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Definition and Incidence




Diabetes Mellitus

¢ History
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2 Definition
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Incidence

2 Common Disease In the western world
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Classification

2 Type | (5%)
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2 Type Il (90-95%)
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¢ Gestational




Physiology




Insulin

preproinsulin

proinsulin

—

i ¢ Produced in 3
Islet cells In
pancreas

insulin
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Insulin

pe

¢ Hormone produced by
pancreas.

¢ Regulates metabolism:
¢ Insulin is needed for
uptake of glucose
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Insulin Effects




Cellular physiology

¢ Binds to the insulin receptor a subunit
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¢ Causes activation of
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Insulin - Rapid Effects

¢ Rapid increases In transport of
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Insulin - Intermediate Effects

¢ Increased protein synthesis
¢ Decreased protein degredation

2 Glycolysis

¢ Inhibition of gluconeogenesis




Insulin - Delayed Effects

¢ Increased lipogenesis
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Glucose Transport

RBC, Endothelium, Fetal cells 1-2

Pancreatic 3 cells, liver, renal tubules 12-20 High

Neurons, Placenta <1 Medium

Fat, Muscle Varies

Fructose transport
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Aetiology




Aetiology -Type |

2 Due to a loss of insulin secreting cells
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¢ Multifactorial
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Aetiology - Type I

2 Due to Insulin resistance.
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Pathophysiology




Diabetic Complications
Acute

¢ Hyperglycaemia

-

-
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¢ Myocytes

2 Neurons
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Diabetic Ketoacidosis

¢ Medical Emergency

-

¢ Excess production of
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Chronic Diabetes

2 More a disease of fat metabolism
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Diabetic Complications
Chronic

2 Accelerated Vascular Disease

-
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¢ Retinopathy
¢ Neuropathy

¢ Nephropathy




Aims of therapy




Critical Care Setting

¢ Aiming to prevent high (>8.0 mMol) levels of
glucose

-

¢ Benefits:

-
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Diabetic Ketoacidosis

¢ Aim to restore deficits In:
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¢ Lite threatening condition
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Critical Care Setting

2 Insulin can be used to lower potassium
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Aim in the community

¢ Minimise the longer term impact of elevated
glucose

-

7 N

¢ Avoid hypoglycaemic events




HbA1c

¢ Haemoglobin has a 120 day lifespan
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2 Normal level is 4.0-5.9 %
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¢ Target in diabetes is < 7.0%




Disease Progression

( UKPDS HbA,_ Values Over 10 &
Years
107
9f ¢ Type I
, diabetes Is a

: 8t Conventional :

o progressive
d Intensive disease
Aelnmialin Dol e

0 2 4 6 8 10
Years of randomization
UKPDS 33, Lancet 1998 352.837-853
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Insulin
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Insulin Manufacture

2 Done with recombinant DNA

-

2 Species variation exists
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Insulin Administration

¢ Subcutaneous

2 Intravenous Insulin

¢ Other routes
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Insulin Pharmacology

~ R '!'3;'3;‘(:\'c;‘duuuon anly Y :
“ Not to be Injected A vt ~
il Not for treatment of diabetes b e I e S Of
b The product does not contain insulin Ny -
LI T . Navo Naordisk A/S o (% 7
Ne v v 2800 Nagsvaerd. Denmark

insulin

“iies | 8 Mechanisms
R of action

¢ Dosage
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Insulin

¢ Ultra fast acting
¢ Fast Acting
¢ Intermediate Acting

¢ Long Acting




Ultra Fast Acting

¢ Lispro (Lysine and proline swap on B chain)
¢ Aspart (Aspartic Acid for Proline on B chain)
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Fast Acting

¢ Insulin ("Actrapid™)

¢ Standard insulin
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Intermediate Acting

¢ Mixtard (Insulin/protamine)
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Long Acting

¢ Used to use Zinc (Ultralente insulin)

¢ Mostly now use modified insulins

o~
-

¢ Adds arginine to C end of B chain

¢ Low pKa leads to slow absorption

)

¢ Binds myristic acid to the Lysine at B29
¢ High affinity for Albumin
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Long Acting

2 Onset slow - ? 4 hours

2 Duration 24 hours

¢ No discernable peak.




Exogenous Versus
Endogenous

¢ Insulin has different effects depending on
route of administration
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Oral Agents




Types of oral agents

f
: Sensitisers

7
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¢ Secretagogues
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¢ a glucosidase inhibitors

¢ Peptide analogs




Sulphonylureas




Sulphonylureas

¢ Glicizide, glipizide, glibenclamide
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¢ Effective, inexpensive

¢ Hypoglycaemia & Weight Gain




Mechanism of action

¢ Bind to ATP-dependent K* channel
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Sulphonylureas

¢ Short half life - require BD or TDS dosing
¢ Metabolised by P450 enzymes




Interactions

¢ Increased risk of hypoglycaemia

-

¢ Worsening glucose tolerance
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Complications

¢ Hypoglycaemia
2 Weight Gain

¢ Overstimulation of (3 cells

o,

¢ Teratogenic

¢ Little to no survival benefit seen




Biguanides
(Metformin)




Uses

¢ Type Il diabetes

¢ Prediabetes (less benefit than lifestyle A)
¢ Polycystic ovarian disease

¢ Gestational diabetes (? foetal safety)

¢ Reduced pancreatic cancer risk

¢ Reduced weight gain from other agents.




Mechanism of Action

2 Inhibits gluconeogenesis to 1/3 baseline

-

¢ Activates AMP-activated protein kinase
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Kinetics

¢ Bioavalilable 50-60%

¢ Peak 1-3 hours, 8 hours with SR

¢ Minimal plasma protein binding

¢ High volume of distribution (10 L/kg)

¢ Not metabolised

¢ Cleared by tubular secretion (T1/2 6.2 hrs)




Advantages

¢ Reduces diabetic complications
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¢ Less weight gain

¢ Lower risk of hypoglycaemia




Contraindications

¢ Lactic acidosis risks

-
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2 Actual risk is 9/100 000 person years




Adverse Effects

s GIT
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¢ Hypoglycaemia
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Glitazones




Glitazones

¢ Insulin sensitiser (Binds PPAR receptor)
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2 Third line drug
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Adverse effects

2 Increased risk of




Adverse Effects

¢ Most glitazones have been withdrawn from
some market, somewhere for some safety
concern.
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Advantages

¢ Low risk of hypoglycaemia
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¢ May be a better alternative than going to
Insulin

¢ Pioglitazone may reduce rate of atheroma
progression.
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Non Pharmacological
Treatments




Other treatments

2 Diet
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¢ Surgery
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¢ Exercise
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