Dr. Nedwidek Biology 2 (SLS44QM) Endocrine System Organs 2/21/13
Aim: What are the organs and actions that drive hormone secretion and body functions?

REGENTS SITE:

Over the winter break, begin your self-motivated regents review (NOT KIDDING!!) soon to be mandatory drills;  here is the link path:

http://www.nysedregents.org/livingenvironment/ 
(Exams are from January 2013-January 2003 with older tests in an embedded archive!

Reviewing connective tissue for locomotion (because there is room in this file):
Again, make sure you know these tissues and the major bones as well:

(cartilage: pre-bone (in development)

(tendons: connect muscle to bone

(ligaments: connect bone to bone at joints

For antagonistic muscles like flexors and extensors, add that one contracts, allowing passive extension of the other.  In humans, the biceps pairs with the triceps in the arm.  In grasshoppers, the “knee” is inverted, yet the leg still has flexors and extensors.  Fascinating fact for lab.
Summary of football moves (needed for test): biceps brachii and triceps brachii are used to throw a football and the biceps femoris and quadriceps are used to kick it.  There are other muscles in the chest, shoulder, and thigh involved as well.
Back to endocrine:

Where chemical interactions are concerned: ligand is hormone, receptor is substrate.
Endocrine Hormones and the Brain

-Secretions are controlled by neurosecretory glands.

-The brain controls and is controlled by secretion.

-The hypothalamus (inside/near brain) controls neurosecretion; regulates anterior pituitary (AP);

releasing and inhibiting hormones are made by the hypothalamus and interact with the AP.

Pituitary: Actively regulates secretion

Anterior Pituitary (AP): produces peptide hormones-FSH, LH, TSH, ACTH.  All of these act on other endocrine glands.  The rest are prolactin, MSH (melanocyte stimulating hormone), and growth hormone (lacking in certain dwarves)

Posterior Pituitary (PP): releases hormones made by cells in the hypothalamus.  Hypothalamus makes ADH and oxytocin, which are released from the pituitary.  ADH is antidiuretic, or anti-urination.  Oxytocin is contraction (uterus) regulation, milk letdown reflex.

-refer to brain model for organs.

-Use charts for organs and refer to aud 650, towle 1039 for examples of thermostat-like regulation; negative feedback.

-There is crosstalk between the hypothalamus and the thyroid.

Thyroid: Negative feedback pathways

(An excess of thyroxine (aa derivative with iodine) turns off TSH in a negative loop.  Why?  When thyroxine levels are low, thyroid cells are actually made to compensate.  This can be due to Iodine deficiency, Iodine deficient goiter is a thyroid enlargement designed to enrich for Iodine when its levels are low.  At “best”, iodine deficiency causes cretinism (retardation)—mechanism of recruitment (channel) is a symporter that exchanges Na+ for I-...solution to this problem is simply the iodization of salt.

general reference, aud 656…more thyroid function/mech:

Iodine recruitment iis needed to synthesize thyroxine.

(More thyroxine, less TSH—Negative feedback does not further stimulate thyroxine.

-An overstimulation—increased thyroxine production—is a symptom of the hyperthyroid condition, shutting down TSH

-OVER-hyperthyroid: increases heartbeat, “high” feeling, hi metabolism.

(More TSH, less thyroxine: When there is not enough thyroxine or the thyroid is understimulated, the disease can take two forms:

-Goiter: where the thyroid grows to compensate for iodine deficiencies or other physiological malfunctions that interfere with thyroxine production. ~OR~

-Hypothyroidism: synthetic thyroxine or synthroid is used to treat this condition.

-UNDER-hypothyroid: decreases heartbeat, “low” feeling, lo metabolism.

(Thyroid works in tandem with the adrenals to regulate metabolism in humans by preventing elevated adrenaline.

(In frogs, thyroxine is involved with metamorphosis.

Thyroid/parathyroid

-affects metabolism by regulating calcitonin and in turn blood calcium levels; regulates calcium ion release to bone.

Pancreas: Exocrine (digestive/enzymes) and endocrine (blood sugar, regulatory) functions.

Exocrine: digestive enzymes are carried out to small intestine by ducts.

Endocrine: Islet cell secretions: produced by Islets of Langerhans in the pancreas.  Pancreas makes insulin and glucagon (pg ref bartsch 26-27, 10-11, and aud 657): hormones work in tandem to regulate cellular uptake of glucose:

(Insulin decreases blood sugar in response to high blood sugar levels

(Glucagon increases blood sugar levels in response to low blood sugar levels.

Events:

(decrease blood glucose: glucagon is released; stimulates glycogen breakdown into sugar for energy.

(increase blood glucose: insulin released; stimulates delivery of glucose from storage to cells; glucose is then either respired (oxidized) or converted to glycogen.

Hypoglycemia-low blood sugar

Hyperglycemia-high blood sugar (diabetes)

Diabetes mellitus-defects in insulin production  or expression; types are juvenile (genetic)—mention Jonas brothers, late onset (adult), gestational (pregnancy)

Mechanism: Peptide hormone insulin levels are always down (low); glucose is always elevated (hyperglycemic): 2 possible outcomes:

(sugar doesn’t get into cells b.c insulin is not there to  stimulate receptors and to open channels. 

(glucagon is never made much because blood sugar is always high.

Pickup next class with gonads…..

