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ABSTRACT

Objective : The present study aimed to analyse the COX2 inhibitory activity of Abutilon indicum. Background :
Prostaglandins are among the major mediators of the body's response to pain and inflammation, and are constituted of
essential fatty acids existing in cell membranes. This reaction was catalysed by cyclooxygenase, a membrane associated
enzyme in two isoforms- COX-1 and COX-2. Abutilon indicum, commonly known as the Indian mallow, is famous for its
therapeutic values, and further study of its COX-2 inhibitory activity is beneficial. Conclusion : Medicinal plants and shrubs
which have little or no side effects have to be further investigated. Further study on its COX-2 inhibition will also increase its
therapeutic value as an anti-inflammatory with added benefits.
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INTRODUCTION

Prostaglandins (PGs) which are used in various physiological and pathological processes, are hormone-like
bioactive materials that moderate autocrine and paracrine signalling over the short distances. High-affinity G
protein-coupled receptors are needed for their performance which include : four EP receptors for PGE2 termed EP1-
EP4, IP receptor for prostacyclin, DP receptor for PGD2, FP receptor for PGF2a. These receptors are connected to
distinct signal transduction pathways [1]. Additionally, peroxisome proliferator-activated receptors (PPAR) have
been recognized as new intracellular PG receptors [2]: Both in the parent cells and closely neighbouring cells, a
prostanoid after being formed, comes out of the cell and interacts with G protein-coupled receptors to change the
second messenger levels [3]. Prostanoids get involved in a lot of physiological and pathophysiological responses
despite the dependence of their tissues on the cellular enzymatic material [4]. Although NSAIDs have been widely
used over the last century, there was not a full understanding of the mechanism of their action until 1971 when their
molecular target and the COX enzyme were recognized by Vane. In the early 1990s, a second isoform (COX-2)
which was different from the first one, was discovered, renamed as COX-1. COX-1 and COX-2 are isoenzymes [5].
Abutilon indicum (Linn.) Sweet (Malvaceae) is a shrub found in India, Sri Lanka, topical areas of America and
Malaysia [6]. In Sanskrit, it is called Atibala. It grows like weeds and is found abundantly in wastelands and
seashores.

Various tribal communities and forest dwellers have extensively used different parts of the plant including leaves,
roots, seeds and seed oil for curing several ailments [7].

Since the ancient times, the leaves of A. indicum have been used for the treatment of piles and toothache. The
extract of A. indicum leaves has been applied in catarrhal bilious diarrhoea, bronchitis, gonorrhoea, fevers and
bladder inflammation [8]. The extract has been prescribed as a mouthwash in different cases of tender gums and
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toothache. Bark of A. indicum is used in strangury and urinary complaints and is valued as a diuretic. Seeds are used
as tonic [9].

A recent study declared that the aqueous alcoholic extract of A. indicum aerial parts is favourable in dentistry
because of containing promising antibacterial substances which act against E. faecalis. E. faecalis that cause root
canal failure during endodontic treatment [10].

Thus, the plant’s COX2 inhibitory activity can be studied and further used for added benefits, as medicinal plants
have lesser side effects than other allopathy medicines.

MATERIALS AND METHODS

Plant materials :

Abutilon indicum extract used in the study was obtained from Green Chem Herbal extracts and formulations,
Bengaluru, India.

Chemicals used :

DMEM, FBS, and pioglitazone were obtained from Sigma Aldrich.co.India. All the other chemicals used in the
study were up to analytical grade.

Assay for Screening of Cyclooxygenase (COX) Inhibition

PGF,, is directly measured by the COX Inhibitor Screening Assay through reducing stannous chloride of COX-
derived PGH; produced in the COX reaction. The reaction buffer, haem, enzyme and plant extract pre-incubated at
37 °C for twenty minutes are included in the reaction system with background and enzyme controls. The reaction
was started by adding arachidonic acid, then incubated for two minutes at 37 °C. The saturated stannous chloride
solution was added to stop the reaction, then it was kept at room temperature for five minutes. EIA was used to
measure the prostaglandins. An aliquot of these reactions was added to the pre - coated plates in triplicates along
with AChE tracer and antiserum, and incubated for 18hours at room temperature on an orbital shaker. Finally, the
plate was developed with Ellman’s Reagent and kept on an orbital shaker at room temperature for 60 minutes in
dark. The absorbance was read at 420 nm. A 4-parameter logistic curve fit was used to plot the data as %B/B0
(Standard Bound / Maximum Bound) versus log concentration. The concentration of each sample was determined
from a standard curve with appropriate dilutions, and used to calculate the percent inhibition as per the formula
given below :

Percent Inhibition (%) = (Activity of Control — Activity of Test) / Activity of Control x 100

The percent inhibition was plotted against the inhibitor concentration to measure the 1Cso value (concentration at
which there was 50% inhibition).

RESULTS

As illustrated in figure 1, different concentrations (15.625, 31.25, 62.5, 125, 250, 500, 1000ug/ml) of Abutilon
indicum extract were evaluated for their inhibitory effect on the activity of COX. The plant extracts exhibited potent
inhibition of the COX — 2 enzyme. Concentration based inhibition was observed against COX — 2 activity. The ICsg
was found to be 116.6pg/ml. Maximum inhibition was found to be 95.33% at 1000ug/ml as represented in figure 1.
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DISCUSSION

Malvaceae family includes almost 244 genera with 4225 species of herbs, shrubs and trees [11]. Around 22 genera
of the family have been reported from India, many of which have ethnomedicinal value e.g., Abutilon
indicum, Gossypium herbaceum, Hibiscus mutabilis, Hibiscus sabdariffa, Hibiscus rosa-sinensis, and several others
[12].

Phytoconstituents isolated from Malvaceae members, belongs to categories such as flavonoids, phenolics, acids, and
polysaccharides exhibit therapeutic activities.

More than 15 phenolics have been identified in A. indicum [13], and among these, eugenol was reported to have
analgesic activity [14] while syringic acid and methyl caffeate were recognized to be cytotoxic.

Agueous and alcohol extracts of leaf of A. indicum increased insulin production in moderately diabetic rats [15]

In another study, the plant extract of A. indicum has been tested in vitro for anti-arthritic activity which
demonstrated a dose dependant effect on protein denaturation, membrane stabilisation and inhibition of proteinases.
More potent analgesic activity was shown by herbal extract compared to acetyl salicylic acid which is a well-
established analgesic drug for arthritis [16].

In a study, the exact toxicity of dried powder of aerial parts and also fresh juice of leaves of A. indicum were
measured in Swiss mice. Either of the above plant material did not affect significantly on body weight [17]. The
exact oral toxicity of the aqueous extract and aqueous suspension of the ethanolic extract of A. indicum leaves was
assessed in Swiss albino mice. They were found to be safe at dose of 4000 mg/kg and 2000 mg/kg respectively and
did not cause death in mice. Therefore, it proves that Abutilon indicum being a natural plant doesn’t have much
toxic effect unlike its counterparts. A firm proof that A. indicum extract shows anti-inflammatory property is a study
conducted by Surendra Sharma and Naveen Goyal with the root extract on Carrageenan induced rat paw oedema
model [18].

Proteinases have been implicated in arthritic reactions. Neutrophils are known to be a rich source of proteinases
containing many neutral serine proteinases in their lysosomal granules. Leucocyte proteinases were previously
reported to be very effective in the development of tissue damage during inflammatory reactions, and proteinase
inhibitors provide significant level of protection. In a study done by Vallabh.D and Varsha.M, Abutilon indicum
exhibited significant anti- proteinase activity [19].

In the present study, as illustrated in Fig 1, different concentrations of Abutilon indicum extract was evaluated for
the inhibitory effect of the COX activity. Concentration based inhibition was observed against COX — 2 activity.
The 1Cs was found to be 116.6ug/ml. The maximum inhibition was found to be 95.33% at 1000ug/ml.

CONCLUSION

Medicinal plants and shrubs which have little or no side effects have to be further investigated. Selective COX2
inhibitors are used to treat pulpal pain because the risk of developing peptic ulcer disease, Gl bleeding and renal
toxicity are increased by non-selective NSAIDs after being used for a long time. The main purported safety
advantages of COX- 2 inhibitors over non- selective NSAIDs are theoretical lack of associated gastropathy [20].
Since Abutilon indicum showed the aforementioned benefits. Further study as seen in figure 1 was done and proved
on its COX-2 inhibition to increase its therapeutic value as an anti-inflammatory with added benefits.
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