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ABSTRACT

Twenty-two patients receiving long term diuretic treatment for arterial hypertension (19) and
congestive heart failure (3) received magnesium chloride 10 mmol/day for four months. Both systolic
and diastolic pressures decreased significantly, by a mean of 13+9 mmHg. No significant changes were
recorded in serum or urinary electrolytes except for magnesium (JPMA 43: 77, 1993).

INTRODUCTION

Disturbances of magnesium metabolism may have profound effect on the contractile state of vascular

smooth muscle and thus on blood pressurel. Thiazides, prescribed to treat arterial hypertension, induce
major changes in both the external and internal electrolyte balance and magnesium influences the

relation between extra-cellular and intracellular potassium?. Effects of magnesium supplementation on
electrolytes and blood pressure in patients receiving long term diuretic treatment for hypertension are
reported here.

PATIENTS AND METHODS

Twenty-two (14 females, 8 males) patients between the ages of 38-70 years attending the cardiac units
of B.V. Hospital, Bahawalpur were selected for this study. All were on diuretics for more than one year.
The diuretics used were bendr of luazide (2.5mg/day) hydrochlorothiazide (12.5 mg/day) and
frusemide (40 mg/day) along with potassium supplementation. All patients were administered 10 mmol
magnesium chloride/day (243 mg magnesium or 2033 mg MgCl2, 6H20/day) filled in empty capsules,
corresponding to the recommended daily intake for up to four months. None of the patients was taking
any other drug known to influence the metabolism of magnesium. On admission for study, the patients
were seen twice at an interval of two to three days. Blood pressure and heart rates were recorded in
supine position after 30 minutes rest and then in the standing position. Body weights were determined.
Blood samples before and after magnesium supplementation were obtained for the analysis of
electrolytes and creatinine and 24 hour urine was also collected for the estimation of electrolyte
excretion. For comparison, a control group of 20 hypertensive patients (13 females and 7 males) of
same age range, receiving almost similar diuretics, were selected from the same cardiac units. Student’s
‘t’ test was used for the assessment of statistical significance.

RESULTS

The comparative basic data of patients and controls is shown in Table I.



TABLE I. The general data of contrel group and study group of patients before mag-
nesivm supplementation.

Variables Conurol group Study group

Number 20 22
Gender (M/F) 13/7 14/8
Age (years) 60.1+35 58.4+36
Weight (Kg) 75.9%13.7 78.0X14.6
Duration of

hypertension (years) 6.0*4.9 5.7X48
Duration of

diuretics use (years) 5.0%3.1 43%29

Data are expressed in mean £S.D.

In the treatment group 21 of the 22 patients showed a decrease in blood pressure. In four patients the
magnesium dosage had to be reduced to 406 mmol/day (97£146 mg magnesium or 813+1820 mg
MgCI2 6 H20/day) because of low blood pressure and dizziness. In five patients the thiazide dosage
was reduced. Despite these therapeutic changes both supine and standing blood pressure had fallen
significantly (P<0.001 and P <0.05 respectively) after four months treatment with magnesium (Table
10).

TABLE 1. Body weights and blood pressures in patients before and after four months
of treatment with magnesium (Mg). Values represent as mean £5.D.

Study group
Variables Before Mg. After Mg. Control group
Body weight (Kg) 78.0+14.6 78.5X14.9 75.9X13.7
Heart rate/min T7X14 76%12 77%13
B.P. (mmHg)
Supine 162X£21/95*12 148X 16/87 .8+ 162+27/92x12
Standing 153*18/95*14 147%£19/89*F11* 162%29/88+14

Significantly different P<0.05%, P<0.001** from before Mg. therapy.

However, the difference in the heart rates before and after magnesium use was not significant. The
alterations in blood pressure and heart rate in control group which was not receiving magnesium did
not change significantly after four months. Magnesium therapy had no’ significant effect on serum
electrolytes. There was a slight increase in urinary excretion of magnesium and sodium but no change
in potassium excretion (Table III).



TABLE I11. Servim electrolyte concentration and urinary electrolyte excretion before
and after four months of treatment with magnesium. Values are shown as
mean £5.D.

Variables Before After Significance
Serum electrolytes:

Potassivm (inmol/L) 3.56%0.29 3.62X0.29 N.S.
Magnesiwun (mmol/L) 0.76X0.08 0.78*0.06 N.S.
Sodium (mmol/L) 139.6*2.44 1390.4+26 N.S.
Calcium (mmol/L) 2.43%0.10 2.39+0.13 N.S.
Chloride (mmol/L) 99.1%x2.7 100.1%3.6 N.S.
Creartinine (mmol/L) 77.0%13.0 82.0%13.0 N.S.
Urinary electrolytes:

Porassium (mmol/24 hr.) 85.4%37.7 83.5+X33.4 N.S.
Sodiwm (mmol/24 hr.) 174.5%X70.2 187.0%6.2 N.S.
Magnesiwun (mmol/24 hr.) 415+ 1.69 5.67*2.49 N.S.
Urinary volume (L/24 hr.) 1.62X0.78 1.65%0.78 N.S.

Magnesium had no effect on body weight and 24 hours urine volume (Table II and III).

DISCUSSION

Changes in electrolytes occur in patients on diuretic therapy. Prolonged use of thiazides results in
deficiency of magnesium and potassium and an increase in the cellular sodium content. This may result
in increased cellular calcium content and possibly vaso constriction>. This may be one of the factors
necessitating additional treatment to control blood pressure in some patients after along term diuretic
therapy. In this study of hypertensive patients already receiving diuretics a reduction of 13/9 mmHg
was achieved with magnesium supplementation. This therapy should therefore be considered as an
additional treatment in hypertensives receiving diuretics.
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