The Endocrine System – SAT II Review Notes

A. Function/Description

1. Works in concert with the nervous system to control and coordinate the functions of the other organ systems

2. Communicates with the body by releasing chemical messengers, called hormones, into the bloodstream

3. Organs = endocrine glands

B. Hormones

1. Target specific organs in an entirely different part of the body

2. Cells of the target organ for a specific hormone will have receptors to which only that hormone can bind

3. Hormones can affect targeted cells for minutes, months, or years

4. Two major classes of hormones

a. Peptide hormones

b. Steroid hormones

C. Peptide Hormones

1. Proteins = composed of amino acids

2. Examples = insulin, ADH

3. Secreted through special vesicles by the endocrine gland cells

4. Bind to receptors on the outside of the target cells

5. By binding to the receptor on the target cell, peptide hormones generate a chain reaction of signals in the cell which usually causes the cell to make specific enzymes = causes a change within the target cell

6. Generally work quickly, on the order of minutes

D. Steroid Hormones

1. Ring shaped lipids made from cholesterol

2. Hydrophobic = can easily pass through cell membranes

3. Pass into bloodstream directly from endocrine cells and pass directly into target cells

4. Receptors for steroid hormones are located inside the target cells

5. When receptor and steroid hormone bind inside the cell, they enter the nucleus of the cell and activate/deactivate genes coding for specific proteins

6. Steroid hormones act more slowly than peptide hormones

7. Examples = testosterone, estrogen
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E. Major Endocrine Glands
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Pituitary Gland

1. About the size of a pea

2. Situated at the base of the brain

3. Known as the master gland – secretes many hormones that interact with and control the other endocrine glands

4. Controlled by the hypothalamus

5. 6 Hormones produced by the pituitary gland; release is controlled by “releasing factors” secreted by the hypothalamus

a. Growth Hormone (GH) – stimulates growth in many body tissues

b. Follicle Stimulating Hormone (FSH) – stimulates development of egg/sperm and production of sex hormones by gonads (sex organs)

c. Luteinizing Hormone (LH) – triggers ovulation in females, stimulates release of testosterone by the testes in males

d. Prolactin – stimulates milk production in mammary glands of females

e. Thyroid Stimulating Hormone (TSH) – stimulates thyroid to release the hormone thyroxine
f. Adrenocorticotrophic Hormone (ACTH) – stimulates the adrenal cortex of the adrenal glands to release its hormones, the corticoids

6. 2 Hormones are produced by the hypothalamus and stored/released by the pituitary gland

a. Antidiuretic Hormone (ADH) – regulates the kidneys to reduce water loss in the urine

b. Oxytocin – stimulates uterine contractions during childbirth
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Thyroid Gland

1. Located in the back of the neck

2. Produce the hormone thyroxine = increases metabolism of most cells in the body

3. Iodine needed to produce thyroxine
a. Iodine deficiency = thyroid enlarges and produces a swelling in the throat

b. Goiter

c. Iodized salt now used to prevent goiters

4. Hypothyroidism

a. Too little thyroxine production ( can lead to low metabolic rate, which can cause obesity and sluggishness

b. Adults = Treatment with thyroxine corrects condition

c. Infants = known as cretins = underdeveloped physically and mentally, stunted bodies, treatment with thyroxin helps correct the condition

5. Hyperthyroidism

a. Too much thyroxine production ( can lead to excessive perspiration, high body temperature, loss of weight (food being oxidized rather than stored), faster heart rate

b. Thyroid gland usually enlarged

c. Treatment may include removing part of the thyroid gland, radioactive iodine which is concentrated in the thyroid and whose rays cause a reduction in the production of thyroxin
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Parathyroid Glands

1. Four small glands located next to the thyroid gland

2. Secrete the hormone parathormone = regulates the levels of calcium in the bloodstream

3. When released, parathormone stimulates bones to secrete extra calcium into the bloodstream, raising levels of calcium in blood plasma and decreasing them in the bone tissue

4. Calcium important for functioning of muscles, neurons and blood clotting process

5. Too little parathormone = muscles do not function properly, leads to involuntary muscle contractions known as tetany

Pancreas

1. Large organ located behind the stomach

2. Two major functions

a. Digestive organ = releases digestive enzymes into small intestine through the pancreatic duct

b. Endocrine organ = releases insulin and glucagon from specialized cells called the Islets of Langerhans

3. Insulin

a. Stimulates cells to absorb glucose from the bloodstream when glucose levels are high, such as after a meal

b. Stimulates the liver to remove glucose from the blood and store it is glycogen (a polysaccharide of glucose), decreasing blood glucose levels

c. Diabetes mellitus

i. Production of insulin is affected

ii. Cells cannot use glucose for energy and liver does not store it

iii. Person becomes lacking in energy and loses weight

iv. Excess of glucose in the blood and in urine

v. Cannot be cured; person must take injections of insulin daily; diet must be low in carbohydrates

4. Glucagon

a. Opposite effect of insulin

b. Released by Islets of Langerhans when blood glucose levels are low

c. Stimulates the liver to break down glycogen into glucose and to release it into the bloodstream, raising blood sugar levels

Adrenal Glands

1. Located on top of the kidneys

2. Consist of two parts

a. Adrenal medulla = inner region of the adrenal glands

b. Adrenal cortex = outer region of the adrenal glands

3. Adrenal medulla

a. Produces adrenaline (epinephrine) and noradrenaline (norepiniphrine)
b. Sympathetic nervous system stimulates the adrenal medulla to release the hormones into the bloodstream during periods of great emotional stress (e.g. anger or fear)

c. Increase heart & breathing rate, divert blood from digestive system to the skeletal muscles (digestion is reduced), dilate the pupils, diameter of bronchioles enlarge, clotting rate of blood is speeded up, liver is stimulated to convert glycogen to glucose

d. With extra amounts of glucose and oxygen being supplied more readily to cells of the body, including skeletal muscles and brain, there is an increase in energy, strength, and alertness

e. Medical uses of adrenaline

i. Injected directly into the heart by doctors in order to stimulate it during an operation or heart attack.  

ii. Used to enlarge the size of bronchial tubes and relieve breathing, in cases of asthma

iii. Used by dentists during a tooth extraction to contract the size of blood vessels, reduce bleeding, and speed up clotting

4. Adrenal cortex

a. At least 30 hormones secreted by adrenal cortex

b. Production of the cortex hormones is stimulated by the one of the hormones of the pituitary gland, ACTH
c. In general, the hormones seem to be important in maintaining the proper balance of liquids and salts in the body; they also play a role in carbohydrate metabolism

d. Releases three types of steroid hormones

i. Glucocorticoids = affect glucose levels in the blood

ii. Mineralcorticoids = affect the rate at which the kidneys absorb certain minerals (salts) from the blood

iii. Sex steroids = have some affect on sexual characteristics and processes

Reproductive Organs (Gonads)
1. Gonads = sex organs that produce gametes and steroid hormones

a. Male = testes

b. Female = ovaries

2. Testosterone

a. Primary sex hormone produced by testes

b. Necessary for sperm production

c. Responsible for developing and maintaining secondary sex characteristics of males, starting at puberty (e.g. appearance of facial & body hair, deepening of the voice, broad shoulders, increase in height)

3. Estrogen

a. Produced by the ovaries

b. Stimulates the formation of secondary female characteristics (e.g. breast development, retention of a high-pitched voice, narrower waist, wider hips)

c. Stimulates growth of uterine lining for pregnancy

4. Progesterone

a. Produced by the ovaries

b. Prepares the uterus for embryo implantation

c. Helps maintain pregnancy

Thymus Gland

1. Located in the chest

2. Large size in children, decreases in size with age

3. Thought to play a role in growth and development, but this has not been confirmed

4. Part of the immune system; produces T cells (lymphocytes)

Pinneal Gland

1. Located in the brain

2. Not well understood gland

3. Secretes the hormone melatonin, which influences sexual maturity in children

4. Melatonin secreted in relatively large amounts in early childhood = appears to restrict the development of reproductive organs in children

5. Relatively little melatonin is secreted once puberty is reached

6. Melatonin is also thought to be related to the sleep mechanism
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