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TEXT

THE PANCREAS

▸ The Islet of Langerhans  

▸ Scattered throughout the pancreas 

▸ Each one drains into a portal vein  

▸ 4 types of cells  

▸ A cells - secrete glucagon 

▸ B cells - secrete insulin (account for about 60 - 70% of the cells in a 
given islet and are central in location)  

▸ D cells - secrete somatostatin  

▸ F cells - secrete pancreatic poly peptide 



TEXT

INSULIN 

▸ Structure - 2 chains of amino acids joined by a disulphide bridge  

▸ Porcine insulin differs from human insulin by one amino acids 

▸ Synthesis and secretion - synthesised in the RER of B cells  

▸ then transported to the golgi apparatus  

▸ packaged into membrane bound granules  

▸ move to the cell surface with the assistance of microtubules  

▸ expelled by exocytosis  

▸ 90 - 97% of the product release from the B cells is insulin with equimolar 
quantities of C peptide - its levels provide an index of pancreatic function in 
patients receiving exogenous insulin 



TEXT

INSULIN

▸ Fate of secreted insulin  

▸ half life of insulin is about  5 minutes 

▸ It is destroyed by proteases in endosomes as part of the 
endocytotic process 



TEXT

EFFECTS OF INSULIN



TEXT

EFFECTS OF INSULIN 

Organ Effect

Liver decreased ketogenesis 

Muscle increased ketone uptake 

Adipose tissue 
Increased fatty acid 

synthesis 
Increased TG deposition   



TEXT

MECHANISM OF ACTION OF INSULIN 

▸ Insulin receptors are found on many cells in the body - including cells in 
which insulin does not cause an increase in glucose uptake  

▸ The receptor is a tetramer - made up to 2 alpha and 2 beta sub units  

▸ The alpha unit binds insulin  

▸ The beta units span the membrane - the intracellular portions of the beta 
subunits have tyrosine kinase activity  

▸ Binding of the alpha subunit causes TK to activate and autophosphorylation 
to take place  

▸ Causes activation of phosphoinositol 3- kinase which mediates anabolic 
actions of insulin including migration of glucose transporters 



TEXT

EFFECTS OF INSULIN DEFICIENCY 

▸ Decreased cellular glucose uptake  

▸ Increased protein catabolism 

▸ Increased lipolysis 



TEXT

FACTORS EFFECTING INSULIN SECRETION 



TEXT

REGULATION OF INSULIN SECRETION - GLUCOSE 

▸ The effect of plasma glucose levels  

▸ Acts directly on pancreatic B cells  

▸ The response to glucose is biphasic - a rapid but short lived 
burst followed by a more slowly developed protracted increase  

▸ Glucose enters the B cells via GLUT - 2 receptor —> metabolised 
to pyruvate in the cell cytoplasm —> pyruvate enters 
mitochondria —> citric acid cycle forms ATP —> ATP blocks K 
sensitive channels and this depolarises the cell —> causes 
exocytosis of insulin from granules 



TEXT

EFFECTS OF PROTEIN AND FAT DERIVATIVES 

▸ Argenine and leucine - proteins derived from fat 
metabolism -> stimulates insulin secretion —> which 
prevents fat catabolism 



TEXT

CAMP AND INSULIN SECRETION AND EFFECTS OF AUTONOMIC NERVES 

▸ Stimuli that increase cAMP increase insulin secretion  

▸ beta adrenergic agonists  

▸ glucagon 

▸ phosphodiesterase inhibitors  

▸ Branches of the R vagus cause increased insulin secretion 
as does Ach where as stimulation of sympathetic nerves 
(noradrenaline in particular) inhibit insulin secretion 



TEXT

GLUCAGON 

▸ Produced by A cells of the pancreas 

▸ Action 

▸ Glycogen-lytic 

▸ Gluconeogenic 

▸ Lipolytic 

▸ Ketogenic  



TEXT



TEXT

GLUCAGON

▸ Metabolism 

▸ Half life 5 - 10 minutes  

▸ Degraded by liver 

▸ Since it is secreted into the portal vein and reaches the liver 
before it reaches the peripheral circulation, peripheral 
blood levels are relatively low 

▸ the rise in peripheral blood glucagon levels produced by 
excitatory stimuli is exaggerated in patients with cirrhosis 



TEXT

REGULATION OF SECRETION



TEXT

SOMATOSTATIN

▸ Found in D cells 

▸ Inhibit secretion of - insulin, glucagon and pancreatic 
polypeptide 

▸ May act locally in a paracrine fashion 



TEXT

PANCREATIC POLYPEPTIDE 

▸ Produced by F cells in the islet  

▸ Secretion is under cholinergic control 

▸ Secretion is increased by meals containing protein, and by 
fasting, exercise, and hypoglycaemia  

▸ Slows absorption of food in humans  

▸ may smooth out the peaks of absorption  



TEXT

ENDOCRINE REGULATION OF CARBOHYDRATE METABOLISM 

▸ Exercise promotes insulin independent increase in GLUT 4 
channels in muscle, this increased insulin sensitivity can 
prompt hypoglycaemia in diabetics  

▸ Catecholamines 

▸ beta agonist effects —> increase in intracellular cAMP  

▸ alpha agonist effects —> increase in intracellular Ca2+  

▸ In liver, the above causes increase glucose release, 
glycogen synthesis and FFA release 



TEXT

▸ Thyroid hormones  

▸ Increase glucose absorption from GIT, cause an increase 
in insulin breakdown and increase glycogenolysis in the 
liver  

▸ Glucocorticoids  

▸ The glucocorticoids are necessary for glucagon to exert 
its gluconeogenic actions during fasting  

▸ In deficiency fasting can precipitate hypoglycaemia 



TEXT

▸ Growth hormone  

▸ Worsens diabetes 

▸ Increases FFA, decreases glucose uptake into cells, 
increases hepatic glucose output —> causes 
hyperglycaemia —> stimulates insulin release 


