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SUMMARY : The levels of serum copper (Cus ), zinc (Zng), magnesium (Mg ); erythrocyte Zn (Zn,) and
Mg (Mg, ) levels were studied in 24 patients undergoing hemodialysis (HD), 85 patients with chronic renal
failure (CRF), 71 proteinuric patients and 32 healthy subjects. Zns and Zne levels were significantly lower in
the HD patients (p<0.02, p<0.02) and patients with CRF (p<0.02) compared to the control group. Post-HD Mg,
levels were higher than pre-HD Mgs levels (p<0.02). But Mg, levels were not different in hemodialysis patients
compared to controls. Zng levels were found low in all of the proteinuric patients according to control group
(p<0.05). According to these results the zinc deficiency in uremic patients may be related to reduced dietary zinc
intake more than due to hemodialysis. The levels of Zng and Mg were lower in proteinuric patients. The low
level of serum zinc may be a result of increased urinary loss and/or decreased intestinal absorption of zinc.
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INTRODUCTION

In chronic hemodialysis patients and uremic
patients, the abnormalities of Cu (1), Zn (2, 3) and Mg
(4) were reported previously. Thompson et al. found
significant alterations; such as a decrease of Zn in
plasma and red cells, a reduction in red cell Cu, an
increase in plasma aluminium (Al) in the chronic ambu-
latory peritoneal dialysis (CAPD) patients (5). Arm-
strong et al. (6) found that Zng and Cug levels were
within the normal range in hemodialysis patients.

In this study we wanted to test the alterations of
trace elements (Cu, Zn, Mg levels of serum erythrocyte
and urine) in chronic HD patients, patients with renal
failure and proteinuric patients.
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MATERIALS AND METHODS

The patients were classified into 3 groups. Group |
included 24 chronic HD patients undergoing 2 or 3 times
weekly dialysis (15 males, 9 females, aged 17-79 years, mean
age 42.0 + 20.3 years). For measurements of Cug, Zng, Mgg,
levels and Zng, Mg, levels blood samples were obtained pre-
and post-HD.

The second group was consisted of 85 patients with CRF
(49 males, 36 females, mean age 39.5 + 13.4 years, range 15-
79 years). The creatinine clearances (Ccr) of these patients
were as below : Ccr < 5 ml/minute : 16 patients, Ccr = 6-20
ml/minute : 17 patients, Ccr = 21-50 ml/minute : 18 patients
and Ccr = 51-70 ml/minute : 34 patients, Cug, Zng, Mgg and
urinary Zn (Znu) and Mg (Mgu) levels were also measured in
Groups Il and Il and controls. The third group included 71
patients with proteinuria. The severity of proteinuria was as
below : proteinuria < 0.5 g/day : 28 patients, proteinuria = 0.5-
3 g/day : 27 patients and proteinuria > 3 gr/day : 16 patients).
The control group included 32 healthy subjects (20 males, 12
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females, mean age 35.4 + 11.6 years, range 13-70 years).

Urine and blood were taken into acid washed tubes with
and without heparin and sent to the laboratory immediately.
The sera were separated and stored at -70°C until measure-
ment. The erythrocytes were washed three times with physio-
logical saline and hemolyzed with distilled water. The
hemoglobin was measured with the cyanomethemoglobin
method. The Zn, Cu and Mg levels of the lysates serum and
urine were measured in 2380 model Perkin Elmer atomic
absorption spectrophotometer.

Statistical analysis was tested by using the student's t test.

Table 1: In HD patients and control group, serum and erythrocyte
levels of Cu, Zn, Mg and statistical analysis (NS: Not Sig-
nificant).
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Table 3: Comparison of the data between proteinuric patients and
the control group (NS: Not significant).

SERUM URINE
Proteinuria Cu Zn Mg Zn Mg
(gr/day) (ng/di) (ngrdl) | (mg/L) | (ug/dl) | (mg/L)

Control group 100.6+11.5|92.9+11.5 |21.3+2.1| 22.8+4.8 |51.1+14.1
Proteinuria<0.5g/d | 95.6+17.3 | 72.0+15.6 | 20.2+2.1|38.0+23.0|92.9+32.2
Proteinuria
=0.5-3 g/d 96.1+17.4 | 75.9+18.0|19.9+1.440.2+22.3|80.5+20.8

Proteinuria>3g/d | 98.0+16.0 |66.0+13.5|19.3+£1.8|50.5+22.3|70.1+31.7

P NS <0.05 <0.05 <0.02 <0.02

Pre HD Post HD P Control P

Serum Cu (ng/dl) 104.6+12.6 |100.2¢11.6| NS |100.6+11.5| NS
Zn (ug/d) 83.6+13.1 | 88.1+15.3 | NS

Mg (mg/L) 20.5+¢1.6 | 21.7¢1.7 [p<0.02| 21.3+2.2 | NS

92.9+11.5 |p<0.02

Erythrocyte|Zn (ng/dl) 14.248.9  |11.2+3.5 NS |26.1+11.7 |p<0.02
Mg (mg/L) 0.31+0.17 |0.24+0.04 | NS |0.17+0.06 |p<0.02

RESULTS

In HD patients and control group, serum and ery-
throcyte levels of Cu, Zn and Mg are shown in Table 1.
Although the measures were in a normal range, post-
HD Mgg levels (21.7+1.7 mg/L) were higher than pre-
HD Mg, levels statistically significantly (20.5£1.6 mg/L)

Table 2: The patients with chronic renal failure serum and urine
levels of Cu, Zn, Mg and comparison with the control
group (NS: Not significant).

SERUM URINE
Proteinuria Cu Zn Mg Zh Mg
(gr/day) (ng/di) (ngrdl) | (mg/L) | (nglL) (mg/L)

Control group (-) [100.6+11.5|92.9+11.5|21.3+2.1| 22.8+4.8 | 51.1+14.1
Ccr<5 ml/min 1.0 |102.9411.0|81.9+14.3|20.3+1.7| 30.2+7.7 | 66.5+20.5
Ccr=6-20

ml/min 2.0 92.2+23.9 |72.7£18.0|21.2+1.9|36.8+22.8| 69.7+26.1
Ccr=21.50

ml/min 2.9 97.7+14.0 |67.2+14.3|20.3£2.4|45.6+22.7| 81.5+35.1
Ccr=51-70

ml/min 0.7 96.0+11.8 |69.0+13.7 |20.0+1.6 |57.7+22.7| 90.0+28.3
P NS <0.02 NS <0.05 <0.05
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(p<0.02). The Zng level of HD group (83.6+13.1 pg/dl)
was lower than that of control group (92.9+11.5 nug/dl)
(p<0.02). Pre- and post-dialysis Zn, levels were lower
compared to controls (p<0.02), whereas Mg, levels
were higher than control group (p<0.02).

As shown in Table 2, in the second group of
patients, Zn, levels were significantly higher in patients
with Ccr<5 ml/minute (81.9 + 14.3 ng/dl) compared to
patients with Ccr=21-50 ml/minute (67.2+14.3 pg/dl)
and Ccr=51-70 ml/minute (69.0 + 13.7 pg/dl) (p<0.02).
As a result, Zng levels were lower than the control
group in all of patients with CRF (p<0.02).

When patients were classified according to pro-
teinuria, no correlation could be observed between
daily proteinuria levels and Cug, Zng, Mgg levels, but
in all of the proteinuric patients Zng and Mgg levels
were lower than the control group (p<0.05 and p<0.05)
(Table 3). In proteinuric patients urinary Zn and Mg
levels were higher than that of the controls (p<0.02).

DISCUSSION

Hosokowa et al. reported that in uremic patients
Cug and Zng levels were increased after HD which was
attributed to hemoconcentration and for Cu to pass
from dialysis membrane (7). However, in a study per-
formed by Paydas et al. Zng and Cug levels were found
to be normal in chronic HD patients (8).

In our study, there was no significant difference
between pre and post HD Zng and Cug levels in chronic
HD patients, whereas Mg, levels were found to be high

Journal of Islamic Academy of Sciences 6:1, 33-35, 1993




TRACE ELEMENTSALTERATIONS

after dialysis, in which Mgg levels were not different
from the controls. When the data was compared with
the control group, only Zng levels were significantly low.
In these patients pre- and post-HD erythrocyte levels of
Zn and Mg were not different, but Zn, was lower, Mg,
was higher than the control group. Our results were
similar to Reimold's and Mahajan's (3) who reported
than Zn, levels were lower than the normal levels.

Halsted et al. found decreased Zng levels in
uremia (9), who reported that Zn has not been affected
by HD. In our study too, in all of the HD patients and
patients with CRF, Zng levels were lower than in the
control group. In HD patients pre- and post-HD serum
Zn levels were not different. Hypozincemia may be due
to decreased intake.

Patients with Ccr<5 ml/min, Znu levels were lower
than the patients with Ccr=51-70 ml/min; also patients
with Ccr<5 ml/min, Zns levels were higher than patients
with Ccr=51-70 ml/min. As a result, it can be said that,
there is a positive correlation between Ccr levels and
excretion of Zn.

In our study there was not a correlation between
Mg, levels and severity of the renal failure and between
the levels of Cug, Zng, Mgg and severity of the protein-
uria, but Zng and Mgg levels were low in the proteinuric
patients. Tumer et al. (11) suggest that the patients
with nephrotic syndrome may in part be due to
decreased intestinal absorption of Zn. Freeman et al.
(10) state that in the patients with nephrosis, there is a
correlation between proteinuria and zincuria, which is
shared by us, too. We can add to it that there is a lineer
correlation between the severity of the proteinuria and
the increased Znu levels. We have also observed that
a correlation between the decreased Mgu levels and
the severity of the proteinuria does exist, which may be
explained by hypoproteinemia or tubular defect in
these patients.

In conclusion, there are some trace elements
alterations besides other metabolic defects in uremic
patients and proteinuric patients. It can be stated that
uremia causes low serum level of zinc and that the
reason of hypozincemia is not due to hemodialysis, but
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to the decreased intake of zinc.

In nephrotic syndrome, serum levels of Mg and Zn
are low and urinary zinc is increased, whereas urinary
magnesium is decreased.
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