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PHYSIOLOGIC ACTIONS OF ALDOSTERONE 
· Primary target tissue is the kidney 
· Most important action is to increase Na+ reabsorption by collecting ducts 
· Water is reabsorbed along with the Na+ 
· Considered to control the total amount of Na+ rather than the concentration of Na+ in the ECF 
· Promotes the secretion and excretion of H+ by the collecting duct 
· Promotes the secretion and excretion of K+ by the collecting duct 
· Affects also seen on the distal colon 
Reabsorbtion of Na is by principal cells of collecting ducts

Secretion of H is by intercalated cells

Because the water is reabsorbed along with the Na the action of Aldosterone does not change Na concentration in the ECF
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Generalized Cell of Collecting Duct 

Step 1 won’t testes the difference between principal 

cells and intercalated cells, so we consider them a generalized cell.

2 direct action:

1. stimulate Na-K pump

2. put Na channels on luminal membrane (tight membrane) – little Cl follow Na

because Cl doesn’t follow Na, the lumen of collecting duct has negative charge, and this charge responsible for secretion K (indirect action) from inside the cell and attraction of H (secretion of H- indirect action). Most H comes from breakdown of CO2. (HCO3 goes to the intercellular fluid- “new“ bicarbonate)
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CONTROL OF ALDOSTERONE SECRETION 

Sensory Input-The Juxtaglomerular Apparatus 

main sensory cell- juxtaglomerular cell (modified smooth muscle cell that surround afferent arterioles), they are monitor the pressure coming in to the afferent arterioles (BP inside the kidney). Innervated by Sympathetic neurons. 

Secondary cell- macula densa cells (line the distal tubule) – in direct contact with the juxtaglomerular cells. Monitor the delivery of NaCl to the distal tubule (not the concentration).
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Regulation of the Renin-Angiotensin-Aldosterone System 
This system represents long term regulation of blood pressure in the kidney

MAP = CO x TPR 
Short-termed- carotid-sinus reflex- carotid artery

if BP inside kidney goes down( < 100mmHg), renin system increase cardiac output, increase TPR to return BP backup to normal

Stimulus:

· ( pressure inside the kidney (coming in to the afferent arteriole)

· ( Na delivery to the distal tubule via the macula densa

· ( sympathetic input- also positive input

Renin- circulating enzyme, not a hormone- no receptors (digest the circulation protein) and forms angiotensin 2

Angiotensin 2 increases BP by:

· increase TPR- directly acts on smooth muscle surrounding arterioles, ( TPR

· increase CO- stimulate zona glomeruloza- aldosteron- (Na reabsorbtion and water follows Na, ( plasma volume- (circulating volume and ( CO.
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Physiological Changes in Aldosterone Secretion 
· Increased aldosterone secretion – when decrease BP
· Decreased aldosterone secretion – when increase BP
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PATHOPHYSIOLOGICAL CHANGES IN ALDOSTERONE SECRETION 
Table IX-3-3 summarizes the important changes in the primary disorders 
Primary Hyperaldosteronism 
(Conn's syndrome)

Primary 
Hypoaldosteronism

1. Total body sodium (Na)

(
(
2. ECF volume

(
(
3. Plasma volume 

(
(
4. Blood pressure

( ( severe hypertension)

(
5. Plasma potassium (K) concentration

( (hypoK)

(
6. Blood (plasma) pH

( ( alkalosis)

(
7. Edema* (Na escape phenomenon)

no

no

8. Plasma renin & A-II activity.

(
(
Primary hyperaldosteronism- tumor of adrenal tissue or ectopic site

(CO, and (BP
Decrease of secretion of H by kidney - increase pH
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Addison’s Disease (primary adrenal insufficiency) 
· High circulating ACTH and hyperpigmentation (a-MSH and b-MSH) 
· Hypotension from two sources (no minerals, no glucocort) 
· Hypotension produces increased plasma renin and A-II 
· Insufficient mineralocorticoid impairs renal secretion of potassium and H+ 
· Insufficient adrenal androgens in women leads to loss of body hair (male still has testosterone) 
· Insufficient glucocorticoids leads to hypoglycemia 
· Other symptoms include weakness, nausea, vomiting, diarrhea 
· Increased secretion of ADH from neurosecretory neurons terminating in posterior pituitary 
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Secondary Hyperaldosteronism 
Sequestration of blood on the venous side of the systemic circulation
· Congestive heart failure (( CO-( BP)- fluid on the venous side
· Constriction of the vena cava (point constriction- venous return decrease, (( CO-( BP)- fluid pools on the venous side
· Hepatic cirrhosis (( CO-( BP) -fluid pools in the interstitium
Table IX-3-4 is a summary of the preceding secondary hyperaldosteronism, the cause in all cases being a decrease in blood pressure 
1. Plasma renin & A-II activity 
The increased A-II activity will drive the secondary hyperaldosteronism

(
2. Total body sodium

(
3. ECF volume 

(
4. Plasma volume

(
5. Edema*(accumulate on the venous side)

yes

Pooling on the venous side – decrease CO – decrease BP

No Na escape in secondary hyperaldosteronism.




In severe renal arterial stenosis- (BP inside kidney, release more renin and the activity of the circulating angiotensin 2 increases- drive secondary hyperaldosteronism. 

Retain fluid, (CO, and (BP (hypertension).

Because angiotensin 2 driving point is the BP inside the kidney (which is fairly low), but your reference point in the artery at the heart level (that is normal), the patient becomes hypertensive.










