
Lecture 21 Summary – Diabetes 

Prevalence  approx. 380 million cases worldwide 

Synthesis of insulin and glucagon;  

- In the pancreas at the Islets of Langerhans (clusters of hormone producing cells) 

▪ α-cells; synthesise and secrete glucagon (make up about 25%) 

▪ β-cells; synthesise and secrete insulin (make up about 70%) 

Insulin;  

- Polypeptide hormone (with 2 chains) 

- Linked by disulphide bonds 

- Secretion is regulated by glucose, by pancreatic β-cells  detect changes in [glucose] 

- Hyperglycaemia  blood pressure pancreatic β-cells  influx of Ca  increase in ATP  

movement of insulin granules  secretion into the blood. 

- Action;  

▪ To reduce [glucose] in the blood 

▪ Stimulates synthesis of glycogen, fats and protein (anabolic hormone)  by transport of 

glucose from the blood into cells 

▪ Inhibits conversion of glycogen to 

glucose 

- Fluctuation; increase in [insulin] after a 

meal (changes with energy intake) 

Glucagon;  

- Secretion is regulated by glucose, by 

pancreatic α-cells  detect changes in 

[glucose] 

- Low blood glucose  release of 

glucagon  glycogenolysis (break 

down of glycogen into glucose)  

release of glucose  increase in 

[glucose] in blood. 

Glucagon and insulin work together to maintain 

blood glucose levels. 

Diabetes;  

- Metabolic syndrome caused by defects 

in the action and function of insulin. 

- Primary symptom = high [glucose] in 

the blood 

- Type I;  

▪ Insulin-dependent diabetes mellitus  pancreas produces little/no insulin  

▪ Onset: juvenile 

▪ Treatment: insulin injections, diet modification  control blood glucose levels.  

- Type II;  

▪ Non-insulin dependent diabetes mellitus  pancreas produces insulin but it fails to work 

effectively to control blood glucose  insulin resistance. 

▪ Onset: adult 

▪ Treatment: diet modification & exercise (alone), oral medications and/or insulin injections 

to control blood glucose levels.  

 

 



Type II;  

- Aetiology; reduced sensitivity to insulin (defect in receptors?)  altered insulin effectiveness or 

production. 

- Risk factors;  

▪ Genetic factors; markers, family history 

▪ Demographics; gender, age, ethnicity 

▪ Behavioural/life-style factors; obesity, physical inactivity, diet, stress, westernisation.  

- Signs and symptoms;  

▪ Type I  weight loss 

▪ Type II  weight gain 

▪ Frequent urination (sweet smelling urine) (Polyuria) 

▪ Unusual thirst/extreme hungry (polydipsia, polyphagia)  

▪ Fatigue & lethargy (decreased glucose in cells) 

▪ Blurred vision 

▪ Delayed healing 

- Pathophysiology;  

 

Breakdown of lipids  fatty acid production  catabolism  acidosis  supress CNS  diabetic coma 

Gestational diabetes;  

- Elevated maternal blood glucose (3-10% of pregnancies) 

- 5-10% with GD will develop type II  

- Causes; foetal factors that increase insulin resistance  increased levels of cortisol (may block 

receptors) 

- Treatment; if dietary control doesn’t work, insulin is needed.  

▪ Oral hypoglycaemic drugs not recommended  injections given instead  

- Babies  often of high birth weight. 

Diagnosis of diabetes  glucose measurements (fasting blood glucose, glycosylated glucose oral 

glucose tolerance test) 



Complications;  

- Acute;  

▪ Hypoglycaemia (insulin shock) 

• Impaired neurological function 

• Stimulation of SNS 

▪ Diabetic ketoacidosis (can lead into diabetic coma) 

• Signs related to dehydration, metabolic acidosis, electrolyte imbalances 

• Develops over a few days 

• Initiated by infection or stress  

- Chronic;  

▪ Degenerative changes (esp. vascular) 

▪ Macrovascular  damage to… 

• Heart eg; MI 

• Brain eg; stroke 

• PVD  ulcers, intermittent claudication, decrease mobility. Decreased blood flow 

(ischaemia) causes low healing  infection and gangrene. 

▪ Microvascular  damage to… 

• Retina (eye) 

• Kidney eg; chronic renal failure 

• Neuropathy  impaired sensation, tingling, weakness, muscle wasting, bladder 

incontinence, infections, impotence.  

- Hyperglycaemia causes damage to endothelial cells  vascular base membrane becomes 

thicker and weaker  rupture, obstruction, necrosis (all due to high [glucose] in blood) 

Metabolic syndrome;  

- Deadly quartet   

▪ Insulin resistance (type II diabetes) 

▪ Hypertension 

▪ High cholesterol 

▪ High LDL/HDL ratio  

dyslipidaemia. 

- Treatment; anti-hypertensives, low 

dose aspirin, lipid lowering drugs.  

Treatment of diabetes;  

- Type I  requires insulin eg; 

injections/pumps or maybe even β-

cell transplant 

- Type II  diet control and exercise, 

oral anti-diabetic drugs 

(hypoglycaemia agents), insulin 

replacement therapy (too far gone) 

Hypoglycaemia;  

- Aetiology;  

▪ Exercise 

▪ Error in dose of medication 

▪ Vomiting 

▪ Skipping meals (no energy 

intake) 

- Leads to; 

▪ Impaired neurological function 

▪ Stimulation of the SNS 


