The Endocrine System Notes
Coordination systems

· Nervous system: carries high speed messages

· Endocrine system: produces and releases chemical messages; slower speed

· Both systems are integrated and help maintain homeostasis

· Both systems are regulated by positive and negative feedback mechanisms

Negative feedback

· A change in an internal condition is sensed by the brain

· The brain causes a production of the needed chemical (response)

· Once enough of the chemical has been produced, the response stops

· Example: temperature regulation in mammals

An example of how feedback regulation maintains homeostasis
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Positive feedback

· A change in conditions causes the brain to react by increasing the change

· Example: childbirth
Hormones

· Many endocrine organs have special nerve cells that secrete hormones (neurosecretory cells)

· Hormones work at all levels of organization

· They can act different ways on different target cells

· Cells need the right receptors for the hormone to bind; some cells have receptors for many different hormones, some for only a few
In humans

· Endocrine system coordinates aspects of growth, development, metabolism and reproduction

· 2 types of glands

· Endocrine glands: ductless glands that secrete hormones into body fluids to move them through the body (pancreas)

· Exocrine glands: secret chemicals into ducts that move them to the right location (sweat glands)

 Human endocrine glands 
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Types of hormones

· Steroid hormones: lipid soluble molecules made from cholesterol

· Produced only by the sex organs and adrenal glands

· Enters cells and interacts with DNA to stimulate or inhibit protein synthesis

· ex: androgens, estrogens

· Peptide hormones: made from amino acids (1-200)

· Water-soluble molecules that bind to receptors on the cell membrane

· Never enter the cell but cause a cascade of events inside the cell

· Ex: glucagon, insulin
Mechanisms of chemical signaling: a review
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Hypothalamus 

· Master control center of the endocrine system

· Region of the lower brain that receives signals and initiates the response

· Secretions are stored in or regulate the activity of the pituitary gland

· Releasing hormones: cause pituitary to secrete hormones

· Inhibiting hormones: stops pituitary from releasing hormones
Hormones of the hypothalamus and pituitary glands
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Pituitary gland

· Extension of the brain located at the base of the hypothalamus

· Has 2 lobes and many functions

· Anterior pituitary: synthesizes and releases hormones into the blood

· Posterior pituitary: stores and secretes peptide hormones made by the hypothalamus
Figure 45.6b  Hormones of the hypothalamus and pituitary glands
Glucose homeostasis maintained by insulin and glucagon
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Pituitary Gland:

Secretes 9 major hormones-
Hypothalamus regulates the secretory activity of the pituitary gland

Hormones, sensory information, and emotions influence the activity of the hypothalamus

Hormones of the hypothalamus

Growth hormone-releasing hormone (GHRH)-stimulates the secretion of growth hormone from the anterior pituitary gland

Growth hormone inhibiting hormone (GHIH)- inhibits growth hormone secretion

Thyrotropin-releasing hormone (TRH)- stimulates the secretion of thyroid stimulating hormone from the anterior pituitary gland

Corticotropin-releasing hormone (CRH)- stimulates adrenocorticotropic hormone from the anterior pituitary gland

Gonadotropin-releasing hormone (GnRH)- stimulates luteinizing hormone and follicle stimulating hormone from anterior pituitary gland

Prolactin-releasing hormone (PRH)- and Prolactin inhibiting hormone (PIH)- regulate secretion of prolactin from ant. Pituitary gland

Hormones of the pituitary

Antidiuretic hormone (ADH)- synthesized in the hypothalamus and stored in the posterior pituitary  

it prevents (anti) the large amounts of urine (diuresis). 

It is also called vasopressin because it constricts blood vessels and raises blood pressure when released in large amounts.

It is released from the posterior pituitary and carried to the kidney tubules.
tosin
Oxytocin is synthesized in the hypothalamus and stored in the posterior pituitary

Stimulates smooth muscle cells of the uterus

Plays an important role during the delivery by stimulating uterine smooth muscle contraction

ior pituitary hormones

Growth hormone (GH)- Determines growth, height, and regulates metabolism.
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