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Abstract : Free radicals can cause tissue damage. In normal  physiology the  endogenous  free radicals
produced in the body are neutralised by endogenous antioxidants. In inflammatory disease like RA free
radicals may perpetuate tissue damage .  The review disscuss the possible role of  antioxidants in the
treatment of RA
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Free radical (FR) can be defined as a chemical
species, an atom or a molecule that has one or more
unpaired electrons in its valance shell and is capable of
existing independently. Free radical contains an odd
number of electrons which makes it unstable, short lived
and highly reactive, therefore it react quickly with  other
compounds in order to capture the needed electron to
gain stability.   Generally,  free radical attacks the near-
est stable molecule “stealing” its electron. When the
 attacked molecule looses its electron, it becomes a
free radical itself, beginning a chain reaction cascade
resulting in disruption of a living cell1,2.

Most common radical derivatives of oxygen like
superoxide free radical anion (O2

·-),   hydroxyl free radi-
cal (OH·),   lipid peroxyl (LO·),   lipid alkoxyl (LOO·)
and  lipid peroxide (LOOH) as well as non-radical de-
rivatives such as hydrogen peroxide (H2O2) and singlet
oxygen (1O2) are collectively known as reactive oxygen
species (ROS)2.   These free radicals/reactive oxygen
species are produced mainly from two important
sources1,2 in the biological system i.e. cellular  metabo-
lism like mitochondrial electron transport chain,    en-
doplasmic reticulum  oxidation, NADPH oxidase, xan-
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thine oxidase, prostaglandin synthesis, reduced ribo-
flavin, nitric oxide synthetase, reperfusion injury, cyto-
chrome P450, activated neutrophils and phagocytic cells
and  environmental  sources like drugs, pesticides, tran-
sition metals, tobacco smoke, alcohol, radiations and
high temperature.

Free radical and ROS production in the ani-
mal cell is inevitable. Normally, there is an  equilibrium
between a free radical/reactive oxygen species forma-
tion  and  endogenous antioxidant defense mechanisms,
but if this balance is disturbed, it can produce oxidative
stress2-4. This state of oxidative stress can result in in-
jury to all the important cellular components like pro-
teins, DNA and membrane lipids which can cause cell
death.

Antioxidants are the compounds of   exogenous
or endogenous in nature which either prevent the gen-
eration of toxic oxidants or intercept any that are gen-
erated and inactivate them and thereby block the propa-
gation of chain reaction produced by these oxidants5.
These can  be classified as enzymatic antioxidants, su-
peroxide dismutase, catalase, glutathione peroxidase,
glutathione reductase, non-enzymatic antioxidants like
(nutrient antioxidants) beta-carotene,  alpha-tocopherol,
ascorbic acid, bioflavonoids and (metabolic antioxi-
dants)  like glutathione, ceruloplasmin, albumin, biliru-
bin, ferritin, transferrin, uric acid and lactoferrin. In re-



cent years increasing experimental and clinical data has
provided compelling evidences for the involvement of
FR/ROS in large number of pathophysiological
states1,2,6 including rheumatoid arthritis (RA)7-12.

 
 This

has led to increased interest amongst the  researchers
globally to evaluate role of antioxidant therapy in RA.
We had made an attempt to understand the role of re-
active oxygen species in pathogenesis of rheumatoid
arthritis and protection provided by antioxidant supple-
mentation in RA in the present review article.

Reactive oxygen species hypothesis of rheuma-
toid arthritis:

It is well established now that free radicals/re-
active oxygen species play an important role in inflam-
mation13. Nitric oxide (NO) has a role in the regulation
of vascular tone, contributing to cardinal  signs of  in-
flammation,  superoxide free  radical (O2·-) in fibro-
blast proliferation and hydrogen peroxide (H2O2) in
the activation of transcription factors  such as NFkappa
B, an important transcription    factor  controlling the
transcription of a number of cytokine genes including
IL-2 and TNF-α.  Other control  mechanisms which
may be perturbed in inflammation   include: the oxida-
tive modification of  low  density lipoprotein, the oxi-
dative inactivation of alpha-1-protease inhibitor, DNA
damage, lipid peroxidation and heat shock protein
ciated with the activation of neutorphil, NADPH oxi-
dase and endothelial cell xanthine dehydrogenase, which
contribute significantly to the inflammatory process13.

Rheumatoid arthritis is a systemic disease char-
acterized by progressive, erosive, and chronic pol-
yarthritis. Cellular proliferation of the synoviocytes and
neo-angiogenesis leads to formation of pannus which
destroys the articular cartilage and the bone14. Recent
studies7-12 provide evidences for the involvement of FR/
ROS in the pathogenesis of rheumatoid  arthritis.

A recent study7 indicated that increased oxi-
dative stress and/or defective antioxidant status con-
tribute to the pathology of rheumatoid arthritis. The study
showed raised levels of Malondialdehyde and low lev-
els of endogenous antioxidants in patients of rheuma-
toid arthritis. Plasma catalase had also been reported
to be significantly lower in patients with RA8. Another
study reported impaired glutathione reductase activity
in synovial fluid in rheumatoid arthritis9. In active RA10

and juvenile idiopathic arthritis11, increased oxidative
stress and decreased levels of antioxidants have been
reported.

An  epidemiological study12 suggested that low
selenium status may be a risk factor for rheumatoid fac-
tor-negative RA and low alpha-tocopherol status may
be a risk factor for RA independently of rheumatoid
factor status. Another study15 suggested that ROS gen-
eration can be decreased via inhibition of an enzyme
(thioredoxin reductase) by gold thioglucose in RA.
Overall it is well evident that there is increased state of
oxidative stress in RA, which proposes the use of anti-
oxidant supplementation in such patients.

Antioxidant supplementation in RA:
In view of the recent animal studies strongly

suggesting anti-inflammatory role of antioxidants like
superoxide dismutase16 

and vitamin E17 in experimen-
tally induced arthritis, antioxidant therapy strategies have
been proposed for the prevention and treatment of
RA18-24.

Vitamin E seems to uncouple joint inflamma-
tion and joint destruction in the transgenic KRN/NOD
mouse model of RA, with a beneficial effect on joint
destruction18. Therapeutic value of adding a high dose
of vitamin E or an antioxidant combination to the treat-
ment regimen of the rheumatoid disease suggested that
the symptoms of arthritis were better controlled from
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the first month and by the end of the second month
better control of disease was achieved19. Furthermore,
another study suggested that therapeutic co-adminis-
tration of antioxidant along with conventional drugs to
RA patients result in statistically significant increase in
the post- treatment concentration of these antioxidants,
decrease in the concentration of MDA along with im-
proved symptoms20.  Similarly antioxidants and few fatty
acids have been suggested to ameliorate RA and re-
lated disorders21. In a randomized, controlled Medi-
terranean  dietary intervention study22 in patients with
RA, it was observed that plasma levels of vitamin C,
retinol and uric acid inversely correlated with variables
related to disease activity. Thus proposing even dietary
antioxidant interventions in patients of RA.

This fact was supported by other studies23,24.

Another study suggested that proper dietary antioxi-
dant nutrient intake may reduce FR generation and im-
prove antioxidant status in RA patients23. In another
recent study24, intake of certain antioxidant micronutri-
ents particularly beta-cryptoxanthine and supplemen-
tal zinc and possibly diet in fruits and cruciferous veg-
etables were suggested to have protective role against
the development of RA.

Problems associated with antioxidant supplemen-
tation:

The biggest doubt, which antioxidants raises is
that of suicidal oxidative stress, induced by certain an-
tioxidants25-27. These antioxidants can act as pro-oxi-
dants in certain conditions like presence of transition
metals25,26 or at high concentrations27 and can cause
the cell to undergo severe oxidative stress ultimately
resulting in suicidal cell death. Hence, irrational and non-
judicial use of antioxidants can also increase the risk of
potential toxicity. In addition number of questions like
appropriate timing of administration, dosage and dura-

tion of antioxidant therapy still need to be determined.
As one of the study28 pointed that different timing of
administration, dose and duration of antioxidant vita-
mins have variable effects on serum markers of the study.
Delivery at specific site of FR generation and to under-
stand the riddle that FRs are cause or consequence of
disease, still remains a challenge.

Present status of antioxidants in RA:
This review suggests a preventive and an adju-

vant role of antioxidant supplementation or intake of
natural dietary antioxidants in RA patients. However,
therapeutic efficacy, dose, duration and appropriate tim-
ing of administration of antioxidant supplementation to
derive best possible results or still not established.
Therefore, there is need of conducting larger, adequate-
ly powered clinical trials in this direction to find out
answers for all these unsolved questions.
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