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Basic principles

 Proximal tubule 
 Majority of transport
 Transport is Na+-linked

 Loop of Henle
 Thin descending limb, H2O 

transport for counter-current 
multiplication

 Thick ascending limb
 Moderate ion transport 

capacity
 Major site for regulation of 

Ca+2 transport

 Distal convoluted tubule
 NaCl reabsorption, no H2O 

transport
 Generates dilute urine

 Collecting duct
 Quantitatively less transport, 

but highly regulated
 Major site of regulated H2O, 

K+, titratable acid and 
ammonia transport

 Specialized cells transport 
each molecule 
independently, or almost so
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Proximal tubule 

Lumen

Peritubular

Na+

K+

-70 mV
Na+

H+

↓ Na+

↓ HCO3
-

↓ H2O

↑ [Cl-]

Cl-

+1-3 mV

Ca+2

Ca+2

Thick ascending limb of loop of Henle
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Luminal osmolality along the nephron

Collecting duct principal cell transport
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ADH regulates H2O 
reabsorption by regulating 

AQP2

Acid-base transport in the collecting duct 
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Acid-base transport in the collecting duct 
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Bicarbonate secretion by the collecting duct 
B-type intercalated cell 
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With Cl- depletion, 
i.e., intravascular 
volume depletion, all 
Cl- is reabsorbed in 
more proximal 
segments, and you 
cannot secrete HCO3

-
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Key features in ammonia metabolism

 Major component of basal net acid excretion (NAE)
 Major component of increase with acidosis
 Stimulated by:

 Acidosis
 Aldosterone
 AngII
 Hypokalemia

 Takes days to develop
 Renal response is delayed, seen only in chronic, and not in 

acute, acid-base disorders

 Urine acidification is rate-limiting step to ammonia 
excretion


