REABSORPTION AND SECRETION IN THE NEPHRON (diuretics on diagram)
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CONTROL OF GFR: linked to hydraulic and oncotic pressure
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CONTROL OF ECF OSMOLALITY: linked to water retention and ADH
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CONTROL OF BLOOD VOLUME: linked to Na retention and angiotensin/ANF


1) Via GFR control
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2) Via angiotensin/ANF
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3) Via sympathetic nervous system
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- Note also: one way blood volume is sensed is through blood pressure; you should be able to predict what happens when BP increases or decreases

CONTROL OF pH: linked to pCO2 (lung) and HCO3- (kidney)


Acid-base balance is determined by HCO3- and pCO2:
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Acid-base balance can be upset by respiratory or metabolic mechanisms:
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- Respiratory and metabolic compensation restores pH at the expense of HCO3- (on the diagram, top two and bottom two are paired together for compensation purposes)


- How the kidney controls HCO3-


- Most HCO3- is reabsorbed in the PCT, via carbonic anhydrase conversion to/from CO2


- HCO3- is generated in three ways




- Late PCT: CO2 split into H+ (to urine) and HCO3- (to blood)




- Collecting duct: same as above




- PCT: Gln converted to NH3 (to urine) and HCO3- (to blood)



- Aldosterone stimulates intercalated cells of the CD to secrete H+

- Anion shift: Cl exchanged with HCO3- between compartments, ( metabolic compensation for respiratory acid/alkalosis affects Cl concentrations

CONTROL OF K: linked to Na reabsorption


- Most K is reabsorbed by the PCT and thick ascending limb


- K concentration in blood must be tightly regulated to prevent cardiac arrhythmias


- Four ways to increase K secretion



- ( K in plasma



- Alkalosis



- ( fluid flow in CD (increase driving force)



- ( aldosterone (energy for K movement comes from Na)

