
Digestive System

Function: digestion (break down of food into monomers) and absorption (movement of digestive end
products into the body

Activities:
1. Movement

a. ingestion
b. mastication
c. deglutition (swallowing)
d. peristalsis

2. Secretion
a. exocrine secretions - digestive enzymes and associated fluid
b. endocrine secretions - hormones to regulate digestion (released from stomach and sm.  intestines)

3. Digestion
4. Absorption of monomers into the blood or lymph
5. Storage and elimination

Digestive System Anatomy
Gastrointestinal (GI) tract : mouth, throat, esophagus, stomach, small and large intestines
Accessory digestive organs: teeth, tongue, salivary glands, liver, pancreas, gallbladder

The GI tract is essentially a tube with four layers.  The inside of the tube is called the lumen and is
considered outside of the body since it is continuous with the environment at the mouth and anus. 

The different layers are described
in the figure at the right.

The smooth muscle is situated in
two layers with fibers laying in
opposite directions.  Alternate
contraction of circular and
longitudinal muscles propel the
contents of the tube in one
direction (peristalsis).   The
smooth muscle of the digestive
tract is single unit smooth muscle -
the cells are connected by gap
junctions and contract as a single
unit in response to pacemaker
activity.  In addition, motility can
be influenced by neural
stimulations, hormones (i.e.
gastrin) and paracrine factors or
chemicals in the lumen.

Oral Cavity
Stratified squamous epithelium



Esophagus 
• Stratified squamous epithelium
• Flattened when food is not going down.
• Bolus of masticated food is pushed from
mouth end to the stomach end by wavelike
muscular contraction called peristalsis.
• Food movement back up the from the
stomach is prevented by lower esophageal
sphincter (LES) which is a thickened portion of
circular muscle at the junction of esophagus and
stomach.  Esophageal reflux is referred to
commonly as heartburn.  

Stomach
• Columnar epithelium with goblet cells
• Gastric pits: deep convolutions of epithelial
layer ending in gastric glands that are lined with
specialized cells that secrete enzymes, acid, and
hormones.
• Third oblique muscle layer (inside circular and
longitudinal)
• Fluids flow through the stomach while the
majority of food is held up out of acid bath and only
30ml in the pyloric region is mixed actively.  
• 3ml out to the intestines per squirt.  
• Pacemaker cells contract 3 times/minute.  

Food mixed with acid stomach juices is called
chyme.

The small intestines is essentially a long, one inch wide tube divided into three sections.
duodenum - first 10 inches - pancreatic juices and bile enter here. 
jejunum - 8 feet long
ileum - 12 feet long - vitamin B12 absorbed here 

intestinal lining is folded and has the total surface area of a tennis court:
visible folds - plicae circulares or circular folds
microscopic folds -villi
cell membrane folds - microvilli  (form the brush border)



Pancreas
Endocrine and exocrine functions
Endocrine: Insulin and glucagon made in
pancreatic islets
Exocrine:  enzyme rich pancreatic juice is formed 
in the pancreatic acini (clusters of secretory cells)
Acinar cells make digestion enzymes.  The cells that
line the ducts leading from the acini produce a
bicarbonate rich fluid.  This serves to neutralize the
acid entering the intestines from the stomach.

Bile
Made by liver, stored in gall bladder

Large Intestine (the end of the road)
• Reabsorbs water, electrolytes, vitamins

(especially those made by bacteria)
• Transit time is 12 - 24 hours
• Intestinal flora live in large intestine (although some

leak into the small intestines and blood)
• Main job is to eliminate fecal matter

THE LIVER   -  the largest visceral organ in vertebrates
The liver is:

1. The guardian of the gut (clears blood of bacteria, toxins, etc.)
2. The primary detoxification and activation organ (steroid metabolism)
3. A manufacturer:  transport proteins (albumin, lipoproteins), clotting

factors (fibrinogen, prothrombin)
4. Ruler of metabolism:
5. Endocrine organ: GH to somatomedins (IGF), angiotensinogen
6. Secondary sewer: waste removal via bile: bilirubin, bile acids, trace

minerals, toxins, and drugs
7. Storage site for amino acids, iron, vitamin A and B12, etc.



Liver gross anatomy
All blood leaving the gut goes to the liver before entering the general circulation.  This arrangement allows
the liver to clear the blood of bacteria and toxins and protects the body from these substances.

The liver is the largest visceral organ in humans and when viewed microscopically appears to be a repeating
pattern of what is called the liver lobule.  

The predominate features of the liver lobule include, on
the periphery branches of the hepatic artery and
portal vein that feed blood into sinusoids.  The portal
vein is blood that has already traversed a capillary bed
in the gut and is lacking in oxygen.  The hepatic artery is
fresh oxygenated blood that provides oxygen to the
hepatocytes. The sinusoids form “canals” that flow
between hepatocytes, the “liver cells”.  The blood
enters the sinusoids from the periphery of the lobules
and drains into the central vein.  Blood from the central
vein will ultimately join with the hepatic vein and return
to the heart.

At the periphery, bile ducts lay in close association with
the blood vessels.  (These three vessels are sometimes
referred to as the portal triad .)  Bile is formed by the
hepatocytes and flows in canaliculi (another “canal”)
that lies between the hepatocytes.  Bile flows in the canaliculi into the bile ducts at the periphery of the
lobule.  

The sinusoid is depicted at the right. Please note the large pores between endothelial cells (known as
fenestrae).  These large pores allow easy passage of plasma contents to and from hepatocytes (includes
plasma proteins)

Other cells that are found in liver include Ito Cells (that store Vitamin A) and fibroblasts, as well as oval cells
- make new hepatocytes.


