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Trace Element Status in Patients with Various Diseases
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Concentrations of selenium (Se), zinc (Zn) and copper (Cu) in plasma, and those in whole blood and
erythrocytes (RBC) were investigated in control healthy adults (n = 23) and in groups of patients with
thrombosis (n = 22), cerebral hemorrhage and / or hypertension (n = 87), renal disease (n = 34), di
abetes mellitus (16), heart disease (n = 21), and other diseases (n = 17). RBC glutathione peroxidase
(GSH-Px) activities were also determined. Se concentrations in whole blood, plasma and RBC in male pa-
tients with thrombosis, renal disease and diabetes mellitus were significantly lower than control. Regard-
ing female subjects, only whole blood Se concentrations were significantly lower than control in patients
with renal disease and diabetes mellitus. There were no significant differences in RBC GSH-Px activity
between patients and control. In both sexes, plasma zinc concentrations in patients with thrombosis, renal
disease and heart disease were significantly lower than control. Plasma Cu concentrations in male pa-
tients with cerebral hemorrhage and / or hypertension, and in female patients with renal disease, diabetes

mellitus and heart disease were significantly lower than control.
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Fig. 1. Whole blood selenium concentrations in patients with thrombosis (A), cerebral hemor-
rhage and / or hypertension (B), renal disease (C), diabetes mellitus (D), heart disease (E),
other diseases (F).

Table 1. Whole blood and plasma selenium concentrations in patients with various diseases

Male Female
N Whole blood Plasma N Whole blood Plasma
(age adjusted®) (age adjusted™®)

ng/ ml ng/ ml ng/ ml ng/ ml

Control 11 212160 130419 12 180433 109421

Thrombosis 14 173439% 111+25% 8 180+21 110423

Cerebral hemorrhage 52 192439 122122 35 194137 108+£20
and / or Hypertension

Renal disease 23 150+35# 104+26% 11 150 +39% 10024

Diabetes mellitus 10 168+46% 111+24% 6 144+22% 98+11

Heart disease 12 203141 108+18% 9 173+£28 106 +18

Other diseases 9 17854 109+38 8 191+34 11010

Values are means & SD.*; The ages of all subjects were assumed to be 60. #; significantly different from controls at
the p < 0.05 or less.
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Fig. 2. Plasma selenium concentrations in patients with thrombosis (A), cerebral hemorrhage
and / or hypertension (B), renal disease (C), diabetes mellitus (D), heart disease (E), other
diseases (F).

Table 2. RBC selenium concentrations and glutathione peroxidase activities in patients with various diseases

Male Female
N RBC Se RBC GSH-Px N RBC Se RBC GSH-Px
mg/g-Hb units/g- Hb™ mg/g-Hb  units/g- Hb™
Control 11 1.04£0.22 18.8+8.3 12 0.90+0.23 17.9+4.2
Thrombosis 12 0.84+0.24% 20.6%6.4 8 1.014+0.19 20.41+5.6
Cerebral h h
erebral NEmMOITiase 45§ 90+0.19%  21.4+7.3 30 0.93+0.28  21.4%5.1%
and / or Hypertension
Renal disease 20 0.79+0.20% 21.1x4.3 10 0.89+0.23 22.6+7.6%
Diabetes mellitus 8 0.90£0.23 20.2+3.0 4 0.88+0.43 19.2+4.5
Heart disease 11 0.91£0.29 20.7+3.8 8 0.87£0.23 22.1£7.4
Other diseases 9 0.81£0.48 20.3£5.7 7 0.94+0.27 20.7+2.7%

Values are means + SD. *; # mol NADPH oxidized min. 1'*;signi'ficantly different from controls at the p < 0.05 or

less.
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Table 3. Plasma zinc and copper concentrations in patients with various diseases
Male Female
N Plasma Zn Plasma Cu N Plasma Zn Plasma Cu
r#g/ ml p#g/ ml #g/ml g/ ml
Control 11 1.240.2 1.3£0.3 11 1.3+0.5 1.4+0.2
Thrombosis 13 1.0£0.2% 1.240.2 8 0.840.2% 1.741.4
Cerebral h h
CLeOTAl JeMOTTRABE -y 1.040.3 1.140.2% 3 1.040.2 1.240.3
and / or Hypertension
Renal disease 23 0.840.2% 1.140.3 10 0.940.3% 1.0+0.2%
Diabetes mellitus 9 1.1£0.2 1.24+0.3 6 0.940.2 1.140.2%
Heart disease 11 1.0+0.1% 1.14+0.3 9 0.84+0.2% 1.140.2%
Other diseases 9 1.0+0.2 1.1£0.2 7 1.0+0.4 1.4£0.4

Values are means=®SD. *; significantly different from controls at the p < 0.05 or less.
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