Biology 12
Circulation – Hormones

Hormones
· chemical messengers that affect other glands or tissues
· important in influencing the metabollic processes of cells, the growth and development of different body parts, and homeostasis (maintaining constant internal conditions in cells and/or an organism)
· hormonal effects in the body are regulated either by negative feedback or by the actions of other hormones
· are often moved around the body in the circulatory system

Blood Glucose Levels
· maintaining blood glucose levels in the body is controlled by the actions of two antagonistic (opposing) hormones - insulin and glucagon
· both are produced by the pancreas
· after eating blood glucose levels increase as the digestive system converts carbohydrates into glucose
· pancreas is then stimulated to produce insulin, which in turns stimulates the body cells (especially liver, muscle and fat cells) to take up the glucose
· liver and muscle cells convert this glucose to stored glycogen, and fat cells convert it into glycerol
· this acts to lower blood glucose levels in the blood stream
· when blood glucose levels become low, the pancreas is stimulated to produce and release glucagon
· glucagon acts on the liver and adipose (fat) tissue to break down glycogen and glycerol, and turn it into glucose
· this results in an increase in blood glucose levels
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· a common disease that is characterized by the inability of cells  unable to take up glucose out of the blood
· as blood glucose levels increase, water moves out of the body cells via osmosis in an effort to decrease the glucose concentration in the blood
· excess water and glucose are then taken into the excretory system and excreted in the urine
· this is dangerous as it can cause dehydration and the cells starve for glucose

· two types of diabetes.
1. Type I Diabetes
· characterized by the pancreas not being able to produce insulin as a result of the pancreatic islets being destroyed by T cells
· forces the body to metabolize fats for energy, which results in the formation of keytones in the blood and causes acidosis of the blood
· type I diabetics must receive daily injections of insulin in order for cells to take up glucose out of the blood stream
· there are some new experimental cures for type I diabetes that show good promise, but they are still at the animal testing stage

2. Type II Diabetes
· much more common than type I diabetes - in Canada, 90% of diabetics are type II
· people who suffer from type II diabetes are often obese as adipose tissues produce a chemical that inhibits the functioning of insulin receptors
· type II diabetes can often be controlled through
· diet and exercise
· through the use of oral drugs that stimulate the pancreas to produce more insulin and improve the metabolism of glucose in muscle and liver cells

· both types of diabetes can result in long term disorders that include blindness, kidney disease, cardiovascular disease, heart disease, stroke and reduced circulation
· in cases where circulation is reduced, people may develop gangrene in the arms or legs which is treated by amputation

3. Gestational Diabetes
· results when a pregnant woman does not produce enough insulin to handle the effects of growing a baby and the changes that occur in hormone levels during pregnancy
· if left unmanaged, there is a risk of having a larger baby (and therefore the complications that come with large birth weight babies), low blood sugar, jaundiced, seizures or still birth
· if closely monitored and a healthy life style is followed, there are no harmful effects to either the baby or the mother
· however, there is a increased chance that either the mother or the baby may develop type II diabetes in the future
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