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SUMMARY

The effect of arogh, a polyherbal formulation-PHF [each 3 g powder contained Nelumbo nucifera
G. (0.24 g), Hemidesmus indicus R. (0.24 g), Zingiber officinale R. (0.24 g), Terminalia chebula R.
(0.24 g), Quercus infectoria O. (0.12 g), Hibiscus rosa-sinensis L. (0.24 g), Rosa damascene M.(0.24
g), Eclipta alba H.(0.24 g), Glycyrrhiza glabra L. (0.24 g)] was investigated in various experimental
models of pain and inflammation. Analgesic activity of PHF was studied in mice using acetic acid
induced writhing, tail immersion and hot plate methods. Anti-inflammatory activity of PHF was
studied in rats using carrageenan induced hind paw edema and formalin induced rat paw edema
methods. PHF significantly (P < 0.05) reduced the number of writhings, increased latency to flick
tail in tail immersion method and elevated the mean basal reaction time in hot plate method. PHF
significantly (P < 0.05) inhibited carrageenan induced hind paw edema and formalin induced rat
paw edema. The PHF was tested at dose of 30, 100, 300 and 500 mg/kg.
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INTRODUCTION

Since time immemorial, indigenous plants have
been a major source of medicine. In folk medicine,
they are used, in single or in combined forms for
treating different types of inflammatory and
arthritic conditions. Prolonged administrations of
steroidal and nonsteroidal anti-inflammatory drugs
are known to be associated for their adverse effects.
Herbal drugs have lesser side effects and are
largely replaced by synthetic drugs. Arogh, a
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polyherbal ayurvedic formulation, composed of 9
plant ingredients was tried for its analgesic and
antiinflammatory activities. Some of its constituents
like E. alba (Karthikumar et al., 2007), Z. officinale
(Vendruscolo et al., 2006), G. glabra (Khaksa et al.,
1996), T. chebula (Dongmo Bertrand et al., 2006),
were claimed to reduce inflammation and pain.
Arogh has antioxidant property (Suchalatha et al.,
2004) and is used in myocardial infarction
(Suchalatha and Shyamala Devi, 2004). There are
no reports on its analgesic and anti-inflammatory
activity. The present study is therefore an attempt
to assess the PHF for its analgesic and anti-
inflammatory activities using various animal
models.
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MATERIALS AND METHODS

Chemicals and drugs

Aspirin  (Research Lab, Mumbai), Pentazocine
(Fortwin, Ranbaxy), Carrageenan (Sigma, Mumbai)
and Formalin (Research Lab, Mumbai) were used
in the study. PHF-Arogh (Rumi Herbals, Chennai)
was a powder formulation. PHF (30, 100, 300 and
500 mg/kg), and Aspirin were prepared in 2%
gum acacia suspension before oral administration.
Formalin and Pentazocine were dissolved in water
for injection before intraperitoneal administration.

Animals

Albino mice (20 - 25 g) and wistar rats (100 - 150 g)
were obtained from serum institute, pune. Animals
were housed in groups of five at an ambient
temperature of 25 + 1°C. Animals had free access to
food and water. Animals were deprived of food
but not water 4 h before the experiment. The
institutional animal ethical committee approved
the protocol of this study.

Acetic acid induced writhing method

In this method, mice in groups of five each were
treated with vehicle, PHF (30, 100, 300 and 500
mg/kg). Analgesic activity of PHF (30, 100, 300
and 500 mg/kg) was assessed by counting the
number of writhes induced by 0.6% acetic acid (10
ml/kg, i.p.) (Koster and Anderson, 1959; Turner,
1971). Number of writhes per animal was counted
in the following 20 min. Aspirin (20 mg/kg, p.o.)
was used as a positive standard. PHF and aspirin
were administered 1 h prior to intra-peritoneal
administration of 0.6% acetic acid. Percentage
protection against writhing was taken as an index
of analgesia.

It is calculated as:

Number of writhing in control group -Number of
writhing in treated group/ Number of writhing in
control group x 100

Tail immersion method

Mice in groups of five each were treated with
vehicle, pentazocine (17.5 mg/kg, i.p.) and PHF
(30, 100, 300 and 500 mg/kg) The distal 2 - 3 cm
portion of mouse-tail was immersed in hot water
maintained at 55 + 0.5°C (Turner, 1971). The time
taken by the mouse to withdraw the tail from hot
water was noted as reaction time.

Hot plate method

Mice in groups of five each were treated with
vehicle, pentazocine (17.5 mg/kg, ip.) and PHF (30,
100, 300 and 500 mg/kg, p.o.) They were placed on
a hot plate maintained at a temperature of 55 *
0.5°C (Turner, 1971). The latency to lick the paw or
jump from the hot plate was noted as the reaction
time. The reaction time was noted at 0, 15, 30, 45,
60, 90 and 120 min.

The cut off time was considered as 15 s. The cut
off time is determined by taking the average
reaction time plus 3 times the standard deviation of
the combined latencies of the control mice at all
time periods.

Carrageenan induced rat paw edema

The method of Winter et al. (1962) was used to
study acute inflammation. Rats in groups of five
each were treated with vehicle, PHF (30, 100, 300
and 500 mg/kg, p.o.) and Aspirin (20 mg/kg) one
hour prior to Carrageenan injection. 0.1 ml of 1%
Carrageenan was injected into the subplantar
tissue of left hind paw of each rat. Swelling of
carrageenan injected foot was measured at0, 1, 2, 3,
4 h using Plethysmometer (UGO Basile, Italy)
(Vogel, 2002). The right hind paw was injected
with 0.1 ml of vehicle.

Formalin induced rat paw edema

Rats in groups of five each were treated with
vehicle, PHF (30, 100, 300 and 500 mg/kg, p.o.),
and Aspirin (20 mg/kg) one hour prior to formalin
injection. 0.05 ml of 1%w/v solution of formalin
was injected into the subplantar tissue of left hind
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paw of each rat. Swelling of formalin-injected foot was
measured at 0, 1, 2, 3, 4 h using plethysmometer
(UGO Basile, Italy) (Roy et al., 1982; Dimo et al.,
2006). The right hind paw was injected with 0.1 ml
of vehicle. The % decrease in paw volume is
calculated as:

Change in volume in control group - Change in
volume in treated group/Change in volume in
control group x 100

Statistics

All values are shown as mean + S.E.M. Statistical
analysis was performed using one-way analysis of
variance (ANOVA) followed by Dunnett’s test. P <
0.05 was considered statistically significant.

RESULTS

Acetic acid induced writhing method

PHF (30, 100, 300 and 500 mg/kg.) significantly (P
< 0.05) reduced the number of writhing induced by
acetic acid. Maximum percentage of inhibition of
writhing response was observed with PHF (500
mg/kg).Aspirin showed a maximum inhibition of
writhing response as 49.35%. The observations are
given in Table 1.

Tail immersion method
PHF (100, 300 and 500 mg/kg) significantly (P <

M Mohan et al.

Table 1. Effect of PHF (30, 100, 300, and 500 mg/kg)
on acetic acid induced writhing in mice

Treatment Number of %
(mg/kg) writhings Inhibition
Control 31.2+0.86 -
Aspirin (20) 15.8 £0.91* 49.35
PHF (30) 27.6 +0.6* 11.53
PHF (100) 23.4 +0.50* 25
PHF (300) 20.8 £ 0.37* 33.33
PHF (500) 15.8 £ 0.86* 49.35
F (5,24); 76.03
P-value 0.000

n = 5. The observations are mean + S. EM. * P < 0.05,
as compared to control. (ANOVA followed by
Dunnett’s test). PHF = Polyherbal formulation.

0.05) increased latency to flick tail as compared to
control animals. The highest nociception inhibition
was exhibited by PHF (500 mg/kg) at 15 min. The
maximum nociception inhibition by pentazocine
was observed at 15 min. PHF (30 mg/kg) did not
produce any significant nociception inhibition as
compared to control group. The observations are
given in Table 2.

Hot plate method

PHF (100, 300 and 500 mg/kg) significantly (P < 0.05)
elevated the mean basal reaction time as compared
to control group. The highest nociception inhibition
was exhibited by PHF (500 mg/kg) at 15 min. The
maximum nociception inhibition by pentazocine

Table 2. Effect of PHF (30, 100, 300 and 500 mg/kg) on Tail immersion method in mice

Treatment Latency to flick tail (sec)

(mg/kg) 0 min 15 min 30 min 45 min 60 min 90 min 120 min
Control 28+047 283+047 2831049 283+046 285+047 2831047 2851047
Pentazocine (17.5) 276+025 658+0.17% 630+£015* 568+014* 540+010* 4.62+015* 435+0.15
PHF (30) 287+040 291+040 291+041 290+041 2891041 289+041 2.88+040
PHEF (100) 258+030 7.03+060* 586+071* 523+046* 4911034 418+029 390+026
PHEF (300) 263+023 778+024* 721+015* 5441037 466+046 367+038 3.09+032
PHEF (500) 231+019 801+1.15¢* 753+151* 652+117* 562+1.08* 461+074* 357+0.73

F(5,24) 0.39 10.72 7.99 6.60 473 324 1.98

0.849 0.000 0.000 0.000 0.004 0.021 0.116

n = 5.The observations are mean + S.E.M. * P < (.05, as compared to control. (ANOVA followed by Dunnett’s test).

PHF = Polyherbal formulation.
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Table 3. Effect of PHF (30, 100, 300 and 500 mg/kg) on Hot plate method in mice

Treatment Basal reaction time (sec)
(mg/kg) 0 min 15 min 30 min 45 min 60 min 90 min 120 min
Control 2+046 1991046 1991046 1.99+046 1.99+046 1.99+046 1991046
Pentazocine (17.5) 2.85+033 875+045* 736+042* 6.51+£037¢ 587+044* 540+041* 4.89+0.35*
PHEF (30) 264+051 263+051 264+051 262+054 262+052 261+052 261+052
PHEF (100) 274+028 936+1.15% 6.81+061* 541+0.36* 4.88+053* 390+039* 3.28+0.31
PHEF (300) 257+020 940+0.89* 7.82+046* 516+034* 441+018 3.78+026* 3.15%0.29
PHEF (500) 238+£0.18 1025+0.61* 917+£0.62* 8141052 728+033* 591+0.22* 487+0.17*
F (5, 24) 0.74 25.80 30.94 24.29 21.16 14.87 9.70
P-value 0.587 0.000 0.000 0.000 0.000 0.000 0.000

n = 5.The observations are mean + S.E.M. *P < 0.05, as compared to control. (ANOVA followed by Dunnett’s test).
PHF = Polyherbal formulation.

Table 4. Effect of PHF (30, 100, 300 and 500 mg/kg) on Carrageenan Induced Rat Paw Edema

Treatment Mean increase in paw volume (ml) % Inhibition
(mg/kg) 0Oh 1h 2h 3h 4h at4h
Control 0.77 £0.04 1.16 £ 0.01 1.91+0.01 2.12+0.03 218 +0.01 -

Aspirin (20) 074 +0.06 1+0.03* 1.08 +0.03* 1.1+0.03* 1.1+0.03* 49.54
PHF (30) 0.72+0.07 0.97 £ 0.06* 1.34 +0.07* 1.4+0.01* 1.39 +0.08* 36.23

PHF (100) 0.75+0.05 1+0.01* 1.44 +0.08* 1.5+0.05* 1.30 £ 0.06* 40.36

PHF (300) 0.81+0.08 0.99 +0.01* 1.51 £0.06* 1.6 £0.07* 1.30 +0.04* 40.33

PHF (500) 0.71+0.06 0.96 +0.04* 1.16 £ 0.06* 1.3 +0.05* 1.25+0.05* 42.66
F (5,24) 0.28 3.92 21.65 27.26 58.70
P-value 0.877 0.003 0.000 0.000 0.000

n = 5. The observations are mean + S.EM. *P < 0.05, as compared to control. (ANOVA followed by Dunnett’s
test). PHF = Polyherbal formulation.

Table 5. Effect of PHF (30, 100, 300, and 500 mg/kg) on Formalin Induced Rat Paw Edema

Treatment Mean increase in paw volume (ml) % Inhibition
(mg/kg) Oh 1h 2h 3h 4h at4h
Control 0.53 £ 0.01 1.02+£0.01 1.16 £ 0.03 1.28 £0.03 1.35+0.03 -

Aspirin (20) 0.57 £ 0.01 0.87+0.02*  0.98 +0.02* 1.09+0.02*  0.87+0.01* 35.50
PHF (30) 0.59 £ 0.01 0.77+0.01*  0.95+0.01* 1.04 £ 0.01* 0.88 £ 0.02* 34.81

PHF (100) 0.52 £0.02 0.75+0.03*  0.93+0.03* 1.01 £ 0.01* 0.85 £ 0.01* 37.03

PHEF (300) 0.51+0.02 0.73+0.03*  0.92+0.02* 1.02+0.01* 0.85 £ 0.03* 37.03

PHF (500) 0.50 £ 0.01 0.75+0.02*  0.86+0.02* 0.94+0.01* 0.77£0.02* 42.96
F (5,24) 297 26.89 20.41 48.09 94.66
P-value 0.000 0.000 0.000 0.000 0.000

n = 5.The observations are mean + S.E.M. *P < 0.05, as compared to control. (ANOVA followed by Dunnett’s test).
PHF = Polyherbal formulation.

was observed at 15 min. PHF (30 mg/kg) did not
produce any significant nociception inhibition as

Carrageenan induced rat paw edema
The PHF (30, 100, 300 and 500 mg/kg) significantly
compared to control group. The observations are (P < 0.05) inhibited carrageenan induced rat paw

given in Table 3. edema as compared to control group. Maximum
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inhibition of paw edema was observed with PHF
(500 mg/kg) at 4 h when compared to the control
group. Aspirin inhibited paw edema by 49.54%.
The observations are given in Table 4.

Formalin induced rat paw edema

The PHF (30, 100, 300 and 500 mg/kg) significantly
(P < 0.05) inhibited formalin induced rat paw edema.
Maximum inhibition of paw edema was observed
with PHF (500 mg/kg) at 4 h when compared to the
control group. Aspirin inhibited paw edema by
35.50%. The observations are given in Table 5.

DISCUSSION

The preliminary phytochemical screening of PHF
showed the presence of alkaloids, saponins,
steroids, flavonoids, and tannins in our laboratory
(Kokate, 1994). These compounds have well
known anti-inflammatory effects (Capasso et al,
1983; Senatore et al., 1989; Santos et al., 1995; Park et
al., 2001). The effects observed with PHF could
possibly be due to the synergistic actions of these
compounds. In the present study, PHF demonstrated
a significant (P < 0.05) analgesic and anti-inflammatory
activity at different dose levels in various animal
models of pain and inflammation. Acetic acid
induced writhing is a sensitive method for screening
peripheral analgesic effect of compounds. It causes
an increase in concentration of PGE2 and PGF2a in
the peritoneal fluid (Collier et al., 1968; Bentley et
al, 1983). The hot plate method and tail flick
method originally described by Woolfe and Mac
Donald (1994) has been found to be suitable for the
evaluation of centrally but not peripherally acting
analgesics. The nociceptors seem to be sensitized
by sensory nerves. The involvement of endogenous
substances such as PGs may be minimized in this
model. In our study, PHF (100, 300 and 500 mg/
kg) exhibited a significant analgesic effect in all
above models of pain.

Edema induced by phlogistic agents is a widely
accepted model for the evaluation of anti-edemal

effect of drugs (Winter et al.,, 1962; El-Shenawy et
al., 2002). To assess the anti-inflammatory activity,
PHF was evaluated by two popular screening
models widely used for NSAID namely Carrageenan
induced rat paw edema and Formalin-induced
paw edema. Carrageenan induced rat paw edema
shows a biphasic effect (Vinegar et al., 1969). The
first phase is due to release of histamine and
serotonin (5-HT) (0 - 2 h), plateau phase is maintained
by kinin like substance (3 h) and second accelerating
phase of swelling is attributed to PG release (4 h).
In our study, PHF (30, 100, 300 and 500 mg/kg,
p.o.) significantly (P < 0.05) reduced the edema
induced by carrageenan in all three phases.

Formalin induced edema also shows a biphasic
response and originate mainly from neurogenic
inflammation followed by participation of kinins
and leukocytes with their pro-inflammatory
factors including PGs (Wheelar-Aceto and Cowan,
1991). According to Chen et al, 1995 acute
inflammation induced by formalin results from cell
damage which provides the production of endogenous
mediators like histamine and bradykinin. Edema
produced by formalin was significantly (P < 0.05)
inhibited by PHF (30, 100, 300 and 500 mg/kg,
p.0.). Carrageenan was found to be more potent in
inducing edema than formalin, indicating a more
reliable model for inflammation. Thus, it is
concluded that PHF posses analgesic and anti-
inflammatory properties which are probably
mediated via inhibition of prostaglandin synthesis
as well as central inhibitory mechanism and may
have a potential benefit for the management of
pain and inflammatory disorders.
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