymes

4. The ___________ binding & protective layer may be the serosa or adventitia, depending on where it is located

a. _________ – is found on intraperitoneal organs & consists of 

1) Simple squamous epithelium (___________ peritoneum) sandwiched between

2) ___________ CT 

b. ___________ is composed of fibrous CT and found on organs not associated with the peritoneal cavity (e.g.: ___________)
IV. Mouth, Pharynx & Associated Structures

A. The ______ cavity (mouth) is formed by the cheeks, lips, hard & soft palates

1. The _________ forms the roof of the oral cavity and consists of

a. ________ palate - formed by the palatine bones and palatine process of the maxillae

b. _______ palate - posterior muscular arch continuous with the hard palate anteriorly

c. _________ - cone-shaped medial projection of the soft palate; folds upward during swallowing to prevent food from entering the nasal cavity

d. _________ __________ are found on the lateral walls of the posterior mouth
B. _________ - moves food in the mouth for mastication and assists in swallowing and speech
1. Is attached to the _______ bone and consists of intrinsic skeletal muscle covered with a mucous membrane

2. __________ tongue muscles move the tongue from side to side, in and out

3. Lingual tonsils are found on the superior surface of the ______ base

4. Three types of _________ are on the tongue surface:  filiform, fungiform, & vallate; all but the filiform have ___________ with chemoreceptors for the perception of taste

C. ________ - involved in mechanical breakdown of food; the ____ permanent teeth and their associated structures include:

1. ___________ – ___ front teeth that cut and shear food

2. ___________ – ___ pointed side teeth for holding and tearing; both canines and incisors have single roots

3. __________ (___ bicuspids) & ________ (___) - posterior to the canines; have dental cusps for grinding & crushing food

4. 3rd Molars (4 “_________” teeth) are the last to emerge, may become impacted is there is not enough room in the jaw

5. A ________ consists of:

a. A _______, above the _________ (gum = mucous membrane surrounding the alveolar processes)

b. ________ supports the crown where the it meets the gingiva

c. ________ extend through the gingiva and into the dental _________ (socket) 

1) Each socket is lined with a CT ____________ membrane
2) Roots are covered with bonelike __________ and attach to the periodontal membrane via the periodontal _________
3) A _____________, continuous with the pulp cavity, opens to the CT surrounding the root via an apical __________
d. _________ of the tooth include:

1) Outer _________ layer of the crown & neck, composed of dense calcium phosphate

2) Middle ___________ layer, similar to bone tissue

3) Inner pulp cavity with ______ containing loose CT, blood & lymph vessels, and nerves

D. Salivary Glands 

1. Secrete _________; functions:

a. ________ of mostly _______ and electrolytes to cleanse teeth and dissolve food particles 

b. Contains starch-digesting enzymes (salivary _________) and lubricating ________, which aids swallowing

c. Immunity – contains antibodies and __________ enzyme that inhibit bacterial growth

2. Salivary _______ outside the mouth produce most saliva and transport it to the oral cavity via salivary _______.  These glands include

a. __________ gland - largest, found below and in front of the ear between the skin and masseter muscle.  _______, caused by a virus, is an inflammation of this gland
b. ____________ gland - located inferior to the mandible body.
c. ___________ gland - under the mucous membrane in the floor of the mouth; contains several small ducts that empty into the floor.
E. ___________ (throat) - composed of skeletal muscle lined with mucous membrane; has both digestive and respiratory functions; consists of 3 regions:

1. ______pharynx - posterior to the nasal cavity

2. ______pharynx - posterior to the oral cavity

3. _________pharynx - at the larynx; opens to both the esophagus and trachea; the ___________ covers the opening to the larynx during swallowing

IV. Esophagus & Stomach

A. __________ - portion of the GI tract that transports the food bolus from the _________ to __________ by peristalsis.  Features:
1. A collapsible tube, about 10 in long, containing smooth and skeletal muscle lined with __________ squamous epithelium
2. Extends from the pharynx through the _________ to the stomach
3. Lower esophageal (________) sphincter between esophagus & stomach usually prevents regurgitation of food from stomach

4. Gastroesophageal reflux disease (______) involves weakness of the cardiac sphincter; allows stomach acids into the esophagus

B. __________ - continuous with the esophagus superiorly and with the duodenum inferiorly.  Features are:

1. Receives food bolus from the esophagus, churns it with _______ secretions (i.e., pepsin & HCl) to form _______, which moves to the duodenum after about ___ hrs. in the stomach
2. Major _________ of the stomach include:

a. _________ region - area around the cardiac sphincter
b. _________ - dome-shaped region to the left of & in contact with the diaphragm

c. ________ - large central portion

d. _________ - funnel-shaped terminal portion; a pyloric ____________ regulates the passage of chyme from the stomach into the duodenum

e. ___________ curvature - medial concave border

f. ___________ curvature – left lateral convex border

3. Stomach walls have all 4 GI tract _________ plus 2 additions:

a. An extra ________ muscle layer in the muscularis externa

b. Gastric folds (_______) in the mucosa, which permit stomach distension.  The mucosa also contains gastric ___ and gastric __________, including:

1) ________ cells - secrete mucous that protects the stomach lining
2) __________ cells secrete ____ and gastric _________ factor, necessary for vit. ___ absorption in the small intestine, which prevents pernicious _________
3) ________ (zymogenic) cells - secrete ___________, which is activated by _____ to become protein-digesting ______
4) ________________ cells – in lower glands; secrete several ____________, including gut-brain peptides, which __________ different parts of the GI tract with each other

5) Regenerative (____) cells – divide to replace cells that die

4. _________ – erosions of the mucosal lining of the GI tract; may be peptic, gastric, or duodenal; most are caused by Heliobacter pyloris _________ and can be cured via __________
5. __________ of gastric function is accomplished by the nervous and endocrine systems during three _________
a. ____________ phase – ________ and sensory stimuli lead to gastric secretion and motility via the hypothalamus, medulla oblongata, and ________ nerves

b. ____________ phase – food enters stomach, ________ receptors send message to medulla, which sends message back to stomach via ________ nerves, which stimulates gastric glands to secrete gastric juice. 

c. ___________ phase – chyme in the duodenum stimulates hormonal and nervous reflexes that

1) Initially ___________ the stomach, then

2) Activate an enterogastric reflex that _________ the stomach

3) Duodenal enteroendocrine cells secrete secretin, cholecystokinin, and gastric inhibitory peptide (GIP), which __________ gastric activity to slow gastric emptying into the duodenum

VI. Small __________ - located in the abdominal cavity between the stomach & ileocecal valve leading into the large intestine

A. ___________ supports the SI and contains blood vessels, nerves, & lymphatic vessels that supply the intestine

B. The living small intestine is about ____ ft. long (in a cadaver, it is about 20 ft. long)

C. The small intestine is the main site of ___________ digestion and nutrient __________ into the bloodstream
1. Intestinal digestive glands secrete digestive _________ such as peptidases, carbohydratases, lipase, nuclease, & enterokinase

a. ____________ break down peptides to _______ acids

b. Carbohydratases break down ______________ (sucrose, maltose, lactose) to monosaccharides (glucose, fructose, galactose)
c. Lipase breaks down ________ to fatty acids and glycerol

d. Nuclease breaks down __________ acids

e. Enterokinase converts trypsinogen to _________ 
2. The SI receives additional digestive ________ from the salivary glands, gastric glands, and ___________, and ______ from the gall bladder
D The 3 major _________ of the SI are: duodenum, jejunum, & ileum

1. _____________ - first 10 in., from the pyloric sphincter to the duodenojejunal flexure; main site of __________ digestion
a. Bile duct delivers _______ here from the liver & gall bladder

b. Pancreatic duct delivers pancreatic digestive __________
c. Both ducts unite to form a common entry called the hepatopancreatic ampulla (ampulla of ________), which drains into the duodenum via the duodenal _________
d. The duodenal papilla is opened and closed by the _________ of ______
e. Duodenal (___________) glands that secrete __________ rich mucus in the submucosa are only found in the duodenum

2. ___________ - is about 3 ft. long & extends from duodenum to ileum; main site of nutrient ____________
3. ______ - terminal small intestine is about 6 ft. long and empties into the cecum through the ____________ valve.  Walls contain many _________ patches lymph nodules to fight bacteria
E. Structural _______________ of the Small Intestine 

1. Digested products are absorbed rapidly across the epithelial linings of the intestinal mucosa, primarily in the _________, due to modifications that increase the ______________
a. Plicae _________ are large macroscopic folds of the mucosa

b. _______ are fingerlike macroscopic projections of the mucosa that extend into the lumen of the SI

1) Simple ________ epithelium & goblet cells cover the villi

2) The underlying lamina _________ contains lymphocytes, _________ (that absorb monosaccharides & amino acids), and _________ (lymphatic capillaries that absorb fatty acids)

c. ______________ (brush border) are microscopic extensions formed by the folding of each epithelial cell membrane

VII. _________ Intestine

A. About 5 ft. long, it begins at the ____________ valve, and ends at the anus

B. Functions to absorb ________, electrolytes, and some vitamins; form, store, and expel _________
C. The Large Intestine is divided structurally into the cecum, ______, rectum, and anal canal

1. ___________ is a dilated pouch slightly below the ileocoecal valve; the fingerlike _________ extends from the inferior cecum

2. The ________ extends from the cecum and consists of 4 parts:

a. ___________ colon - ascends from the cecum along the right abdominal wall to the liver

b. ___________ colon - extends across the body from the right colic (hepatic) flexure to the left colic (splenic) flexure
c. ____________ colon - descends along the left abdominal wall to the pelvic region

d. ___________ colon - S-shaped colon from the descending colon to the rectum

3. __________ - about 7.5 in. terminal portion of the GI tract.  The last inch is called the 

4. _______ canal, which has the anus opening regulated by two __________
a. __________ anal sphincter - composed of ________ muscle

b. __________ anal sphincter - composed of _________ muscle

5. The large intestine has the 4 GI tract tunics with some ________________:

a. Lacks villi but has many ________ cells in the mucosal layer

b. The longitudinal muscle layer forms 3 bands called _______ ________ that run the length of the LI
c. Bulges in the LI walls form sacculations (_________)

VIII. Liver, Gall Bladder, & Pancreas (____________ organs)
A. ______ - largest organ of the body, located beneath the diaphragm.
1. It is composed of 4 _______ & 2 ligaments
a. ___________ ligament separates left & right lobes

b. ___________ lobe is near the inferior vena cava
c. ___________ lobe  is adjacent to the gallbladder
d. Ligamentum ______ (round ligament = fetal vein remnant) extends from the falciform ligament to the umbilicus
2. Functional units in the liver are called liver ________
a. At the periphery of each lobule are branches of the hepatic _____________ and hepatic ________ that bring blood to the liver; blood from each mixes in the __________ (liver capillaries), is processed, then moves to the central vein
b. A ________ vein is in the center of each lobule; central veins of each lobule merge to form the _______ vein, which carries blood from the liver to the inferior ___________
c. _____________ of the liver lobules include:
1) ______________ proteins, carbohydrates, and fats

2) ____________ of vitamins, minerals, and hormones
3) Synthesis of blood proteins and ___________
4) Synthesis of glycogen from glucose (____________)

5) Breaks down glycogen to glucose (_______________)
6) Destroys _________ and old RBCs
7) Removal of ________ substances from the blood
8) Production of _______, which is stored in the gall bladder then released into the duodenum to _________ fats

d. _____ is composed of water, electrolytes, pigments (bilirubin and biliverdin from RBC destruction), and _____________
3. Viral _________ – long term liver inflammation; 3 major types:
a. Hepatitis ___ – spread by _____-oral route; does not usually cause permanent damage; preventive vaccines available

b. Hepatitis ____ – transmitted by infected _______ or body fluids; infection can lead to liver cancer; preventive _______ available

c. Hepatitis ___ – transmitted by _____ fluids; no short term symptoms; can lead to cirrohosis and liver _____; no vaccine

B. ________________ - saclike organ attached inferiorly to the liver.  Features include:
1. Stores, concentrates, and secretes _______ from the liver

2. When the small intestine empties, the sphincter of _______ constricts, and bile is forced up the _______ duct to the gallbladder

3. When chyme enters the duodenum, bile is secreted there via the ________ duct
4. _____________ sometimes form & block the duct, and the gallbladder must be surgically removed

C. _________ - positioned horizontally along the posterior abdominal wall, between the stomach and duodenum.  Features are:

1. It’s a ________ gland, with both endocrine & exocrine functions

a. ________ functions are performed by the pancreatic ______
1) _________ cells secrete glucagon

2) _________ cells secrete insulin

b. _________ functions are performed by the pancreatic ________ cells
1) Secrete digestive _________ (trypsin, amylase, lipase) and sodium bicarbonate
2) Secreted enzymes move through the ___________ duct to the ampulla of ________, past the sphincter of _______, into the duodenum

