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ABSTRACT 

Metabolic acidosis is associated with increased urinary calcium excretion and related sequelae, including 

nephrocalcinosis and nephrolithiasis. The increased urinary calcium excretion induced by metabolic 

acidosis predominantly results from increased mobilization of calcium out of bone and inhibition of 

calcium transport processes within the renal tubule. The mechanisms whereby acid alters the integrity 

and stability of bone have been examined extensively in the published literature. Here, after briefly 

reviewing this literature, we consider the effects of acid on calcium transport in the renal tubule and then 

discuss why not all gene defects that cause renal tubular acidosis are associated with hypercalciuria and 

nephrocalcinosis. 

COMMENTS 

This is the most precise state-of-art on the effects of acidosis on calcium metabolism. 
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It is an oversimplification to suggest that urinary calcium excretion occurs merely in response to acidosis-

induced bone dissolution. Although bone is a buffer, the concentration of serum bicarbonate, i.e., type of 

acidosis, has a strong influence on calcium release from bone. Moreover, pH has a strong effect on 

tubular calcium handling, independent of PTH and vitamin D. Not only does pH regulate the expression 

of calcium transporting proteins in the distal nephron, the pH of the luminal fluid is likely to directly affect 

the activity of calcium transport mechanisms. Finally, when examining urinary calcium excretion, 

compensatory aspects of tubular physiology must also be considered, i.e., volume status and sodium 

ingestion, because these control calcium reabsorption from more proximal aspects of the nephron and 

supersaturation of calcium salts in luminal fluid. Much work remains to be done in order to understand 

why some transport defects cause hypercalciuria and nephrolithiasis as opposed to nephrocalcinosis. 

Our emerging understanding of the tight junction and paracellular transport may help provide these 

answers. 
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