4 Main Homeostatic themes to recall.  The feedback Loop pulls together GLAND-HORMONE-TARGET-FUNCTION as well as how the loop is turned on and off!

Glands


Hormones
Theme #1: Metabolism
APG & Thyroid
TSH & Thyroxin

(i) –ve feedback (normal mechanism)


(ii) + ve feedback (typical of a disorder)











Gland

Hormones
Theme #2: Blood Sugar Homeostasis
Pancreas
S-I-G
(i) After exercise or between meals

(ii) After a meal or snack
NOTE: A 3rd hormone, Somatostatin is also produced by the Pancreas.  Somatostatin is an inhibitory hormone which suppresses the function of Insulin & Glucagon in cases when both are present in the blood stream.  Somatostatin puts extra glucose into storage.  It also suppresses release of GH & TSH!






Glands


Hormones
Theme #3: Calcium Homeostasis
Thyroid & Parathyroid
Calcitonin & PTH
(i) Low blood calcium due to regular loss (urine, low in diet, bleeding)


(ii) High Blood calcium due to diet (ie dairy products or TUMS)









Glands


Hormones
Theme #4: Water Homeostasis

PPG & Adrenal Cortex 
ADH & Aldosterone
(i) You are thirsty (exercise, hot & dry outside)


(ii) A Diuretic is consumed (diuretics increase urine output ie caffeine, alcohol, even excess fluids.
Note: Aldosterone from the adrenal cortex is released to aid in the retention of vital minerals (Na+ & K+) back into the blood from the kidneys as well as water.  It is controlled by ACTH from the APG to maintain proper ion levels in the blood in times of stress as well as normal bodily function.  
Bio 30 Endocrine System Feedback Loops





Hypothalamus senses cold blood





APG is told to release TSH into the blood!





Thyroid is


targeted





Thyroid makes & releases Thyroxin





Thyroxin boosts metabolism & increases in the Blood Stream





Iodine from diet required





Chemoreceptors in Hypothalamus sense increasing Thyroxin





APG told to slow down TSH release





In time the Thyroid swells into a GOITRE due to overstimulation!





Chemoreceptors in Hypothalamus do not sense Thyroxin & tells APG to release more TSH!





No iodine or no response from the thyroid





No thyroxin in the Blood Stream!





Thyroid does not release Thyroxin





Thyroid is


targeted





APG is told to release TSH into the blood!





Hypothalamus senses cold blood





Homeostatic Blood sugar level is restored





Chemoreceptors in Pancreas Islet cells  stop GLUCAGON release!





Homeostatic Blood sugar level is restored





Blood Sugar increases





Liver & Muscle is told to convert GLYCOGEN into GLUCOSE





2 Targets:


Liver & Muscle





Chemoreceptors in pancreas Islet cells sense BS & kick out GLUCAGON





Blood sugar is low





Chemoreceptors in Pancreas Islet cells  stop INSULIN release!





Blood Sugar decreases





Liver & Muscle is told to convert the extra GLUCOSE into stored GLYCOGEN





3 Targets:


Body Cells, Liver & Muscle





Chemoreceptors in pancreas Islet cells sense high BS & kick out INSULIN





Blood sugar is high





Body cells absorb glucose out of blood & burn it





Homeostatic Blood Calcium & Phosphate level is restored





Chemoreceptors in Parathyroid sense increasing Calcium levels and stop PTH release!





Homeostatic Blood Calcium & Phosphate level is restored





Blood Calcium & Phosphates rise (necessary for blood clotting & proper muscle function)





Bones release Calcium & Phosphates into the blood





Bones are


Targeted (kidney & intestines too)





Chemoreceptors in the Parathyroid sense & release PTH





Low Blood Calcium & Phosphate levels





Chemoreceptors in Thyroid sense decreasing Calcium levels and stops CALCITONIN release!





Blood Calcium & Phosphates drop (bones use the mineral for strength & storage)





Bones absorb Calcium & Phosphates from the blood





Bones are


Targeted (kidney & intestines too)





Chemoreceptors in the Thyroid sense & release CALCITONIN





High Blood Calcium & Phosphate levels





Homeostatic levels of water will only be satisfied by a drink of fluids!





Urine becomes more concentrated & ADH release continues until…





Kidney nephrons (collecting ducts) are stimulated to pull ions and water back into the blood!





Kidney is targeted! 





PPG is told to release ADH into the blood





Osmoreceptors in the Hypothalamus sense the low water in blood!





You are thirsty: ie after exercise


Your blood thickens!





Hypothalamus will tell the PPG to release ADH as homeostatic levels of water return!


WE LIVE ON LAND AND NEED TO RETAIN WATER, THEREFORE ADH IS NEEDED ALL THE TIME BUT AT DIFFERING RATES OF RELEASE!





Osmoreceptors in the Hypothalamus will monitor the blood until homeostatic levels are restored!





Urine is more dilute!





Kidney in the absence of ADH passes more water into the urine! 





PPG is told to slow the release of ADH into the blood!





Osmoreceptors in the Hypothalamus sense increased water levels in the blood!





You consume a large coffee or slurpy!








