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MgMg22++

•• Reference Reference valuesvalues/S, P = 0.8 /S, P = 0.8 –– 1.11.1 mmolmmol/l/l

• ↑ concentration = hypermagnesemia

• ↓ concentration = hypomagnesemia

•• TotalTotal body Mgbody Mg22++ = 1.1 mol = 27 = 1.1 mol = 27 gramsgrams::
•• 65 % 65 % withinwithin bonesbones(14 g)(14 g)

•• 20% 20% withinwithin musclesmusclesandand otherother soft soft tissuestissues(12 g)(12 g)

•• 170 mg 170 mg withinwithin thethe EC fluid, 60 mg EC fluid, 60 mg withinwithin thethe plasma plasma 

•• 55% as Mg55% as Mg22++, 32% protein, 32% protein--boundbound, 13% Mg , 13% Mg complexescomplexes



MgMg22++

•• absorptionabsorption 24 24 –– 76 % 76 % ofof intakeintake Mg,Mg,
augmentedaugmentedby by calcitriolcalcitriol

•• RDI = 12.5 RDI = 12.5 mmolmmol

•• alimentaryalimentary sourcessources::
•• leafyleafy greengreenvegetablesvegetables, , meatsmeats, , grainsgrains, , seafoodseafood, , 

coconutscoconuts

•• urinaryurinary excretionexcretion: 1.7 : 1.7 –– 8.2 8.2 mmolmmol//dayday; ; 
reducedreducedby PTHby PTH whichwhich stimulatesstimulates thethe tubulartubular
absorptionabsorption



MgMg22++ significancesignificance

•• essentialessentialcofactorcofactor ofof ~~ 300 300 differentdifferent enzymesenzymes, , 
includingincluding transphosphorylationtransphosphorylation reactionsreactions involvinginvolving
ATP ATP →→

•• central to cellular energy metabolism and the central to cellular energy metabolism and the 
macromolecules synthesismacromolecules synthesis

•• stabilisationstabilisation ofof cell cell membranesmembranes

•• neededneededfor for productionproduction ofof bone bone matrixmatrix , , bloodblood
coagulationcoagulation

•• protectsprotects fromfrom urinaryurinary concrementsconcrementsproductionproduction



ClinicalClinical symptomssymptomsofof hypermagnesemiahypermagnesemia::

•• peripheralperipheral vasodilatationvasodilatation→→ hypotensionhypotension

•• depressiondepressionofof cardiaccardiac conductionconduction systemsystem→→ bradyarrhythmiasbradyarrhythmias

•• depressiondepressionofof thethe CNS CNS 

•• curarelike effect on neuromuscular junctions curarelike effect on neuromuscular junctions →→ musclemuscle
weeknessweekness

•• emesisemesis



ClinicalClinical symptomssymptomsofof hypomagnesemiahypomagnesemia::

•• Hypocalcemia Hypocalcemia ((←← ↓↓ PTH secretion) PTH secretion) →→ lethargy, lethargy, 
weakness, fatigue, paresthesias, tremor, muscle weakness, fatigue, paresthesias, tremor, muscle 
fasciculationsfasciculations

•• Hypokalemia Hypokalemia ((←← urinary K wasting)urinary K wasting)

•• ArrhythmiasArrhythmias ((ventricularventricular tachycardiatachycardia, , fibrillationfibrillation ))



MgMg2+ 2+ /S  /S  andand myocardialmyocardial ischemiaischemia

• As a co-enzyme participates in lipids, steroids, saccharides and
AA metabolism, NA degradation, ATP involved reactions, that
is reactions of energy transport needed for muscle contraction. 

• physiological antagonist of Ca2+

• It protects the myocardial cells from excessive influx of
Ca2+ and supports the stripping of Ca2+.

• Mechanism of influence of hypomagnesemia on 
myocardial ischemia:
↓ MgMg2+2+→→ ↑↑ Ca2+ influx →→ vasoconstriction→→
aggravation of myocardial ischemia



MgMg2+ 2+ /S  /S  andand myocardialmyocardial ischemiaischemia

•• controlcontrol groupgroup 0.75 0.75 ±± 0.04 0.04 mmolmmol/l/l
•• IHD IHD oror cardiomyopathycardiomyopathy

-- withwith diureticsdiuretics ((↑↑ urinaryurinary losslossofof MgMg2+2+)) 0.64 0.64 ±± 0.08 0.08 mmolmmol/l/l
-- withoutwithout diureticsdiuretics 0.68 0.68 ±± 0.09 0.09 mmolmmol/l/l

•• ControlControl MgMg2+ 2+ /S in /S in patientspatients withwith cardiovascularcardiovascular
dis. dis. 

•• Mg Mg administrationadministration in these in these patientspatients isis helpfulhelpful ..


