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ABSTRACT

Cissus quadrangularis L. is a succulent plant ahifg Vitaceae commonly found in tropical and supical xeric
wood. It is a fleshy, cactus like liana widely ussda common food item in India. The presentystuas designed
to evaluate the antimicrobial activity of ethandiethyl ether and aqueous leaf extracts of Cissialcpngularis L.
against bacterial pathogens such as Escherichid édebsiella pneumonia, methicillin resistant Stgfwcoccus
aureus (MRSA)nNd fungal pathogens such as Aspergillus flavusidiia albicans and Fusarium solani by in vitro
agar well diffusion assay. The ethanol extracthef plant was found to possess strong antimicradisivity against
tested pathogens.
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INTRODUCTION

Cissus quadrangulari€CQ), a succulent vine native to India, also foim&ri Lanka, Africa, Arabia, and Southeast
Asia. It is very commonly known as asthisamharakhe whole plant including all parts such as stde®yes, roots
are documented to possess medicinal propertighimobotanical surveys conducted by ethnobotanistiaditional
system of medicine. The plant is prescribed inatheient ayurvedic literature as a general tonitamalgesic, with
specific bone fracture healing properties.

The roots and stems are most useful for healirfgaofure of the bones. The stem is bitter, it igegiinternally and
applied topically in broken bones, used in comptaof the back and spine. Leaves and young shoetpaverful
alternatives, dried and powdered; they are adneinigj in certain bowel infections connected witbigestion [1].
A paste of stem is useful for muscular pains. Tieensjuice of plant is used to treat scurvy, merstdisorders,
otorrhoea and epistaxis. Decoction of shoots withgihger and black pepper is given for body paia infusion of
plant is anthelmintic. The herb is fed to cattlaértduce flow of milk. The ash of plant is useful asubstitute for
baking powder [2].

The plant has been documented in Ayurveda forrderhent of osteoarthritis, rheumatoid arthritid asteoporosis
[3, 4]. The use of sap with tamarind has been reportecgt Bfrica for the treatment of gonorrhea []paste of
stem is given in asthma, burns and wounds, bitg®isbnous insects and for saddle sores of horgksamels [6].
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Hence in the present investigation to evaluateiketro antimicrobial potentialsof ethanol, diethyl ether and
aqueous leaf extracts 6issus quadrangularik. by agar well diffusion method.

MATERIALSAND METHODS

Plant Collection

The plant was collected from the areas in and arourdviltages of Thanjavur (DT), Tamilnadu, India. @cted
plants were carefully examined and identified wtik help of regional Floras; Gamble [7], Mathew, [QRir and
Hendry [9]. Specimens were further confirmed witdference to Herbarium sheets available in the rabi
Herbarium, St. Joseph’s College, Thiruchirappaiimilnadu, India.

Sterilization of Plant M aterials

The disease free and fresh plant was selectedifoimvestigation. About 2 grams of fresh and tgaleaves were
taken for each solvents including aqueous. Thesevashed with tap and distilled water. Then siafsterilized
with 0.1% mercuric chloride for few seconds. Ag#ie plant materials were washed thoroughly withtilted
water (Three times).

Extract Preparation
The plant leaves were surface sterilized and thacenated with 10ml of each solvent separately usingar and
Pestle. The solvents such as ethanol, diethyr etiné distilled water were used.

After maceration the extracts were centrifugediformines at 5000 rpm. After centrifugation, thpesmatant was
collected and tested for their potentials of antimibial activity.

Antimicrobial activity

Antimicrobial activity was screened by agar welffusion method (10). The leaf extracts were tested
antimicrobial activity against bacterial pathogeseh asEscherichia coli, Klebsiella pneumonia, Staphylanec
aureusand fungal pathogens suchAspergillus flavusCandida albicansandFusariumsolani.

The microorganisms were collected from the Micrbfigpe Culture Collection (MTCC), Chandigarh, Indiad
maintained in the laboratory by periodic subculture

Microbial inoculum Preparation

The young microbial inoculums culture was prepasad used in the entire research period. The matbeoth
(NB) and potato dextrose broth (PDB) were prepagd poured into several tubes and sterilized. pines
microbial cultures were inoculated in the tubesngsinoculation needles or loops. The bacterial sutbere
incubated at 37°C for 24-48 hours consequentlytaadungal tubes were incubated at 27°C for 48 hai#rs.

Composition of Nutrient Agar Medium

Chemicals Composition
Beef extract - 39
Peptone - 59
NacCl - 59
Agar - 15¢g
Distilled water - 1000 ml
pH - 7

Nutrient Agar M edium Preparation

The ingredients were weighed and put into conileakf containing 1000ml distilled water. Then, pHhe medium
was adjusted to 7.2, using a pH meter by the anditif either acid or alkali. The flasks were dized by using
autoclave at 121°C for 15 Ibs pressure for 15 neimaind allowed to cool.
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Composition of Potato Dextrose Agar M edium

Chemicals Composition
Potato - 200 g
Dextrose - 209
Agar - 15¢g
Distilled water - 1000 ml
pH - 5.6

Potato Dextrose Agar M edium Preparation

The potato tubers were peeled and weighed for a@igms. The tubers were chopped into small pietdtbsthe

help of a sterile knife. The chopped potatoes weesferred into a conical flask containing abo00@ ml of
distilled water. The contents were boiled for 20atés. The supernatant was decanted and filteredgh muslin
cloth and the filtrate was collected. To this &ite dextrose and agar were added and shackedondigolve the
ingredients and made up to 1000 ml by additionistilied water. Finally, the medium was autoclaw#i21°C for
20 mins at 15 Ibs pressure. Streptomycin sulpha®gg/ml) was added and mixed well to prevent thetdraal

contamination.

Antimicrobial Assay

The nutrient agar and PDA medium were poured iht dterile petri plates and allowed to solidify.eTtest

bacterial and fungal cultures were evenly spreaned the media by sterile cotton swabs. Then wéllsim) were
made in the medium using sterile cork borer. 20(lapht extracts were transferred into the sepanetés. The

standard antibiotics (tetracycline and fluconazale] solvents (distilled water, diethyl ether atithaol) were used
as positive and negative controls respectivelynTihe plates were incubated at 37°C for 24 hrs3&8@ for 72 hrs
for bacteria and fungi respectively. After thelbation the plates were observed for formationleércinhibition

zone around the well indicated the presence ofraaitbbial activity. The zone of inhibition was calated by

measuring the diameter of the inhibition zone adbilne well.

RESULTS

In the present investigation, antimicrobial activitf Cissus quadrangulariéL.) was analysed. The effect of plant
extracts on different organisms was shown in (Tab$e2).

Antibacterial activity

The ethanol extract showed maximum inhibition agiitscherichia coli(10 mm) followed byStaphylococcus
aureus(8 mm) andKlebsiella pneumoniaé/mm). Diethyl ether and distilled water extraghibited minimum to
moderate activity against tested pathogens.

Antifungal activity

The ethanol extract o€issus quadrangularishowed maximum inhibition again§€tandida albicans(11 mm)
followed by Aspergillus flavus(10 mm) andFusariumsp. (8 mm). Diethyl ether extract exhibited prams
activity againstAspergillus flavug12mm). There was no effect dusarium solani The aqueous extract did not
produce inhibitory zone against tested pathogeritee $tandard antibiotic ttetracycline exhibited maxn
inhibition againstStaphylococcus aureyd3 mm). The fluconazole antibiotic showed maximaativity against
Candida albicangTable 3). Negative control did not produce arhiliitory zone against all the tested bacteria and
fungi.

Table 1. Antibacterial activity of Cissus quadrangularis

S No. | Plant Extracts Inhibition of Growth (diameter in mm)
T Escherichiacoli | Klebsiella pneumoniae | Staphylococcus aureus
1. Diethyl ether 7 6 4
2. Ethanol 10 7 8
3. Distilled Water 6 6 6
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Table 2. Antifungal activity of Cissus quadrangularis

Inhibition of Growth (diameter in mm)
S-No. | Plant Bxtracts Aspergillusflavus | Candida albicans | Fusarium solani
1. Diethyl ether 12 10 -
2. Ethanol 10 11 8
3. Watel -

Table 3. Effect of antibioticson Microbes (Positive control)

Zone of inhibition (diameter in mm)

S.No | Name of the Microorganisms Tetracydine Fluconazole

1 Escherichia coli 11 -

2 Klebsiella pneumoniae 8

3 Staphylococcus aureus 13 -

4 Aspergillus flavus - 12

5 Candida albicans - 15

6 Fusarium solani - 9

DISCUSSION

Traditional medicine is an important source of ptisly useful new compounds for the development of
chemotherapeutic agents. The first step towardsgbal is screening of plants used in popular giedi Thus
antimicrobial research is geared towards the disgoand development of novel antibacterial andfamgial agents.
Plant drugs are frequently considered to be ledgs t;md free from side effects than the synthetiesn

The antimicrobial activity ofCissus quadrangulariteaf extracts was tested against three pathodeteria, viz,
Escherichia coliKlebsiella pneumonia, Staphylococcus aurand three pathogenic fungi ViAspergillus flavus,
Candida albicansaandFusarium solani

The ethanolic extract dfissus quadrangularipossessed maximum zone of inhibition agalBstherichia coli
(10mm) and moderate activity agaikdebsiella pneumoniaé’/mm).

Antifungal activity of Diethyl ether extract of th@ant possessed good activity agaifisflavus(12 mm). In case
of Fusarium solanino result was observed. Ethanolic extract shogast activity agains€andida albicang11
mm). Water extracts @@issus quadrangularidid not have antifungal effect against tested &lipgithogens.

Lusebaet al [11] reported that the methanol extract and diadthethane extract of stems@fsus quadrangularis
possess antibacterial activity agaiisstaureus, E. coliand P. aeruginosaAntimicrobial activity has also been
reported from stem and root extracts@ésus quadrangularifl2]. Similarly Rao and Deshpande [13] reported
that the alcoholic extract of the stem@fquadrangularisshowed activity again&. coli.

Evidently the aqueous extracts Af vogelii Planch M. lucida, T. scleroxylon, A. cordifolia, N. Iftiia, and C.
papaya were active again®. coli (14). Alcoholic extracts oPunica granatunappeared to be the most effective
with the zone of inhibition sizes ranging from D530 mm againstibrio cholerae, Entero toxigenic E. coli, Entero
pathogenic E. colandEntero aggregative E.col{15)
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