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INTRODUCTION
Chronic Kidney Disease (CKD) is characterized by progressive 
loss of kidney function, and has turned into a major global health 
problem. �e incidence and mortality of CKD have increased 
over the past few decades (Lozano R, et al., 2012). A Chinese sur-
vey in 2012 found that the overall prevalence of CKD in adults 
was approximately 10.8%, placing a huge burden on health care 
resources (Zhang L, et al., 2012).
Oxidative Stress (OS) refers to an imbalance between formation of 
Reactive Oxygen Species (ROS) and antioxidative defense mech-
anisms. In CKD patients, Oxidative Stress is an important risk fac-
tor for the development and progression of several complications. 
�ere is good evidence indicating that uremia in general is associ-
ated with enhanced Oxidative Stress, and treatment of uremic pa-
tients with Hemodialysis group (HD) has been suggested to par-
ticularly contribute to Oxidative Stress and reduced antioxidant 
levels (Galle J, 2001; Oberg BP, et al., 2004).
Trace elements, which are measured in microgram per gram 
or less, occur in minute amounts and are indispensable for our 
body. In some instances, they are the key components of many 
enzymatic pathways (Yavuz O, et al., 2004), thereby play import-
ant physiological and biochemical functions. Many studies con-
�rmed that patients with CKD are o�en at risks of developing se-
vere trace elements imbalances (Locatelli F, et al., 2003; Sandstead 
HH, 1980).
Dialysis, including Hemodialysis and Peritoneal Dialysis, is the 
most common and signi�cant method of treatment for End-Stage 
Renal Disease (ESRD). Researches in regard to the changes of 
trace elements in the blood levels have been reported in Chronic 
Renal Failure (CRF) patients, especially in those treated by Hemo-
dialysis (Vanholder R, et al., 2002). �e e�ect of trace elements 
on metabolism may be exacerbated in ESRD patients on dialysis 

because these patients are incapable of excreting excess elements 
properly (Covic A and Gusbeth-Tatomir P, 2009). However, the 
incidence of abnormal trace element status in di�erent stages of 
CKD patients, including CKD3, CKD4, CKD5, especially in di-
alysis patients, has not been comprehensively studied.
In this study, we investigate the plasma trace elements levels and 
OS parameters in CKD patients, determining plasma levels of Zn, 
Cu, Ca, Fe and Mg. We also evaluated plasma Malondialdehyde 
(MDA) and Superoxide Dismutase (SOD), which are the key 
markers of OS. �e relation between OS and those trace elements 
are investigated as well.

MATERIALS AND METHODS
Patients
All cases were recruited from the Department of Nephrology 
and Blood Puri�cation Center in the Second A�liated Hospital 
of Xi�an Jiaotong University. �e primary disease for all patients 
was chronic glomerulonephritis, and the inclusion criteria were 
as follows: Stable blood pressure, absence of complicated infection 
and heart failure within the last 3 months, not pregnant or breast 
feeding, absence of severe cardiovascular and mental disorders. 
�e patients were not taking any immunosuppressive agents.
A total of 91 patients were enrolled and divided into 3 groups 
based on the CKD stages calculated from Glomerular Filtration 
Rate (GFR). Using the Modi�cation of Diet in Renal Disease 
(MDRD) equation to calculate the estimated GFR. Patients are 
grouped into CKD3, CKD 4 and CKD5 which were further divid-
ed into 3 subgroups: Non-dialysis uremic group (NHD), Hemo-
dialysis group (HD) and Peritoneal Dialysis group (PD). �e 
patients in the HD group had undergone regular hemodialysis 
treatment (4-hour treatment given 3 times a week) for more than 
3 months using a dialysis solution (sugar-free, Ca2+ 1.5 mmol/L, 
K+ 2.0 mmol/L). �e dialysis membrane was polysulfone with an 
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and the trace elements in CKD patients.

Methods: A total of 91 patients were enrolled and then 
divided into 5 groups at the basis of CKD stages and 
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a control group. Serum levels of SOD, MDA, Zn, Cu, 
Ca, Fe, and Mg were determined, and the correlations 
among these data�s were analyzed; a portion of pa-
tients are under hemodialysis and peritoneal dialysis. 
Meanwhile, the association between OS and trace ele-
ments will be investigated.

Results: The Malondialdehyde (MDA) level in the pa-
tients� sera was signi�cantly higher than the controls� 
(P<0.05); however, their sera level of Superoxide Dis-
mutase (SOD) was obviously lower (P<0.05). Mean-
while, the creatinine level in CKD patients� sera was 
positively correlated with the MDA level (r=0.534, 

P<0.01), while negatively with the expression of SOD 
(r=-0.427, P<0.01). A lower expression of Zn and Ca val-
ues could be seen in the cases� sera (P<0.05). Besides 
that, it showed a signi�cant negative correlation be-
tween serum levels of MDA and Ca (r=-0.282, P<0.01), 
MDA and Zn (r=-0.358, P<0.01), while a positive cor-
relation between MDA and Cu (r=0.236, P=0.022). Ad-
versely, the expression of SOD in the sera of cases was 
positively related to the levels of Ca (r=0.273, P<0.01) 
and Zn (r=0.277, P<0.01).

Conclusion: Abnormalities of OS and Zn, Ca existed 
in CKD patients; and elevated OS may play a role in 
the trace elements imbalance. Dialysis not only hemo-
dialysis but also peritoneal dialysis seems to have no 
obvious effect on plasma trace elements. Correct the 
disorders need to �nd new ways.
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