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Correlation between Serum Magnesium, Ionized Calcium

and Plasma Renin Activity in Hypertensives
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ABSTRACT

Background and Objectives[] Previous studies reported that sodium and potassium play an important role in
the pathogenesis of hypertension. Recently attention has been directed towards a possible role of the divalent
cations such as calcium, and magnesium. Plasma renin activity is also known to be related to divalent cations
heterogeneously. This study investigated the relationships between serum magnesium and ionized calcium and
plasma renin activity. Materials and Methods[] The subjects consisted of 27 essential hypertensive patients
and 25 normotensive controls. Criteria for hypertensive group in this study were systolic blood pressure> 140
mmHg or a diastolic blood pressure= 90 mmHg (NC-VI, 1997). Inclusion criteria were normal urinalysis, no
history of systemic illness, no intake of antihypertensive drugs, and no recent intake of any other medication. We
took magnesium-loading test for a reliable method of assessing possible magnesium deficiency. Results[1 There
was no significant difference between two groups in serum Magnesium concentration and other electrolytes and
plasma renin activity. There was significantly higher rate in hypertensives than in normotensives in magnesium
retention (hypertensive vs. normotensivel] 63.56+ 12.21% vs. 38.43% 11.53%, p<0.001). There was significant
differences in ionized calcium between high-renin and lowor normo-renin hypertensives (p<0.001). Plasma
renin activity was correlated positively with serum ionized calcium in hypertensives (0 0.81470 p<0.001).
Conclusion[] These results suggest that plasma renin activity is a factor that can influence on serum ionized
calcium in high-renin hypertensives. (Korean Circulation J 2000:30(8):16-22)

KEY WORDS[] Essential hypertension - Magnesium - Magnesium - loading test - PRA - Ionized calcium.
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Table 1. Baseline characteristics of the normotensive
and hypertensive group

Normotensive Hypertensive
Total number 5 27
Age (years) 47+ 17 55+ 12*
BMI (kg/m?) 22+ 5 26+ 3*
Systolic BP (mmg) 122+ 11 171% 197
Diastolic BP (mmHg) 72+ 8 103+ 197
MAP (mmHg) 100+ 8 136+ 197
Hemoglobin (g/dl) 132+ 1.7 13.1£ 1.6
Hematocrit (%) 39.7+ 54 39.0+ 45
WBC (mm?3) 6844+ 2248 7348+ 2180
Platelet (mm3) 247960+ 73862 233777+ 71629
Total protein (g/dl) 6.6+ 0.7 7.0+ 0.5
Albumin (g/dl) 40+ 0.5 41+ 0.3
BUN (mg/dl) 12,6+ 4.4 147+ 65
Creatinine (mg/dl) 1.0+ 0.3 1.0+ 0.3
AST (IU/L) 30+ 16 25+ 13
ALT (IU/L) 30+ 18 26+ 13
Serum sodium
(mmol/L) 141+ 3 142+ 2
Zen“;:glfsmss'um 42+ 046 41+ 06
Serum chloride
(mmol/L) 105t 2 105+ 3
Plasma renin activit
i Yo 157+ 373 1.54+ 1.51
'(Or:'rfqeo‘f /(L:)O'C'“m 08792+ 03021 09778+ 0.3064
Serum Magnesium
N 9 217+ 025 230 0.24

*0 p<0.05, T O p=<0.001
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Fig. 1. Magnesium retention in normotensive and hyp-
erfensive subjects.
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Fig. 2. Serum ionized calcium in low- or normo- renin and
high-renin hypertensive subjects.
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Fig. 3. Magnesium retention in low- or normo- renin and
high-renin hypertensive subjects.
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Fig. 4. Correlation between Plasma renin activity and ser-
um ionized calcium in hypertensives (r0 0.81470 p<<0.001).
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