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Anti-inflammatory,
analgesic, and antioxidant
activities of methanolic
wood extract of
Pterocarpus santalinus L.

Sir,

Reactive oxygen species (ROS) such as superoxide anion,
hydroxyl, hydrogen peroxide radical, and peroxynitrite
participate in the process of inflammation in various tissues."
Excessively produced ROS can injure cellular biomolecules,
such as nucleic acids, proteins, carbohydrates, and lipids,
causing cellular and tissue damage, which in turn augments
the state of inflammation.>* In addition to their role in acute
inflammation, ROS may also contribute to several chronic
cutaneous inflammatory diseases, such as psoriasis, atopic
dermatitis, and contact dermatitis.[ Therefore, compounds
of natural origin that have scavenging activities toward these
radicals may be expected to have therapeutic potentials for
several inflammatory diseases. Pterocarpus santalinus L.
(Fabaceae) is commonly called as Red sandalwood (English).
In Ayurvedic system of medicine in India, the plant is used
traditionally as an antiseptic, wound healing agent and in
antiacne treatment. A paste of the wood is used as a cooling
external application for inflammations and headache. A
decoction of fruit is used as an astringent tonic in chronic
dysentery.[>! Based on its ethnomedicinal and traditional use,
the plant was screened for analgesic, anti-inflammatory and
antioxidant activities.

The woods of Pterocarpus santalinus L. were purchased
from Yucca Enterprises, Mumbai and authenticated by
Dr. B.D. Vashistha, Department of Botany, Kurukshetra
University, Kurukshetra (Haryana, India). The woods were
thoroughly cleaned, dried in the shade, and stored in an
airtight container at 25 °C. Dried woods of the plant were
coarsely powdered and 200 g of this powdered material was
macerated with 500 ml methanol separately for 48 h. The
Pterocarpus santalinus methanolic wood extract (PSMWE)
was then filtered and distilled on a water bath. The last traces
of the solvent were evaporated under reduced pressure in
rotary evaporator (Heidolph, Model-4011). The yield of the
methanolic extract was 1.8% (w/w). For pharmacological
experiments, a weighed amount of the dried extract was
suspended in 2% (v/v) aqueous Tween 80 solution. The
preliminary phytochemical screening of PSMWE was carried
out as per reported methods.!”!

The male Wistar rats weighing 180-200 g and Swiss albino
mice weighing 25-30 g were purchased from Haryana
Agriculture University, Hisar (Haryana, India). The animals
were maintained under controlled environmental conditions
(i.e., room temperature 25 £ 2°C, relative humidity 60%-
70%), and allowed free access to food and water ad libitum.
The animals were deprived of food for 24 h before the
commencement of the experiment but allowed free access
to water. All studies were carried out by using five animals
in each group. Experimental protocols/procedures used in
this study were approved by the Institutional Animal Ethics
Committee of Kurukshetra University, Kurukshetra, India
and conform to the guidelines of ‘Committee for the Purpose
of Control and Supervision on Experiments on Animals’
[Reg. No. 562/02/a/CPCSEA].

The acute toxicity tests were performed according to OECD-
423 guidelines.®®! Swiss mice (n = 5) of either sex selected by
random sampling technique were employed in this study. The
animals were fasted for 4 h with free access to water only.
PSMWE was administered orally at a dose of 2 g/kg initially
and mortality was observed for 3 days.

The rats were divided into five groups each consisting of
five for screening of anti-inflammatory activity. The control
group received only Tween 80 (2%, v/v) orally, the standard
group received diclofenac sodium (50 mg/kg) i.p. and the test
groups received PSMWE (at the doses of 100, 250, and 500
mg/kg) orally. The carrageenan-induced rat paw edema test
was performed according to reported method.” The measures
were determined at O h (before carrageenan injection), 15, 30,
60, 90, and 120 min after drug treatment.

The analgesic activity of PSMWE was measured against
chemical and thermal stimulus using acetic acid induced
abdominal writhing test'” and Eddy’s hot plate method.["!]
The antioxidant assay of PSMWE was determined using
2,2-diphenyl-1-picrylhydrazyl (DPPH) free radical scavenging
method.'?! All data were represented as mean = S.E.M. and
as percentage. Results were statistically evaluated using one
way ANOVA followed by Dunnett’s #-test. P < 0.001 was
considered significant.

The methanolic wood extract was found to contain glycosides,
essential oils, flavonoids and polyphenolic compounds.
PSMWE did not produce any mortality even at the highest
dose (2000 mg/kg, p.o.) employed. All the doses (100, 250,
and 500 mg/kg, p.o.) of Pterocarpus santalinus methanolic
wood extract were thus found to be non-toxic. The methanolic
extract at 100, 250, and 500 mg/kg p.o. caused an inhibition
on the Carrageenan-induced rat paw edema [Table 1]. The
maximal inhibition in edema volume was observed at a dose
of 500 mg/kg. The methanolic extract at 100, 250, and 500
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mg/kg orally caused an inhibition on the writhing response
induced by acetic acid [Table 1]. The maximal inhibition of
the nociceptive response was achieved at a dose of 500 mg/kg.

The wood extract, when given orally in doses of 100, 250,
and 500 mg/kg, elicited a significant analgesic activity
(P < 0.001) in the hot plate as evidenced by increase in
latency time in seconds [Table 1] as compared with vehicle
control at the end of 15, 30, 60, and 120 min. The increase
in latency time was dose dependent. For the measurements
of the reducing ability, ‘Fe**-Fe?" transformation” in the
presence of PSMWE was found. The reducing capacity of a
compound may serve as a significant indicator of its potential
antioxidant activity. The reductive capabilities of extract
were compared with BHA. The reducing power of PSMWE
was found to increase with increasing concentrations (P <
0.001). DPPH radical was used as a substrate to evaluate the
free radical scavenging activity of PSMWE. The scavenging
effect of PSMWE on the DPPH radical was 76.6 = 1.5 % (P
< 0.001), at a concentration of 500 pug/ml as compared to
the scavenging effects of BHA at 500 pg/ml of 88.4 + 1.4
%, respectively [Table 2].

The results observed in the rat paw edema assay showed a
significant inhibitory activity of the extract in carrageenan
induced paw inflammation, at the doses of 100, 250, and
500 mg/kg administrated p.o. [Table 1]. Edema formation in
paw occurs as a result of production of various inflammatory

mediators like histamine, cyclooxygenase and arachidonic
acid metabolites. Moreover, due to the role of reactive species
in the inflammatory process and recent reports about the
relation between periodontal disease/stomatitis and impaired
antioxidant status, the scavenging effects of the PSMWE on
reactive oxygen species could be considered important for
the anti-inflammatory effect. Acetic acid-induced writhing
model represents pain sensation by triggering localized
inflammatory response. Such pain stimulus causes the release
of free arachidonic acid from tissue phospholipid. The acetic
acid induced writhing response is a sensitive procedure to
evaluate peripherally acting analgesics. The response is
thought to be mediated by peritoneal mast cells, acid sensing
ion channels, and the prostaglandin pathways.

The hotplate method is considered good to examine
compounds acting through opoid receptor; the extract
increased mean basal latency which indicates that it may
act via centrally mediated analgesic mechanism. The extract
inhibited both mechanisms of pain, suggesting that the plant
extract may act as a narcotic analgesic. The present results
indicate the efficacy of PSMWE as an efficient therapeutic
agent in acute anti-inflammatory conditions. The extract
showed strong analgesic action in mice, by inhibiting the
acetic acid-induced writhing and by increasing the latency
period in the hot-plate test. These findings seem to, in part,
justify the folkloric uses of this plant. The methanolic wood
extract was screened for various phytochemical tests and

Table 1: Effect of PSMWE in Carrageenan induced rat paw edema, writhing test and hot-plate test

Groups Dose Carrageenan-induced rat paw edema Writhing test Hot plate test
Change in paw volume? (in ml)
30 min 60 min 90 min 120 min  Change in hs Reduced % ‘r
number of value analgesia® Inhibition value
wriths? (min)

Control (2%, 1.0mlkg 022+0.2 0.36+0.01 0.54+0.010 0.56+0.07 13x22 - 2.45 +0.36 - -
v/v Tween 80)
Diclofenac 50 mg/kg 0.15+0.03 0.18+0.02 0.33+0.010 0.34+0.03 4+0.75 7.826 11.68+0.24 79 21.47
sodium
PSMWE 100 mg/kg 0.28 +0.02 0.33+0.04 0.45+0.012 052+0.01 7+0.83 5217 3.46+0.23 29 2.4
PSMWE 250 mg/kg 0.18 +0.03 0.28+0.02 0.36 +0.010 0.40+0.03 6+0.48 6.086 4.7 +0.29 47 4.95
PSMWE 500 mg/kg 0.16 +0.01 0.21 +0.05 0.34+0.009 0.35+0.02 5+0.33 6.956 8.3 +0.23 70 14.9

All the values are mean + S.E.M.; n= 3; 2P < 0.001 when compared with control; °P < 0.001 when compared with control, PSMWE: Pterocarpus santalinus

methanolic wood extract

Table 2: In vitro free radical scavenging effect of PSMWE

Sample PSMWE BHA

concentration DPPH scavenging activity =~ Reducing power assay = DPPH scavenging activity =~ Reducing power assay
(ng/mi) (% inhibition) (absorbance) (% inhibition) (absorbance)

100 39.9+23 1.078 +1.87 84.1+3.25 0.623 +2.72

200 49.7 +1.6 1.426 + 3.12 86.4 +1.23 1.226 = 1.96

300 60.2 + 1.4** 1.908 + 2.77** 87.9 + 0.69 1.42 +£1.57

400 68.8 + 0.7* 2.42 +1.65 88.0 £ 1.42 2.134 £ 0.8

500 76.6 +2.7* 2.846 + 1.98* 88.4 +2.94 2.164 + 1.96

All the values are mean + S.E.M., n=3; *P < 0.001, **P < 0.05 when compared with standard, PSMWE: Pterocarpus santalinus methanolic wood extract
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polyphenolic compounds. Further, Polyphenolic compounds, Quick Response Code:
like flavonoids, tannins and phenolic acids, commonly found Website:
in plants have been reported to have multiple biological wwwjpharmacol.com

effects, including antioxidant activity. Therefore, presence
of flavonoids and polyphenolic compounds in the extract as
evidenced by preliminary phytochemical screening suggests
that these compounds might be responsible for antioxidant
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and anti-inflammatory effects. There are also reports on the
role of flavonoid, a powerful antioxidant, in analgesic activity
primarily by targeting prostaglandins. Therefore, it can be
assumed that cyclooxygenase (COX) inhibitory activity
together with antioxidant activity may reduce the production
of free arachidonic acid from phospholipid or may inhibit the
enzyme system responsible for the synthesis of prostaglandins
and ultimately relive pain-sensation.
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