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Diabetic Nephropathy and Oxidative Stress
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Summary

Nephrotic syndrome is often manifesting in progression of diabetic
nephropathy. There is increasing evidence that reactive oxygen species play
a major role in the development of diabetic complications. Therefore, this
study was carried out to investigate oxidant and antioxidant status in
diabetic nephropathy patients. The blood samples were analyzed for
quantitation of malondialdehyde as index of lipid peroxide, vitamin C, total
antioxidant capacity. Significantly increased levels of serum lipid peroxide
and decreased levels of serum total antioxidant capacity and plasma vitamin
C were noticed in the patients with diabetic nephropathy as compared to
control subjects.
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Introduction

Diabetic nephropathy is a leading cause of end stage renal failure. DN has several pathways
for development such as glomerular hyperfiltration, upregulation of protein kinase C,
advanced glycation end products, activation of polyol pathway, increased oxidative stress and
upregulation of growth factors.' Oxidative stress has been known to play an important role in
the development and progression of diabetic nephropathy.” This is increasing evidence that
reactive oxygen species (ROS) play a major role in the development of diabetic nephropathy
and its complication.” DN is characterized by excessive accumulation of extracellular matrix
in the kidney reactive oxygen species (ROS) play a central role in the extracellular matrix
synthesis and degradation in the glomeruli and tubulointerstitium leading to renal fibrosis.*
There is considerable evidence that hyperglycemia represents the main cause of
complications of diabetes mellitus (DM) and oxidative stress resulting from increased
generation of reactive oxygen species plays a crucial role in their pathogenesis.’

The objective of this study was to investigate possible associations between oxidative stress
and the severity of diabetic nephropathy in nephrotic syndrome patients with the estimation
of the serum TAC, MDA, plasma ascorbic acid (vit C), interrelationship of all biochemical
parameters and correlate with severity of DN.

Materials and Methods

The present study was conducted at the Department of Biochemistry S.S.Medical college
Rewa (M.P.) with collaboration of Department of Biochemistry N.S.C.B.Medical college
Jabalpur (M.P.).

The study group:-The present study was case control study conducted on 2 groups. Each
group based on 50 individuals.

Group I:-Comprised of control.
Group II:-Comprised with adult DN patients.

Age of the patients group II ranged from 30 to 80 year patients were from same geographical
area and none was taking a special diet, untreated NS patients newly diagnosed by biopsies
evidences of nephritis. Group I* was judged to be free of any illness by clinical examination,
DN patients were not with any other active complication medical condition or with systemic
diseases. Fasting venous blood were drawn from all. Total antioxidant capacity (TAC) in
serum was estimated by using spectrophotometric method described by D-Koracevic et al.’
MDA one of the aldehydic by product of lipid peroxidation in serum was estimated by its
thiobarbituric acid reactivity, spectrophotometric method described by Hunter et al.” Plasma
ascorbic acid (Vit C) was measured by colorimetric method described by Roe and Kuether et
al.® The study protocol was approved by the ethics committee of the DAV University of
M.G.M.Medical College. The mean and standard deviation were determined for each variable
in all groups. All the results were expressed as mean +/-SD. Student “t” test was used to
assess statistical significance of the results between group I and group II.
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Results

All results of group II were compared with group 1. The level of all biochemical parameters
were significantly changed between groups I and II. Descriptive statics of routine diagnostic
parameters in group I & group II presented in Table I. There was a statistically significant
decreased level of the serum TAC, plasma vit C level and increased serum MDA, level in
group II when compared to group L.

Table I- Comparison of diagnosed biochemical parameters between control (group I)
and patients (group II) with DN

Parameters Group I Group 11
n 50 50
TAC(mmol/l) 1.68 + 0.12 0.25+ 0.02*
MDA (nmol/ml) 0.44+ 0.14 7.46 £ 0.29%
Vit C(mg/dl) 1.11+ 0.25 0.15+ 0.028*
p value *group I compare to group II
* p<0.001

(n=No. of subjects and patients). All results expressed in mean and standard deviation (SD).
Discussion

Our findings represent that DN patients have more severe oxidative stress than normal
persons where oxidative stress may play an important intermediary role in the pathogenesis
of diabetes complications.

The oxidative stress is increased in patients with DN compared to diabetic patients without
nephropathy and this increase seems to be related to the severity of micro albuminuria
levels.” ' Oxidative stresses is increased in diabetes and the overproduction of ROS in
diabetes is a direct consequence of hyperglycemia. Various types of vascular cells including
renal cells are able to produce ROS under hyperglycemic condition. Both NADPH oxidase
and mitochondrial electron gradient play roles in hyperglycemia induced ROS generation.
ROS mediate hyperglycemia induced activation of signal transduction cascades and
transcription factors leading to transcriptional activation of profibrotic genes in the kidney.
Conventional and catalytic antioxidants have been shown to present or delay the onset of DN.
Renal lesions are associated with increased oxidative stress and decreased renal nitric oxide
availability.'"'# ?
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Oxidative stress occurs as a result of the imbalance between ROS production and antioxidant

defenses. Sources of ROS include the mitochondria, auto-oxidation of glucose, and

enzymatic pathways including nicotinamide adenine dinucleotide phosphate reduce
: 14

oxidase. ™
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