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ABSTRACT

The aim of the present study was an attempt maderifaboratory to research for herbal-based amflammatory
products known to have beneficial effects of arftammatory disorders in traditional medicines. Thknt
materials used for the anti-inflammatory activitene Curcuma longa, Bombax ceiba, Ficus bengalesnsisLens
culinaris. Various in-vitro and in-vivo models halveen proposed as being able to detect anti-inflatorg effect.

A few of these methods have been symmetricallyateal for their potential usefulness in screenimpdficial
effects on acne. The result obtains by MECL, MEB&> 50.06% suppression where as other combinatigaL
and MEFB are 45.97% and MEFB and MEBC was 35.50% amombination of MECL, MEFB and MEBC was
31.35 % suppression in paw oedema volume whiaxtiemely significant as comparable to standardgd
indomethacin 10mg/kg.

Keywords. anti-inflammatory,P. acnheanti acne activityCurcuma longaBombax ceibaFicus bengalensiand
Lens culinaris.

INTRODUCTION

Acne is an affection that concern 80% of young pedap the world with the significant impact on theuality of
life. A peak of frequency was noted in the ageugrof 21-25 years in the 2 sexes. The prevalendisebse results
in 20% of all visits to dermatologist belonging facne [1]. Acne vulgaris is a most common dermagjickd
disorder of pilosebaceous units and topical theiapgcommended for the management of acne withedohytic,
anti-inflammatory agents, along with antimicrobif@$ Propionibacterium acnefP. acnesylay an important role
in the pathogenesis of acne inflammation by pragyigiolymorphonuclear leukocyte and monocyte or ojatage
to produce proinflammatory mediators. Moreover, acnescan also induce follicular keratinocytes to reteas
interleukin-1, which causes keratinocytes to peoife and contributes to the formation of the meml
micromedo. Therefore, the compounds for targetorgavulgaris should be able to inhibit Acneq3].

The complexity of the inflammatory process and tlisersity of the drugs that have been found effectin
modifying this process have resulted in the devalemp of numerous methods of assay for distingugslanti-
inflammatory substances. Variousvitro andin-vivo models have been proposed as being able to detéet
inflammatory effect. A few of these methods haverbeymmetrically evaluated for their potential usedéss in
screening beneficial effects on acne. An attemp$ weade in our laboratory to search for herbal-baesetit
inflammatory products known to have beneficial effefor inflammatory disorders in traditional medes.
Predominantly, however, these studies are aimdohdonew drugs against acne and other inflammattsgrder.
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Since the etiology of acne is considered to beelgrgmmunological, special tests have been develojme
investigate various immunological and allergic fast

MATERIALSAND METHODS

Preparation of extracts

The plant materials d€urcuma longa L, Lens culinaris monech , Bombakacel, and Ficus benghalensis kwere
collected from Bhopal M.P on December 2013. Thatemals were authenticated by Dr. Zia UL Hasan,
Department of Botany, Saifia Science College, BhdpaP.) and preserved in the herbarium of the €yl
Specimen Voucher na49/Bot./Saifia/13. was assigned for further reference. The air-daied powdered defatted
marc of the drug was subjected to extraction witthanol. The crude was soaked in 2.5 L of methtmd-7 days
accompanying occasional shaking and stirring. Thelermixture was then filtered through a wool pfojowed

by Whatman filter paper and the filtrate thus afitai was concentrated at 40°C with a rotary evaporat

Animal and Chemicals

Animals

Albino rats 100-150 gm of either sex were usedlie@ experiment. The animals were housed in thgppopylene
cages in animal hous&] T Pharmacy, Bhopal M.P. and provided with food and watead libitum The research
was conducted in accordance with the ethical r@esanimal experimentation approved letter: - byiceth
committee Reg. No. (TIT/ IAEC/831/P’col/2014/45).

Chemicals

Croton oil was purchased from Sigma-Aldrich Ind\DIA. Solutions in acetone are made fresh as requir
Solutions in acetone are made fresh as requirésllight-sensitive, Toxic by inhalation, in contaeith the skin. It
is irritating to the eyes and respiratory systemshbuld be stored at room temperature.

Acutetoxicity studies (L Ds)

The acute oral toxicity studies of MECL, MEBC, MERBd MELC was determined using Swiss albino mid¢ee T
animals were fasted for 3 hours prior to the expent and were administered with a single dosextfets
dissolved in 5% gum acacia (dose range from 50@20¢/kg at various dose levels) and observed fatatity up
to 48 hours (short term toxicity). Based on thersterm toxicity, the dose of next animal was detiered as per
OECD guideline 423. All the animals were also obedrfor long-term toxicity (14 days). [4].

Experimental design:-

The rats were divided into control group (group,-standard drug treatment group ( group —Il), Metilic extract
MECL, MEBC, MEFB, and MECL group ( group IlI, IV, WI) and comparising 6 rats each. Group — | rats
received only the vehicle ( 5% gum acacia, 1 ml/@60. Rats of group — Il were treated orally with Ing/kg of
Indomethacin as a standard drug. Rats of grouphM|IV, VI, were treated orally with (250 mg/kg) BCL, MEBC,
MEFB, and MECL respectively by orogastric cannula.

Preparation of test and standard drug solution

a) Croton oil: Croton oil solution was prepared by using acetdfeug in 10 pl acetone).
b) Standard drug: Standard drug indomethacin was used for topicahimidtration.

c) Test sample: Methanol extract of selected plant was used foluaiin.

Group test animals

Six groups of 6 rats each were selected for diffeti@atment groups.

Group 1. One is served as control.

Group 2: Animals of groups 2 received standard drug indoemthtopically and p.o.

Group 3,4,5and 6: Similarly groups 3, 4, 5 and 6 received a methantlact in form of solution.

Method for testing acute and sub acute inflammation [5].

Cotton pelletsinduced granulomain rats:

The animals were divided into 6 groups of 6 animialsach group. The rats were anesthetized withhBiether
and sterile cotton pellets weighing 20+ 1mg werelanted subcutaneously into the groin region oheat. Group

| served and received the vehicle (5% gum acaciaj/100gm). MECL, MEBC, MEFB and MELC (250 mg/kg)
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was administered orally to groups Il to V animiids 7 consecutive days from the day of cotton pefiglantation.
Group Il animals received Indomethacin at a dos&Oofng/kg for the same period. Of 8ay, the animals were
anesthetized and the pellets together with the ujpama tissue were carefully removed and made freen f
extraneous tissues. The wet pellets dried in am @te60°C for 24 hrs. to the pellets weight, afteat the dried
pellets were weighed again. An Increment in the wlejght of the pellets was taken as a measure afujpma
formation. The anti-proliferative effect of MECIMEBC, MEFB, and MECL was compared with control.

% Inhibition = = x 100

Where, we represents the pellet weight of the cbgtioup animals and WT represents the pellet weaifjthe drug
treated group animals [6].

Reagent composition
A. Sterilized cotton pellet (Each weighing 20 mg inmpéad subcutaneous{s.c.})
B. Indomethacin 10 mg/kg, p.o. prepared as a stockisal

Paw oedema in Albino Rats. The rats were divided into 6 groups ( n=6). Tiféerent groups were treated orally
with MECL, MEBC, MEFB, and MECL (250 mg/kg ), indatihacin 10 mg/kg and vehicle control (5% gum acacia
1 ml/ 100gm). The MECL, MEBC, MEFB and MECL stardiairug and vehicle control were administered 1 hour
prior to an injection of 0.1 ml of 1% freshly prepd suspension of carrageenan in normal salineanight hind
paw sub planter of each rat. The paw volume wassured initially and then at 1, 2 and 3 hours irdkafter the
carrageenan injection by using plethysmometer. drteinflammatory effect of MECL, MEBC, MEFB and ME
was calculated by the following equation.

%edema Inhibition = = Yt % 100

C

Where, Vt represents the paw volume in drug treatéchals and Vc represents the paw volume of cbgtoups
animals. [7].

Anti-inflammatory evaluation of Croton oil-induced ear oedema method

Albino rats were selected to groups of six ratshedte effect of oedema on acute topical inflammatioas
evaluated by a modification of the methods . Oedemms expressed as the increase in ear weight aahéiss due
to the inflammatory challenge [8],[9]. Ear thickees were measured before and after induction dhffeenmatory
response by using a Vernal caliper. The Vernabealivas applied near the tip of the ear and thektigiss was
noted in um. To minimize variation due to technigasingle investigator performed the measurenténgsighout
any one experiment. Oedema was induced in eadly @pplying a solution of croton oil in aceton®{g/10ul) on
the inner surface of the right ear. 1 h after trematt with croton oil applies prepared methanolicast was applied
topically. 6 h later, the rats were sacrificed bgsthesia using ether, then cervical dislocatiahkmth ears cut off
and weighed and also measured their thickness.fedas determined by measuring the difference ighteand
thickness of ears for each moug].

Table 1: Cotton pellet induced granulomain rats

Treatment Dose (mg/k Dry weight of cotton pellgig) | % Inhibition
Control (Vehicle) - 91.5+1.44 -
Standard Drug (indomethac 10mc 29.5+ 0.28*** 67.7¢
MECL 250mg 42+0.40%** 54.09
MEBC 250mg 53.75+0.80*** 41.25
MEFB 250mg 50.5+1.02%** 44.80
MELC 250mg 72+0.40 21.31

The values are expressed as mean+ S.E.M, n=6 ih gamp, *** p<0.001, ** p<0.01, * p<0.05 ns-non significant when compared with the

control group.
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Table2: % inhibition of carrageenan induced rat Paw oedemain rats

Treatment Dose (mg/kg Odema volume in after 3 Ho@b Decrease in oedema volune
Control (Vehicle) - 0.85+0.07 -
Standard Drug (indomethacin) 10mg 0.1540.02*** &®.3
MECL 250mg 0.32+0.06*** 61.76
MEBC 250mc¢ 0.44+0.14* 48.0(
MEFB 250mg 0.35+0.04*** 58.82
MELC 250mg 0.53+0.05* 37.64

The values are expressed as mean+S.E.M , n=6ah geoup, *** p<0.001, ** p<0.01, * p<0.05 ns-non significant when compared with the
control group.
Methanolic extracts of Curcuma longa. (MECL)
Methanolic extracts of. Bombax ceiba (MEBC)
Methanolic extracts of Ficus benghalensis (MEFB)
Methanolic extracts of Lens culinaris (MELC)

Parameters Studied
After 5 h of sample application the animals ofglbups were scarified by cervical dislocation ameirt ears were
separated from the study of different parameters.

Determination of ear weight difference
Difference in the weight of ear of the all groupsrevas shown iffable 3.1

Table3: Weight variation of ear of experimental animals

S. No. Treatment Weight of ears (mean+SEM)
1. Control 0.072+0.010 pg
2. Positive control 0.035+0.008 pg
3 Methanol extract dEurcuma longa 0.044+0.006 ug
4. Methanol extract dfens culinaris 0.062+0.005 pg
5. Methanol extract ddombax ceiba 0.051+0.010 pg
6. Methanol extract dficus bengalensig 0.049+0.012 ug

Number of animals per group = 6

Determination of Ear Thickness
Ear thickness was measured using vernal calipestcufate the mean thickness of the ears of all ggoand
compared with that of the croton oil controls givermable 4

Table 4: Thicknessvariation of ear of experimental animals

S. No. Treatment Thickness of ears (meant$D)
1. Control 150+16.02 pm
2. Positive contr¢ 69+08.08 ur
3 Methanol extract cCurcuma long 82+09.11 ur
4. Methanol extract dfens culinaris 115+16.12 ym
5. Methanol extract dombax ceiba 91+12.12 um
6. Methanol extract dficus bengalensig 89+11.01 um

Number of animals per group = 6

Procedurefor histopathological evaluation

A small piece of ear of experimental animal wasiotd 5-10um thick section by stratum and put on the slides Th
tissue was fixed with 70% ethanol/acetone for ap@amin. Then the slides were washed with distileater.
Staining was done with hematoxylin for 3 min. Exxed hematoxylin was removed by rinsing the slidath
distilled water and then with tap water. Distainimgs done with the help of alcohol for 8 - 12 timEsen the slides
were rinsed with distilled water and excess watas Wlotted from the slides, then the slides weppetl in eosin
for 45 sec, then in 95% ethyl alcohol for 3 min dmally in the xylene for 5 min. Mounting of slidevas done
using dpx mount slides were observed under micpesco

COMBINATION OF SELECTED HERBS

Preparation for the combination of selected drugs:-

On the bases of results afti-inflammatory ofindividual selected plant extract (methanol) catroeit reveals that
methanol extracts oCurcuma longaand Ficus bengalensisiave shown good anti-inflammatory activity in
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comparisons to other methanol extract. After thigsiof anti-inflammatory activity of methanol exttaof selected
plants,Methanol extract ofcurcuma longaFicus bengalensiand Bombaxceibawas selected for preparation of

combination.

It was believed that the combined effect of thasgsl may give more significant effect as anti-infraatory. Hence
it was decided to carry out the combination stuflthese drug samples and also for their anti-infteatory effect.
The combinations of different plants methanol ettf@urcuma longaFicus benghalensiBombax ceibpwere
prepared in 500 pl ethanol for evaluation of tlagiti-inflammatory activity.

Table5: Combination of extractsfor % inhibition of carrageenan induced rat Paw oedemain rats

Treatment

Dose (mg/kg

Odema volume in after 3 hq

u®é Decrease in oedema volun

ne

Control (Vehicle)

0.82+0.06

85.3¢

Standard Drug (indomethac 10mc 0.1240.04***

MECL+ MEBC 250mg+ 250mg 0.29+0.09*** 64.63
MECL+MEFB 250mg+ 250mg 0.38+0.17** 53.65
MEFB+MEBC 250mg+ 250mg 0.55+0.04*** 32.92
MECI+MEFB+MEBC 200mg+ 200mg+ 100mg 0.48+0.08* 41.46

The values are expressed as mean+S.E.M , n=6ah geoup, *** p<0.001, ** p<0.01, * p<0.05 ns-non significant when compared with the

control

group.

Table6: of Cotton pellet induced granulomain rats

Treatment Dose (mg/kg Dry weight of cotton pell@tg) | % Inhibition
Control (Vehicle) - 78.3+ 1.41 -
Standard Drug (indomethacin) 10mg 21,2+ 0.21%* 92.
MECL+ MEBC 250mg+ 250m 39.1+0.31%** 50.0¢
MECL+MEFB 250mg+ 250m 42.3+0.73*** 45.97
MEFB+MEBC 250mg+ 250mg 50.5+1.02%** 35.50
MECI+MEFB+MEBC 200mg+ 200mg+ 100mg 53.75+0.84 31.35

The values are expressed as mean+S.E.M , n=6ah geoup, *** p<0.001, ** p<0.01, * p<0.05 ns-non significant when compared with the

Statistical analysis

control

group.

All data are presented as mean + standard erron rif&&.M.) Statistical differences between contnotl treated
groups were tested by one-way analysis of varigAbEOVA) followed by Dunnett’s test.

RESULTSAND DISCUSSION

The present results showed that methanol extrdctieoselected plants administrated topically oatam oil-
induced oedema in rat's ear skin caused diffeesganses in inhibition of weight of ear. Most ofthamol extracts
Curcuma longa, Lens culinaris, Bombax ceidnad Ficus bengalensisvere found to be active and reduced the

weight of ears 0.044+0.006 pg, 0.062+0.005 pg, 0910 pg and 0.049+0.012 pg

respectively contpawe

control 0.072+0.010 pg and Positive control 0.03688 pg. Especially methanol extra€isrcuma longashowed
remarkable anti-inflammatory activities (Table 3).

Topical application of croton oil promoted an irese in the thickness of the ear. Upon applicaticth@ methanol
extract of selected plants, croton oil-induced eadema and cellular migration in rats were bothuced
effectively. Topically applied methanol extractspdéints resulted in an inhibition of croton oil irmbd ear oedema.
Methanol extract o€urcuma longashoweda maximum inhibition of thickness of ear. In théssts, treatment with
the methanol extract dfurcuma longa, Lens culinaris, Bombax ce#rad Ficus bengalensishowed significant
inhibitions of ear thickness 82+09.11 um, 115+161102, 91+12.12 um and 89+11.01 um respectively. Igrdh

Our observations cannot specify the precise meshaoi the anti-inflammatory effect of our extraofsselected
plants did not inhibit the oedema, weight of eat tirickness of ear in croton oil-induced oedemiatn

Optical microscopic analysis of the rat's ears,&tér application of croton oil, revealed epiderimgperplasia and
marked infiltration of inflammatory cells associdteith dilated blood vessels. These events weratigreeduced
after topical application of methanolic extractall as by the positive control.
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The skin tissues were harvested 5 h after the egijgins of methanol extract and hematoxylin andnessctions
were then microscopically examined. Whereas vehielment induces histological skin damages & Methanol
extract treatment induced mild acanthosis and ti@sk of the dermis with oedema and infiltratiormainonuclear
cells. In control rats, more severe hyperkeratasisinthosis, migration of inflammatory cells intee tepidermis
(exocytosis), and swelling of the dermis were obser It is worth to note that vehicle-treated ttswed only but
significant epidermal hyperplasia with nuclear dingl of keratinocytes and infiltration of mononuatecells and
eosinophils in the dermis .

In the pathology of acne topical inflammation wasajor factor which aggravated acne production. t8pical
anti-inflammatory activity of drug samples was séad

In the present study, topical inflammation was eetliby Croton oil. The main characteristics of Gnovil induced
inflammation are of vascular permeability and valstidn, which results in oedema and migrationrgfammatory
cells mainly neutrophils. The various parametershsas weight variation of ear, thickness variate§rear and
histopathology of ears of all groups were studi@dr results clearly show that the ability of a naetbl extracts to
inhibit oedema in comparisons of the same plantieed, we found that the methanol extracofcumalongahas
shown better inhibition of oedema as comparedHterogxtracts.

Histopathological evaluation of the treated eardidferent groups showed variation in epidermis kins Toxin
show a maximum increase in thickness of epidertiisereas the methanol extract@ircuma longawvas effective

in controlling the effect of toxin and reduces epidis thickness followed by methanol extracts Fofus
bengalensisand Bombax ceibaThe chronic anti-inflammatory effect of the MECMEBC and MEFB was
assessed using cotton pellet induced granulomaameéthalbino rats illustrated in table 1.The MEChdaMEFB

at the dose 250 mg/kg showed maximum decreasenmafmn of granuloma tissue. The result indicabes MECL

and MEFB produced a decrease in weight of granal®h.09% and 44.80% respectively in comparison to
control. The potency of the extracts of was comghaviech the standard drug indomethacin (10mg/kg)clhghowed
67.75% inhibition in granuloma weight does depetigen

In carrageenan induced rat Paw oedema in ratsfibet of MECL , MRBC and MEFB at dose 250mg/kgduroed

a significant effect against carrageenan inducldmmation after three hours of the administratibhe potency

of the extract was compared with the standard drdgmethacin (10mg/kg) MECL and MEFB tested dosensd
highly significant (g0.01 to <0.001) decrease in rat paw oedema induced by eeman. The result MECL show
61.75% suppression where as MEFA at the same dwse $8.82% suppression of paw odema volume which is
extremely significant comparable to standard dnapimethacin Table 2.

The result indicate a poly herbal extract comboratbf MECL + MEBC produced a decrease in the wedajtthe
granuloma 64.63% and 53.65% respectively in corapato control. The potency of the extract was caeghavith
the standard drug indomethacin (10mg/kg) Table 5.

The result obtain MECL, MEBC 50.06% suppressidrere as other combination MECL and MEFB are 45.97%
and MEFB and MEBC was 35.50% .And the combinatibMBCL, MEFB and MEBC was 31.35 % suppression
of paw oedema volume which is extremely significantcomparable to standard drug indomethacin Teable

CONCLUSION

The findings of the present study indicate thatdbmbined effects o€urcuma longa, , Bombax ceilaad Ficus
bengalensis isheing found to have beneficial effects against arrte and other anti-inflammatory disorders.
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