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ABSTRACT

Life style modification and increase in pollutioave contributed to airway inflammation in asthmaadticells by
degranulation releases histamine and play a keg inlthe pathogenesis of type | allergy and asthibeaves of
Azima tetracantha is used in traditional medicirer the treatment of cold and cough. Study aim was t
scientifically validate the potential of Azima &tantha leaf extracts to inhibit peritoneal masl degranulation
induced by compound 48/80. The bioactive constisuenthe petroleum ether, ethyl acetate and meih&af
extracts of Azima tetracantha were authenticateddBYLC finger printing. The extracts with phendlayonoids
and tannins as its phytoconstituents significaimthibited mast cell degranulation in a dose dependeanner. The
petroleum ether extract at 250mg/Kg, 500 mg/Kg a000mg/Kg showed 23+1.62%, 4313.09% and 49+2.54% o
intact mast cells while ethyl acetate extract stthB88+2.04%, 49+2.89% and 6613.47% respectively. Metol
extract comparatively produced a better mast cedtgrting effect by showing 40+2.76%, 5212.65%andd3/76%

at the dose range of 250mg/Kg, 500 mg/Kg and 100Kgnd he mast cell stabilizing effect shown byektacts of
Azima tetracantha confirms its candidature as atitergic plant in treatment of asthma.
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INTRODUCTION

Among the chronic allergic disorders of the airwashma is highly prevalent. Globally 400 millipaople will be
crippled by this respiratory disorder by 2025 [fdan India around 15 million people beyond the afjd5 are
suffering from asthma as reported by Indian CouoicMedical research [2]. Effector cells and caluélements of
the immune system play an important role in théxpgénesis. Mast cells are the prominent centracdf cells in
the airways, gastrointestinal tract and skin cbuoting for the induction of inflammation in Ig-E «fiated allergic
conditions [3]. Mast cells posses the high affinigceptor (FeRI) for Ig E. Cross linking of IgE - BRI by
multivalent antigen primes the exocytosis of madisaeleasing the preformed proinflammatory mesigsuch as
histamine, tumor necrosis factor, serotonin, kirdnd proteases from the secretory granules. Cherskcytokines
and lipid mediators are produced as late phas@mnespreaction. Liberation of these inflammatory ratxuis in the
air passages of the lungauses airway obstruction, inflammation and bragldmyper responsiveness leading to of
wheezing, breathlessness, chest tightness andiogugh

Among the various anti-asthmatic drugs like codteooids,a2 agonists, and leucotriene antagonists, mast cell
stabilizers like sodium chromoglycate and kitotitme widely used in the treatment of asthma. Lemmtusage of
these synthetic drugs are not advisable due to efiidets like disturbance of the adrenal systenpreksion of
central nervous system, cardiac abnormalities, fausemor etc., [4]. Plant derived products wenenfd to inhibit
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the degranulation of mast cells in an effective aafe manner. Phytochemicals as mast cell statslizegther
inhibit the allergic complications due to the releaf inflammatory mediators. Thus an extract feoplant source
which could prevent the degranulation of mast aels serve as an effective candidate in the tredtofeasthma.

Azima tetracanthaa rambling shrub Salvadoraceadamily) is found in Tropical Africa to India, Siianka,
Madagascar, Comoro Islands and Philippinesis igelgrknown for its medicinal uses in the Indian t8ys of
Medicine. The leaves are used to treat severarmfiatory conditions including cough and asthmaafi Kirtikar

et al [6]. Although many biological effects &zima tetracanthdave been reported, no study was conducted to
reveal its response to mast cell granulation efféethis study, we investigated the membraneilgtation effect of
successive petroleum ether, ethyl acetate and madtheaf extracts ofAzima tetracanthaon mast cell using
compound 48/80 which induces degranulation.

EXPERIMENTAL SECTION

Chemicals

Compound 48/80 (condensation product of N-methghd®hoxy Phenethylamine with formaldehyde) was
purchased from Sigma — Aldrich Co. (St. Louis, MEBA). All other chemicals, solvents and reagenedusere of
analytical grade and purchased through the autbdealers.

Preparation of Azima tetracantha extracts

Leaves ofAzima tetracanthdam. were collected from Foothills of Sirumalai,ndugal and it was identified and
authenticated (Voucher Specimen no.34) by Dr. Tka§eAssociate Professor, Post Graduate and Résearc
Department of Botany, Pachaiyappa’s College, Chieriiee leaves free of adulterants were air dried emarsely
powdered. The powder was extracted in soxlet etdrasuccessively with petroleum ether, ethyl aeetand
methanol. The dried extracts were dissolved iraibygropriate solvents for further analysis.

High-performance thin layer chromatography (HPTLC) finger printing and

HPTLC finger printing studies were carried out adoog to the method described by Wagmgral [7]. The
apparatus set up haCamag HPTLC SYSTEM comprising a CAMAG Automaticlsampler 4, a Camag TLC
Scanner 3, a Camag twin-trough chamber (20X10 amd)aaSyringe (24qu). Chromatographic estimations were
performed under the following conditions: stationphase — precoated silica gel 60 F254 aluminiuaetsh(20 X
10 cm); suitable mobile phase — ( n- hexane : edbgtate : formic acid : acetic acid (60:40:2.5:8&@vent mixture

) ; chamber saturation time — 45 min; temperaturgs5— 2° C ; migration distance — 50 mm. The follogv
application parameters were used: spray gas usedNiti@gen and sample solvent type was ethanol.dEbtection
wavelength was 408 nm and slit dimensions were ®#.0B0 mm. The following spotting parameters wesed:
band width 15 mm and the space between two bandsi.l

Sample analysis

An aliquot of extract were spotted on precoated Tl&es, using a automatic spotter under a nitrageyam. The
plate was developed for up to 50 mm at constanpégature using a mixture of n- hexane : ethytatee formic
acid : acetic acid (60:40:2.5:2.5) as the mobHage in a Camag twin- trough chamber previouslyratgd with
mobile phase. The plate was removed from the charabd dried in oven at 60° C for 5 min. Photometric
measurements were performed at 408 nm with Camdg ddanner 3 using CATS 4 software incorporating the
track optimization option.

Preliminary phytochemical investigation
The phytochemical results confirms the presencalkdloids, phenolic compounds, reducing sugarsiofiaids,
tannins and glycosides in the successive petroletiner, ethyl acetate and methanol extracts in bleriguantities

[8].

Animals

Studies were carried out using male wistar rats—2@60 g obtained from the Centre for Toxicology and
Developmental Research, Sri Ramachandra Univer€ibgnnai, India. They were housed in standard ¢ages
allowed free access to standard dry pellet dieh@H$tan Lever Ltd., Bangalore, India) and watefilzitlm. The

rats were acclimatized to laboratory condition f@r days before commencement of experiment. Thidystvas
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conducted according to the guidelines approved Imgtitutional Animal Ethics Committee (IAEC-
XVI/SRU/116/2009) of Sri Ramachandra University.

Mast cell stabilizing activity, in vitro

Mast cell degranulation assay utilizes Compound@&t potent mast cell degranulating / depletingnages
decribed by Norton [9]. Four overnight-fasted malistar rats (200-250 g) were sacrificed with anrdese of
anesthetic ether. The abdomen was cut open to expesntestine. Pieces of mesentery with conngdtibes of fat
and blood vessels were rapidly dissected out aradl pieces of the mesentery were cut and placéeakers for 30
+ 1 min containing ringer locke solution (NaCl -45M, KCI - 5.6 mM, Calcium chloride (Cagl- 2.2 mM,
Sodium bicarbonate (NaHGD- 6mM and dextrose - 5.5 mM in 500 ml of distilleater). Saline, Petroleum ether,
ethyl acetate and methanol extracts (250, 500, 30@@nl) of Azima tetracanthawere added to petridishes
containing few ml of ringer locke solution and fgieces of mesentry tissue and incubated for 20 ahiroom
temperature. The tissues were exposed to Compoditdd 40.8 pg/ml in Ringer locke solution) to promahast
cell degranulation and the tissues were incubatettidr for 20 min. The pieces of mesentery were tteenoved
and stained with O-Toluidine blue for about 2.5 raimd the tissue was then washed in acetone andkytheme (2
changes each) and placed on clean slides. Excegddgers and adhering small intestine tissuesewaarefully
removed. The stained mesentery pieces were vielwedgh a digital light microscope (M/S. Motic, Kajeat 10x
magnification and 100 mast cells were counted. dimaber of intact and fragmented or disrupted mel$ evas
noted. The results were expressed as percentafegofented or disrupted mast cells and the inteast cells.

Statistical analysis

All data are reported as mean + standard erroredmStatistical analysis was done using SPSSf@2wWindows
package. The statistical significance of differenbetween groups was assessed by one-way analygsiance
(ANOVA) followed by Tukey’s multiple comparison tes

RESULTS AND DISCUSSION

Asthma, a disease to breathe with an open mouthdwago the obstruction in outflow of the air frahe lungs
caused by inflammation. Mast cells play a predomimele in allergic reactions. On stimulation tireyease potent
inflammatory mediators such as histamine, proteasiesmotactic factors, cytokines, metabolites @fchidonic
acid like leukotriene C4 (LTC4) and prostaglanBia (PGD2), tumour necrosis factor , IL-4, IL-5 ahd6 [10].
These substances causes constriction of bronchallisgy of mucous membrane, increased mucous $ecset
resulting in difficulty in breathing with wheezirepund [11]. Plants products which could maniputateactivities

of mast cells can find a better place as antiadtiordaugs. In order to validate the efficacyA#ima tetracanthdior

its use in cold and cough, the effect Afima tetracanthdeaf extracts on the mast cell degranulation was
investigated.

High-performance thin layer chromatography (HPTLC) finger printing

Quality, consistency and stability of herbal extsaar products can be assessed by Chromatograpbéardprinting

of phytoconstituentsPortulaca oleraced12], Pandanus odoratissimy43] andAlbizia amara[14] are some herbs
which are authenticated by HPTLC finger printingchbeiques. In the present investigation, the HPTLC
chromatographic pattern of the petroleum etheraektof Azima tetracanthahowed 13 peaks at Rf values 0.05,
0.09, 0.13, 0.18, 0.22, 0.28, 0.36, 0.53, 0.627,00673, 0.80, 0.91 at 254 nm Figure 1.

HPTLC finger printing of the ethyl acetate extra€Azima tetracanthavith 14 peaks at Rf value 0.02, 0.07, 0.12,
0.17, 0.23, 0.28, 0.38, 0.49, 0.59, 0.63, 0.685,00780, 0.91 at 254 nm was shown in the Figuréhzx methanol
leaf extract ofAzima tetracanthgahowed 14 peaks (Figure 3) with Rf value 0.14, 0P3, 0.26, 0.29, 0.36, 0.45,
0.49, 0.53, 0.60, 0.70, 0.77, 0.83, 0.90 at 254 nm.

The image documentation of all the successive etgtrgpetroleum ether, ethyl acetate and metharfohzima
tetracanthaat four different volumes of the sample (2.5ul,1510 pl and 20 pl) at 366 nm was shown in Figure 4
The HPTLC chromatogram @§zima tetracanthdeaf extracts confirms the presence of nearly Ajtqrhemicals.

In the present scenario, HPTLC finger printing lisbally accepted and considered as very importstential and
viable tool for qualitative and quantitative anaysf herbal products.
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Figure 1 HPTLC finger printing of petroleum ether leaf extract of Azima tetracantha at 254 nm
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Figure 2 HPTLC finger printing of ethyl acetate led extract of Azma tetracantha at 254 nm
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Figure 3 HPTLC finger printing of methanol leaf extract of Azima tetracantha at 254 nm
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Figure 4. Image documentation of HPTLC chromatogramof Azima tetracantha leaf extracts at 366 nm. (L1-L4: 2.5pul, 5 pl, 10 pand 20
ul of pet.ether extract; L5-L8: 2.5ul, 5 pl, 10 pland 20 pl of ethyl acetate extract; L9-L12: 2.5ul5 ul, 10 pl and 20 ul of methanol extract)
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In vitro mast cell stabilization assay

The petroleum ether, ethyl acetate and methandl degtracts of Azima tetracanthastabilizes the mast cell
degranulation induced by compound 48/80 in thepesitoneal mast cells in a dose dependent mannghnasn in
the Table 1. Compound 48/80, a mast cell secretagdgings out maximum degranulation of mast celtenv
compared to saline. When compared with all theagsisdt, treatment with methanolic extractAdima tetracantha
showed a significant maximum dose dependent beak&ffect on degranulation of peritoneal mast<éfl rats
when challenged with compound 48/80 by showingniaci cells at the dose of 1000 pg/ml. Both petnolesther
(49%) and ethyl acetate (66%) extracts also exddbét significant dose dependent stabilizing effdotn compared
with compound 48/80 group (Figure 5(a-€)).

The present study shows timevitro mast cell stabilizing effect &fzima tetracanth&xtracts (petroleum ether, ethyl
acetate and methanol) under the influence of comghod8/80. Compound 48/80 increased the membrane
permeability of the mast cell by acting as calciionophore causing a perturbation of the membras¢ §hd
induces signal transduction pathways, leading mcgosis and degranulation of mast cells [16]. Resof the
present investigation showed that all the extratizima tetracanthatabilized the mast cell while the methanolic
extract possessed significant activity in prevemtiompound 48/80-induced mast cell degranulation.

Table 1 Stabilizing effect of various extracts oftte leaves oAzima tetracantha in compound 48/80 induced mast cell degranulatioim rat
peritoneal mast cells

Number of Intact Cells (%)

Group 250 (ug/ml) | 500 (ug/ml) | 1000 (ug/mi)
Saline (Contro 72 +3.5.
Compound 48/80 23+ 1.75%a
Petroleum ether extragt 23 +1.62*4 43 + 3.09%(4,h)9 + 2.54*(a,b)
Ethyl acetate extract 32 + 2.04*3] 49 + 2.89*(ajb) 6 #63.47*b
Methanol extract 40 £ 2.76*(a,b)) 52 + 2.65*(a,p) #73.76*b

Values are expressed as mean +S.E.M (n=6).
Statistical significant test for comparison was edry one way Analysis of Variance (ANOVA) folloed ukey multiple range test. Statistically
significant variations are expressed as * p<0.0641Group | compared with Group II, Group Ill, Grouy and Group V®— Group Il compared

with Group IIl, Group IV and Group V
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Figure 5. (a-e) Rat peritoneal mast cells treatedith (a) saline (b) compound 48/80 (c) petroleuntleer (d) ethyl acetate (e) methanol
leaf extract of Azima tetracantha (1000ug/ml) stained with O-Toluidine blue (40X)
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The phytochemical analysis showed that the meti@aredtract of Azima tetracanthapossessed considerable
quantities of phenolic compounds and flavonoidswW8]ch might act on the lipid bilayer membrane gneting the
perturbation induced by compound 48/80, stabilizthg mast cell and thus influencing the course taf t
inflammatory disease and preventing the harmfubaf of the released mediators. Similar resultsnast cells
were observed by ethanolic leaf extractetythis pisoni€amb [17] and methanol extractsMétricaria recutita

L. showed significant dose dependent activity [T8je phytoconstituents like saponins, glycosides flavonoids
confers mast cell stabilizing and antiallergic pdjes [19]. Flavonoids are reported to possesgiataminic,
antiallergic and mast cell stabilizing properti@®;[ 21]. Phenolic compounds also contribute toptesention of
mast cell degranulation as evident willmosmaextract [22]. The methanol extract ©fax subscorpioidedeaves
possessed rich amount of phytoconstituents [23].

The mast cell membrane stabilizing effectA@ima tetracanthdeaf extracts might battributed to the reduction in
the Ca2+ influx in to the mast cells [24], inhibiti of mast cell tryptase activity [25] that induaisgranulation.

Thus by inhibiting the histamine release due toraeglation the extracts halts mast cell-dependembéediate

allergic reactions. These results suggest a pafetiierapeutic role ofAzima tetracanthdeaf extracts for the
treatment of asthma in which activated mast cé#lg p crucial role.

CONCLUSION
Medicinal plants are effective against life stydlammatory disease like asthma. Our data corrdabdle folkloric
use of Azima tetracanthdeaves for respiratory diseases. The results sudbes leaves ofAzima tetracantha

stabilize the mast cell membrane and hence codigcee Type | hypersensitivity mediated diseasesddtbma and
rhinitis. Further studies on animal models are a@ted to explore the activity of active constitsent
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