
range of 0.7–1 mmol/L (1.5–2 meq/L; 1.7–2.4 mg/dL), of which 30%
is protein-bound and another 15% is loosely complexed to
phosphate and other anions. One-half of the 25 g (1000 mmol) of
total body magnesium is located in bone, only one-half of which is
insoluble in the mineral phase. Almost all extraskeletal magnesium is
present within cells, where the total concentration is 5 mM, 95% of
which is bound to proteins and other macromolecules. Because only
1% of body magnesium resides in the ECF, measurements of serum
magnesium levels may not accurately reflect the level of total body
magnesium stores.

Dietary magnesium content normally ranges from 6 to 15 mmol/d
(140–360 mg/d), of which 30–40% is absorbed, mainly in the
jejunum and ileum. Intestinal magnesium absorptive efficiency is
stimulated by 1,25(OH)2D and can reach 70% during magnesium
deprivation. Urinary magnesium excretion normally matches net
intestinal absorption and is ∼4 mmol/d (100 mg/d). Regulation of
serum magnesium concentrations is achieved mainly by control of
renal magnesium reabsorption. Only 20% of filtered magnesium is
reabsorbed in the proximal tubule, whereas 60% is reclaimed in the
cTAL and another 5–10% in the DCT. Magnesium reabsorption in the
cTAL occurs via a paracellular route that requires both a lumen-
positive potential, created by NaCl reabsorption, and tight-junction
proteins encoded by members of the Claudin gene family.
Magnesium reabsorption in the cTAL is increased by PTH but
inhibited by hypercalcemia or hypermagnesemia, both of which
activate the CaSR in this nephron segment.

■ HYPOMAGNESEMIA
Causes Hypomagnesemia usually signifies substantial depletion of
body magnesium stores (0.5–1 mmol/kg). Hypomagnesemia can
result from intestinal malabsorption; protracted vomiting, diarrhea, or
intestinal drainage; defective renal tubular magnesium reabsorption;
or rapid shifts of magnesium from the ECF into cells, bone, or third
spaces (Table 409-4). Dietary magnesium deficiency is unlikely
except possibly in the setting of alcoholism. A rare genetic disorder
that causes selective intestinal magnesium malabsorption has been
described (primary infantile hypomagnesemia). Another rare


