Anatomy    Chp 9  The Endocrine System

I.  Introduction


A.  Its function is to coordinate and direct the activity of the body's cells



1.  Same function as the nervous system, but accomplishes it 



     differently



2.  Nervous system is very fast, while the endocrine system acts much



     slower by using chemical messengers called Hormones.




a.  Hormones are released into the blood to be transported about




     the body


B.  The endocrine system controls a wide variety of processes in the body, but


      most go on for long periods or are continuous

II.  The Endocrine System and Hormone Function


A.  Endocrine Organs are very small and widespread in the body.



1.  Their affects on the body however are great


B.  The Chemistry of Hormones



1.  Hormones are produced by endocrine glands



2.  Hormones:  chemical substances that are secreted by cells into the



     extracellular fluids and regulate the metabolic activity of other cells



     in the body.




a.  Nearly all Hormones can be chemically classified as





1.  Amino-Acid Based Molecules:  Proteins, peptides





2.  Steroids:  Cholesterol based mainly sex hormones


C.  Mechanisms of Hormone Action



1.  Although Hormones circulate in the blood, they only affect certain



     tissues, cells or organs called Target Cells or Organs




a.  Specific Proteins on the surface of the target allow the hormone




     to attach



2.  Hormone comes from a Greek word meaning "to arouse"



3.  Hormones affect target cells by altering cellular activity in one of the



     following ways:




a.  Changes in plasma membrane permeability or electrical state




b.  Synthesis of proteins or certain regulatory molecules (such as




     enzymes) in the cell.




c.  Activation of inactivation of enzymes




d.  Stimulation of mitosis



4.  Figure 9.1 page 301 shows the two ways hormones trigger changes in 



     cells




a.  Steroid Hormones





1.  Diffuse through plasma membrane





2.  Enter Nucleus





3.  Bind to a specific receptor protein





4.  The hormone receptor binds to specific sites on the cells





     DNA





5.  This activates certain genes to transcribe mRNA





6.  The mRNA created synthesizes new proteins




b.  Nonsteroidal Hormones (Proteins etc.)





1.  Can't pass through plasma membrane





2.  Hormone binds to receptor on the plasma membrane of




                 the target cell





3.  This sets off serious of reactions that activates an





     enzyme





4.  The enzyme creates a second messenger molecule that





     promotes the response of the target cell


D.  Control of Hormone Release



1.  What prompts the endocrine glands to release hormones?



2.  Negative Feedback Mechanisms




a.  Negative Feedback:  net response is to shut off the original 




     stimulus or reduce its activity




b.  Hormone secretion is stimulated by some internal or external




     stimulus and then the rising hormone levels in the blood inhibit




     further release




c.  There are 3 stimuli that activate endocrine organs





1.  Hormonal Stimulus:  endocrine organs are prodded into





     action by other hormones






a.  most common stimulus






b.  Example:  Hypothalamic hormones stimulate the






     Anterior Pituitary to release its hormones






c.  This type of stimulus tends to be rhythmic with






      hormone levels rising and falling





2.  Humoral Stimulus:  triggered by changing blood levels





     of certain ions and nutrients






a.  Example:  Parathyroid hormone is released in






     response to dropping Ca+ levels in the blood





3.  Neural Stimulus:  Nerve cells stimulate hormone release






a.  Example:  Nervous system stimulates the






     Adrenal Medulla to release epinephrine during






     times of stress

