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INTRODUCTION

• Magnesium is the second most abundant cation in ICF.
• Normal plasma magnesium concentration is 1.7 to 2.1 mg/dl.
• Less than 1% of total body Mg is in plasma.
• Protein-bound ( 30%), complexed with anions (15%), and free or 

ionized (around 55%).

• Cofactor for about 600 enzymes .Activation of  ATP , DNA repair, 
nucleic acid stabilisation.

• Magnesium gating is the distal nephron is important for potassium 
homeostasis.

• Role in regulating parathyroid hormone secretion by its indirect 
effect on vitamin D metabolism.



MAGNESIUM TRANSPORT

• Magnesium reabsorption happens  in proximal convoluted tubule, cortical 
thick ascending limb of Henle's loop, and distal convoluted tubule. 

• Around 25% of filtered Mg 2þ is reabsorbed passively via paracellular
pathway (probable claudin 1 and 2) in proximal convoluted tubule. 

• The positive luminal voltage generated by apical NKCC2 and ROMK 
provides the driving force for paracellular reabsorption of 70% filtered Mg 
2þ in thick ascending limb of Henle's loop. 

• The Mg 2þ is reabsorbed actively through TRPM6 in DCT.

• The Mg 2þ efflux is conducted in Na þ -Mg 2þ exchanger and possibly also 
in CNNM2.



MAGNESIUM HANDLING  PCT /DCT/TALH



Pathophysiology of 
hypomagnesemia. 

(A) Clinical manifestations and 
organ-specific consequences of 
hypomagnesemia. 

(B) (B) Cellular physiology of Mg 2þ 
. Several transporters are 
responsible for the cellular Mg 
2þ homeostasis. 

Mg 2þ stabilizes the structures of 
DNA and RNA, DNA and RNA 
polymerases, and their repair in the 
nucleus. 

Additionally, Mg 2þ also 
regulated the cell growth and 
proliferation. In cytosol, Mg 2þ is 
involved in many enzymatic 
reactions and regulates the 
glycolysis and ATP synthesis.



APPROACH



Reduce the IV Mg dose by 50 % and closely monitoring Mg in CKD patients with eGFR less
 than 30 ml/min/1,73 m2.

TREATMENT



Typical daily dose in a patient with normal kidney - 240 to 1000 mg of elemental  Mg  in 
divided doses.

Patients with hypomagnesemia due to renal magnesium wasting may benefit from the 
addition of a potassium-sparing diuretic such as amiloride or triamterene.
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