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ABSTRACT
Background: Dashamoola, in the form of arishta and kwath, is a commonly used classical Ayurvedic multi‑ingredient
formulation for management of pain, arthritis and inflammatory disorders. Objective: To study analgesic, anti‑inflammatory
and anti‑platelet activity of Dashamoola and its combination with aspirin. Materials and Methods: Wistar albino
rats (180‑200 g) and Swiss albino mice (20‑25 g) of either sex were divided randomly into five groups: Distilled
water, aspirin (500mg/kg in rats; 722.2 mg/kg in mice), Dashamoolarishta (1.8 mL/kg in rats; 2.5 mL/kg in mice) and
Dashamoolarishta with aspirin. Anti‑inflammatory activity was measured by change in paw volume in carrageenan‑induced
inflammation, protein content in model of peritonitis and granuloma weight in cotton pellet granuloma. Analgesic effect
was evaluated by counting number of writhes in writhing model. Maximum platelet aggregation and percentage inhibition
of ADP and collagen‑induced platelet aggregation were estimated in vitro. Statistical analysis was done using one way
ANOVA (post hoc Tukey’s test) and P < 0.05 was considered significant. Results: Dashamoolarishta and its combination
with aspirin showed significantly (P < 0.01) less number of writhes. It showed significant (P < 0.001) anti‑inflammatory
activity by paw edema reduction in rats, decrease in proteins in peritoneal fluid (P < 0.001) and decrease in granuloma
weight (P < 0.05) as compared to respective vehicle control groups. Dashamoola kwath alone and in combination with
aspirin inhibited maximum platelet aggregation and percent inhibition of platelets as compared to vehicle (P < 0.001).
Conclusion: Dashamoola formulation alone and its combination with aspirin showed comparable anti‑inflammatory, analgesic
and anti‑platelet effects to aspirin.
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INTRODUCTION
The search for ideal analgesic and anti‑inflammatory
agents is still on despite introduction of numerous new
drugs over the last century. None of the available agents,
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however, have appreciable safety profiles.[1] Often patients
turn to the traditional systems of medicine for treatment
of chronic inflammatory disorders like osteoarthritis or
rheumatoid arthritis. Scientific evidence for the claimed
medicinal properties of treatments or drugs from the
traditional systems of medicine is sparse.
Dashamoola as the name suggests contains roots of
ten different plants. Of these, five are known as brihad
panchamoola and the remaining as laghoo panchamoola.[2] It is
used in the form of kwath or arishta according to Ayurveda.[3,4]
These formulations are used by the Ayurvedic practitioners
in various conditions for headache, relief of pain and
swelling related to arthritis, pyrexia, abdominal distension
and costo‑chondral pains. It is described as an analgesic,
anti‑arthritic and anti‑rheumatic combination.[5] It is believed
that the 10 ingredients in Dashamoola may be serving different
roles like adjuvant, carrier agent and stabilizer etc.[6] Some
of these ingredients have been evaluated in experimental
models of inflammation and pain and have shown to possess
anti‑inflammatory and analgesic activities.[5,7,8]
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After reviewing the modern literature, it was found that
there were very few studies carried out to validate claims of
Dashamoola as a whole combination for anti‑inflammatory
and analgesic activities. Hence the present study was
planned to assess anti‑inflammatory and analgesic activity
of commercially available standard preparation of
Dashamoola, which was prepared as per the recommended
method in Ayurveda. Keeping in view the possibility of
simultaneous consumption of Dashamoola with modern
anti‑inflammatory‑analgesic drugs by patients, their
combined activities were evaluated in experimental models
of inflammation and pain. The results of earlier studies
in which Dashamoola has consistently shown efficacy in
models of acute inflammationhinted at the possibility
of prostaglandin synthesis inhibition as the probable
mechanism of action. By virtue of the same mechanism,
it may have anti‑platelet effect. If found to be effective,
Dashamoola may be a useful therapeutic adjuvant or
alternative for prevention of myocardial infarction and
stroke. The possibility of anti‑platelet activity of Dashamoola
is hitherto unreported and untested. Hence an in‑vitro
study was conducted to test the anti‑platelet activity of
Dashamoola.
MATERIALS AND METHODS
The study was carried out in 2 Stages. Approval of
Institutional Animal Ethics Committee (AEC/307) for
stage 1 (parts I to IV; animal experiments) and Institutional
Ethics Committee (EC/266/07) for stage 2 (parts V and
VI; in vitro) were obtained prior to commencement of the
study.
Stage 1

In the first stage, experimental studies were done and the
second stage included in vitro study. The first stage was
divided into the following parts: Part I: Carrageenan‑induced
rat paw edema; Part II: Acetic‑acid–induced peritonitis in
mice, Part III: Cotton pellet granuloma in rats and Part IV:
Acetic acid induced writhing in mice.
Animals

Wistar albino rats of either sex weighing 180‑200 g and
Swiss albino mice of either sex weighing 20‑25 g were
used. The animals used in the study were bred from the
Central Animal House of Seth G.S. Medical College and
K.E.M. Hospital, Mumbai (registration number 60/1999)
registered with the Committee for the Purpose of Control
and Supervision of Experiments on Animals (CPCSEA),
Government of India. The guidelines recommended by the
CPCSEA were carefully followed during the entire study.
The animals were housed in clean polypropylene cages
and provided with standard laboratory conditions such as
room temperature at 25 ± 2°C, humidity at 30‑70% and
12

with 12 h light and dark cycle. They were fed with normal
rat chow and Aquaguard pure water in polyethylene bottles
given ad libitum.
Study drugs

Dashamoolarishta (DA) was received as a gift sample from
Sandu Pharmaceuticals and was stored at room temperature
throughout the experiment. Certificate of analysis was
provided by the manufacturer (Batch No: GA‑09; Date of
Mfg: 12/07; A.R. No: F/N/236/07). It was administered
orally once in the dose of 1.8 mL/kg to rats and 2.5 mL/kg
to mice.[4] Commercially available aspirin was the control
used in the study and was administered orally as 1mL, once
a day. The doses of aspirin used were 500 mg/kg/day in
rats and 722.2 mg/kg/day in mice.[9] Distilled water served
as the vehicle control.
Experimental groups

The animals were divided into 5 groups as shown in
Table 1.
Study procedure
Model of acute inflammation-Carrageenan‑induced
paw edema in rats

A set of 30 rats, kept for 12 h fasting prior to experiment
were randomly divided into 5 groups as shown in Table 1.
The study drugs were administered to the respective
groups one hour prior to insult. In this model, 0.1 mL
of subcutaneous injection of commercially available
carrageenan, freshly prepared (30 minutes prior to
injection) as suspension in 1% CMC was injected in the
center of plantar region of right hind paw of the rats.[10]
The paw volume of each rat was measured before and
3 hours after the carrageenan injection using mercury
plethysmograph.[11,12] The percent edema was calculated
using the following formula:[13]
Edema (%) =

Paw volume at the end of 3 h ( mL )
× 100
Basal paw volume ( mL )

Model of acute inflammation ‑ Acetic acid induced
peritonitis in mice

A set of 30 mice after an overnight fasting (12 h) were
randomly allocated to 5 experimental groups [Table 1] to
receive the study drugs one hour prior to insult. Freshly
Table 1: Experimental Groups
Groups
(n=6)
1
2
3
4
5

Drugs administered
Distilled water (Vehicle control)
Insult*+Distilled water (Disease control)
Insult*+Aspirin (500 mg/kg in rats and722.2 mg/kg in mice)
Insult *+Dashamoolarishta (1.8mL/kg for rats and 2.5mL/kg
for mice)
Insult*+Aspirin (500 mg/kg in rats and 722.2 mg/kg in mice)+
Dashamoolarishta (1.8mL/kgin rats and 2.5mL/kgin mice)

* Insult varies in parts I to IV depending upon model of inflammation or pain
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prepared 1.2% acetic acid was injected intra‑peritoneally in
a dose of 0.25 mL/mouse to induce peritonitis.[14] After 3
hours, the animals were sacrificed to perform laparotomy.
Washings of peritoneal lavage, given with 5 mL of saline
containing 0.1 mM EDTA, were collected and processed
for protein content estimation using microprotein kits on
a semi‑auto analyzer.[15]
Protein content was calculated as:

Protein content
Absorbance of test × Concentration of standard ( mg//dL )
=
Absorbance of standard ( mg /dL )

Model of chronic inflammation‑Cotton pellet
granuloma in rats

A set of 24 rats after an overnight fasting (12 h) were
randomly allocated to 4 experimental groups (similar to
groups 2, 3, 4 and 5 shown in Table 1). Cotton pellets
weighing 50 ± 1 mg were autoclaved and soaked in
0.2 mL of distilled water containing penicillin (0.1 mg)
and streptomycin (0.13 mg) and implanted subcutaneously
bilaterally in axilla on ventral aspect of each rat. The
procedure was carried under stringent aseptic precautions.
From the next day, the groups then received respective
study drugs for 7 days. On day 8th, the granulation tissue
identified as firm vascular tissue surrounding and adherent
to the inserted pellets were dissected out. The pellets were
then dried in hot air oven at 60°C for 24 h and weighed
to record the dry weight. Granuloma weight was obtained
by subtracting the weight of cotton pellet on day 0 (before
the experiment) from the weight of cotton pellet on eighth
day (at the end of the experiment).[16]
Model of pain ‑ Acetic acid induced writhing in
mice

After an overnight fasting (for 12 h), a set of 30 mice
received study drugs as given in Table 1. One hour later
they were subjected to insult by injecting 0.25 mL freshly
prepared 3% acetic acid solution intra‑peritoneally.
Writhing movements were counted 5 min after the injection
of acetic acid up to 15 min by an observer who was blinded
to the treatment group. Writhing movement was defined as
a sustained stretching of the abdomen along with extension
of at least one of the hind limbs.[17,18]
After analyzing the results of the above‑mentioned parts,
anti‑platelet effects of Dashamoola were evaluated in an
in vitro study (Phase 2), as follows:
Stage 2

In the second stage the following parts were carried out.
Part V: Platelet aggregation inhibition study with
Dashamoola.

Part VI: Platelet aggregation inhibition study with best
effective concentration of Dashamoola in combination
with aspirin.
Subject population

Six normal male volunteers, between 18 and 55 years of
age were included after taking written informed consent.
The volunteers with history of any bleeding disorder or of
taking NSAID or any other drug that would interfere with
platelet function in the past 7 days, smoking and alcohol
intake etc., were excluded from this study.
Study drugs

Aqueous extract of Dashamoola (kwath‑DK) was purchased
commercially. Two concentrations of DK (Undiluted
and 1:5 dilution) were selected and their non‑toxicity for
platelets was confirmed by carrying out the platelet viability
study based on the lactate dehydrogenase release assay.[19]
The concentration of aspirin used was 0.025 mg/mL.[20]
ADP and collagen served as the platelet aggregating agents.
The concentrations of ADP and collagen were 2.5 µM and
1 µg/mL, respectively, which were identified on the basis
of work done earlier in the department.[21]
Platelet aggregation inhibition study

The recruited volunteers were asked to report to the
laboratory after overnight fasting. Twenty milliliter of
venous blood was collected taking aseptic precautions,
in a citrated buffer tube (3.8% tri‑sodium citrate) and
centrifuged at 800 rpm for 8 minutes to obtain platelet‑rich
plasma (PRP). Platelets from the PRP were counted using
automated cell counter and adjusted to 2 × 105 platelets
per µL using autologous platelet poor plasma. This
working platelet‑rich plasma (WPRP) was used for studying
platelet aggregation by the turbidimetric method[22] on a
platelet aggregocorder using ADP (2.5 µM) and Collagen
(1 µg/mL) as aggregating agents.[23,24]
Ten microliter of distilled water (vehicle) or
aspirin (0.025 mg/mL) or undiluted DK or diluted
DK (1:5) were added to the WPRP cuvettes and incubated
at 37°C in the incubation wells for 3 minutes. The time for
starting the aggregation after adding the aggregating agent
and the time for stopping the procedure were set. The
aggregation pattern was recorded as percent aggregation
versus time for a period of 8 minutes for both ADP
and collagen. The maximum platelet aggregation (MPA)
was recorded as an optical curve on the aggregocorder.
After analyzing the results, the single best effective
concentration of DK was tested again in combination with
aspirin (0.025 mg/mL) using the same methodology.The
percentage inhibition (PI) shown by the vehicle control
and the test drug groups were calculated from the values
of MPA using the formula:
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Percentage Inhibition =

1 -MPA of test drug or aspirin
× 100
MPA of vehicle

Statistical analysis

The readings noted in different groups in all the parts
were expressed as mean ± SD. The data were compared
by one‑way ANOVA followed by post‑hoc Tukey’s
test (GraphPad InStat Version 3.06). A ‘p’ value of < 0.05
was considered statistically significant.
RESULTS
Model of acute inflammation - Carrageenan‑induced
paw edema in rats

At 0 hour, paw volume was comparable between all the
groups (P > 0.05). The rats injected with carrageenan
(disease control group) developed significant edema of
paw (P < 0.001) after 3 hours as compared to distilled
water control group. Aspirin pre‑treated rats developed
significantly less edema (P < 0.01) compared to the disease
control group. The rats receiving DA and those which
received aspirin with DA also showed comparable results
(P < 0.001) [Table 2 and Figure 1].
Model of acute inflammation ‑ acetic acid induced
peritonitis in mice

Protein content of the peritoneal lavage fluid procured from the
mice injected with acetic acid (disease control) was significantly
high (P < 0.001) after 3 h as compared to distilled water
treated group [Table 3]. Pre‑treatment with aspirin significantly
prevented this rise (P < 0.001). Mice receiving DA and those
pre‑treated with the combination of aspirin with DA also
had significantly less protein content (P < 0.001) compared
to the disease control group. The effects of aspirin and the
combination groups were found to be comparable to one
another and exceeded the effect of DA alone.
KU



KU

Model of pain - acetic‑acid - induced writhing in mice

Distilled water injected intraperitoneally in mice did not
produce any writhing response. The mice injected with acetic
acid showed 30.00 ± 9.23 writhing responses when observed
for 10 min. The aspirin (P < 0.001) as well as DA (P < 0.01)
pre‑treatment significantly prevented the writhing responses
compared to distilled water pre‑treated group [Figure 2].
Prior treatment with aspirin and DA given concomitantly
also showed a significant (P < 0.001) decrease in number
of writhes. This effect was better than DA alone (P < 0.05)
as compared to DA, but was comparable to that of aspirin.
Effect of Dashamoola kwath on platelet aggregation
in human volunteers

As shown in Table 5, aspirin significantly (P < 0.001)
inhibited the maximum platelet aggregation (MPA) induced
Table 2: Percent edema of paw in rats
Group (n=6/group)
Distilled water
Disease control
Aspirin
DA
Aspirin+DA

Edema (%)
105.04±9.83
157.43±13.59d
123.53±15.09*
119.18±14.70**, NS
122.45±10.47**, NS

Figures represent Mean±SD. ANOVA followed by post hoc Tukey’s test. dP<0.001
as compared to distilled water. *P<0.01, **P<0.001 as compared to disease
control. NS Not significant as compared to Aspirin

Group (n=6/group)
Distilled water
Disease control
Aspirin
DA
Aspirin+DA

PO




Insult
Distilled water
1.2% acetic acid

Protein content (mg/dl)
75.45±3.51
630.35±28.95d
256.76±26.73*, a
373.77±12.60*
250.13±37.19*, a. NS

Figures represent Mean±SD. ANOVA followed by post hoc Tukey’s test, dP<0.001
as compared to distilled water. *P<0.001 as compared to disease control,
a
P<0.001 as compared to DA. NSNot significant as compared to Aspirin



Table 4: Granuloma weight in rats
':
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Figure 1: Paw volume in rats . Bars represent mean and error bars
represents SD values. ANOVA followed by post hoc Tukey’s test.
d
P< 0.001 as compared to distilled water. *P<0.01 as compared
todisease control. DW: Distilled water, DC: Disease control, Asp:
Aspirin, DA: Dashamoolaristha
14

As depicted in Table 4, the groups of rats administered
either aspirin or the DA following cotton pellet implantation
demonstrated comparable weight of granuloma after 8 days.
These granuloma weights were significantly less (P < 0.05) as
compared to distilled water group. The combination group,
however, did not show statistically significant difference
compared to the vehicle group, though a trend towards
decrease in weight was observed in this group.

Table 3: Protein content in mice





Model of chronic inflammation ‑ Cotton pellet
granuloma in rats

Group (n=6/group)
Distilled water
Aspirin
DA
Aspirin+DA

Weight of granuloma (mg)
197.75±50.28
137.5±19.02*
134.33±8.05*,NS[1]
150.25±13.61NS

Figures represent Mean±SD, ANOVA followed by post hoc Tukey’s test. P<0.05, NSNot
significant as compared to distilled water, NS[1]Not significant as compared to Aspirin

Journal of Ayurveda & Integrative Medicine | January-March 2015 | Vol 6 | Issue 1

[Downloaded free from http://www.jaim.in on Tuesday, December 29, 2015, IP: 196.1.114.238]

Parekar, et al.: Effects of Dashamoola on pain, inflammation and platelets

by ADP and collagen as compared to vehicle control. Both
undiluted DK and 1:5 DK showed comparable effects
to aspirin on MPA and percent inhibition of platelet
aggregation by ADP and collagen. However, between the
two DK groups, undiluted DK showed significantly more
(P < 0.05) percent inhibition of ADP‑induced platelet
aggregation as compared to 1:5 DK group.
Effect of Dashamoola kwath in combination with
aspirin on platelet aggregation in human volunteers

As shown in Table 6, the combination of aspirin and
undiluted DK showed significant percent inhibition
of platelet aggregation as compared to distilled water.
Undiluted DK as well as the combination group showed
comparable effects to aspirin alone on percent inhibition of
platelet aggregation and MPA by both ADP and collagen.
Undiluted DK showed significantly better inhibition of

Number of writhing responses

45
40
35
30
25
20
15
10
5
0
DC

Asp

DA

Asp+DA

Figure 2: Number of writhes in mice . Figures represent mean ± SD,
ANOVA followed by post hoc Tukey’s test. **P<0.001, *P<0.01 as
compared to distilled water pre-treated group. aP<0.05 as compared
to DA. NSNon significant as compared to Aspirin. DW: Distilled water,
DC: Disease control, Asp-aspirin, DA: Dashamoolaristha

ADP (P < 0.01) and collagen (P < 0.05) induced platelet
aggregation than the combination group.
DISCUSSION
A number of animal models which simulate biological and
biochemical characteristics of pain and inflammation are
available for screening of analgesic and anti‑inflammatory
agents. We selected time tested models of acute exudative
phase of inflammation like paw edema induced by the
injection of phlogistic agent like carrageenan[10‑13] and
acetic‑acid–induced peritonitis. [14] These models are
sensitive to steroidal and non‑steroidal anti‑inflammatory
agents. Granulation tissue formation is the key feature in
chronic inflammation and has been employed for screening
anti‑arthritic drugs. Foreign body implantation like cotton
pellet implantation[16] induces initial transudative and
exudative responses ultimately culminating into proliferative
cellular response within 3‑6 days of implantation. Injection
of irritant like acetic acid in the peritoneal cavity develops
writhing, which is a very sensitive model for screening
analgesic drugs that mainly act peripherally.[17,18]
In the carrageenan‑induced paw edema, acetic‑acid–
induced peritonitis and writhing models, a single dose
pretreatment was given. Pretreatment used in these models
evaluated the prophylactic role of Dashamoolarishta, in
prevention of induced inflammation and pain. While, in
the model of cotton pellet induced granuloma, therapy
with either of the agents was given for the period of 7 days
after insertion of pellets, which was as per the standard
protocol used in the experimental studies. Our results
showed that Dashamoolarishta demonstrated comparable
anti‑inflammatory and analgesic effects as shown by aspirin.

Table 5: Effect of DK on platelet aggregation in human volunteers
Groups

Distilled water
Aspirin
Undiluted DK
1:5 DK

ADP 2.5 μM
Maximum platelet
aggregation
65±6.9
23.33±3.45***
17.33±1.51 *** NS, a
29.33±10.42 *** NS

% inhibition of
platelet aggregation
63.65±7.37***
73.18±2.7*** NS, a
53.93±18.73***, NS

Collagen 1μg/ml
Maximum platelet
% inhibition of
aggregation
platelet aggregation
70.67±9.42
30.33±8.50***
57.13±9.77***
23.67±9.46 *** NS
65.77±14.64***, NS
28.17±11.16 *** NS
60.4±13.15***, NS

Figures represent mean±SD, ANOVA followed by post hoc Tukey’s test, ***P<0.001as compared to distilled water.ap<0.05 as compared to 1:5 DK group, NS Non‑significant
as compared to Aspirin, ADP: Adenosine diphosphate

Table 6: Effect of DK with aspirin on platelet aggregation in human volunteers
Groups

Distilled water
Aspirin
Undiluted DK
Undiluted DK+Aspirin

ADP 2.5 μM
Maximum platelet
aggregation
70.17±5.64
23.33±1.63***
17.33±1.57***, a, NS
27.67±7.61 *** NS

% inhibition of
platelet aggregation
68.04±3.15***
75.07±3.68***, a, NS
60.46±10.93***, NS

Collagen 1μg/mL
Maximum platelet
% inhibition of
aggregation
platelet aggregation
79.83±6.27
25±4.48***
68.23±3.08***
23.67±9.46****, NS
74.8±4.82***,*, NS
29.67±7.84 ***, NS
62.84±9.21*** NS

Figures represent mean±SD, ANOVA followed by post hoc Tukey’s test, *** P<0.001 as compared to distilled water,*P<0.05 as compared to Undiluted DK+Aspirin, aP<0.01
as compared to Undiluted DK+Aspirin, NS–Non‑significant as compared to Aspirin, ADP: Adenosine diphosphate
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In carrageenan‑induced paw edema, acetic‑acid–induced
peritonitis and writhing models, prostaglandins are involved
in mediating inflammation. [25‑27] The granulomatous
chronic inflammation is also driven by prostaglandins,
which are liberated from the inflammatory neutrophils
and macrophages migrating to the site of foreign bodies
like cotton pellets.[28] It is likely that Dashamoolarishta
probably has the same mechanism of action as aspirin
i.e., prostaglandin inhibition.
When Dashamoolarishta was co‑administered with aspirin,
there was decreased inflammation and pain in all the four
models when compared to control group. The effects of
combination group were comparable to the aspirin group
in all the three models viz. carrageenan‑induced paw
edema, peritonitis and writhing. On repeated dosing as in
the chronic model of cotton pellet induced granuloma,
the combination showed lesser effects than aspirin alone.
These findings also indicate the possibility that because of
similar mechanism of action, there was no synergism when
Dashamoolarishta and aspirin were used together.
Comparison of Dashamoolarishta and its combination
showed significantly better findings than Dashamoolarishta
alone in only acetic‑acid-induced peritonitis and
writhing models in mice unlike in the other two models
i.e., carrageenan‑induced rat paw edema and cotton pellet
granuloma. Considering the fact that the combination
did not supersede effects seen in aspirin group, these
seemingly better results with combination group versus
Dashamoolarishta alone could be due to variable responses
of animal species.
Our study findings corroborated the evidence generated
by some of the recent studies done in last 2 years by
other researchers. In one study, Dashamoola decoction
(2.88 mL/200g rat) showed significant reduction in
carrageenan‑induced rat paw edema and significant
reduction in cotton pellet granuloma formation when
compared to control group in rats.[29] In another study,
Dashamoola kwath (750 mg/kg in rats) showed 11.4%
while phenylbutazone showed 17.1% reduction in
carrageenan‑induced rat paw edema but it did not show any
effect in granuloma pouch model of chronic inflammation.[30]
Three Dashamoola marketed formulations (2.34 mL/kg in
rats) were shown to cause significant reduction in paw
edema in the study by Pawar et al.[31] Singh et al. demonstrated
that Dashamoola kwath formulation (0.41 mL/20g mice)
led to reduction in the phenylquinone‑induced number
of writhes in mice and also (500 mg/kg in rats) showed
significant reduction in yeast‑induced pyrexia in rats to
a comparable extent toaspirin.[32] In a study by Dawane
and others, Dashamoola formulation (2.90 mL/200 g rat)
showed antipyretic activitycomparable to diclofenac as
16

early as 1 h and lasting for 4 h in Brewer’s yeast‑induced
pyrexia in rats.[33]
In all the above‑mentioned studies, different formulations
and varied doses of Dashamoola were used. This makes
comparison of the available data with ours difficult
except for one study wherein marketed formulation of
Dashamoolarishta was used.[31] The dose used in this study
was higher (2.35mL/kg for rat) than the dose used by
us (1.8 mL/kg for rat). We preferred to adhere to formulation
and doses described in the Ayurvedic pharmacology. Lower
ranges of doses are used for arishta formulation.[34‑36] Arishta
formulation is preferred clinically over kwath as it is more
palatable and effective in long‑term use.[37] An additional
spectrum of Dashamoolarishta was evaluated in the present
study which has not been studied earlier. It was felt that
if Dashamoolarishta has similar mechanism of action as
aspirin, then it would exhibit anti‑platelet activity. However,
while evaluating this activity using in vitro technique, it
was not possible to use Dashamoolarishta. Dashamoola as
arishta, i.e. an alcoholic preparation would have affected
the viability of platelets and vitiated the results. Hence, an
aqueous extract (kwath) of Dashamoola was selected. The
concentrations of Dashamoola kwath for this in vitro study
were selected arbitrarily as there was no prior reported
study in the literature. The selected concentrations, the
undiluted and diluted, as 1:5 were found to be non‑toxic
to platelets as confirmed by the results of platelet viability
study. Both the concentrations of the Dashamoola kwath
inhibited platelet aggregation to a significant extent. This
was a novel finding and is being reported for the first
time. The percentage inhibition of aggregation induced
by ADP and collagen was found to be comparable to
aspirin. Between the two, the undiluted dose was found
to be significantly better than the diluted one. Hence it
was chosen for the combination dose with aspirin. As
in the earlier in vivo experiments, the co‑administration
of undiluted Dashamoola kwath with aspirin although
prevented aggregation of platelets which was comparable
to aspirin alone (for both, ADP and collagen) or Dashamoola
kwath alone (for collagen). The combination does not
show any better effect than the individual drugs as the
target site of action may be common for these drugs.
If the mechanisms were different then potentiation of
each others’ effects on co‑administration would have
been evident as they are observed on co‑administration
of anti‑platelet agents such as aspirin (cyclooxygenase
inhibition) and clopidogrel (P2Y12 inhibitor)[38] or aspirin
and dipyridamole (phosphodiesterase inhibitor).[39]
Ayurvedic texts mention beneficial effects of Dashamoola
especially the kwath preparation in various cardiovascular
diseases.[40,41] The study findings indicate that Dashamoola
can be beneficial in medical management of conditions like
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cardiovascular and cerebrovascular diseases viz. myocardial
infarction and stroke. As anti‑platelet drugs are most
commonly used drugs for the above‑mentioned diseases
for prevention of thrombosis and aspirin remains the first
choice, Dashamoola can be a safer alternative treatment. It
may be possible to use it as an add‑on therapy to aspirin,
which will help clinicians to achieve better efficacy and
reduce doses of aspirin. Future experimental and clinical
studies are needed to explore this possibility.
Further exploratory studies with Dashamoola to evaluate its
effects on cyclooxygenase, inflammatory mediators, other
anti‑aggregatory mechanisms and on gastrointestinal mucosal
membrane would strengthen its position in therapeutics.
CONCLUSION
The present study demonstrated that Dashamoola had
anti‑inflammatory, analgesic and anti‑platelet effects
comparable to that of aspirin. Combination of Dashamoola
with aspirin did not offer any advantage over aspirin
alone. Further studies needed to prove Dashamoola to be
a useful alternative to currently available non‑steroidal
anti‑inflammatory drugs.
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