THE ENDOCRINE SYSTEM: INTRODUCTION

Glands are organs that give off juices or secretions.  Theses secretions contain chemicals with special functions in the body.  The human body has two kinds of glands based on the method used to carry the secretions from where they are formed to where they do their work.  The liver and the digestive glands, such as the salivary glands, carry their secretions in ducts (tubes) from where they are produced to where they work.  They are called ducted or exocrine glands.

In addition to the liver and digestive glands, the human body also has glands which have no ducts or tubes.  The secretions of these glands go directly into the blood stream.  Once in the blood stream, the secretions can go to parts of the body far from where they are produced.  These secretions are called hormones.  The body is affected mentally, emotionally, physically, and sexually by hormones.  The glands which produce hormones are called ductless or endocrine glands.  The main endocrine glands are the pituitary, thyroid, parathyroid, adrenal, pancreas, ovaries, and testes.  

Questions:

1. Glands with ducts are called ducted or __________________ glands.

2. Glands with no ducts are called ductless or ______________ glands.

3. Endocrine glands produce substances called ______________________.

4. Hormones pass directly into the __________________________.

5. Hormones can affect you mentally, emotionally, ___________________ and ___________________.

THE PITUITARY GLAND


The pituitary gland is a small gland located at the base of the brain and is about the size of a cherry.  It produces a large number of hormones, many of which stimulate other endocrine glands.  For this reason, the pituitary gland is often referred to as the “master gland”.  


One of the pituitary hormones is called the somatotrophic hormone, or growth hormone.  This hormone stimulates the growth of the body.  A deficiency of this hormone during years of skeletal growth will result in a type of dwarf called a pituitary dwarf.  Pituitary dwarfs are normal in all ways except size.  An over-secretion of this hormone during years of skeletal growth will result in a giant-sized individual.  Several pituitary giants have been recorded over eight feet tall.


Another of the pituitary hormones is called the gonadotrophic hormone.  It controls the development of the reproductive organs in men and women by stimulating the ovaries in women and the testes in men to produce hormones.


The adrenocorticotrophic hormone, abbreviated ACTH, is also produced by the pituitary gland.  It stimulates the adrenal cortex, part of the adrenal glands, to produce corticoids.  Corticoids are responsible for salt and water balance in the body and the rate at which the body burns carbohydrates.  They are also important in normal protein metabolism.


The pituitary gland also produces a thyrotrophic hormone, sometimes known as TSH.  TSH stands for thyroid stimulating hormone. TSH causes the thyroid gland to produce the hormone thyroxin which controls the rate at which the body burns food, or the metabolic rate.

Questions:

1. The somatotrophic hormone is commonly called the _________ hormone.

2. The pituitary gland is located near the _____________________.

3. The pituitary gland is sometimes referred to as the _______________ gland since it controls the secretions of other glands.

4. The ________________ hormone stimulates the development of the sex organs.

5. TSH causes the thyroid gland to produce the hormone ____________________.

THE THYROID GLAND


The thyroid gland is located on the surface of the voice box in the neck region.  The thyroid gland produces the hormone thyroxin, an iodine-containing chemical.  Thyroxin controls the metabolic rate or the rate at which the body burns food to produce energy.  In order to make thyroxin, the body must have iodine.  Iodine is found in seafood and in certain plants.  People without enough iodine may develop an enlargement of the thyroid gland.  This condition is known as simple goiter.  To prevent this from occurring, iodine is added to table salt.


Thyroxin can bring about an increase in the use of simple sugars and fats.  It can increase the heartbeat and breathing rate.  It also influences our physical and mental development.  If too much thyroxin is present, the rate at which food is burned will increase.  People with too much thyroxin will consume large amounts of food without gaining weight.  They will show nervousness and anxiety.  The eyeballs will protrude and the pupils will become dilated.  These people will overreact to emergency or stress situations.


If too little thyroxin is present, a person will burn food at a slow rate.  If this condition occurs in childhood, a type of dwarf called a cretin will result.  They are characterized by low mentality and subnormal physical development.  They tend to have a puffy face, bowed legs, and a protruding abdomen.  If this under secretion occurs in an adult, the condition is called adult myxedema.   An adult with myxedema has cold hands and feet and the heart beat and respiratory rate are low.  Also, it can cause a decrease in mental ability and puffiness of the face.

Questions:

1. The thyroid gland is located on the surface of the ____________ ________.

2. The hormone secreted by the thyroid is called _______________________.

3. An enlargement of the thyroid is called ________________________.

4. A dwarf caused by too little thyroid hormone is called a _______________.

5. Not enough ___________________ in the body can result in an enlargement of the thyroid gland.

PARATHYROID AND ADRENAL GLANDS


The parathyroids, commonly four or five in number, are usually attached to the surface of the thyroid gland.  These glands control the level of calcium in the blood.  The hormone produced by these glands is called parathormone (PTH).  If too much PTH is produced, calcium will be removed from the bones and released into the blood stream.  As the bones lose their calcium, they become soft and bent.  If too little parathormone is present,  a low blood calcium condition will result.  This may cause muscular spasms, or tetany.  A shot of calcium will eliminate the symptoms of tetany.


The adrenal glands are two small glands which sit like a cap on top of the kidneys.  They are divided into two parts: the outer part called the cortex and the inner part called the medulla.  The cells of the cortex produce hormones called corticoids.  The best known of these is called cortisone.  The secretions of the adrenal cortex increase the blood sugar level.    They also control the salt and water balance in the body.


The inside portion of the adrenal glands, called the medulla, produces epinephrine (adrenaline) plus another closely related hormone called norepinephrine.  They are used during emergencies and as such are often called the “fight or flight” hormones.  The effect of these hormones is to increase the heart beat and to release stored sugar for sudden energy to do work.  The secretions of the medulla are not essential to life, whereas those of the cortex are.

Questions:

1. The hormone produced by the parathyroid glands is called ______________

2. The parathyroids control the level of _________________ in the blood.

3. Epinephrine is needed during __________________________.

4. Cortisone is secreted by the _________________ layer of the adrenal glands.

5. Tetany is caused by too little _________________ in the blood.

THE PANCREAS


The pancreas is both a ductless and a ducted gland.  As a ducted gland, it produces pancreatic juice.  Pancreatic juice contains a digestive enzyme which gets into the small intestine through a duct.


As a ductless gland, the pancreas produces two hormones.  One of these is called insulin.  Insulin is produced in clusters of cells scattered throughout the pancreas.  These groups of cells are called the islets of Langerhans.  Insulin controls the amount of sugar (glucose) in the blood.  If the amount of insulin is insufficient, the body cannot use glucose as an energy source.  As a result, the glucose accumulates in the blood and is lost (excreted) through the kidneys into the urine.  Lack of insulin causes a disease called diabetes.  Some of the symptoms of diabetes are paleness of the skin, loss of weight, excessive thirst, and increase in urine production, and general fatigue.  The condition can be controlled in some cases by carefully watching the diet, but in extreme cases, injections of insulin are required.  The injections do not cure diabetes; they merely control the symptoms by keeping a constant supply of insulin in the blood.


An overdose of insulin can produce insulin shock.  This happens because the blood glucose is suddenly decreased to a dangerous level, thereby starving the body of sugar.  This can lead to convulsions and death if not treated promptly.  The treatment may be as simple as eating a candy bar to restore the blood sugar level to normal.


The other hormone produced by the pancreas is glucagon.  Glucagon has the opposite effect of insulin in that it increases the blood sugar. 

Questions:

1. The hormone produced by the pancreas that decreases blood sugar in the blood is called________________.

2. Pancreatic juice empties into the ___________ __________.

3. Insulin is produced in scattered cells within the pancreas known as the _____________ of _______________________.

4. Too much insulin can cause a condition known as insulin _________________.

THE OVARIES AND THE TESTES

The sex glands are also important endocrine glands.  They produce the egg and sperm cells involved in reproduction.  They also produce several hormones which affect the development of secondary sex characteristics at puberty.  


The ovaries are the female sex glands.  They produce two hormones known as estrogen and progesterone which make it possible for women to bear children.  They stimulate the development of the breasts, bring about the onset of menstruation, and stimulate the development of the ovaries.


The sex glands in the male are called testes.  They produce the male sex hormone testosterone.  This hormone causes the development of facial hair, the deepening of the voice, and the developing and functioning of the testes at puberty.


Both the ovaries and testes are controlled by secretions from the pituitary gland called the gonadotrophic hormones.  These hormones are present in only small amount in puberty.  

Questions:

1. The ___________________ are the female sex glands

2. The sex glands in the male are called __________________.

3. Both the ovaries and the testes are controlled by the _____________ gland.

4. Growth of the beard in males is stimulated by the hormone ____________.

5. The age at which secondary sex characteristics develop is known as_________. 
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