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Molecular Physiology of Water Balance

To the Editor: In their review article on water 

balance, Knepper et al. (April 2 issue)1 discuss 

water channels (aquaporins) in renal tubular cells. 

They omit mention of the critical role played by 

aquaporin-1 in microvascular endothelia.

In the renal microvasculature, endothelial 

aquaporin-1 mediates the osmotic water efflux 

across descending vasa recta and is required for 

regulation of medullary blood flow, mainte-

nance of the medullary interstitial gradient, and 

urinary concentrating ability.2

Aquaporin-1 is also highly expressed in the 

endothelium lining peritoneal capillaries, where 

it facilitates osmotically driven water transport 

during peritoneal dialysis. Peritoneal dialysis is 

a technique of renal-replacement therapy that is 

increasingly used worldwide to restore homeo-

stasis, including water balance, in patients with 

end-stage renal disease.3 Studies in experimental 

models have shown that aquaporin-1 mediates up 

to 50% of ultrafiltration during peritoneal dialy-

sis with crystalloid (glucose-based) solutions.4 

In these models, pharmacologic regulation of 

aquaporin-1, either through induction with glu-

cocorticoids4 or gating with furosemide-based 

compounds,5 enhances aquaporin-1–mediated 

water transport across the peritoneal membrane. 

These data show the important role of endothe-

lial water channels in water homeostasis.

Johann Morelle, M.D.
Catholic University of Louvain Medical School 
Brussels, Belgium

Eric Goffin, M.D.
Saint-Luc Academic Hospital 
Brussels, Belgium

Olivier Devuyst, M.D., Ph.D.
University of Zurich 
Zurich, Switzerland 
olivier.devuyst@uzh.ch

No potential conflict of interest relevant to this letter was re-

ported.

1. Knepper MA, Kwon TH, Nielsen S. Molecular physiology of 

water balance. N Engl J Med 2015;372:1349-58.

2. Pallone TL, Edwards A, Ma T, Silldorff EP, Verkman AS. 

Requirement of aquaporin-1 for NaCl-driven water transport 

across descending vasa recta. J Clin Invest 2000;105:215-22.

3. Pastan S, Bailey J. Dialysis therapy. N Engl J Med 1998;338: 

1428-37.

4. Devuyst O, Rippe B. Water transport across the peritoneal 

membrane. Kidney Int 2014;85:750-8.

5. Yool AJ, Morelle J, Cnops Y, et al. AqF026 is a pharmacologic 

agonist of the water channel aquaporin-1. J Am Soc Nephrol 

2013;24:1045-52.

DOI: 10.1056/NEJMc1505505

The Authors Reply: Morelle and colleagues 

point out several key roles of aquaporin-1 in 

 microvascular endothelia that are relevant to our 

article. We agree with their points and add the 

following ones. Aquaporin-1 is strongly expressed 

in the endothelium of the descending vasa recta 

of the renal medulla.1 The resulting high water 

permeability of the descending vasa recta2 con-

tributes to the countercurrent exchange process 

that permits perfusion of the renal medulla with-

out dissipation of medullary solute gradients.3 

Therefore, aquaporin-1 expression in the vasa 

recta is crucial to the ability of the kidneys to 

conserve water.
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