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2008a(15): Describe how the kidney establishes the medullary 
concentrating gradient. 
General: Loop of Henle (LoH) is the portion of the nephron between the PCT 
and DCT that is responsible for creating the increasing interstitial osmotic 
gradient within the renal medulla as it moves further down into the medulla. It is 
necessary for formation of concentrated urine. 
Position: 

- cortical nephrons have short LoH 
o thin ascending limb passively moves Na+ out of tubular fluid (low 

Na+ in interstitium, osmotic gradient 50% contribution of urea) 
- juxtamedullary nephrons (15%) have long LoH which extend into renal 

medulla 
o thick ascending limb actively pumps Na+/Cl- /K+ out of tubular 

fluid 
Function: 

- creating an increasing osmotic gradient within the interstitium of the 
renal medulla → formation of concentrated urine (1400mOsm/kg) in 
the presence of ADH 

MOA: Counter-Current Multiplier 
Descending and ascending limbs closely oppose each other, parallel 
ascending LoH (thick) actively pumps out Na+/Cl- (co-transport) into 
interstitium 
 ↓ ↑osm interstitium, ↓osm tubular fluid 
Tubular fluid passes from PCT → descending LoH 
 ↓ as moves into medulla, ↑ osm interstitium 
Descending LoH permeable H2O to (impermeable to Na+/Cl-) → H2O exits 
lumen 
 ↓ tubular osm = medullary osm at base of LoH (max 
1400mOsm/kg) 
Ascending LoH impermeable to H2O 
 ↓ active transport of Na+/Cl- /K+ out of tubule into interstitium 
↓osmolality of tubular fluid 
 ↓ high interstitial osmolality (hypertonic interstitium) 
Presence of ADH → aquaporin insertion collecting ducts → movement of 
H2O out (2° osmotic gradient) 
 ↓ 
Concentrated urine 

MOA: Counter-Current Exchanger 
- the vasa recta are the blood vessels which supply the LoH and the CD 
- also arranged in hairpin loops with closely applied descending and 

ascending limbs 
- permeable to both H2O and solutes 
- as they descend into the medulla water is lost and salt is absorbed into 

the vessels creating a fluid with an osmolality of 1200mOsm/kg at the 
hairpin tip 
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- process is reversed in ascending vasa recta with fluid leaving the 
vessels having an osmolality of only 320mOsm/kg 

- ensures that the blood flow to the medulla does not wash away the 
interstitial medullary gradient created by the LoH 

- this is a passive process facilitated by slow flow of blood in the vasa 
recta 

 
 
Role of Urea: 

- 50% urea passively absorbed into interstitium from PCT 
- still present in tubular fluid → ↑[urea] in collecting duct fluid 
- in presence of ADH, ADH-urea transporter in CD → ↑absorption of 

urea (& H2O) from CD → interstitium (contributes 50% of osmotic pull) 
NB: Nil ADH → ↓[urea] interstitium → ↓ concentrating ability of the LoH 
  


