
Pancreas
located beneath the stomach in a loop of the duodenum

Has two major functions:

1)  Exocrine function:  99% of pancreatic cells, named acini cells, secrete pancreatic 
juice (digestive enyzmes) into the ?duodenum through the pancreatic duct

2)  Endocrine function:  1% of pancreatic cells, named Islets of Langerhans 
(discovered by Paul Langerhans),  release their hormones, insulin and glucagons 
into the bloodstream



Islets of Langerhans

 Contain 2 types of cells:

A)  Alpha cells - produce glucagon
B)  Beta cells - produce insulin

Glucagon is secreted when blood sugar is low.  It promotes the conversion of glycogen stored, in the liver 
and muscles, to glucose.  The glucose is then released into the bloodstream.  As blood glucose levels drop, 
glucagon levels rise.  Targets include the liver and muscle.  Release occurs between meals or during/after 
exercise.

Insulin  is secreted when blood sugar is high.  It makes cell membranes more permeable to glucose and it 
promotes the conversion of extra blood sugar to glycogen, which is stored in the liver and muscles.  As blood 
glucose levels rise, insulin also rises.  Targets include the liver, muscles and body cells.  Its release usually 
follows meals.

These two hormones compliment each other to help maintain homeostasis (normal level of blood 
glucose).



Insulin, released when blood 
sugar levels are high, increases 
the permeability of cells to 
glucose.  Glucose is converted 
into glycogen within the liver, 
thereby restoring blood sugar 
levels.  Glucagon, released 
when blood sugar levels are 
low, promotes the conversion of 
liver glycogen into glucose, 
thereby restoring blood sugar 
levels.



Disorders:

Diabetes Mellitus
● also known as sugar diabetes
● a genetic disorder caused by an inadequate production of insulin, it has been 

suggested that it might be due to the deterioration of islet cells
● leads to an elevation of glucose in the blood (hyperglycemia) and excretion of 

glucose in the urine
● inability to reabsorb water leads to increased urine output
● the sufferer has excessive thirst as a result of dehydration
● the sufferer often overeats because glucose is lost, in fact, fats and proteins are 

broken down for energy.  This leads to a change in blood pH as acetone is 
produced during fat metabolism.  In some cases acetone can be smelled on the 
breath of sugar diabetics.



There are three types of diabetes mellitus:

1)  Maturity-onset (Type II)
● most common
● occurs in adults over 40 and overweight
● islet cells become less effective
● high glucose levels can be controlled by diet and exercise and/or with oral drugs 

called sulfonamides (improve effectiveness of islet cells)



2)  Juvenile-onset (Type I)
● occurs in people younger than 20
● it's due to a decline in beta cells, resulting in insufficient insulin production
● decrease in insulin causes the body's reserve of fat to be broken down, resulting 

in organic acids called ketones (lowers blood pH), this can lead to acidosis and 
death

● can be treated by insulin injection only



3)  Gestational
● diabetes during pregnancy



●

Treatment:
● inject insulin
● carefully controlled diet
● islet transplants




