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Background: The analgesic activity of petroleum ether, chloroform and methanol extracts of
Semecarpus anacardium was investigated by tail flicking and writhing method using acetyl salicylic | website:

acid as the standard reference. Materials and Methods: The staircase method was adopted for www.phcogres.com

the determination of the acute toxicity. LD, of the petroleum ether extract and the chloroform DOI:

extract was 700 mg/kg; however, the LD, for the methanol extract was 500 mg/kg. After 1 h | 104103/0974-8490.79117
of oral administration of the extracts, 0.6% acetic acid was administered intraperitoneally and Quick Response Code:
the analgesic activity was evaluated. Results: The number of writhing observed in the control
group was 73.33 writhes. The methanol extract showed a significant analgesic activity, with
28.33 writhes, than the petroleum ether extract and the chloroform extract. But, all the extracts
showed proved to be less potent than the standard drug which showed 2.33 writhes. Animals
pretreated with saline did not show a signify cant effect on the latent period of tail-flick response.
The analgesic effect of the petroleum ether extract was comparatively less evident. The maximum
possible analgesia (MPA) increased up to 9.1% which remained elevated above the basal levels
throughout the observation period. The MPA calculated for the chloroform extract increased
to 14.03%. However, the analgesic effect of the methanol extract was also observed at 0.5 h
following oral administration and the effect remained significant throughout the 3 h observation
period, and was increased to 20.43%. Conclusion: Consistent analgesic activity of all the three S.
anacardium extracts was observed by both the methods. The methanol extract was more potent
than the petroleum ether and chloroform extracts but was less effective than the standard drug.
This investigation supported the ethnomedicinal claims of S. anacardium.
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INTRODUCTION pronounced side-effects on the physiology of the body. In
the indigenous system of medicine, several plants possess
Pain is the part of a defensive reaction against dysfunction

of an organ or imbalance in its functions against potentially

an analgesic property and many investigators screened
the plant crude extracts for their analgesic property, viz.

dangerous stimulus. The ascending pathway of pain
includes the contralateral spinothalamic tract, lateral
pons, mid brain to thalamus and ultimately through the
somatosensory cortex of the brain that determines the
locations, intensity and depth of pain. Many drugs used
to relieve the pain and a few drugs like morphine!” and
aspirin® have been significantly used for the last three
decades. Most of the pain-relieving chemicals produced
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Glancium grandiflorum, Basella rubra" Salpichroa rhomboidea,
Euphorbia decipiens,'® Ceriops decandra™ etc. Reports also
indicated that only a few reports were available on screening
of the analgesic activity of phytoconstituents such as
sesquiterpene dilactone from Mikania cordata,® dioclenol
and dioflotin from Dioclea grandiflora, " divaricatol and
hamaudol from Saposhnikovia divaricata"” etc.

This article reports the analgesic effect of Semecarpus
anacardinm Linn. crude extract. 8. anacardinm Linn. belongs
to the family Anacardiaceae, also called the “marking nut,”
which has found many applications in Indian medicine in
the treatment of gout, rheumatic pain and cancer.'! §.
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anacardinm has been evaluated pharmacologically on isolated
tissues and on the whole animal.'¥ Anticancer activity, anti-
inflammatory, antiarthritic and antioxidant activities have
been reported in experimental animals."”! Very few studies
have been reported on the hypolipidemic, hypoglycemic,
antiatherogenic, antifungal, antifertility and neuroprotective
activities.""?"! The antiinflammatory and antiarthritic
activities of milk extract and chloroform extract have been
documented in rats and mice.”*" A significant protection
against FeSO -induced lipid peroxidation with the alcohol
extract of S. anacardium has also been demonstrated.*!

To the best of our knowledge, there are no reports available
on the analgesic activity of S. anacardium. In the present
investigation, we made an attempt to investigate the
analgesic effects of S. anacardinm extracts using tail flicking
and abdominal writhing methods.

MATERIALS AND METHODS

Plant Resource

S. anacardium plant material was collected from the Bhadra
Wild Life Sanctuary of the Western Ghats, Karnataka,
India. The stem bark of this plant was chopped finely
and was shade dried, powdered mechanically and was
subjected to soxhlet extraction using petroleum ether as
the solvent system for about 48 h followed by chloroform
and then methanol successively. The extracts were filtered
and concentrated in vacuum under reduced pressure using
a rotary flash evaporator (Buchi, Flawil, Switzerland),
allowing the solvent to completely evaporate on a water
bath and then finally vacuum dried.

Preparation of the Extracts

The fresh whole plant material was shade dried, powdered
mechanically and subjected to soxhlet extraction using
petroleum ether as the solvent system for about 48 h
followed by chloroform and then methanol successively.
The extracts were filtered and concentrated in vacuum
under reduced pressure using a rotary flash evaporator
(Buchi), allowing for complete evaporation of the solvent
on a water bath and then finally vacuum dried. The yield of
petroleum ether (black pasty in nature), chloroform (dark
brown dry solid in nature) and methanol crude (maroon
pasty in nature) extracts for 1 kg of the powdered whole
plant material was 28.5 g, 20 g and 36.5 g, respectively.

Animals

Male Swiss albino mice weighing 25-30 g were procured
from Central Animal House, National College of
Pharmacy, Shivamogga and were maintained at standard
housing conditions. The animals were fed with a
commercial diet (Durga Feeds and Foods, Bangalore,
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India) and water ad /ibitumr during the experiment. The
Institutional Animal Ethical Committee (Reg. No. NCP/
IAEC/CLEAR/06/2007-08) permitted the study.

The staircase method! was adopted for the determination
of the acute toxicity. Healthy albino mice of either sex
weighing 20-25 g were used to determine the safer dose.
Gum tragacanth (1% w/v) was used as a vehicle to suspend
the extracts and was administered orally.

Analgesic Activity by the Abdominal Writhing Method.
The analgesic activity of petroleum ether, chloroform
and methanol extracts of . anacardium was carried out
using adult Swiss albino mice by the abdominal writhing
method.””! Five groups of six mice each (25-30 g) were
selected and 0.6% acetic acid (dose 10 ml/kg) was injected
intraperitoneally. The number of writhes was counted for
20 min after 5 min of injection of acetic acid into each
mouse. This reading was taken as control. The next day
the same groups of mice were used for evaluating the
analgesic activity. Group I was maintained as control,
group II was administered orally with the suspension of
the crude petroleum ether extract at the dose of 70 mg/kg,
group III with chloroform extract (70 mg/kg) and group
IV was administered with methanol extract (50 mg/kg)
in gum tragacanth (1% w/v). Group V was administered
with acetyl salicylic acid (asprin) used as standard for the
comparison of analgesic activity. The crude extract and the
standard drug were treated 1 h before administration of
acetic acid. After 5 min, each group of mice was observed
for the number of writhes for a duration of 20 min. The
mean value for each group was calculated and compared
with the control.

Analgesic Activity by the Tail-Flick Method

To support the analgesic activity by the writhing method,
petroleum ether, chloroform and methanol extracts of
S. anacardinm were evaluated for analgesic activity by the
tail-flick method using adult Swiss albino mice. Male or
female albino mice weighing between 20 and 25 g were
fasted for 24 h with water given ad /ibitum, maintained at
room temperature and were divided into four groups of six
mice. Group I mice were treated with gum tragacanth (1%
w/v), Group II with petroleum ether extract (70 mg/kg),
Group 11T with chloroform extract (70 mg/kg) and group
IV were administered with methanol extract (50 mg/kg).
The analgesic effect of the test samples was determined by
the hot tail-flick method described by Sewell and Spencer
(1976). One to 2 cm of the tail of mice was immersed in
warm water kept constant at 50°C. The reaction time was
the time taken by the mice to deflect their tails. The first
reading is discarded and the reaction time was taken as a
mean of the next two readings. The latent period of the
tail-flick response was taken as the index of analgesia and
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was determined before and at 0.5, 1.0, 1.5, 2.0, 2.5 and 3.0
h after the administration of drugs. The maximum reaction
time was fixed at 0.5 h (30 min). The maximum possible
analgesia (MPA) was calculated.

Statistical Analysis

The data of the analgesic activity by number of writhes
and tail flicks were expressed as mean £ SEM of six
animals in each group. The statistical analysis was carried
out using one-way ANOVA followed by Tukey’s #test.
The difference in values at P < 0.01 was considered as
statistically significant.

RESULTS

Acute Toxicity Studies

After 72 h of observation, a plot of mortality values vs. log
dose showed that the LD, of the petroleum ether extract
and the chloroform extract was 700 mg/kg. However, the
methanol extract had an LD, of 500 mg/kg body weight
for oral administration. One-tenth of these doses were
considered as a safer dose for administration.

Analgesic Activity by the Writhing Method

The number of writhing observed during a 20-min period
in the control group was 73.33%1.16. The methanol extract
(28.33 £ 2.25) showed a significant analgesic activity than
the petroleum ether extract (51 + 2.62) and the chloroform
extract (45 £ 1.81). But, all the extracts proved to be less
potent than the standard drug acetyl salicylic acid (2.33 £
0.3) |Table 1]. We also observed that animals treated with
petroleum ether, chloroform and methanol extracts showed
a delayed onset of writhes (after 5-16 min) as compared
with the control. And, the animals treated with the standard
drug showed a delayed onset of writhes after 19-20 min.
The results of the analgesic activity are depicted in Figure 1.

Table 1: Analgesic activity of extracts of S.
anacardium by the writhing method.

Drug Dose Number of Incubation

treatment writhes with respect to
control

Control 10 ml/kg (i.p.)  73.33+1.16  3.01 £0.03 min

(acetic acid)

Acetyl 100 mg/kg (p.o.) 2.33+0.3** 19.16 £ 0.12 min

salicylic acid

Petroleum 700 mg/kg (p.0.) 51+ 2.62** 5.83+ 0.7 min

ether extract

Chloroform 700 mg/kg (p.o.) 45+ 1.81** 8.0 £ 0.58 min

extract

Methanol 500 mg/kg (p.o.) 28.33 +2.25"* 16.83 = 1.4 min

extract

Values are the mean + SEM of six mice. Symbols represent statistical significance,
*P <0.05, **P < 0.01 as compared with the control group.

Pharmacognosy Research | January 2011 | Vol 3 | Issue 1

807 7333

t=3
L

N W A g @
S S o
I

Mean Writhing per 20 min
o

o
L

o
L

2 3 4 5
Aspirin  Petroleum Chloroform Methanol
ether extract  extract extract

1
Control

Figure 1: Graph showing the analgesic activity of the extracts of S.
anacardium based on the mean of the writhes.

Analgesic Activity by the Tail-Flick Method
Throughout the 3-h observation, animals pretreated
with saline did not show a significant effect on the latent
period of the tail-flick response. The analgesic effect of
the petroleum ether extract was comparatively less evident
within 0.5 h following oral administration. The MPA
increased up to 9.1 * 0.09%, which remained elevated
above the basal levels throughout the observation period
[Figure 2 and Table 2]. Likewise, the chloroform extract
also exhibited significant analgesia, which began within 0.5
h following oral administration and the effect remained
significant throughout the 3-h observation period (p
<0.01). The MPA calculated for the chloroform extract
increased to 14.03 £ 0.05%. Similarly, the analgesic
effect of the methanol extract was also observed at 0.5
h following oral administration and the effect remained
significant throughout the 3-h observation period. The
MPA calculated for the methanol extract increased to
20.43 £ 0.04%.

DISCUSSION

In the present investigation, petroleum ether, chloroform
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Figure 2: Graph showing the maximum possible analgesia (%) of S.
anacardium extracts
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Table 2: Analgesic effects of S. anacardium extracts on mice by the tail flick method.

Group (N) Dose (p.o.) 0.5h 1.0h 15h 20h 25h 3.0h
Control (normal saline) 10 mifkg 3.33+£0.07 209:+0.03 296+004 352+012 3.19%002 3.71+0.03
Petroleum ether extract 700 mglkg  9.1+0.09** 8.03+0.06* 6.12+0.15* 521+0.19* 4.25%0.03* 2.97 +0.05**
Chloroform extract 700 mg/kg  14.03 £ 0.05** 13.12+£0.17** 8.12+0.08* 7.41+0.15* 567 +0.05* 3.01 £0.17**
Methanol extract 500 mg/kg  20.43 + 0.04** 16.67 £ 0.07** 14.12+0.12* 8.01 £0.03** 5.96 % 0.04** 4.41 + 0.09**

Values are the mean + SEM of six mice. Symbols represent statistical significance, *P < 0.05, ** P < 0.01 as compared with the control group.

and methanol crude extracts of S. anacardium were
evaluated for their analgesic activity by the tail-flick and
abdominal writhing methods to determine the therapeutic
efficacy of S. anacardium. Tail-flick and writhing methods
are the most common tests for evaluating the analgesic
efficacy of drugs/compound/crude extracts in rodents.
The abdominal constriction response induced by glacial
acetic acid is a sensitive procedure to establish peripherally
acting analgesics. This response is thought to involve local
peritoneal receptors.

We used the tail-flick and the writhing method to assess of
the analgesic activity. The methanol extract of S. anacardinm
possessed a significant analgesic activity by increase of
delayed onset of writhing and decrease of the number of
writhes as compared with the control group. However,
the petroleum ether and chloroform extracts showed a
moderate activity.

On the other hand, the hot tail-flick method is shown
here as incapable of differentiating between opiate and
non-opiate analgesics, or between peripherally acting
and centrally acting substances. In the report of Jansen
and Prast (1988), the authors stated that nalorphine
did not antagonize the effect caused by alkaloid from
Mitragyna speciosa. Consistent analgesic activity was
elicited by all the three S. anacardinm extracts by both the
methods used in the present study. The methanol extract
showed consistent results than the petroleum ether and
chloroform extracts. But, this was less effective than the
standard reference acetyl salicylic acid.

CONCLUSION

This investigation revealed that all the extracts of S.
anacardium showed an antinociceptive activity. Results
obtained by the abdominal writhing and tail-flick methods
indicated that among all the three extracts, the methanol
extract was more efficient than the petroleum ether and
the chloroform extracts in its antinociceptive action.
This investigation supports the use of S. anacardinm as an
analgesic medicinal tree by the traditional practitioners of
south India.
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