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Abstract

Considerable controversy exists on the effect of NSAIDs on the oxidative status. Despite being held
pro-oxidant in few instances, there are many studies which have commented on the antioxidant effect
of NSAIDs and its relevance and beneficial utilization in clinical set-up. The present study probed into
the antioxidant potential of some common marketed NSAIDs in in-vitro set up using DPPH and Nitric
oxide radical scavenging assay. Nitric oxide radical scavenging procedure showed maximum
scavenging activity for paracetamol and mefenamic acid, followed by aspirin. Results from DPPH
assay showed maximum scavenging activity from aspirin followed by ibuprofen. Other NSAIDs also
showed considerable radical scavenging activity indicative of antioxidant potential.
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Introduction

Reactive oxygen species (ROS), along with
reactive nitrogen species (RNS), may play an
important role in the pathogenesis and

oxidative degradation of essential cellular
components or indirectly by altering the
protease/anti-protease balance that normally

progressing of many diseases. The cumulative
production of ROS/RNS through either
endogenous or exogenous insults is termed as
oxidative  stress which  contributes to
pathological conditions like inflammatory
tissue injuries, which are mediated by reactive
oxygen metabolites from phagocytic leukocytes
invading the tissue. These reactive radicals and
oxidants may injure cells and tissue directly via
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exists within the intestinal tissue [1]. Oxidative
stress results in direct or indirect ROS-
mediated damage of nucleic acids, proteins,
and lipids and has been significantly implicated
in conditions like carcinogenesis,
neurodegeneration, atherosclerosis, diabetes,
and aging. However, ROS involvement in the
pathogenesis of disease states is not confined to
macromolecular damage.
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ROS levels and the redox state of a cell are
considered to be important in the dysfunction
of various biological signalling pathways. The
formation of ROS via the reduction of
molecular oxygen or by the oxidation of water
leads to the formation of free radicals such as
superoxide anion, hydroxyl radical, and
hydrogen peroxide. Oxidative stress arises
when the oxidant production surpasses the
antioxidant capacity in the cells. NSAIDs have
been shown to be associated with increased
ROS production. NSAIDs has been the most
widely used over-the-counter drugs as well as
the most prescribed class of drugs for a variety
of conditions including pains, rheumatoid
arthritis, osteoarthritis, musculoskeletal
disorders, and other comorbid conditions [2].
Previous research has shown that well known
NSAIDs yields major substances with anti-
inflammatory  property. Since antioxidant
activity of substances may have an important
role in their anti-inflammatory and anti-
proliferative activities, the aim of this work was
to determine the antioxidant properties of some
common marketed NSAIDs in an in-vitro
setup. The objective of the study was to screen
antioxidant activity of commonly marketed
NSAID preparations in various therapeutic
concentrations through processes like DPPH
assay and Nitric oxide scavenging activity.

Materials and Methods

Marketed tablet formulations of different
NSAIDs class viz Aspirin 75 mg [Ecospirin-75
(USV Ltd)], Mefenamic acid [Meftal-Spas
(Blue Cross)], Diclofenac 50 mg [Voveran 50
(Novartis)], lbuprofen 400 mg [Brufen 400
(Abbot India Ltd)], Paracetamol 500mg
[Doliprane 500 (Ankur Drugs and Pharma
Ltd)] and Indomethacin 25 mg [Indocap
(Jagsonpal  Pharmaceuticals  Ltd.)] were
obtained and different concentrations of these
tablets extrapolated from attainable human

therapeutic  plasma  concentrations  were
prepared.
Antioxidant ~ property of the various

concentrations of the prepared sample was
measured using standard in-vitro radical
scavenging assays like DPPH assay, Nitric
oxide radical scavenging assay.
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DPPH Assay

0.1 mM solution of DPPH in methanol was
prepared & 1 ml of this solution was added to 3
ml of various concentrations prepared sample.
After 30 min, absorbance was measured at 517
nm. The percentage of inhibition was
calculated by comparing the absorbance value
of control and test sample. Ascorbic acid was
used as a reference compound [3].

The capability to scavenge the DPPH radical
was calculated using this equation:

%inhibition = (Ac—AE) / As X100

Where, Ac=absorbance of the control and
Ag=absorbance of tested samples.

Nitric Oxide Radical (NO-) Scavenging
Activity

The procedure is based on the principle that,
sodium nitroprusside in aqueous solution at
physiological pH spontaneously generates
nitric oxide which interacts with oxygen to
produce nitrite ions that can be estimated using
Greiss reagent. Scavengers of nitric oxide
compete with oxygen, leading to reduced
production of nitrite ions [4].

Sodium nitroprusside (5 mM) in phosphate
buffered saline (PBS) was mixed with 3.0 mi of
different concentration of tablet solution and
incubate at 25°C for 150 min. The sample from
the above were reacted with Griess reagent (1%
sulphanilamide, 2% H3PO,, 0.1% napthyl-
ethylenediamine dihydrochloride). The
absorbance was measured at 546 nm. Ascorbic
acid was used as reference compound.

The % inhibition was calculated as:

% NO scavenging activity = [Absorbance of
control - Absorbance of test
sample/Absorbance of control] X 100

Results

Percentage radical scavenging activity as a
measure of antioxidant potential was assessed
for the various concentrations of common
marketed NSAIDs like aspirin, paracetamol,
ibuprofen, indomethacin, mefenamic acid and
diclofenac. Results from both nitric oxide
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radical scavenging activity and DPPH assay are
tabulated in Table 1 and Table 2 respectively.
Nitric oxide radical scavenging procedure
showed maximum scavenging activity for
paracetamol 25 mcg/ml and mefenamic acid 20
mcg/ml, followed by aspirin 300 mcg/ml.
Results from DPPH assay showed maximum
scavenging activity from aspirin 300 mcg/ml
followed by ibuprofen 100 mcg/ml. Other
NSAIDs also showed considerable radical
scavenging activity indicative of antioxidant
potential.

Discussion

From treating conditions like rheumatoid
arthritis, osteoarthritis, gout, menstrual pain,
headache/migraine, post-operative pain,
physical injury, ileus, renal colic to being used
for antiplatelet effect, NSAIDs are amongst
most common class of medications prescribed
globally. Various analgesic and anti-
inflammatory agents from natural sources are
known to possess antioxidant potential, which
thereby aids in its beneficial utilization. An
antioxidant is a molecule that inhibits the
oxidation of other molecules that can produce
free radicals, leading to chain reactions that
may damage cells. Antioxidants such as thiols
or ascorbic acid (vitamin C) terminate these
chain reactions. Plants and animals maintain
complex systems of overlapping antioxidants,
such as glutathione and enzymes (e.g., catalase
and superoxide dismutase) produced internally
or the dietary antioxidants, vitamin A, vitamin
C and vitamin E. Various procedures which can
estimate the free radical scavenging activity or
the antioxidant potential of a compound
includes: DPPH assay, Hydrogen peroxide
radical scavenging activity assay, Nitric oxide
radical (NO-) scavenging activity and
Superoxide radical scavenging activity. The
present study explored antioxidant potential of
some common marketed NSAIDs using DPPH
assay and Nitric oxide radical scavenging
activity.

Common NSAIDs from various classes like
aspirin, paracetamol, ibuprofen, indomethacin,
mefenamic acid and diclofenac were adjudged
in-vitro for their radical scavenging potential
indicative of antioxidant effect. Previous
studies have conferred that aspirin exhibited a
protective effect against silica-induced lipid
peroxidation and DNA strand breakage [5].
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Various results showed that aspirin functions as
an antioxidant via its ability to scavenge *OH
radicals. In our present study, aspirin at 300
mcg/ml showed maximum radical scavenging
activity, though DPPH assay in comparison to
other NSAIDs of various classes. lbuprofen,
one of the most sold over-the-counter NSAIDs
possesses potential effect as oxidative stress
and endocrine disruption inducer as identified
in studies [6]. The present study showed that
ibuprofen  exhibiting considerably higher
radical scavenging potentials at 100 mcg/ml.
Paracetamol at concentration of 25 mcg/ml
and mefenamic acid at 20 mcg/ml showed
maximum radical scavenging potential in
comparison to ascorbic acid taken as standard.
Some scavenging properties have been also
reported for diclofenac. Studies have inferred
inhibition of both  phosphatidylcholine
liposomes oxidation and linoleic acid
peroxidation. Diclofenac is known to protect
human erythrocytes against hemolysis process
induced by peroxyl radicals [7]. All these
reports are suggestive of antioxidant potential
of this drug.

On a practical note, several NSAIDs
administered to rats simultaneously with
ethanol diminished some indicators of liver
damage promoted by this hepatotoxic
compound. The use of NSAIDs like aspirin,
naproxen, nimesulide, and piroxicam partially
reversed the increase in triglycerides and
thiobarbituric acid-reactant substances as well
as the decrease in reduced and total glutathione
produced by acute ethanol intoxication [8-10].
NSAIDs have also demonstrated delay in onset
and progression of Alzheimer's disease.
NSAIDs are reported to neutralize the
destructive hydroxyl free radicals. In the human
body, this could also prevent radical mediated
neurotoxic cell death and hinder the formation
of neuritic plaques in the brain [11]. Despite
conflicting studies stating NSAIDs as a pro-
oxidant also [12,13], radical scavenging
potential [14] of commonly used NSAIDs
preparation to an extent outweighs the risk.
However further research on this arena will be
of prime importance in clinical domain.

Conclusion

Antioxidant may be added to the
pharmaceutical preparations to inhibiting the
oxidative decomposition or controlling the free
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radical formation Antioxidant potential of
various compounds has been studied of late.
The present study probed into the antioxidant
potential of some common marketed NSAIDs
in in-vitro set up. Results from this study
concludes that various classes of NSAIDs has
potential antioxidant property as observed from
both assay techniques and can have some
promising clinical implications for these.
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Table 1: Nitric Oxide Radical (NO-) Scavenging Activity

SI. No. Drug Concentration (mcg/ml) % Scavenging Activity
1 Vitamin C (Standard) 100 89.20
2 Aspirin (75 mg) 150 66.18

200 61.18

250 61.7

300 80.5

3 Paracetamol (500 mg) 10 56.8
15 58.9

20 81.2

25 86.3

4 Ibuprofen (400 mg) 25 51.0
50 53.2

75 54.6

100 58.2

5 Indomethacin 1 39.5
1.5 42.4

2.5 48.9

3 48.9

6 Mefenamic Acid 10 54.67
15 59.71

20 86.3

7 Diclofenac 1 27.3
2 38.1

3 47.4

4 59.7

Table 2: DPPH Assay
SI. No. Drug Concentration (mcg/ml) % Scavenging Activity

1 Vitamin C (Standard) 100 80.2
2 Aspirin (75 mg) 150 68.9
200 70.6

250 71.1

300 71.7
3 Paracetamol (500 mg) 10 48.5
15 514

20 51.9
25 525
4 Ibuprofen (400 mg) 25 60.4
50 61.5

75 63.2
100 64.4
5 Indomethacin 1 50.8
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1.5 51.4
2.5 54.2
3 55.9
6 Mefenamic Acid 10 50.8
15 53.1
20 53.6
7 Diclofenac 1 50.8
2 51.4
3 53.1
4 53.6
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