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A decrease in the blood calcium level triggers a cascade of events, primarily mediated through the action 
of parathyroid hormone (PTH) and ionized calcium (Ca2+) on the PTH receptor and the calcium-sensing 
receptor (CaSR), both of which are 7-transmembrane, G-protein–coupled receptors. At the parathyroid 
gland, both the rate and magnitude of change in the blood calcium level are detected by CaSRs. In 
response to a decreasing calcium level, PTH secretion is triggered (blue spheres).4 PTH has direct 
mineral-regulating effects at the bone, where it promotes the release of calcium and phosphate (PO4

3−) by 
means of bone resorption. At the kidney, it facilitates reabsorption of calcium (orange spheres) from the 
filtrate to the blood while concurrently inhibiting phosphate reabsorption from the filtrate, thus promoting 
phosphate excretion into the urine. PTH acts indirectly at the gut through the action of PTH-stimulated 
renal production of 1,25-dihydroxyvitamin D (1,25[OH]2D) to increase calcium and phosphate absorption 
from the gut. Much of the fine-tuning of blood and urinary calcium and phosphate levels takes place at the 
kidney through the action of PTH, the CaSR, and fibroblast growth factor 23 (FGF-23; not shown). Renal 
mineral homeostasis regulation is complex. A generic renal tubule cell is shown and highlights the fact 
that the PTH receptor and CaSR can be found on both the luminal (urine) and basolateral (blood) surface 
of cells. Their expression level and action vary along the nephron, depending on the function of the 
segment. The physiological response to a decrease in the blood calcium level (depicted in the bottom 
inset as low Ca2+ on the basolateral side and in the filtrate on the luminal side), is to promote the 
reabsorption of calcium from the filtrate by means of both paracellular and transcellular mechanisms 
(indicated by the orange arrows) to return the blood calcium level to normal. In the hypoparathyroid state, 
the entire cascade is perturbed, and PTH-mediated calcium and phosphate regulation is disrupted. The 
blood calcium level is decreased, urinary calcium excretion is increased, and the blood phosphate level is 
elevated. Decreased renal calcium reabsorption can manifest as an inappropriately normal urine calcium 
level or as an elevated urine calcium level in the context of a low blood calcium level. 


