Rose Chp 6
Questions
1. Where is ADH metabolized?
a. Lung, kidney
b. Bladder
c. Liver, kidney
d. Kidneys only 

2. Match the receptors for ADH with their function
a.V1	i. mediate effect of ADH on pituitary, facilitating release of ACTH 
b.V2	ii. induces vasoconstriction and enhancement of PG release 
c.V3/V1b	iii. Mediate antidiuretic response

3. Fill in the Blanks. Activation of ____________________ (adenylyl cyclase/guanylyl cyclase/phospholipase C) by ADH via __________(V1/V2/V3) receptor initiates a sequence of events in which a protein kinase is activated leading to preformed cytoplasmic vesicles that contain water channels. The ADH-sensitive channel, specifically ________________ (aquaporin-1/aquaporin-2) is normally stored in the cytosol and will move and fuse with the ___________________ (luminal/basolateral/peritubular) membrane. 
When the effect of ADH has worm off they are removed from the membrane by receptor mediated endocytosis (via clathrin-coated pits) and returned to the cytosol.
 
4. Defect in attachment of ADH to its receptor or the function of the water channel can lead to resistance to the action of ADH and an increase in urine output. What disease does this refer to? 

5. True or False. ADH stimulates water reabsorption diminishes K+ secretion. 

6. What are the major stimuli of ADH secretion? 

7. In a healthy individual plasma _____________ concentration is the primary osmotic determinant of ADH release
a. Na+
b. Cl-
c. Urea 
d. Glucose 

8. Factors that stimulate ADH secretion include
a. Hyperosmolality, hypovolemia, nausea
b. Hyperosmolality, hypervolemia, nausea
c. Hypoosmolality, hypovolemia, pregnancy
d. Nausea, pregnancy, ethanol

9. Aldosterone is synthesized in the
a. Zona reticularis
b. Zona fasciculate 
c. Zona glomerulosa

10. True or False. Aldosterone acts primarily in the connecting segment and the collecting tubules to increase the reabsorption of Na+ and Cl- and the secretion of K+.

11. True or False. ATII and hypokalemia are major stimuli of aldosterone secretion. 

12. What are the two major actions of ANP? 

13. The tubules primarily synthesize ___________, while glomeruli produce _______ and ____________
a. Thromboxane B2, PGE2, PGF2a
b. PGD2, PGE2, prostaglandin
c. PGE2, PGE2, prostaglandin
d. PGD2, PGD2, thromboxane B2

14. Of the plasma Ca2+, _____ is albumin bound, _____ is complexed with citrate, sulfate or phosphate, and ______ is ionized. Which form is under hormonal control?
a. 60, 15, 25
b. 40, 15, 45
c. 40, 25, 35
d. 60, 5, 35

15. PTH ________________(increases/decreases) proximal tubular phosphate reabsorption. PTH ___________________ (increases/decreases) plasma phosphate concentration.

16. Explain why hypercalcemia occurs in the case of lymphoma. 

17. Formation of calcitriol is stimulated by which two hormones/factors? 

18. What effect does enhanced sympathetic activity have on Na+ reabsorption?
a. Increases
b. Decreases
c. No effect

19. True or False. Endothelins are involved in minute-to-minute regulation of renal vascular resistance. NO plays a role in long term homeostatic control of renal sodium excretion and exracellular fluid volume.
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Answers
1. Where is ADH metabolized?
a. Lung, kidney
b. Bladder
c. Liver, kidney
d. Kidneys only 

2. Match the receptors for ADH with their function
a.V1	i. mediate effect of ADH on pituitary, facilitating release of ACTH (c)
b.V2	ii. induces vasoconstriction and enhancement of PG release (a)
c.V3/V1b	iii. Mediate antidiuretic response

3. Fill in the Blanks. Activation of ____________________ (adenylyl cyclase/guanylyl cyclase/phospholipase C) by ADH via __________(V1/V2/V3) receptor initiates a sequence of events in which a protein kinase is activated leading to preformed cytoplasmic vesicles that contain water channels. The ADH-sensitive channel, specifically ________________ (aquaporin-1/aquaporin-2) is normally stored in the cytosol and will move and fuse with the ___________________ (luminal/basolateral/peritubular) membrane. When the effect of ADH has worm off they are removed from the membrane by receptor mediated endocytosis (via clathrin-coated pits) and returned to the cytosol.
V1 receptors promote phosphatidylinositol turnover and primarily act to increase vascular resistance (hence the name vasopressin)

4. Defect in attachment of ADH to its receptor or the function of the water channel can lead to resistance to the action of ADH and an increase in urine output. What disease does this refer to? Nephrogenic diabetes insipidus

5. True or False. ADH stimulates water reabsorption diminishes K+ secretion. This is prevented by the direct stimulator effect of ADH on K+ handling (ADH enhances reabsorption of Na+ and secretion of K+)

6. What are the major stimuli of ADH secretion? Hyperosmolality and effective circulating volume depletion

7. In a healthy individual plasma _____________ concentration is the primary osmotic determinant of ADH release
a. Na+
b. Cl-
c. Urea 
d. Glucose – in uncontrolled DM hyperglycemia is associated with insulin deficiency (since in a healthy individual insulin promotes glucose entry into the cell making it an ineffective osmole), in this case glucose act as an effective osmole that can promote ADH release


8. Factors that stimulate ADH secretion include
a. Hyperosmolality, hypovolemia, nausea
b. Hyperosmolality, hypervolemia, nausea
c. Hypoosmolality, hypovolemia, pregnancy
d. Nausea, pregnancy, ethanol

9. Aldosterone is synthesized in the
a. Zona reticularis
b. Zona fasciculate 
c. Zona glomerulosa

10. True or False. Aldosterone acts primarily in the connecting segment and the collecting tubules to increase the reabsorption of Na+ and Cl- and the secretion of K+.

11. True or False. ATII and hypokalemia are major stimuli of aldosterone secretion. ATII which varies inversely with volume and hyperkalemia are major stimuli of aldosterone secretion. At directly on zona glomerulosa promoting conversion of cholesterol to pregnenolone and of corticosterone to aldosterone via stimulation of aldosterone synthase.

12. What are the two major actions of ANP? 
a. Direct vasodilator (lowering systemic blood pressure)
b. Increases urinary Na+ and water excretion
In the kidney ANP directly increases GFR and reduces Na+ reabsorption, natriuretic action primarily due to inhibition d Na reabsorption in the medullary collecting tubule.
Released from the atria in response to volume expansion which is sensed as an increase in atrial stretch

13. The tubules primarily synthesize ___________, while glomeruli produce _______ and ____________
a. Thromboxane B2, PGE2, PGF2a
b. PGD2, PGE2, prostaglandin
c. PGE2, PGE2, prostaglandin
d. PGD2, PGD2, thromboxane B2

14. Of the plasma Ca2+, _____ is albumin bound, _____ is complexed with citrate, sulfate or phosphate, and ______ is ionized. Which form is under hormonal control?
a. 60, 15, 25
b. 40, 15, 45
c. 40, 25, 35
d. 60, 5, 35
ionized

15. PTH ________________(increases/decreases) proximal tubular phosphate reabsorption. PTH ___________________ (increases/decreases) plasma phosphate concentration.

16. Explain why hypercalcemia occurs in the case of lymphoma. Calcitriol can be synthesized in lymphocytes  overproduction of calcitriol  increased intestinal calcium absorption, hypercalciuria and hypercalcemia

17. Formation of calcitriol is stimulated by which two hormones/factors? PTH, hypophosphatemia

18. What effect does enhanced sympathetic activity have on Na+ reabsorption?
a. Increases
b. Decreases
c. No effect

19. True or False. Endothelins are involved in minute-to-minute regulation of renal vascular resistance. NO plays a role in long term homeostatic control of renal sodium excretion and exracellular fluid volume. Released in substantial amounts by renal endothelial cells when a prolonged and severe decease in renal blood flow occur. NO appears to play a role in the moment-to-moment homeostatic control of renal sodium excretion and exracellular fluid volume.



Additional questions
1. Matching. Mechanism of action to major hormone
a. B-adrenergic	(iv)		i. Phosphatidylinositol turnover
b. a2-adrenergic (iii)		ii. RNA transcription
c. calcitriol (ii)				iii. Adenyl cylase (inhibiting effect)
d. norepinephrine (a1-adrenergic) iv. Adenyl cylase (stimulating effect)
e. Atrial natriuretic peptide		v. Guanylyl cyclase

2. Some responses mediated by adenylyl cyclase begin by attachment of the hormone to its specific receptor on the _______________________(luminal/basolateral) membrane of the tubular cell

3. True or False. Stimulatory and inhibitor regulatory proteins are involved with both adenylyl cyclase and guanylyl cyclase. 
Stimulatory and inhibitor regulatory proteins are involved with adenylyl cyclase but do not seem to be involved with guanylyl cyclase

4. The turnover of membrane lipids (phosphatidylinositol) is initiated by binding of  _______________________ to its cell receptor leading to activation of G protein and formation of Ga-GTP
a. AT II, NE
b. B-adrenergic, PTH
c. Vasopressin, prostaglandins

5. True or False. Activation of Gs protein stimulates adenyl cyclase. Gq stimulates phospholipase C.

6. ADH is formed in the supraoptic and paraventricular nuclei, transported in granules along their axons and then secreted at which three sites? 
a. Anterior pituitary gland, posterior pituitary gland, cerebrospinal fluid of the third ventricle
b. Anterior pituitary gland, portal capillaries of the medial eminence, cerebrospinal fluid of the third ventricle
c. Posterior pituitary gland, portal capillaries of the median eminence, cerebrospinal fluid of the third ventricle
d. Posterior pituitary gland, portal capillaries of the median eminence, cerebrospinal fluid of the fourth ventricle

7. Important nonosmole volume-sensitive receptors (baroreceptors) that control ADH release exist in ________________
a. Jugular vein
b. Descending aorta
c. Ascending aorta
d. Carotid sinus

8. True or False. Cortisol has an inhibitor effect on the secretion of ADH from the paraventricular nuclei. Hypoadrenocorticism leads to removal of this inhibitory effect and rise in ADH. Leads to water retention and hyponatremia (common electrolyte disorder in patients with cortisol deficiency).

9. True or False. Cortisol binds with equal affinity to the aldosterone receptor.  Cortisol does not act as a major mineralocorticoid because target tissues such as aldosterone sensitive cells in the collecting tubules anf salivary glands possess enzymes that convert cortisol to cortisone and other inactive metabolites

10. True or False. Aldosterone directly stimulates H+ secretion in the cortex via its effect on Na+ reabsorption in the principal cells. Indirectly 

11. True or False. ATII and hypokalemia are major stimuli of aldosterone secretion. ATII which varies inversely with volume and hyperkalemia are major stimuli of aldosterone secretion. At directly on zona glomerulosa promoting conversion of cholesterol to pregnenolone and of corticosterone to aldosterone via stimulation of aldosterone synthase.

12. Fill in the blanks. The rise in glomerular filtration induced by ANP is associated with _________________(increased, no change in, decreased) renal blood flow.

13. True or False. Renal prostaglandins are primarily vasodilators.

14. PTH ________________(increases/decreases) proximal tubular phosphate reabsorption. PTH ___________________ (increases/decreases) plasma phosphate concentration.

15. Explain why hypercalcemia occurs in the case of lymphoma. Calcitriol can be synthesized in lymphocytes  overproduction of calcitriol  increased intestinal calcium absorption, hypercalciuria and hypercalcemia

16. Formation of calcitriol is stimulated by which two hormones/factors? PTH, hypophosphatemia

20. Explain how Endothelins have an inhibitory effect on 
a. Proximal tubular sodium and water reabsorption – can suppress Na+K+ATPase and Na-H antiporter. (ETB)
b. Sodium and water reabsorption by the cortical collecting tubule antagonizing actions of ADH and aldosterone. (ETB)
c. ETA ( and ETB receptors raise and lower systemic blood pressure respectively

Hypovolemic hormones – AT II, ADH, NE
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