ENDOCRINE SYSTEM

I. Endocrine system 

a. helps the nervous system maintain homeostasis
b. NERVOUS: quick system, adjust rapidly to changes (uses action potentials)
c. ENDOCRINE: slower system, long term control over homeostasis (negative feedback & uses hormones)
d. The functional units of the endocrine system are glands:

i. Exocrine: secrete products into ducts (digestive system)
ii. Ex: liver ( bile,  sweat glands ( sweat, salivary glands ( amylase, and pancreas ( lipase
iii. Endocrine: secrete products into the bloodstream

iv. Ex: small intestine (  CCK (responsible for stimulating the digestion of fat and protein), small intestine ( GIP, and small intestine ( secretin
v. some glands can have both functions

vi. Ex: pancreas (single gland) ( secretes digestive enzymes & insulin 

e. Glands release HORMONES:

i. Def: chemicals produced in one part of the body and affect cells elsewhere 

ii. Fxn: act as regulators, speed up or slow down bodily processes 

iii. required in small amounts 

iv. cells have receptors for certain hormones 

v. if a cell does not have a receptor it will be unaffected by the hormone 

1. Ex: bone cells do not respond to insulin, the liver does however
f. NON-TARGET HORMONES: affect many cells throughout the body
i. Ex: insulin causes many cells to absorb glucose
g. TARGET HORMONES: affect specific cells or tissues only
i. Ex: gastrin affects the stomach only--  (stimulates secretion of gastric acids)
h. TROPIC HORMONES: activate other endocrine glands to release hormones
i. Ex: TSH from the pituitary activates the thyroid gland to release thyroxine or T4– (controlling the rate of metabolic processes in the body and influencing physical development.)
i. NON-TROPIC HORMONES: stimulate other tissues that are not endocrine
i. Ex: epinephrine affects the heart, blood vessels, diaphragm, air-ways
j. 2 main classifications of hormones:
i. STEROID HORMONES: made from cholesterol (lipids), these hormones move into the cell's cytoplasm and cause chemical changes that alter the cell's activity 
1. steroid hormone bonds with receptor protein  = hormone receptor then moves through nuclear membrane & selectively binds to genes

2. Can inhibit or induce transcription (decrease or increase protein synthesis within the target cell)

3. Ex: thyroxin, testosterone, estrogen, progesterone 
ii. PROTEIN HORMONES: (peptide hormone) composed of amino acids, these hormones bind to receptor proteins on the cell's outer membrane and causes ATP to be converted into cyclic AMP, which turns activities on/off in the cell
1. the presence or absence of the hormones receptor protein determines whether or not a cell is a target cell of that particular hormone
2. when a peptide hormone has chemically bonded to a receptor protein a secondary messenger molecule is triggered into action in the cytoplasm of the cell & results the action associated with the hormone

3. Ex: ADH and insulin
k. The nervous and endocrine systems work closely together: (p. 603)
i. HYPOTHALAMUS: receives information from sensory neurons and tries to maintain homeostasis, controls the pituitary gland via nerves and hormones

ii. PITUITARY GLAND: (master gland) has 2 lobes called the posterior and anterior

1. The Anterior Pituitary makes and stores hormones
a. Hypothalamus contains capillary beds which take in hormones produced by itself = releasing hormones

b. The capillary beds join together into a blood vessel = portal vein which extends down into the anterior pituitary

c. The portal vein branches into a second capillary bed which allows the releasing hormones to leave the blood stream for their target cell (anterior pituitary)

d. The releasing hormones cause the anterior pituitary cells to secrete specific hormones

e. GnRH (gonadotrophin releasing hormone) causes the secretion of both FSH (follicle stimulating horomone) & LH (luteinizing hormone)

f. The hormones produced by the anterior pituitary enter the blood stream through the small capillary beds which allowed the releasing hormone to exit 

g. FSH and LH target the female and male gonads

h. Examples: TSH targets the thyroid, GH targets the entire body, prolactin targets the mammary glands

2. The Posterior Pituitary only releases hormones that were made by the hypothalamus 

a. Contain axons of cells called neurosecretory cells = very long cells whose dendrites and cell bodies are located in the hypothalamus and whose axons extend down into the posterior pituitary 

b. Oxytocin (uterine muscles & mammary glands) is produced at the cell body end of these cells and then move down the axon into the posterior pituitary gland

c. Explains that hormones are produced within the hypothalamus but secreted from the posterior pituitary

d. Example: ADH (kidney tubules)

l. The endocrine system is run by NEGATIVE FEEDBACK LOOPS
i. most control mechanisms in physiology (ADH & glucose levels)
ii. when the output of a pathway inhibits inputs to the pathway

iii. Feedback loops are used extensively to regulate secretion of hormones
iv. Example: ADH = antidiuretic hormone – controls the amount of water that is absorbed in the kidneys

II. DISORDERS OF THE ENDOCRINE SYSTEM
a. DIABETES Type I: 
i. pancreas does not secrete enough insulin due to the Beta cells being destroyed by immune system (autoimmune disease) ( cells cannot absorb glucose ( low energy levels, sugar in urine, more urine, thirst 
ii. controlled by injection of insulin at appropriate times

b. DIABETES Type II

i. Body receptors do not respond properly to insulin – insulin resistance

ii. Caused by: obesity, lack of exercise, & age

iii. Controlled by diet

c. Uncontrolled diabetes can lead to

i. Kidney failure

ii. Nerve damage

iii. Increased risk of cardiovascular disease

d. HYPERTHYROIDISM (GRAVES DISEASE): 
i. hypersecretion of thyroxine by the thyroid gland, thyroid may be malfunctioning or too much TSH from pituitary ( increased metabolic rate, inc. heart rate, weight loss, sweating, high B.P., eyeballs protrude, hot 
e. HYPOTHYROIDISM (GOITER): 
i. an iodine deficiency causes less thyroxine to be released by the thyroid gland thus causing low metabolic rate, weight gain, cold, slow pulse, puffy 

ii. low thyroxine ( breaks the negative feedback loop thus the pituitary keeps releasing TSH ( causing the thyroid to swell up 
f. HYPOTHYROIDISM: in babies 
i. normal thyroxine levels at birth via the mother through the placenta 
ii. low thyroxine after birth ( abnormal bone development, mental retardation, low body temp., lethargy, stunted growth 
g. HYPOTHYROIDISM: in adults 
i. low thyroxine ( low metabolic rate, lethargy, weight gain, edema, hair loss

h. DWARFISM: 
i. the anterior pituitary does not release enough growth hormone ( reduced muscle and bone growth, stunted 
i. GIGANTISM: 
i. the anterior pituitary releases too much growth hormone ( bones and muscles grow to abnormally large sizes 
j. Hyperglycemia -- is high blood sugar levels. 
i. Beta cells produce insulin in the pancreas and then absorbed into the blood

ii. Insulin opens protein channels and glucose is diffused into the cell by facilitated diffusion

iii. When insulin in high in blood it enter the liver through hepatic portal vein and the hepatocytes uptake the glucose & converts it to glycogen

k. Hypoglycemia -- very low blood sugar levels 
i. Alpha cells of the pancreas begin to produce & secrete glucagon
ii. Stimulates hydrolysis of glycogen
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