Hormones and regulation of blood glucose
The regulation of blood glucose is an example of how different hormones interact in achieving
homeostasis. However, let us first look at what hormones are and how they work.
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Hormones are produced by ______________ glands. These secrete the hormone directly into the
___________.
They travel in the blood __________ until they arrive at their ___________ cell. These have protein
___________ on their cell surfaces that are complementary to the ____________.
Hormones can be effective in very low concentrations, but often have widespread and ___________
lasting effects.
Hormones function in two main ways. One mechanism is known as the second messenger model. This
mechanism is used by two hormones involved in the regulation of blood glucose, namely adrenaline and
glucagon. The second messenger model
works at follows:










Adrenaline binds to a
transmembrane protein receptor
within the cell-surface membrane
of a liver cell.
The binding of the adrenaline
causes the protein to change
shape on the inside of the
membrane.
This change of protein shape leads
to the activation of an enzyme
called adenyl cyclase. The
activated adenyl cyclase converts
ATP to cyclic AMP (cAMP).
The cAMP acts as a second
messenger that binds to protein
kinase enzyme, changing its shape
and therefore activating it.
The active protein kinase enzyme catalyses the conversion of glycogen to glucose which moves out
of the liver cells facilitated diffusion and into the blood, through channel proteins.

This is called cascade amplification. Here one adrenaline molecules produces many cyclic AMPs (cAMPs). In turn each
cAMP produces many glucose molecules. I.e. it is amplified.

The role of the pancreas in regulating blood
glucose
The pancreas is a large, pale-coloured gland that
is situated in the supper abdomen behind the
stomach.
The pancreas is both

an exocrine gland, releasing enzymes
into the pancreatic duct.



an endocrine gland secreting hormones
from the islets of Langerhans directly into the blood. Which hormones?

When examined microscopically, the pancreas is made up largely of the cells that produce digestive
enzymes. Scattered throughout these cells are groups of hormone-producing cells known as islets of
Langerhans. The cells of the islets of Langerhans are of two types:




α cells –

β cells -

The role of the liver in regulating blood glucose

•

Gluco/glyco = glucose

•

Glycogen = glycogen (!)

•

Neo = new

•

Lysis = splitting

•

Genesis = birth/origin

Therefore:
•

Glycogen – o – lysis = splitting of
glycogen

•

Gluco-neo-genesis = formation of
new glucose

Why do we need glucose?

Why do we need to control blood glucose levels?

Blood glucose and variations in its level
The normal level of blood glucose is between 82-110mg/dL. Blood glucose comes from three sources:

Where are high levels of glucose detected?

Where is insulin released from and how does it find its target
cells? What does it do to the target cells?

The cell:
The group of cells:
The organ where these cells are found:

How does insulin lower blood glucose?

What is glucagon? Where is glucagon released from? What does glucagon do?

Where are reduced levels of glucose detected?

Define the following;

The cell:

Gluconeogenesis –

The group of cells:

Glycogenolysis –

The organ where these cells are found:

Glycogenesis –

