
Abstract. – Background and Objectives:
Rheumatoid arthritis (RA) is a chronic multisys-
tem disease of unknown cause. Formation of re-
active oxygen species and lipid peroxides as a
result of disease activity may play an important
role. Oxidative stress and decreased antioxidant
status are the hallmarks in patients of RA as ob-
served in recent years. The objectives of the
study was to determine oxidative stress by mea-
suring malondialdehyde and enzymatic antioxi-
dant status by estimating superoxide dismutase
and glutathione reductase in patients of RA and
then comparing with healthy individuals.

Materials and Methods: The present study
comprises of 40 RA cases who were clinically di-
agnosed and confirmed by laboratory tests, at-
tending KLE Society’s Dr Prabhakar Kore Hospi-
tal and Research Centre, Belgaum. Southern India
attached to J.N. Medical College. between Sep-
tember 2007 to August 2008. All the patients were
in the age group of 40-60 years including both the
sexes. Biochemical parameters like malondialde-
hyde, enzymatic antioxidants like superoxide dis-
mutase and glutathione reductase were estimated
in cases (40) and controls (40).

Results: The mean level of blood malondialde-
hyde (in nmol/ml) in controls was 6.19 ± 0.96 and
11.48 ± 0.76 in cases. The mean level of superoxide
dismutase (IU/g of Hb) in controls was 948.32 ±
99.88 and 443.68 ± 111.69 in the cases. The mean
glutathione reductase level (in IU/g of Hb) in con-
trols was 8.91 ± 1.04 and 2.96 ± 0.79 in the cases.

Conclusions: This study revealed that there
was an increased oxidative stress and a de-
creased antioxidant defense in patients with
rheumatoid arthritis.
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Introduction

Rheumatoid arthritis (RA) is a chronic multi-
system disease of unknown cause which affects
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approximately 1-2% of the total world  popula-
tion. Annual incidence of 0.5% to 1% of total
world population is reported every year, both in
developed and developing countries. Women are
affected more than men. The onset is more fre-
quent during the fourth and fifth decades of life ,
with 80% of all patients developing the disease
between the ages 35 and 50 years.

The characteristic feature of RA is non-specif-
ic inflammation of the peripheral joints with joint
swelling, morning stiffness, destruction of articu-
lar tissues and joint deformities. Although there
are a variety of systemic manifestations, the
characteristic feature of established RA is a per-
sistent inflammatory synovitis usually involving
peripheral joints in a symmetric distribution1.
Rheumatoid Arthritis is not only a polyarthritis,
and the name rheumatoid disease is preferable
since it directs attention to the whole patients and
not just the joints2. 

Genetic risk factors do not fully account for
the incidence of RA. Undoubtedly multiple fac-
tors responsible for amplifying and perpetuating
the initial pathology are now recognized.It may
well be known that there is no single etiologic
factor and that many similar or diverse stimuli
brought to bear upon the susceptible host may
trigger reactions leading to the clinical syndrome
which we now recognize as RA.

An exogenous infection or molecular compo-
nents of an infectious agent are likely candidates for
the primary etiologic agent. The puzzle of whether
antibodies to host components have a casual rela-
tionship to disease or whether they are simply an-
other manifestation of it remains unsolved.

The earliest abnormality in RA is an increase
in blood flow to the synovium. Increased perme-
ability of vessels leads to increased accumulation
of synovial fluid and superficial synovial lining
cells proliferate. However, the proliferative syn-
ovitis can be silent and destroy joints without
outward signs of inflammation.
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status by estimating superoxide dismutase and
glutathione reductase levels in rheumatoid arthri-
tis patients.

Materials and Methods

Source of Data
The present study comprises of 40 RA patients

(males-20 and females-20) from KLE Society’s,
Dr. Prabhakar Kore Hospital and Medical Re-
search Centre, attached to J.N. Medical College,
Belgaum, India. The study was undertaken be-
tween September 2007 to August 2008. All the
patients were in the age group of 40-60 years and
were not on any nutritional supplements. Age
and sex matched 40 healthy individuals served as
controls.

Criteria for the Selection of the Cases
Inclusion criteria: Clinically diagnosed cases

of rheumatoid arthritis and confirmed by labora-
tory tests.

Exclusion criteria: Osteoarthritis, tubercular
arthritis, infective arthritis, rheumatic fever, pul-
monary tuberculosis, pneumonia, costochondritis
(Tietze’s disease), arthritis other than RA fitting
into any syndrome, chronic smokers, chronic al-
coholics and any other systemic disease.

Informed consent was taken from all the cases
and the study was approved by the Ethical and
Research Committee.

Collection and Storage of Blood Sample
5 ml of blood was collected from the patients

immediately after admission. Samples were also
collected from the controls, under aseptic precau-
tionary measures by using disposable syringe.
Out of this 1 ml of whole blood was used for es-
timation of malondialdehyde and 1 ml was used
for the preparation of hemolysate. Enzymes like
glutathione reductase and superoxide dismutase
were analysed from the hemolysate within one
hour. 

Methods of Assay
Whole blood:
Malondialdehyde (Thiobarbituric acid method)
Hemolysate:
• Haemoglobin (Drabkin’s method)
• Enzymatic antioxidants

– Superoxide dismutase (Misra and Fridorich)
– Glutathione reductase (Beutler’s E method)

Exact reason behind bone erosion and joint de-
formities is not fully understood. Many investiga-
tors have focused on oxidative stress since last
few years and suggest that RA patients are more
prone to lipid peroxidation. Lipid peroxidation
occurs as a result of free radicals generated in the
body. Free radicals and free radical derived oxi-
dants play important roles in biological system
and have been implicated in the pathology of
many diseases.

A free radical, in contrast, is a molecule or
molecular fragment that contains one or more
unpaired electrons in the outer orbital3. Free radi-
cals are produced in the body due to leak in the
electron transport chain, inflammatory condi-
tions, ionizing radiations, drugs, chemical toxins,
etc.

Oxidation reactions ensure that molecular oxy-
gen is completely reduced to water. The products
of partial reduction of oxygen are highly reactive
and make havoc in the living systems. Hence
they are also called reactive oxygen species
(ROS) ex: superoxide anion radical (O2

–), hy-
droperoxy radical (HOO·), hydroxyl radical
(OH·), etc.

Extreme reactivity, short life span, generation
of new ROS by chain reaction and damage to
various tissues are the important characteristics
of the ROS. 

Lipid peroxidation and consequent degrada-
tion products, such as malondialdehyde (MDA),
are a result of free radicals generated in the body.

The damage produced by ROS may be pre-
vented by antioxidants. There are two types of
antoxidants.

Preventive antioxidants: which will inhibit the
initial production of free radicals, e.g. catalase.

Chain breaking antioxidants: which once the
peroxy radicals are generated they can inhibit the
propagative phase ex superoxide dismutase
(SOD), vitamin E, etc.

It is possible that, generation of ROS may be
particularly important factor for bone resorption
in inflammatory process. Human selectins medi-
ate the inflammatory responses in rheumatoid
arthritis, asthma, psoriasis, multiple sclerosis and
the rejection of transplanted organs and thus
there is great interest in developing drugs that in-
hibit selectin mediated cell adhesion4.

In recent years it has been shown that oxida-
tive stress and antioxidants play an important
role in the disease process of RA. So, the present
study was undertaken to assess oxidative stress
by measuring malondialdehyde and antioxidant

960



Estimation of Malondialdehyde (MDA)
in whole blood5

Principle: the reaction depends on the forma-
tion of pink coloured complex between malondi-
aldehyde and thiobarbituric acid (TBA), having
an absorption of maximum at 532 nm.

Thiobarbituric acid reagent: it is prepared
by mixing 75 ml of thiobarbituric acid, 15 g of
Trichloroacetic acid and 2.08 ml of 0.2 N HCl.
All were mixed and volume made up to 100 ml
with distilled water (D/W). All the reagents used
were of “analar” grade. 

Procedure: two tubes are set up for Blank and
Test. Pipette out 0.75 ml of D/W and 3 ml of
thiobarbituric acid reagent in “Blank” tube and
0.75 ml whole blood and 3 ml thiobarbituric acid
reagent in “Test” tube. 

Keep in boiling water bath for 15 minutes.
Cool, centrifuge for 10 minutes at 10,000 r.p.m.
and read absorbance of supernatants of blank and
test immediately at 535 nm.

Calculation
Malondialdehyde (nano moles/ml) 

Absorbance of test × total volume
= –––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––

Nanomolar extinction coefficient × 
Sample volume × 100

Absorbance of test × 3.75
= –––––––––––––––––––––––––––––––––––––––––––––––––––––––––

1.56 × 105 × 0.75 × 100

Absorbance of test × 3205
= –––––––––––––––––––––––––––––––––––––––––––––––––––––––––

100

Preparation of (RBC) Hemolysate

Isolation of Red Blood Cells6

Most of the enzyme activities in red cells are
lower than those in white blood cells (WBCs)
and platelets, and hence it was of extreme impor-
tance to remove virtually all platelets and WBCs.
In order to isolate red blood cells (RBCs) the
whole blood was filtered through a column of α-
cellulose and microcrystalline cellulose mixture.

α-cellulose and microcrystalline cellulose in
1:1 (w/w) was mixed with isotonic (9.0 g/L)
sodium chloride solution. 5 ml plastic disposable
syringe without barrel was taken. It was placed in
vertical position with the outlet pointing down-

wards. A small piece of filter paper was placed at
the bottom of the syringe. The well-mixed cellu-
lose slurry was poured to up to the 2-ml mark.
The bed was washed with 5-ml isotonic sodium
chloride and 1 ml of whole blood was allowed to
flow through the column. To ensure efficient re-
moval of WBCs and platelets, the volume of cel-
lulose mixture used was at least twice as that of
the blood sample.

The effluent was collected into a centrifuge
tube. The saline suspended red cells were washed
twice in at least 10 volumes of ice-cold isotonic
sodium chloride. After washing, the packed cells
were resuspended in isotonic sodium chloride to
give an approximately 50% suspension (1:1) di-
lution). This suspension was subjected to hemol-
ysis.

Lysing of the RBCs7

Reagents
Stabilizing solution – 2.7 mM ethylene di-

amine tetraacetic acid (EDTA) (pH 7.0) and 0.7
mM β-mercaptoethanol: this solution was pre-
pared by dissolving 100 mg of disodium salt of
EDTA in distilled water and 5 µl of β-mercap-
toethanol (Merck India, Ltd.Mumbai,) were
added to it. Final volume was made to 100 ml
with D/W.

Procedure
In order to prepare the hemolysate, 1 volume

of the RBC suspension was mixed with 9 vol-
umes of the stabilizing solution. The hemolysate
was frozen rapidly at –20°C to –25°C in a freez-
er. Then it was thawed in a water bath at 20°C to
25°C. This hemolysate was then ready for the as-
say. The hemoglobin estimation was performed
on hemolysate using Drabkin’s reagent, in order
to express the enzyme activities per gram of he-
moglobin of the hemolysate. The red cell suspen-
sion and its hemolysate were prepared on the day
of the assay.

The hemolysate was used for the following en-
zyme activities: (1) superoxide dismutase (SOD);
(2) glutathione reductase (GR).

Determination of Hemoglobin8

Principle
Drabkin’s reagent contains potassium cyanide

and potassium ferricyanide. Hemoglobin reacts
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with ferricyanide to form methemoglobin, which
is converted to stable cyanmethemoglobin
(HiCN) by the cyanide. The intensity of the
colour is proportional to hemoglobin concentra-
tion and is compared with a known cyanomethe-
moglobin standard at 540 nm (green filter).

Reagents
1. Drabkin’s reagent: the prepared reagent was

purchased (Span Diagnostics, Surat, India).
2. Cyanmethemoglobin standard (cyanmeth-Hb

standard) 15 g%: the prepared standard was
purchased (Span Diagnostics, Surat, India).

Procedure
Set up 3 tubes, one each for Blank, Standard

and Test. Pipette out 5 ml of Drabkin’s reagent
in Blank, 5 ml of Cyanmethemoglobin standard
in “Standard” and both 5 ml of Drabkin’s
reagent and 0.02 ml of sample (blood). The
contents in the tubes were mixed thoroughly
and optical density of test and standard (15 g
%) were measured at 540 nm against blank
(Drabkin’s reagent)

Calculation
O.D. test

Hemoglobin g % = –––––––––––––––––––––––––– × 15
O.D. std

Performance of the Enzyme Assays
from 1:20 Hemolysate

Superoxide Dismutase9

Principle: Epinephrine can be auto-oxidized
to adrenochrome by superoxide radicals. Maxi-
mum auto-oxidation of epinephrine takes place at
pH-10.2. The ability of superoxide dismutase to
inhibit the auto-oxidation of epinephrine to
adrenochrome at pH 10.2 has been used as the
basis for the assay of this enzyme. In this method
epinephrine acts both as the source of superoxide
radical (O2

•_) and as the detecting system giving
adrenochrome which can be monitored at 480
nm.

Reagents: (1) Chloroform (2) Ethanol (3)
Sodium carbonate/bicarbonate buffer. 0.05 M,
pH (10.2). The carbonate buffer was prepared as
follows.
• Sodium carbonate (Na2CO3) 0.2 M: 2.12 g of

anhydrous Na2CO3 was dissolved in small
quantity of D/W and volume made to 100 ml
with D/W.

• Sodium bicarbonate (NaHCO3), 0.2 M: 1.68 g
of NaHCO3 were dissolved in small quantity
of D/W and volume was made to 100 ml with
D/W.

Solution (a) 33 ml was mixed with solution (b)
17 ml in small quantity of D/W, pH of the solu-
tion was adjusted to 10.2 and volume was made
to 200 ml with D/W.
• DL-(α) epinephrine, 3 × 10-2 M: 55 mg of Dl-

(α) epinephrine were dissolved in 3 ml of
D/W. To dissolve epinephrine completely min-
imum amount of 1NHCl was added and vol-
ume was made to 10 ml with D/W.

• EDTA (Na2EDTA), 15 × 10-3 M: 49 mg of
Na2EDTA were dissolved in minimum quanti-
ty of D/W and volume was made to 10ml with
D/W.

Procedure: Preparation of hemoglobin free
filtrates:

Chloroform, ethanol and water were chilled
before use. In a test tube, chloroform (0.125 ml),
ethanol (0.25 ml) and D/W (0.8 ml) were added.
To this mixture, 0.2 ml of cold hemolysate was
transferred. The suspension was subjected to vor-
tex agitation for 2 minutes by transferring the
tube intermittently to ice bath. The precipitate
was separated by centrifugation at 15,000 rpm at
4°C for 10 minutes and the supernatant was used
for the assay.

SOD enzyme assay: For the assay the final re-
action mixture in control-contained epinephrine
(3 × 10-4M), EDTA (1 × 10-4M) and carbonate
buffer (0.05 M). In a series of tests, in addition to
the above reagents, varying amounts of chloro-
form-ethanol extracts were added. Table I shows
the set up of tubes for SOD enzyme assay.

To control tube 0.03 ml of epinephrine (3 ×
10-2M) was added and after 90 secs (the lag
phase) the auto-oxidation of epinephrine was
assayed by measuring the optical densities at 0
minute and after 3 minutes, at 480 nm.

To Test1 0.03 ml of epinephrine was added and
after 90 seconds, optical densities were measured
at 0 minute and after 3 minute at 480 nm.

In a similar fashion the assay was performed
by adding 0.03 ml of epinephrine one by one to
each tube and after lag phase of 90 seconds opti-
cal densities were measured at 0 minute and after
3 minutes at 480 nm.

Calculations: SOD activity was determined in
terms of its inhibition of auto oxidation of epi-
nephrine to adrenochrome. One enzyme unit is
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the amount of protein required to inhibit the au-
to-oxidation of epinephrine by 50% under stan-
dard conditions of assay.

Percent inhibition was calculated from the op-
tical density (OD) of each tube with varying
amounts of enzyme (red cell extract) and optical
density of the control without enzyme.

100 – Δ O.Ds × 100
Percent inhibition = ––––––––––––––––––––––––––––––––––––––––––––––––––––––––––

Δ O.Dc

Where Δ O.Ds: Difference in optical density
of sample in 3 minutes

Δ O.Dc: Difference in optical density of con-
trol in 3 minutes

A graph percent inhibition against amount of
red cell extract was plotted as shown in the figure
16, to determine 50% inhibition of epinephrine
oxidation. The amount of extract, which gave

50% inhibition, as determined from the graph
corresponds to 1 unit of SOD activity.

V µl = 1 unit of SOD activity

Units of SOD activity
× 100 ml of red cell 100 × 1000 units
extract/X g of Hb = ––––––––––––––––––––––––––––––––––––

V µl

Units of SOD activity/ 100 × 1000 × 1
g of hemoglobin = ––––––––––––––––––––––––––––––––––––

V µl

Figure 1 shows the graph to be plotted to de-
termine the 50% inhibition of epinephrine. For
each sample separate graph has to be plotted. 

Calculation: The number of enzyme units per
ml:

Δ O.D × Vc
A = ––––––––––––––––––––––––––––––––

ε × N × VH
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Reagents Control Test1 Test2 Test3 Test4 Test5 Test6

Carbonate buffer, 0.05M pH(10.2) (ml) 2.95 2.90 2.85 2.80 2.75 2.70 2.65
Chloroform-ethanol extract (µl) – 50 150 150 200 250 300
EDTA, 15 × 10-3M (ml) 0.02 0.02 0.02 0.02 0.02 0.02 0.02

Table I. SOD enzyme assay- setup of tubes for control and tests.

Figure 1. Graph for determination of
50% inhibition of epinephrine.
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where, Δ O.D:
change in optical density per minute = 

test – (Blank1 + Blank)
Δ O.D: ––––––––––––––––––––––––––––––––––––––––––––––––

10 minutes

Vc: the volume of the cuvette in ml = 1 ml
ε: the millimolar extinction coefficient of the

nicotinamide adenine dinucleotide phos-
phate reduced (NADPH) = 6.22

N: the number of molecules1 of NADPH con-
verted per molecule of t-Butyl Hydroxy
Peroxide (t-BHP) consumed.

VH: the volume of hemolysate added to the cu-
vette in ml = 0.01 ml

The enzyme activity in international unit/g Hb

A × 100
E = ––––––––––––––––––––––

Hb

A: the number of enzyme units/ml
Hb: the grams of hemoglobin per 100 ml of the

hemolysate.

Glutathione reductase10

Principle: Glutathione reductase (GR) cat-
alyzes the reduction of oxidized glutathione
(GSSG) by NADPH to reduced glutathione.

NADPH (NADH) + H+ + GSSG GR → NADP+

(NAD+) + 2GSH

The activity of this enzyme is measured by
following the oxidation of NADPH (NADH)
spectrophotometrically (Biomate-6, UV-VIS,
Spectrophotometer, Madison, WI, USA) at 340
nm. Glutathione reductase is a flavin enzyme and
it has been found that it is not fully activated by
flavin adenine dinucleotide (FAD) in normal he-
molysates. Complete activation of apoenzyme,
requires the preincubation of the enzyme with
FAD. This must be done before GSSG or
NADPH is added to the reaction system, since
these seem to interfere with activation of the en-
zyme by FAD.

Reagents: (1) Tris-HCI; 1 M, EDTA: 5 mM,
pH 8.0: It was prepared as described earlier. (2)
Flavin adenine dinucleotide (FAD), 10 µM: 0.8
mg of sodium salt of FAD (SRL, Mwt-829.52)
was dissolved in 100 ml of D/W. (3) Glutathione
oxidized (GSSG), 0.033M: 20.2 mg of GSSG

(SRL, Mwt-612.7) were dissolved in 1 ml of
D/W. (4) Nicotinamide adenine dinucleotide
phosphate reduced (NADPH) 2 nmM: It was pre-
pared as described earlier.

Table II shows the procedure and set up of
tubes for of glutathione reductase assay.

The decrease of optical density was measured
at 340 nm at 37°C of the test against the blank.

Calculations: The number of enzyme units
per ml:

Δ O.D × Vc
A = –––––––––––––––––––––––––––––––

ε × N × VH

Where
Δ O.D : Change in optical density per minute
Vc : The volume of the cuvette in ml = 1 ml
ε : The millimolar extinction coefficient of

the NADPH = 6.22
N : The number of molecules1 of NADPH

converted per molecule of GSSG con-
sumed.

VH : The volume of hemolysate added to the
cuvette in ml = 0.01 ml

The enzyme activity in international units/g Hb

A × 100
E = ––––––––––––––––––––––

Hb

A : The number of enzyme units/ml
Hb : The grams of hemoglobin per 100 ml of

the Hemolysate.

Statistics: Results are expressed as means ±
SD. Statistical analysis was carried out by using
Students t test (unpaired).
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Blank (µl) Test (µl)

Tris HCI; 1M EDTA, 50 50
5 mM, pH 8.0

1:20 hemolysate 10 10
D/W 790 690
FAD 10 µm 100 100

Tubes were incubated at 37°C for 10 minutes

GSSG, 0.033M – 100

Tubes were incubated at 37°C for 10 minutes

NADPH, 2 Mm 50 50

Table II. Glutathione reductase enzyme assay.

The decrease of optical density was measured at 340 nm at
37°C of the test against the blank.



Results

Table III shows the concentrations of malondi-
aldehyde and enzymatic antioxidant enzymes in
controls and cases. 

The present study comprises of 40 clinically
diagnosed cases of rheumatoid arthritis and 40
normal healthy controls. The age group ranges
from 40 to 60 years.

The mean level of MDA(malondialdehyde) in
controls was 6.19 ± 0.96 nmol/ml. The value in
cases  was 11.48 ± 0.76 nmol/ml. The level was
significantly increased (P<0.0001) in RA pa-
tients as compared to controls. 

The value of SOD (superoxide dismutase) in
controls was 948.32 ± 99.88 IU/g of Hb. The
mean value of SOD was 443.68 ± 111.69 IU/g
Hb in the total cases. The level of SOD was sig-
nificantly decreased (P<0.0001) in  cases  com-
pared to controls.

The mean glutathione reductase level was 8.91
± 1.04 IU/g of Hb in controls and the level in
cases  was  2.96 ± 0.79 IU/g of Hb. The level of
glutathione reductase was decreased significantly
(P<0.0001) in all the cases  as compared to con-
trols.

Discussion

Rheumatoid arthritis is a major cause of mor-
bidity as it affects the joints, causing stiffness
and loss of mobility. The cause of rheumatoid
arthritis is mainly joint inflammation initiated by
oxidative stress.  

Involvement of oxygen free radicals (OFR) in
the pathophysiology of inflammation in a num-
ber of organs and tissues has been reported in lit-
erature11,12. Evidence of OFR generation in pa-
tients with RA has been observed by measuring

the product of lipid peroxidation malondialde-
hyde. Antioxidant status was assessed by mea-
suring superoxide dismutase and glutathione re-
ductase, In view of the recent animal studies
strongly suggesting anti-inflammatory role of an-
tioxidants like superoxide dismutase13 and vita-
min E14 in experimentally induced arthritis, an-
tioxidant therapy strategies have been proposed
for the prevention and treatment of RA15-21. Hy-
poxic conditions also disrupt an intracellular ion-
ic environment and alter calcium and phospho-
rous levels. So, estimation of calcium and phos-
phorous levels was done.

In the present study mean level of MDA was
increased significantly in cases compared to
controls. Our findings are in accordance with
the research of Shaabani et al22, Walwadkar et
al23, Ansari and Jaiswal24. MDA is a decomposi-
tion product of lipid peroxidation of polyunsat-
urated fatty acids which is used as an index of
oxidative damage. Gambhir et al25 also reported
markedly  increased concentrations of MDA in
patients as compared to controls. Enhanced
lipid peroxidation may occur as a result of im-
balance between scavenging mechanisms and
free radical generation process. Similar reports
of elevated MDA levels have been reported in
patients with rheumatoid arthritis26.

The mean  level of SOD was significantly de-
creased in cases compared to controls
(P<0.0001). The findings of our study are in ac-
cordance with study of Bae et al27.

DiSilvestro et al28 showed that the administra-
tion of anti-inflammatory drugs increases plasma
SOD activity, indicating the inflammation
process produces free radicals, thereby decreas-
ing SOD activity. Disease itself may inhibit the
activity of SOD and reduce the synthesis of SOD.

Our findings are contradictory to the findings
of Surapneni and Gopan29 who showed signifi-
cant increase in SOD levels in RA.
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Parameters MDA nmol/ml SOD (IU/g of Hb) Glut red (IU/g of Hb)

n = 40 (M-20, F-20)
Controls 6.19 + 0.96 948.32 + 99.88 8.91 + 1.04
Mean + S.D

n = 40 (M-20, F-20)
Cases 11.48 + 0.76 443.68 + 111.69 2.96 + 0.79
Mean + S.D

P. value < 0.0001 < 0.0001 < 0.0001

Table III. MDA and Enzymatic Antioxidants  in controls and cases.
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The mean level of glutathione reductase was
decreased significantly in cases (P<0.0001) com-
pared to controls.

The findings of the present study are in accor-
dance with the results of Palanisamy Pasupathil
et al30, who have observed an enhanced lipid per-
oxidation in rheumatoid arthritis patients with a
concomitant failure of both the plasma, and ery-
throcyte antioxidants defense mechanism. These
results are consistent with the underlying hypoth-
esis that there is an imbalance between ROS pro-
duction and the antioxidant defense system  in
inflammatory RA disease.

Conclusion

In RA there is an increased oxidative stress
and decreased enzymatic antioxidant defense
which is the root cause of joint inflammation
causing arthritis.
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