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ABSTRACT

Antimicrobial resistance is not only increasing the healthcare costs, but also the severity and death rates from certain
In this study analgesic activity of Dashamoolarishtha (Ayurvedic multi-ingredient formulation) were evaluated by
using three models of centrally induced nociception that is hot plate & tail clip model in mice and tail immersion
model in rats. Two doses of Dashamoolarishtha low (1.56ml/kg in mice & 1.08 ml/kg in rats) & high (3.12 ml/kg in
mice & 2.16 ml/kg in rats) were used and pentazocine served as a positive control. Results of the present study has
shown that Dashamoolarishtha in the dose of 3.2ml/kg showed significant increase in reaction time as compared to
control in hot plate model. In tail clip model Dashamoolarishtha low dose & high dose showed statistical
significant antinociceptive effect as compared to control. In tail immersion model also Dashamoolarishtha in both
doses showed statistically significant reduction in pain. Thus to conclude Dashamoolarishtha showed analgesic
activity in various central models of nociception suggesting a promising source of ayurvedic medication for pain.
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INTRODUCTION

Pain is a pervasive public health problem,
and analgesic drugs play a central role in its
treatment. Historically, the most widely used
analgesics have included p-opioid agonists
such as morphine, anti-inflammatory
steroids such as cortisone, and nonsteroidal
anti-inflammatory drugs (NSAIDs) such as
aspirin. Although these drugs are useful
across a wide range of conditions, they have
undesirable side effects which often limit
their use. '# Therefore the search for better
analgesic agent is ongoing.

Medicinal plants play an important role
in folk medicine, and different plant
species have been used in the treatment
of many diseases. Detailed studies are
necessary to prove their Dbiological
activity as herbal medicines derived from
the plant extracts are being increasingly
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utilized to treat a wide variety of clinical
diseases. Dashamoolarishtha, an
Ayurvedic multi-ingredient formulation 1is
used as an analgesic, anti-arthritic agent
and in rheumatism.® Dashamoolarishtha ,a
classical Ayurvedic preparation contains ten
plants - Aegle marmelos, Oroxylum
indicum, Stereospermum suaveolens
Premna integrifolia , Gmelina arborea |,
Solanum  xanthocarpum Solanum
indicum , Desmodium gangeticum , Uraria
picta and Tribulus terrestris In the
Ayurvedic system of medicine it is used
as analgesic, antiarthritic, against cough,
rheumatism, etc. ° Many of these
ingredients  have  been evaluated in
experimental models of inflammation and
pain and have shown to possess anti-
inflammatory and analgesic activities for
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e.g., Oroxylum indicum, * Desmodium
gangeticum, Premna integrifolia L. and
Gmelina arborea,5 Aegle Marmelos, 678 T
terrestris, Solanum xanthocarpum,10
Premna Integrifolia ' However,
surprisingly ~ the  widely  prescribed
Dashamoolarishta ~ has  never  been
evaluated in any of the experimental and
clinical study.

This prompted us to investigate the effects
of pharmacological activities of
Dashamoolarishtha in experimental models
of pain. The purpose of the present study
is to evaluate the possible antinociceptive
activity of Dashamoolarishtha in several
animals models of nociception.

MATERIAL AND METHODS

Ethics: Permission of the Institutional
Animal Ethics Committee was obtained
prior to the commencement of the study.
The study was conducted according to
CPCSEA guidelines.

Experimental animals:

The study was carried out in mice of either
sex weighing between 20-25 g and rats of
either sex weighing between 170-250 g.
Mice were kept in an air conditioned rooms
with temperature 22+3°C, humidity 30-70
%. A 12-h light-dark cycle was maintained
throughout the experimental protocol. Mice
were housed 8 per cage and rats 4 per cage
during acclimatization and treatment. The
cages were of stainless steel top grill having
facilities for food and water ad libitum.
Drugs: Dashamoolarishtha was obtained
from Sandu Brothers in powder form. The
certificate of analysis was given from the
same company. The doses used in the study
were extrapolated for animals from the
lowest and highest dose recommended in the
Ayurvedic texts for human.'

Experimental groups:

Group comprised of 6 animals each
Group 1: Vehicle control (Distilled Water)
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Group 2: Pentazocine
Group 3: Dashamoolarishtha — [Low Dose]
Group 4: Dashamoolarishtha — [High Dose]

Serial | Study drugs Dose in | Dose in
number Mice Rat
(mg/kg) | (mg/kg)

1 Control Distilled water
Pentazocine 7.8 54

3 Dashamoolarishtha | 1.56 1.08
(Low dose)

4 Dashamoolarishtha | 3.12 2.16
(High dose)

Experimental Procedure:

1) Hot plate method"” - Groups of Swiss
mice of either sex weighing between 20-25
g were used. Mice were placed on a hot
plate maintained at 55+0.5°C. The reaction
time was taken as the interval from the
instant animal reached the hot plate until the
moment animal licked its feet or jumped out.
A screening was done and only those mice
which react in 5s were selected to avoid
thermal injury. The latency is recorded
before and after 20, 60 and 90 min
following oral administration of the test
compounds and the standard drug. The mice
was not placed on hot plate for more than 15
seconds to avoid thermal damage to the paw.
2) Tail clip method in mice'*- Group of
Swiss mice of either sex weighing between
20-25 g were used. An artery clip is applied
to the base of the tail (approx 1 cm from
the body) to induce pain. The animal
quickly responds to this noxious stimulus by
biting the clip or the tail near the location of
the clip. The animals which did not show
efforts to dislodge the clip within 15 s were
not used for the experiments. The time
between onset of stimulation and the
response is measured. The tail clip was
applied at 30 min after drug administration
and the basal reaction time was noted.

3) Tail immersion test'>- Wistar rats of
either sex weighing between 170-250 g

www.earthjournals.org




INTERNATIONAL JOURNAL OF PHARMACOLOGY AND THERAPEUTICS

were used. They were placed into
individual cylindrical rat holders leaving the
tail hanging out freely. The animals were
allowed to get acclimatized to rat holders
for 30 min before testing. The lower 5 cm
portion of the tail was marked. This part of
the tail was immersed in a cup of freshly
filled water at 55°C. The reaction time was
recorded and the animals having reaction
time of more than 15 seconds were not used
for the experiment. The reaction time is
determined before and periodically at 30, 60
and 120 min after the oral administration of
test substance.

Statistical Analysis: All  values are
expressed as mean = SEM. One way
ANOVA was followed by Tukey’s test.
Statistically significant results with values of
p< 0.05 were considered.

RESULTS

Hot plate method — As depicted in table 3.1
Dashamoolarishtha high dose showed
statistically significant reaction time at 20
min as compared to control.
Dashamoolarishtha low dose did not show
statistical significance as compared to
control at any time point. Pentazocine, a
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kappa receptor agonist exerted a significant
analgesic effect at all time points compared
to control. The analgesic effect of
Dashamoolarishtha  high  dose  when
compared to pentazocine, was comparable
except at 90 min.

Tail clip method —

As depicted in table 3.2 Dashamoolarishtha
at both doses showed statistically
significant difference in reaction time
(P<0.001) as compared with control
(Distilled water) at 30 min. The analgesic
effect of pentazocine was statistically
significant as compared to
Dashamoolarishtha low dose.

Tail Immersion method

As depicted in table 3.3 Dashamoolarishtha
low dose showed statistically significant
values at 30 min and at 60 min as compared
to control. Dashamoolarishtha high dose
showed statistically significant values at
30,60 & 120 min. Pentazocine, exerted a
significant analgesic effect at all time points
compared to control. The analgesic effect of
pentazocine was statistically significant as

compared to Dashamoolarishtha low dose at
60 & 120 min.

Table 1- Effect of Dashamoolarishtha on the reaction time in Hot plate method.

Group 0 min 20 min 60 min 90 min

DW 4.46+0.72 4.8+1.54 5.93+2.48 5.49+1.66

PZ 4.49+0.53 13.9441.1%* | 13.42+£1.26% | 12.22+1.25%*
DI 4.42+0.65 6.26+4.47%% | 7.71+4.92¢ 4.85+2.94%@@
D2 3.74+1.08 10.95+3.4%* 10.47+3.5 6.71£2.71¢

Values are expressed as Mean+S.D, n=6 .

** p<0.001, * p<0.01 (as compared to control)

@@€ h<0.001, “@ p<0.01, ®p<0.05 (as compared to Pentazocine)

[DW= Distilled water, PZ= Pentazocine, D1= low dose Dashamoolarishtha, D2= High dose Dashamoolarishtha]
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Table 2- Effect of Dashamoolarishtha on the reaction time in Tail clip method.

Group 0 min 30 min

DW 3.78 £1.22 349 =+
1.14

PZ 3.16 £1.33 12.62 +
2.37%*

Dl 3.95+0.53 6.8 =+
2.03*@

D2 3.81+1.14 10.03
+2.09%*

Values expressed are Mean£S.D. (n=6).

** p<0.001, * p<0.05 (as compared to control)
@p<0.05 (as compared to Pentazocine)

[DW= Distilled water, PZ= Pentazocine, D1= low dose Dashamoolarishtha, D2= High dose Dashamoolarishtha]
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Table 3- Effect of Dashamoolarishtha on the reaction time in Tail Immersion method.

Group 0 min 30 min 1 hour 2 hour

DW 3.49+0.47 3.1£0.83 3.76+0.57 3.88+0.71.66

PZ 3.14+1.52 8.44+1.98%** 7.5241.15% %% 5.75+0.79%*

DI 2.86+0.88 6.48+0.62%+* 4.29+0.86“
5.71+0.76*¢

D2 3.16+0.97 7.84+1.43% %% 6.95+1.21%%** 5.2+0.69*

Values expressed as Mean+S.D. (n=6).

*** p<0.001, ** p<0.01, * p<0.05 ( as compared to control)

@p<0.05 (as compared to Pentazocine)
[DW= Distilled water, PZ= Pentazocine, D1= low dose Dashamoolarishtha, D2= High dose Dashamoolarishtha]
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DISCUSSION

The results of the present study
demonstrates that dashamoolarishta has
central analgesic effect as shown by
reduction in reaction time by high dose
dashamoolarishta in all three models of
nociception hot plate method, tail clip & tail
immersion method.

There are various studies reported validating
claims put forth in Ayurveda regarding use
of  Dashamoolarishtha  in  practice.
Dashamoolarishta, an Ayurvedic multi-
ingredient formulation is used as an
analgesic,  antiarthritic,  cough  and
rheumatism. > This formulation contains
roots of ten different plants. These could be
serving different roles like  active
principles,  adjuvant, carrier agent and
stabilizer. However, in most cases of
herbal drugs the claims have not been
substantiated with evidence for its use in the
present indication. Hence the present study
was conducted wherein two doses of
Dashamoolarishta were selected. The doses
were extrapolated from the human dose used
in the clinical practice. A study by Parekar
etal. '® has shown anti-inflammatory
activity of Dashamoolarishtha by using
cotton pellet induced granuloma and
carrageenan induced rat paw edema
models of inflammation. This shows that
Dashamoolarishtha also has peripheral
action by inhibiting the inflammatory
process The study also showed  that
Dashamoolarishtha has peripheral analgesic
activity in acetic acid induced writhing
model. Hence it was decided to evaluate
the central analgesic  activity  of
Dashamoolarishtha by using 3 different
central models for pain i.e. hot plate, tail
clip and tail immersion in hot water.
Pentazocine is a synthetic opiate with partial
agonist/antagonist activity. As it has central
analgesic activity with little or no abuse
potential, it was selected as a positive
control. '’
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These models differ in their ability to
respond to nociceptive stimuli through
different neuronal pathways. The hot plate
and tail-clip test is useful in elucidating
centrally mediated antinociceptive
responses, which mediates painful stimuli
above the spinal cord level."® Whereas tail
immersion represents painful stimuli at
spinal level. Thermal nociceptive tests are
more sensitive to p opioid agonists & non
thermal nociceptive tests to « opioid
agonists. \° The results from present study
show that there may be involvement of both
p and x opioid receptors in the analgesic
activity of dashamoolarishta . Also
Dashamoolarishtha high dose effectively
reversed reaction time in all the three pain
models.

Thus to conclude Dashamoolarishtha
showed analgesic activity in various central
models of nociception suggesting a
promising source of ayurvedic medication
for pain. Further studies at molecular level
to evaluate the mechanism of action are
required. Also studies aimed at isolation and
characterization of active components will
be worthwhile.
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