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OXIDATIVE STRESSIN PATIENT WITH DIFFERENT
HISTOPATHOLOGICAL TYPES OF IDIOPATHIC
GLOMERULONEPHRITIS
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(Abstrad: The present study was carried out to eval uate oxidative stress'status in idiopathic glomerulonephritisand to find out itsoorrelation\
with degree of histopathological lesonsin patients with different types of glomerulonephritig GN). Thirty three (33) adult patients of idio-
pathic glomerulonephritis with nephrtic range proteinura and twenty one adult healthy controls (Group-1) were enrolled in the study. The
patients in study (group I1) were divided into two subgroups on basis of histopathological diagnoss. Group I1A induded patients with
histopathological diagnosis consistent withy minimal change disease. Group 11B, included twenty three patients with significant glomerular
changes on histopathology. This subgroup included 6 patients each of membranous GN, membranoproliferative GN, meangioproliferative
GN and 5 patients of focal segmental glomerulosclerosis, respectively. Informed written consent was obtained fromall the subjects. Serum
levels of malondialdehyde (MDA) glutathione peroxidase(GPX) superoxide distumase (SOD) and Mitamin C were measured in all subjects.
For comparison between Sudy group, group 11 Group I1A, Group [1B and Control Group |, unpaired t-test was applied and p value was
calculated. Patients with idiopathic glomerulonephrities showed a sgnificant increase in MDA and decrease in SOD, GPX and vitamin C
levels, as compared to contrals (p<0.05). Sgnificantly increase levels of MDA, and decrease in SOD, GPX and vitamin C levels were
observed in patients with significant glomerular changes disease as compared to minimal change disease and contrals (p<0.05). A positive
correlation between serum MDA (r=+0.354), vitamin C leve (r=+0.047) and the number of patients with hisopathological lesons was
observed in patients with significant glomerulonephirits (p>0.05). Patients with significant change glomerulonephiritis showed a negative
correlation between serum glutathione peroxidase (r=0.19), superoxide dismutase (r=0-.28) asnd the numbers of histopathological lesions
(p< 0.05). Concdluson: Oxidative gress levels are sgnifacntly higher in idiopathic glomerulonepohirits, the levels were much higher in

\significant, suggesting that more is the histopathological damage, the higher were the levels and vice versa.
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INTRODUCTION

Glomerulonephritis is the leading cause of end stage rend disease
worldwideand immunemechanismisthemost accepted pathogenetic
mechanism. Reactive oxygen species have been proposed to be
primary mediator in glomerulonephritis and has been blamed for
modification of glomerular permeability to proteins, ateration of
glomerular homodynamic and devel opment of morphological lesions.
This process resultsin imbal ance between oxidants and antioxidants
and raised levels of oxidants results in increased oxidative stress'.
Oxidative stressisinvolved in avariety of clinical and experimental
renal disease in which a spectrum of seemingly unrelated diseases
from minimum changelesion to obstructive nephropathiesareknown.
Animpaired antioxidative system has been observed in patientswith
nephritic syndrome, lupus nephritisand IgA nephropathy 23, Recently
Markan et d* eval uated oxidative stress statusin patient with different
nprimary glomerular diseases (PGD) which were grouped in to non
proliferative glomerulonephritisand proliferative glomerul onephritis
and found significantly higher oxidative stress in proliferative
glomerulonephritis.

Various studies show that oxidative stress is increased in various
glomerulonephritis. However, there is only single study available
where oxidative stress has been evaluated in different
histopathol ogical types of glomerulonephritis®. Thereforeinthisstudy
we have assessed the level of oxidative stress in different
histopathological types of glomerulonephritis using—
malondialdehyde, super oxide dismutase, glutathione peroxidase and
vitamin C as markers of oxidative stress.

MATERIAL AND METHODS

A total of thirty three histopathologiclaly proved adult patients of
idiopathic glomerulonephritis with nephrtic range proteinuria with
normal renal functionswere enrolled in study group (I1) Twenty one
adult healthy volunteers were also included as control in study
procedure and with associated disease which are likely to influence
oxidative stressor cases on steroids/ immunosuppressant drugs, were
excluded from study.

The patient in study group (I1) were divided in to two subgroups on
basis of histopathological diagnosis. Groupl | A included 10 patients
with histopathological diagnosis consistent with minimal change
disease, where a Group 1B, included twenty three patients with
significant glomerular changes on histopathological exminaion,
including 6 patients in each of membranous glomerulonephirtis,
membranoproliferative GN, mesangioprolifertive GN and 5 patients
of foca segmental glomerulosclerosis, respectively. Informedwritten
consent was obtained from al the subjects.

The mean age of patients was 31.45 + 14.4 years and that of control
was 35.14 + 13.1 years. Therewas 24 maesand 9 femaes' in study
group. Besides routine biochemical parameters, oxideative stresswas
assessed in all subjects by estimation of lipid peroxidation —
Malondialdehydeb. ascorbic acid and glutathione peroxidase,
superoxide dismutase.

Satistical Analysis; For comparison between study group (Group
1), 1A, Group 11B and Control Group 1, unpaired t-test was applied
and p value was calculated. Correlation coefficient — r was aso
caculated to find any correlation between oxidative stress markers
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and number of histoathological lesions.
RESULTS

Biochemica parametersin the various groups of patients, including
crestine clearances, were comparable and were within normal limits
(Table -1). Patients with idiopathic glomerulonephgritis had
significantly increased level of serum MDA, and decreased levels
SOD, GPX and vitamin C ascompared to healthy volunteers (p<0.05
Table 2).

Table 1: Showing baseline renal profile and other investigations

Parameter Group A Group B Control Total cases
Hemoglobin 10.78+ 1.54 10.33 +0.89 13.04 +0.80 10.64 +1.38
(zm¥%)
Serum  billirub | 0.99+0.15 0.92 +0.13 0.95 £0.15 0.96 £0.15
in (mg%)
Blood  Sugar | 88.6 +10.38 87.2+8.8 91.85 +8.79 88.18 +9.81
(mg%)
Blood urea | 24.52+ 8.62 27.2#4.91 33442 28.82 +7.68
(mg%)
Serum 0.95+0.16 0..87+0. 12 1.27+0.15 0.93+0. 15
Creatinine
(mg%)
Serum Calcium | 8.4 +0.8 9.35 +0. 68 9.16 0. 17 8.38 +0.76
(mg%)
Serum 4.67£0.99 4.79 0-.75 4.36 +0-.24 4.70 £0.95
phosphate
(mg%)_
Serum protein | 6.32 +0.95 /{629 +0.83 /|7.1+0.1/
with A/G ratio | 1.07+0.32 1.07 +0.32 1.17 0.1/
SGOUT (IU) 32.47+6.57 37.8 £5.37 31.04+4.12 34.09 +6.63
SGPT (IU) 30.52 £7.63 33.2 +4.54 24.71 £3.05 37.33 +6.88
Serum 30243+ 126 | 232.88 £56.9 147.09+4.38 281.33 £113.91
cholesterol 54
(mg/d)
Proteinura 5.9.£2.07 5.111.51 4.36 +0-.24 5.57 £1.93
(gm/day)

Table 11: Oxidative stress markers in patients with idiopathic

glomerulonephritis, minial change disease, significant change
gloerulonephritis and controls

Contyrol Goup | Study Group II | Group IIA Group

I (n=33) (On=33) (n=10) 11B(n=23)
MDA(mmol/l) | 24310213 [3.206x0334 | 299+0242 | 33£0.329
SOD(unit/ml) | 49.010 + 2.527 [35.112 +7.391 |42.618 +4.649 | 31.848 +5.819
GPX (unit/ml) | 0.0710 = 0.0453£0.014 | 0.0598+ 0.014 | 0.0391 =
0.0367 0.0092

VIT.C (mg %) | 1.242+0.092 | 0.893=0.149 | 1.057=0.109 | 0.821% 0.098
MDA Malondialdehyde, GPX Glutathione perpxodase, SOD: Superoxide
distumase.

Patients with significant change glomerulonephritis (group 11B) had
significantly increased levels of serum MDA and decreased levels
SOD GPX and vitamin C as compared to minimal change disease
(group 11 A) (p <0.05) and hedthy volunteers (Table I1). Within
various histopathological types, the mean MDA levels were found
highest in MPGN and lowest in MCD group, and mean SOD, GPX
and vitamin C levels were lowest in MPGN and highest in MCD
group.

A positive but statistically non significant (p>0.05) correlation was
found between serum MDA (r=+0.35) vitamin C level (r=0.047)
and the numbers of histopathological lesions in patient s with
significant glomerulonepritis (Table 3). Patients with significant
change glomerulonepritis showed a negative correlation (p>0.05)
between serum glutathione peroxidase (r=0.19), superoxide
dismutyase level (r=0.28) and the numbers of histopathological
lesions.
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Table 111: Oxidative stress markets in patients with significant change
Glomerulonephritis with numbners of histopathological lesions

Number One lesion | Two lesions | Three lesions | Four Pearson’s | P-value
histopathological of | (n=10) (n=9) (n=3) lesions correlation

lesions (n=1) coefficient

MDA (nmol/l) 317£035 335£0.24 337£027 368 R=+035 | P>0.05
SOD(unit/ml) 33.08+ 452 3172 267 315779 22.96 =-(0.28 P>0.05
GPX (unit / ml) 0.04£0.007 0.04+0.011 | 0.035+ 0.009 0.03 r=-0.19 P>0.05
VIT.C (mg %) 0.81£0.08 0.83£0.07 0.87+0.21 0.73 =+0.047 | P>0.05
DISCUSSION

Oxidative stress plays a key role in pathophyiologica processesin
various renal disease, including inflammatory lesions such as
glomerulonephritis and interstitial nephritis, ischemic reperfusionin
jury, hemolytic uremic syndrome and toxic nephropathies, and
possibly in progression of chronic renal failure?. Maondiadehyde
is product of lipid peroxidation, which normally occurs at low level
in al cells and tissues. But this process is accelerated by increase
oxidative stress, causing increase production of Malondial dehyde.%1*
Significantly higher MDA levels in significant change
glomerulonephritis as compared to minimal change disease and
controlsindicate anincreased production of Reactive Oxygen Species
(ROS) and severe lipoperoxidative damage in these patients. ROS
react wikth polyunsaturated fatty acid in lipids, which are highly
susceptible to oxidation, producing lipid hydroperoxides. Most of
the lipid hydroperoxides are unstable and undergo decomposition
though peroxylradical dependent chain reaction to smaller and more
stablelipid hydroperoxides products, such asma ondialdehyde™. This
process is accelerated by increased production of reactive oxygen
species, causing increase production of malondiadehyde. Increased
MDA levels might by due to lipoperoxidative damage caused by
excessive amount of reactive oxygen species generation by
infiltrating inflammatory (neutrophils, monocytes) or proliferating
glomerular cells (mesangid and endothelia cells and poodocytes)
as a result of different sites of glomerular damage and cellular
proliferation, and their propensities to generate reactive oxygen
species in these patients.

We aso observed significantly decreased level of SOD, GPX (anti
oxidant enzymes) and vitamin C (non enzymatic anti oxidants) in
Patients with significant change glomerulonephritis, thus indicating
an increased oxidative stress in patients with significant
glomerulonephritis. Glutathione peroxidase is a selenoenoenzyme
which catalyzesthe reduction organic hydro peroxides and hydrogen
peroxideby using glutathioneasreducing agent and play animportant
role of extra cellular fluid component sand cell surface against
peroxide mediated damage®. The exact mechanism of decreased
glutathione poeroxidase levels in patients with significant
glomerulonephritis as compared to minima change disease is not
known, but these different level sof glutathione peroxidasein different
histopathological types or lesions might be result of increased
utilization of enzymesto cope up with reactive oxygen species, which
might be generated in excessive amount by proliferating glomerular
cells (mesangid cells, endothelial cells and podocytes) which are a
source of ROS or could be dueto infiltration of the macrophage and
the neutrophils or impaired synthesis of extra celular GPX in the
damaged kidneys'®*4,

Superoxide dismutase is one of the key antioxidant enzymes that
participatesin the cellular defense system againgt oxidative damage
by catalyzing the dismutation of superoxide (O,) to oxygen and
H,0,*, and ascorbic acid is one of the most effective water soluble
antioxidants (none enzymatic anti oxidants) in biologica fluids and
can scavenge physiologically important reactive oxygen species and
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reactive nitrogen species. However, the significant decrease in SOD
and vitamin C levelsin patients with significant glomerulonephritis
might be the result of inactivation of enzyme by reactive oxygen
species, could have been generated in excessive amount due to the
rapid proliferation of theglomerular cells(mesangial cells, endothelia
cells and podocytes) which are a source of ROS or could be due to
infiltration of the macrophage and the neutrophils in the patients
with significant change glomerulonephritis. Superoxide dismutase
inactivation by hudrogen peroxide (H,CO,), a dismutaion product
of O, through destruction of histidline residue has been reported by
Bray and Cockle. Like in present study, significant increase in
oxidative stress aso has been supported by various other studies :
Markan S et al* reported that mean serum MDA levels were
significantly higher (p<0.05) and lower SOD levels (P < 0.05) in
patients with proliferative glomerulonephiritis (MPGN and RPGN)
as compared to non proliferative glomerulonephritis (MCD, MGN
and FSGS).

Kuo HT et al*® also reported increased plasma malondiadehyde
(MDA) levels in the patients with FSGS as compared to patients
with MCD which were associated with the degree of
glomerulosclerosis, suggesting that oxidative stress occurs early and
may play animportant rolein the pathogenesisof glomerulosclerosis.
Hung Chun C et d* reported that plasma glutathione peroxidase
levelswere significantly lower (both p < 0.01) in FSGS patients than
in either MCD patients or normal control subjects.

From the observations made in this study, it can be concluded that
oxidative stress levels were significantly higher in idiopathic
glomerulonephritis, thelevel swere much higher in significant change
glomerulonephritis  (membranous  glomerulonephritis,
membranoprliferative glomerulonephritis mesangioprliferative
glomerulonephritis and focal segmental glomerulosclerosis) as
compared to minimal change disease. Suggesting that more is the
histopathological damage, higher were the levels and vice versa .
Also the oxidative stress difference in different hishopathological
types can be used for clinicopathologica correlation and perhapsis
aprognosticindicator in different hishopathol ogical types. Thusfuture
research should focuson decreasing oxidative stressby using various
antioxidants, to halt the disease process and improve survival.
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LITERATURE REVIEW

Initiation of dialysis at higher GFRs: Is the apparent rising tide of early dialysis harmful or helpful?
Seven Jay Rosansky etal Kidney International 2009,76,257-261.

Over the past decade a trend of increasing estimated glomerular filtration rate (eGFR) at the initiation of dialysis for treatment of end-stage renal
disease (ESRD) has been noted in the United States. In 1996, only 19% of patients began dialysis therapy with an eGFR of greater than 10 ml/min/
1.73m? (denoted as ‘early start’), but by 2005 the fraction of early start dialysis patients had risen to 45%. This review examines US dialysis data,
national guidelines, and publications relevant to the early start phenomenon. It is not known whether early start of dialysis is beneficial, harmful or
neutral with respect to the outcome of dialysis treatment for ESRD. Available data indicate that mortality while on dialysis therapy may be higher in
those subjects with early start. Comorbidities present at the time of dialysisinitiation do not appear to be amajor driving force for early start patients.
Aswell, residual kidney function in these patientsis a major contributor to total urea or creatinine clearance. This can be a positive factor for patient
outcomes and might be compromised by early start. Finally, we estimate the dollar cost of early start to the US Medicare-supported ESRD program.
Properly designed, prospective and randomized studies may help to clarify the benefit or harm of early start of dialysis for ESRD.
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