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Abstract

In the present study three medicinal plafitex negundo Linn (VerbenaceaeBryophyllum pinnatum Linn (Crassulaceae)
andCentella asiatica (Umbelliferae) reported to have significant analggotential were selected to be formulated agheobal
gels with and without permeation enhancers and \esmestigated for their antinociceptive potentiethe dried finely ground
herbs were extracted in distilled water and contbiimedifferent ratios and incorporated in 5% gesdaf carbopol 934 (GF1-
GF15). Antinociceptive activity was evaluated using animal models, viz. acetic acid induced writhresponse and formalin
induced hind paw licking and was compared agaimsttrol and standard diclofenac diethylamine gell§%). All the
formulations significantly (P<0.001) reduced themer of abdominal constrictions and stretchinginfihimbs induced by the
injection of acetic acid. The topical applicatiohpmlyherbal gel formulations GF1-GF15 significan{P<0.001) inhibited the
licking time induced by the injection of formalifihe study established these polyherbal gels aaldeitlternatives to synthetic
analgesic agents.
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1. Introduction

Herbal medicine has become an integral pastasfdard healthcare based on combination of toaaiki
usage and ongoing scientific research. Burgeonibgrast in medicinal herbs has increased scientific
scrutiny of their therapeutic potential and sdfejatural products and medicinal plants are betieoebe
an important source of new chemical substances puitantial therapeutic efficatyVitex negundo Linn
(Verbenaceae), a large aromatic shrub with bluistplp flowers has been used for various medicinal
purposes in Ayurvedic and Unani systems of medicdmalgesic and anti-inflammatory effects\dtex
negundo have been reviewed thoroughly

* For correspondence: Email: dhanilav@yahoo.co.in

Contact: +91 9424513942; Fax: +91 731 2802467
© 2010 HYGEIA journal for drugs and medicines. | Adhts reserved. 0975 6221

14



Dhanila.V, et al, Hygeia.J.D.Med, vol 2 (1) 2010, 14-21

Presence of various flavonoid compounds likey&roxy-3,6,7,3',4’-pentamethoxy flavone and 3,5-
dihydroxy-3',4',6,7-tetramethoxy flavonol are repext in the leaves o¥itex negundo®. Bryophyllum
pinnatum Linn (Crassulaceae) is a shrub with simple ooliate petiolate leaves used mainly in folk
medicine to alleviate pains of various intensitigsl etiologies. The analgesic potency of the agueou
extract of the leaves d@ryophyllum pinnatum demonstrated strong analgesic potency comparabde i
time and dose-dependent manner to a nonsteroid&inBlammatory drug. Presence of various
flavonoids, polyphenols, triterpenoids are reporiedhe leaves oBryophyllum pinnatun®. Centella
asiatica (Umbelliferae) is a perennial, herbaceous creaped in traditional medicine in the treatment of
inflammation, anemia, asthma, blood disorders, dnitis, fever, urinary discharge and splenomegaly.
Various bioactive terpene acids such as asiatid asd madecassic acid are reported from the water-
methanol extraction dfentella asiatica. These phytocompounds may be present in  theeaxtiact of
Centella asiatica that may account for the antinociceptive and afféimmatory activities The objective
of the present investigation is to formulate topigels containing these herbs with and without
permeation enhancers and screen their antinociegptitential.

2. Materials and methods

2. 1.Plant Material

The leaves oBryophyllum pinnatum were collected locally from Indore in the monthJoily 2008.
The dried leaves ofitex negundo and dried leaves dfentella asiatica were purchased from the local
market and the above herbs were identified by coimpavith standard herbarium specimens available in
AICRP on Medicinal & Aromatic plants, J.N. Krishiishwa Vidyalaya, College of Agriculture, Indore,
Madhya Pradesh. Voucher specimen (SCOPE/Phcogf@8¢))1 of the plant was deposited in the
Herbarium of the Department of Pharmacognosy, $i@otlege of Pharmaceutical Education Indore,
Madhya Pradesh.

2. 2 Preparation of aqueous extract

The powdered leaves Bfyophyllum pinnatum, Vitex hegundo and Centella asiatica were soxheleted
individually with distilled water and the percentagyields obtained were 15.6%, 14% and 21%
respectively.

To find the most effective combination for a polgte gel formulation, the obtained extracts wergeadi
in different proportions as defined in Table 1.

2. 3.Preparation of polyherbal gel formulations

Polyherbal gel formulations were preparedrimorporating the extract combined in differentastin
5% gel base of carbopol 934. Menthol and oleicsatidconcentration of 2.5% and 5% were incorporated
in the gels as permeation enhancers. Glycerin 5& wads incorporated as humectant, methyl paraben
0.02 % w/w as preservative, triethanolamine qispfb in the range 6-7 and distilled water g.s. @0
ml. The formulation code of different extract comdtions with and without permeation enhancers are
given in Table 2.
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2.4 Animals

Swiss albino mice of either sex weighing 20@%, from Veterinary College, Mhow (Madhya
Pradesh) were used for these studies. The aniness maintained at 2832 at a relative humidity of 50-
55% and at 12 h light and dark cycles. Animals werased in groups of six per cage and were fed with
standard pellet diedd libitum and allowed free access to drinking water. Thenals were acclimatized
to laboratory conditions prior to experimentatiofll experimental protocols were approved by
Institutional Animal Care and Ethics Committee hehtty CPCSEA (Committee for Purpose of Control
and Supervision of Experiments on Animals).

2. 5 Antinociceptive Activity

Two models, viz. acetic acid induced writhimgponse and formalin induced hind paw licking using
albino mice were employed to study the antinocieepéffect of the polyherbal gel formulations. The
animals were divided into seventeen groups of Bimals each. Group | served as control and received
1% v/v acetic acid intraperitoneally, group Il seilvas standard group and was topically treated with
diclofenac diethylamine gel (1.16%), groups lll-I\Were treated with polyherbal gels (GF1-GF5) with
extract combination (1:2:3), groups VIII-XIl (GF6F&0) and groups XllI- XVII (GF11- GF15) were
treated with polyherbal gels with extract combioat{2:3:1) and (3:1:2) respectively. In all theatraent
groups the polyherbal gel with different combinatimf extracts, with and without permeation enhascer
were topically applied on the abdomen region 15uteis prior to administration of acetic acid 1%\rv.
formalin test standard and polyherbal gel formoladi were topically applied on the dorsal surfacthef
hind paw of mice 30 min prior to administrationdilute formalin.

2. 6. Acetic acid induced writhing response’

Acetic acid (1% v/v) was administered intrafmreally to all the groups at the dose of 1 mi/kglhyp
weight 15 min after the application of polyherbalgg A writhe is indicated by abdominal constriatio
and full extension of hind limb. The number of abmigal constrictions (writhing) and stretching wih
jerk of the hind limb was counted for 30 minuteseafadministering acetic acid. Percent protection
against writhing movement was taken as index dhaaiception. Antinociceptive activity was expredse
as the percentage inhibition of abdominal constmst between control animals and mice pre-treated
(n=6) with the polyherbal gel formulations using flormula
(Control mean — Treated mean) x 100 / Control mean

2.7.Formalin induced hind paw licking in mice®

Nociception was induced by injectingu@ilute formalin (1% in saline solution) under thkin of
the dorsal surface of the hind paw of the mice hBatce was challenged with formalin 30 minutesrafte
being pretreated with the standard and test pdbgidormulations GF1-GF15 and then placed into a
transparent plastic cage and observed. The lickisponse was monitored until 30 minutes starting
immediately after the injection of formalin. The ammt of time spent licking the injected paw was
considered as indicative of pain. Antinociceptiossvdefined as a statistically significant reduciothe
time spent in licking the injected paw in companisdth the control group during 30 min.
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3. Statistical analysis

The statistical analysis of all the results wasied out using one-way ANOVA followed by Tukey
Kramer multiple comparison tests. All the resultdained in the study were compared with the control
group. P values <0.001 were considered to be tatatlyg significant.

4. Results and discussion

Preliminary screening of aqueous extractseafvés ofBryophyllum pinnatum, Vitex negundo and
Centella asiatica showed significant analgesic potential in accocganith the findings of other workers.
The topical application of polyherbal gel formutats GF1-GF15 significantly inhibited the writhing
reaction induced by acetic acid. All the formulasgosignificantly (P<0.001) reduced the number of
abdominal constrictions and stretching of hind kniiduced by the injection of acetic acid as comgar
to control (Table 3). GF5 and GF10 exhibited thghbst writhing inhibition percentage of 95.43% and
93.38% respectively with oleic acid 5% as the patioe enhancer. The highest writhing inhibition
percentage was found in the formulations wiemetella asiatica andVitex negundo were taken in higher
concentrations.

The topical application of polyherbal gel fodations GF1-GF15 significantly inhibited the lickin
time. All the formulations significantly (P<0.00i¢duced the paw licking induced by the injection of
formalin as compared to control. The percentagéeption in formalin test is shown in Table 4. GF3
exhibited the highest percentage protection of @h.&vith menthol 5% as the permeation enhancer.
Flavonoids are known to inhibit the enzyme prostadin synthetase. Since prostaglandins are involved
in the pain perception and are inhibited by flavdapit could be suggested that reduced availgtilit
prostaglandins caused by flavonoidsvitex negundo® and Bryophyllum pinnatun® might be responsible
for the analgesic effect. Similarly the terpen&sdound inCentella asiatica might also be responsible
for the antinociceptive effeés

The primary role of the skin is to act as aribafor drug absorption. There is ample prooft ttee
stratum corneum is the primary barrier to drug ghison through skih Menthol is a natural skin
permeation enhancer with relatively low skin imicgg. Mechanism of skin permeation enhancement by
menthol can be attributed to the increase in skir by altering the barrier properties of the strat
corneum’. Oleic acid a mono-unsaturated fatty acid, becafiits kinked or twisted shape and structure,
is supposed to insert itself into the lipid matsicef the skin, widening the non-aqueous channeld, a
thereby increasing permeatfonMenthol and oleic acid both enhanced the skirmpation of the
polyherbal gels.

5. Conclusion
The polyherbal gels with highest concentratiériVidex negundo and Centella asiatica demonstrated

significant antinociceptive potential. Menthol a@tkic acid in a concentration of 5% also enhanbed t
antinociceptive effect when compared with gels withpermeation enhancers.
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Table 1: Combinatiof extracts for polyherbal gel formulations

Ratio
S.No. Code Bryophyllum pinnatum  Vitex negundo Centella asiatica
1. F1 1 2 3
2. F2 2 3 1
3. F3 3 1 2
Table 2: Formulation offdient extract combinations with and without pertieaenhancers
Extract combination
Code (Bryphyllum pinnatum:Vitex negundo: Permeation enhancers
Centella asiatica)
Menthol Oleic acid
GF1 1:2:3 - -
GF2 1:2:3 2.5 -
GF3 1:2:3 5.0 -
GF4 1:2:3 - 2.5
GF5 1:2:3 - 5.0
GF6 2:3:1 - -
GF7 2:3:1 2.5 -
GF8 2:3:1 5.0 -
GF9 2:3:1 - 2.5
GF10 2:3:1 - 5.0
GF11 3:1:2 - -
GF12 3:1:2 2.5 -
GF13 3:1:2 5.0 -
GF14 3:1:2 - 2.5
GF15 3:1:2 - 5.0
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TableEfect of polyherbal gels on acetic acid inducedhing in mice.

Groups Number of contractions Per centage inhibition
Control 73.0£0.96 0.00
Standard 28.5 + 1.40* 60.95

GF1 34.66 + 1.33* 52.52
GF2 12.5 + 0.95* 82.87
GF3 6.16 + 0.98* 91.56
GF4 17.83 £ 0.54* 75.57
GF5 3.33 £ 0.49* 95.43
GF6 41.0 £ 0.36* 43.83
GF7 18.66 + 0.49* 74.43
GF8 13.0+0.73* 82.19
GF9 22.66 + 0.55* 68.95
GF10 4.83 £ 0.6* 93.38
GF11 39.16 £ 0.79* 46.35
GF12 15.16 £ 0.47* 79.23
GF13 12.0 £ 0.57* 83.56
GF14 24.16 + 0.60* 66.90
GF15 8.5+ 0.76* 88.35

n=6, the values are expressed in Mean = SEM; %<=0p001 when compared with control group (One waOVA followed by
Tukey’s multiple comparison tests).
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Table.4 Antinociceptieffect of polyherbal gels on formalin test in mice.

Groups Mean licking time Per centage pr otection

Control 61.0 + 0.36 0.00

Standard 20.83 + 0.4* 65.85
GF1 38.33 £ 0.21* 37.16
GF2 20.16 + 0.30* 66.95
GF3 13.66 + 0.33* 77.60
GF4 17.0 £ 0.25* 72.13
GF5 14.66 + 0.33* 75.96
GF6 42.16 £ 0.47* 30.88
GF7 21.83 + 0.30* 64.21
GF8 14.33 + 0.21* 76.50
GF9 19.33 + 0.42* 68.31
GF10 15.33 + 0.42* 74.86
GF11 45.83 + 0.30* 24.86
GF12 25.66 + 0.33* 57.93
GF13 17.5 £ 0.56* 71.31
GF14 24.16 £ 0.47* 60.39
GF15 23.16 + 0.47* 62.03

n=6, the values are expressed in Mean + SEM; <0001 when compared with control group (One wAOVA followed by Tukey’s
multiple comparison tests).
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