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ABSTRACT

Background and Objectives : Essential hypertension has been accepted as being associated with a loss of the balance bet-

ween pro- and anti-oxidations. Essential trace elements, such as Se, Mn, Cu and Zn, participate in various enzyme reactions

necessary for the antioxidant defense system of cells. The object of the present study was to evaluate the serum levels
of anti-oxidant minerals, which may be related to the pathophysiology of essential hypertension. Subjects and Methods :
The subjects were composed of 50 normotensive controls; 25 men and 25 women (14 premenopausal, 11 postmenopausal),
and 50 hypertensive patients; 16 men and 32 women (19 premenopausal, 13 postmenopausal). ICP-MS was employed to

measure the mineral concentrations. Results : Compared with controls, the serum Se and Zn concentrations in the es-
sential hypertensive patients were elevated (Se 12.78 +0.47 vs. 17.85+0.58 ¢L/dL, p=0.0008; Zn 110.87+5.36 vs. 134.36+
5.95 pL/dL, p=0.0040), whereas those of Mn and Cu were decreased (Mn 0.49+0.02 vs. 0.28+0.03 L/dL, p=0.0121; Cu
127.84+5.07 vs. 93.88+2.90 x«L/dL, p<0.0001). The mean Cu/Zn ratio of the patients was higher than that of the controls
(1.14£0.03 vs. 0.67+0.02, p=0.0057). In the hypertensive patients, there was a negative correlation between the Zn and

Cu concentrations (correlation coefficient —0.36458, p=0.0395). Conclusion : The analyzed mineral concentrations were
significantly different between the essential hypertensive patients and the controls. It remains to be determined whether
the alterations in the serum concentrations of antioxidant minerals are responsible for the pathogenesis of essential
hypertension or just a simple consequence of hypertension. (Korean Circulation J 2005;35:149-154)
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Table 1. General characteristics of subjects

Control Hypertension
(n=50) (n=48)

Age (year) 43.8+0.9 451+0.9
Body mass index (kg/m?) 25.1+£0.3 243+0.3
Fasting blood glucose (mg/dL) 85.3+2.2 82.4+13
Total cholesterol (mg/dL) 184.3£3.1 182.6£3.0
HDL-cholesterol (mg/dL) 41.1£10 42.4+12
LDL-cholesterol (mg/dL) 116.9+2.8 111.5+2.7
Triglyceride (mg/dL) 128.4+47 138.7+6.9
Systolic blood pressure (mmHg) 114.3£5.0 155.2+£2.2*
Diastolic blood pressure (mmHg) 77.8+5.1 925+1.27

Values are expressed as means+SEM. *: p<0.01, T: p<0.05. HDL:
high-density lipoprotein, LDL: low-density lipoprotein, SEM: stan-
dard error of the mean
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Table 3. Concentrations of serum antioxidant minerals

)
£

Control Hypertension

(n=25) (n=16) p
Se (pg/dL) 12.78£0.47 17.85+0.58 0.0008
Mn (zg/dL) 0.49+0.02 0.28+0.03 0.0121
Cu (pg/db) 127.84+5.07 93.88+2.90 <0.0001
In (pxg/dbL) 110.87£5.36 134.36£5.95 0.0040
Cu/In (ratio) 1.14+0.03 0.67£0.02 0.0057

Values are expressed as means®SEM. SEM: standard error of the
mean, Se: selenium, Mn: manganese, Cu: copper, Zn: zinc
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Fig. 1. Concentration of serum selenium. #: p<0.01, t:p<0.05. Se:
selenium.

Table 2. General characteristics of subjects grouped by sex and menopausal state

Women
Men Pre-menopausal women Post-menopausal women

Control Hypertension Control Hypertension Control Hypertension

(n=25) (n=16) (n=14) (n=19) (n=11) (n=13)
Age (year) 39.1+1.6 41.7+1.0 39.7£1.0 40.4+1.5 53.3+0.8 55.0+0.7
Body mass index (kg/m2) 252+0.3 24.8+0.4 23.8+0.3 23.6+0.6 252+0.4 242+0.5
Fasting blood glucose (mg/dL) 86.1+2.3 83.2+1.7 840+1.0 81.1+3.1 85.6+2.1 82.4+23
Total cholesterol (mg/dL) 184.1£2.3 181.6+£4.5 1724+13 179.9+49 188.5+£3.2 188.1+£4.0
HDL-cholesterol (mg/dL) 38.2+1.0 39.9+1.5 44.3+0.9 458+28 473+1.4 443+1.8
LDL-cholesterol (mg/dL) 111.3+£29 110.5+4.0 109.2+2.8 111.4+5.0 119.1+3.0 116.1+4.4
Triglyceride (mg/dL) 151.0+£11.3 155.4+10.5 111.2+49 113.5+10.5 147.1+10.5 138.5+13.7
Systolic blood pressure (mmHg) 119.2+7.0 154.4+13.5% 114.3£10.3 156.2+22.0* 116.0£10.3 154.3+18.9*
Diastolic blood pressure (mmHg) 80.0+4.7 101.2+9.7* 73.1£8.0 95.2+7.6* 772%69 962+7.7*

Values are expressed as meanstSEM. x: p<0.01. HDL: high-density lipoprotein, LDL: low-density lipoprotein, SEM: standard error of the mean
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Fig. 5. The ratio of serum Cu/Zn. *: p<0.05. Cu: copper, Zn: zinc.

Fig. 2. Concentration of serum manganese. *: p<0.05, 1:p<0.01.
Mn: manganese.
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Fig. 3. Concentration of serum copper. *: p<0.05. Cu: copper.
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Fig. 4. Concentration of serum zinc. *: p<0.05. Zn: zinc.
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Table 4. Pearson’s correlation coefficients between minerals in
hypertensive patients

Se Mn Cu n
Se 1.00000 0.05535 0.13290 —0.03488
Mn 0.05535 1.00000 0.13279 —0.05911
Cu 0.13290 0.13279 1.00000 —0.36458*
In —0.03488 —0.05911 —0.36458* 1.00000

x: p<0.05. Se: selenium, Mn: manganese, Cu: copper, Zn: zinc
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