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Daily magnesium supplements improve glucose handling in elderly subjects.

Paolisso G, Sgambato S, Gambardella A, Pizza G, Tesauro P, Varricchio M,

D'Onofrio F.

Department of Geriatric Medicine and Metabolic Diseases, 1st Medical School,

University of Naples, Italy.

We demonstrated similar plasma concentrations and urinary losses but lower erythrocyte magnesium concentrations (2.18  0.04 vs 1.86  0.03 mmol/L, P less than 0.01) in twelve aged (77.8  2.1 y) vs 25 young (36.1  0.4 y), nonobese subjects. Subsequently, aged subjects were enrolled in a double-blind, randomized, crossover study in which placebo (for 4 wk) and chronic magnesium

administration (CMA) (4.5 g/d for 4 wk) were provided. 
At the end of each treatment period an intravenous glucose tolerance test (0.33 g/kg body wt) and a

euglycemic glucose clamp with simultaneous [D-3H]glucose infusion and indirect calorimetry were performed. CMA vs placebo significantly increased erythrocyte magnesium concentration and improved insulin response and action. Net increase in erythrocyte magnesium significantly and positively correlated with the decrease in erythrocyte membrane microviscosity and with the net increase in both insulin secretion and action. 
In aged patients, correction of a low erythrocyte magnesium concentration may allow an improvement of glucose handling.
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Oral magnesium supplementation improves insulin sensitivity in non-diabetic

subjects with insulin resistance. A double-blind placebo-controlled randomized

trial.
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OBJECTIVE: Although hypomagnesemia reduces insulin sensitivity, benefits of magnesium supplementation to non-diabetic insulin resistant subjects has not been established. Our purpose was to determine whether oral magnesium supplementation with magnesium chloride (MgCl2) 2.5 g daily modify insulin sensitivity in non-diabetic subjects. 
MATERIAL AND METHODS: This study was a 3 months randomized double-blind placebo-controlled trial. Apparently healthy subjects were eligible to participate if they had insulin resistance (HOMA-IR index equal or greater than 3.0) and hypomagnesemia (Serum magnesium levels equal or lower than 0.74 mmol/l). Subjects were randomized to receive either, MgCl2 2.5 g daily or placebo by 3-months. 
RESULTS: At baseline there were not significant anthropometric or laboratory differences between both groups. At ending of the study, magnesium-supplemented subjects significantly increased

their serum magnesium levels (0.61  0.08 to 0.81  0.08 mmol/l, p<0.0001) and reduced HOMA-IR index (4.6  2.8 to 2.6  1.1, p<0.0001), whereas control subjects did not (0.62  0.08 to 0.61  0.08 mmol/l, p=0.063 and 5.2  1.9 to 5.3  2.9, p=0.087). 
CONCLUSIONS: Oral magnesium supplementation improves insulin sensitivity in hypomagnesemic non-diabetic subjects. Clinical implications of this finding have to be established.
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Oral magnesium supplementation improves insulin sensitivity and metabolic

control in type 2 diabetic subjects: a randomized double-blind controlled trial.

Rodriguez-Moran M, Guerrero-Romero F.
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Institute, Durango, Mexico. rodriguez_moran@hotmail.com

OBJECTIVE: To determine whether oral magnesium supplementation (as magnesium

chloride [MgCl(2)] solution) improves both insulin sensitivity and metabolic

control in type 2 diabetic subjects with decreased serum magnesium levels.

RESEARCH DESIGN AND METHODS: This study was a clinical randomized double-blind

placebo-controlled trial. A total of 63 subjects with type 2 diabetes and decreased serum magnesium (serum magnesium levels </=0.74 mmol/l) treated by glibenclamide received either 50 ml MgCl(2) solution (containing 50 g MgCl(2) per 1,000 ml solution) or placebo daily for 16 weeks. Chronic diarrhea, alcoholism, use of diuretic and/or calcium antagonist drugs, and reduced renal function were exclusion criteria. Homeostasis model assessment for insulin resistance (HOMA-IR) was used as the parameter of insulin sensitivity and glucose and HbA(1c) as parameters of metabolic control. 
RESULTS: At the end of the study, subjects who received magnesium supplementation showed significant higher serum magnesium concentration (0.74  0.10 vs. 0.65  0.07 mmol/l, P = 0.02) and lower HOMA-IR index (3.8  1.1 vs. 5.0  1.3, P = 0.005), fasting glucose levels (8.0  2.4 vs. 10.3  2.1 mmol/l, P = 0.01), and HbA(1c) (8.0  2.4 vs. 10.1  3.3%, P = 0.04) than control subjects.

CONCLUSIONS: Oral supplementation with MgCl(2) solution restores serum magnesium

levels, improving insulin sensitivity and metabolic control in type 2 diabetic

patients with decreased serum magnesium levels.

Publication Types:

    Clinical Trial

    Randomized Controlled Trial

Metabolism. 2001 Dec;50(12):1409-17.  

Magnesium reduces insulin-stimulated glucose uptake and serum lipid concentrations in type 1 diabetes.

Djurhuus MS, Klitgaard NA, Pedersen KK, Blaabjerg O, Altura BM, Altura BT, Henriksen JE. 

Department of Clinical Biochemisty and Genetics, Odense University Hospital, Odense, Denmark.

A magnesium (Mg) deficit has been described in patients with type 1 diabetes, and it has been related to the development of cardiovascular disease. We tested the hypothesis that type 1 diabetic patients have deficits in dietary Mg intake and that proper long-term (24 weeks) oral Mg supplementation would reduce cardiovascular risk factors. 
Therefore, the Mg status, dietary Mg intake, and the effect of Mg supplementation were evaluated in 10 type 1 diabetic patients and 5 control subjects. Muscle Mg content was decreased by 7% in the type 1 diabetic patients, and it increased by 5% after 24 weeks of oral MgO supplementation. Acute and chronic Mg supplementation decreased serum total cholesterol, serum low-density lipoprotein (LDL)-cholesterol, and apolipoprotein B. Insulin-stimulated glucose uptake decreased by 35% after 24 weeks of oral MgO supplementation. Eight of 10 patients with type 1 diabetes had a daily intake of Mg below 90% of the recommended daily allowance. 
In conclusion, a Mg deficit was found in type 1 diabetic patients. The deficit might be due partly to a relatively Mg-deficient diet. Mg repletion was associated with a decrease in atherogenic lipid fractions and a reduced insulin-stimulated glucose uptake. 
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