Diabetes Pharmacology – Oral Agents and Insulin
	
	Insulin Secretion Fails
	Insulin Resistance Persists
	Hepatic Glucose Output Increases
	High sensitivity to dietary CHO

	Insulin secretagogues
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	Insulin sensitizers
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	HGO inhibitors
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	CHO absorption inhibitors
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Sulfonylureas   (Chlorpropamide, Glyburide, Glipizide)
**Sulfonylureas stimulate basal and glucose-mediated insulin secretion.  They are “secretagogues.”
They are not effective for DM1 because they require some endogenous insulin secretion.
Newer agents have larger, less polar side groups on the sulfonylurea backbone, which boosts potency.
--Chlorpropamide is excreted without metabolism, so it should be avoided in renal disease.  
Chlorpropamide is the longest acting sulfonylurea.
--Glipizide is metabolized in the liver, so it should be avoided in liver disease.  Glipizide is the 
shortest acting sulfonylurea.
Toxicities:  hypoglycemia, hepatotoxicity, allergic reaction
Repaglinide

Nateglinide
Biguanides   (Metformin/Glucophage)

**Biguanides sensitize the liver to insulin, which decreases hepatic glucose output.
--Metformin (Glucophage) will not cause hypoglycemia, and often leads to mild weight loss.  
Metformin is used for DM2.
Toxicities:  lactic acidosis, so Metformin is contraindicated for renal insufficiency, post-surgery, 
binge drinking, and CHF.  Some people also experience GI symptoms.
Thiazolidinediones   (Rosiglitazone, Pioglitazone)
**Thiazolidinediones are potent peripheral insulin sensitizers.  They do not cause hypoglycemia.

Thiazolidinediones are used to treat DM2, and appear to act via the PPARγ nuclear receptor.
Toxicities:  fluid retention, weight gain.  Earlier thiazolidinediones caused fulminate liver failure.
Alpha-Glucosidase Inhibitors   (Acarbose, Miglatol)
**Alpha-glucosidase inhibitors delay the digestion of carbohydrates by reversibly inhibiting 
pancreatic alpha amylase and intestinal alpha-glucoside hydrolase.  This slows the rise of 
blood glucose post-prandially.
Toxicities:  severe flatulence, often bad enough that patients will not use alpha-glucosidase inhibitors.
Insulin
Endogenous insulin is anabolic in that it promotes uptake of glucose, glycolysis, glycogenesis, 
protein synthesis, and fat storage.

Low insulin causes hyperglycemia, and no insulin at all causes ketoacidosis.

Exogenous insulin reduces hepatic glucose output during fasting, which helps relieve hyperglycemic 
overstimulation of the pancreas.  It is measured in units, and all U.S. insulin comes as “U-100.”

Exogenous insulin is not very physiologic, because it is given in an “open loop” fashion (controlled 
by the patient, not by glucose levels), and because it is delivered subcutaneously.

Exogenous insulin is often combined with sulfonylureas, Metformin, and thiazolidinediones.

Insulin is given to all patients with DM1, some patients with DM2 if required, and to some 
pregnant women.
Insulin is administered subcutaneously (SC) because in the blood it has a half-life of minutes.
The main determinant of its absorption is the extent of its dimer and hexamer formation.
Toxicities:  
hypoglycemia 



weight gain due to insulin’s lipogenic effects


insulin allergy (IgE mediated)


lipoatrophy at the injection site

Short-acting insulins
--Regular insulin is used to cover meals.
--Lispro insulin reduces hexamers and promotes insulin monomers, so it is very fast acting.

--Aspart insulin reduces hexamers and promotes insulin monomers, so it is very fast acting.
Intermediate-acting insulins (modifications of the solution, not of insulin itself)
--Neutral Protamine Hagedorn (NPH) insulin uses protamine to form a less soluble suspension of insulin.
--Lente insulin has relatively large insulin crystals and high zinc concentration in solution.
Long-acting insulins
--Glargine insulin is an insulin analog with acid pK, which allows the insulin to remain soluble in 
acid solution but precipitate in the subcutaneous space, prolonging absorption.  

This delivers a basal insulin dose over 24 hours.


*Glargine insulin cannot be mixed with other insulins due to its acid pK!
--Detemir insulin is an insulin analog that bind free fatty acids and albumin to slow absorption.
--UltraLente insulin has very large insulin crystals and high zinc concentration in solution.
Short-acting, non-sulfonylurea secretogogues that are only used pre-prandially.








