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ABSTRACT

Over usage of drugsin therapeutic treatmentslead to the devel opment of
multiple drug resistance.So recently there has been a shift in global trend
from Synthetic to Natural. Phytochemical s as medicines are esteemed all
over the world as rich source of therapeutic agents. Combination of
Glycyrrhizin glabra with commercial antibiotics exhibited promising
bioenhancing activity by in-vitro Bioassay methods. Enhancement in
antimicrobial activity of antibiotics like Ciprofloxacin, Gettifloxacin,
Ofloxacin, Erythromycin (Antibacterial) and Flucanazole (Antifungal) was
obtained. Butanol extract of glycyrrhizin glabrawas enhancing antibacterial
antibiotics and water extract, antifungal antibiotic. 10% Butanol extract of
glabra enhanced antibacterial activity of Ciprofloxacin by 4mm and
Gettfloxacin by 7mm against Proteus vulgaris. Incase of Ofloxacin
enhancement was observed in all bacteria like Bacillus subtilis (2mm),
Proteus vulgaris (3mm) Staphylococcus aureus (1mm) Pseudomonas
fluorescence (7mm). Erythromycin showed enhancement against
Staphylococcus aureus (5mm) and Proteus vulgaris (2mm) while for
Pseudomonas fluorescence, only combination exhibited zone of inhibition
of 7mmbut not in antibiotic alone. Water extract of glabra showed enhanced
antifungal activity in C.lipolytica (4mm) and C.neoformens (5mm), while
for C.albicansbutanol extract showed maximum enhancement of 11mmin
Flucanazole antibiotic. © 2014 Trade ScienceInc. - INDIA
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INTRODUCTION

Indiahasan extensiverich heritage of herba medi-
cinessincefromthetimeof Ayurveda, thisemphasizes
on potentia roleof plantswithmedicinal propertiesd.
For along period of time plants have been avaluable
source of natural producers for maintaining human
health. Medicinal plantswould be the best sourceto

obtain avariety of drugs. Inthelast few yearsanumber
of studieshave been conducted to proveefficiency of
plant extracts with known antimicrobial proper-
tieg®101115 Medicina herbshave been known from
millennium and are esteemed all over theworld asa
rich source of theragpeutic agent for prevention of dis-
easesand allments (cow urinemanual, 2002). Glycyr-
rhizin glabraisan ancient herb with active congtituents
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likeLiquritin,isoliquritin, glydrrhizinandglydrrhizicacd.
Commonly known asAtimadhuraor Yestimadhu, used
asaremedy for cough, to decrease dllergic reactions
and also to protect liver and other vital organsbeing
damaged by oxidants*.

Antibiotics are the drugs that kill or prevent the
growth of microorganisms. Indiscriminate use of these
lead to consequenceslike emergence of multipledrug
resistance in microbes and side effects in consum-
ergt269 So thereis anintense need of methodswhich
reduce dosageof antibioticsto minimizedrug resstance,
a so enhancetheactivity of antibiotics. Hence present
study was undertaken to eval uate enhanced bioactivity
of antibiotics when combined with crude plant ex-
tractg*916.17,

MATERIALSAND METHODS

Microbid strainsfor antimicrobid activity wereob-
tained from National collection of microorganismsin-
dustrially important (NCIM, Pune, India) Bacteria
strains, Bacillus subtilis NCIM-2010 and
Saphyloccusaureus NCIM-2492. Gram negative bac-
teria, Pseudomonas aeruginosa NCIM-2200, and
Proteus vulgaris NCIM-2027.

Yeast strains, Candida albicans NCIM-3100,
Candida lipolytica NCIM-347, and Cryptococcus
neoformens NCIM-3541

Commercialy availabledried rhizoid part of stem
of glabrawas obtained, powdered and 10% concen-
tration was prepared both in sterilewater and Butanol
solvent’>4, aong with 1% concentration of Antibacte-
rid andantifungd antibiotics.

Bioassay
a) Antibacterial activity

In-vitro antibacterial activity of glabraextract, an-
tibiotics, and combination of glabraextract with antibi-
otics was tested by Well-in-Agar method (Dhingra,
1995). Theinoculum suspension was spread uniformly
over theagar medium to get uniform lawn of bacteria
Using aflamed cork borer Wellsof 9mm diameter were
madeat equa distanceinthe Petri plates. 100ul of plant
extract wasasepticdly filledinto theWells. S milar pro-
cedurewasfollowed for antibioticsand combination of
glabraextract +antibiotic. All theseplatesareincubated

at 37°Cfor 24 hours. Bioenhancing effect was assessed
by measuring the diameter of inhibition zonein com-
parison with control plates.
b) Antifungal activity

Broth cultures of C.lipolytica, C, albicansand
C.neoformens are swab inoculated on the surface of
threestsof plateswith SDA and MGY Pmedium. About
100 pl each of plant extract, antibiotics and combination
of plant extract+antibioticswasasepticdly filledinwells
of al plates. Platesareincubated at 30°C for 24-48 hrs.

RESULTS

Bioenhancing activity wasseenin boththeextracts
of glabra. Maximum zonewasin butanol extract com-
pared to water extract. Butanol extractismore effec-
tivethan water extract (TABLE 1).

Butanol extract of glabraenhancesthe antibacteria
activity of Ciprofloxacin by 1mm in
Pflourescence& B.aubtilis, 4mmin Pwilgaris& 3mmin
Saureus(TABLE 1& Figurel). Incaseof gettifloxacin
enhancement wasmorein Pwulgaris(7mm), noenhance-
ment in B.subtilisand Saureus. For Pfluorescencezone
of inhibitionremained same (TABLE 1& ure?2). But ex-
tract inhibited the pigment formationin Pseudomonas.
Enhancing activity wasobservedin Oflaxacinantibiotic
againgt tested bacteria. Significant enhancement wasin
P.fluorescence (7mm), Imm in Saureus and 2mm
inB.subtilisand Pwulgaris(TABLEL & Figure3). About
5mm enhancement inSaureus, 2mmin P.vulgarisfor
Erythromycin antibiotic, and no enhancement in
B.subdtilis.Incase of Pfluorescence antibiotic donewas
ineffectivebut thecombination showedinhibitionof 7mm
(TABLE 1& Figure4).

Enhancement of 4mm for C.lipolytica was ob-
served inwater extract whereasbutanol extract showed
minimum inhibition (TABLE 2 & Figure 6). In
C.neoformensbutanol extrat showed Smm enhancement
(TABLE 2 & Figure7). For C.albicanswater extract
wasin-effectivewhilebutanol extract showed 8 mm
enhancement (TABLE 2 Figure8).

DISCUSSION

Bioenhancing potential of chemicalslike silver
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TABLE 1: Bioenhancing efficacy of Antibacterial antibioticswith glabraextract. (FOR BACTERIA)

Zone of inhibition in mm

Name of Butanol Ciprofloxacin Gettiflaxcin Oflaxcin Erythromycin
Organism extract Ab Ab +
Ab +BE Ab Ab+ BE Ab BE Ab Ab + BE
P. fluorescens 12 24 25 20 20 13 20 No 7
Zone
P. vulgaris 11 12 16 15 20 12 15 9 11
B. subtilis 15 17 18 22 14 11 13 15 15
S.aureus 6 20 23 20 16 15 16 7 12

Ab —Antibiotic; BE-Butanolextract

CIROIOQXIN BB

1 )

+
*

1. Saphylococcus aureus; 2. Bacillus subtilis; 3 Pseudomonas 1. Saphylococcus aureus; 2. Bacillus subtilis; 3 Pseudomonas
fluorescens; 4. Proteus vulgaris fluorescens; 4. Proteus vulgaris

Figurel: Bioenhacingactivity of Ciprofloxacin antibiotic Figure?2: Bioenhacing activity of Gettiflaxacin antibiotic

OELAXCIN ' ERYTHROACIN

i

1. Saphylococcus aureus; 2. Bacillus subtilis; 3 Pseudomonas 1. Saphylococcus aureus; 2. Bacillus subtilis; 3 Pseudomonas
fluorescens; 4. Proteus vulgaris fluorescens; 4. Proteus vulgaris

Figure3: Bioenhacing activity of Ofloxacin antibiotic Figure4: Bioenhacing activity of Erythromycin antibiotic
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; S n ol A 1. Water extract; 2. Control; 3. Butanol + Ab; 4. Butanol
3. Proleus vulgaris 4 Staphylococcu.v aureus extract5. Flucanozole

Figure5: Comparison of bioenhancing activity of antibiotics Figure7
TABLE 2: Bioenhancing efficacy of Antifungal antibioticwith glabraextract (FOR FUNGI).

Zone of inhibition in mm

Name of organism Flucanozole Flucanozole + water extract of  Flucanozole + Butanol extract of
antibiotic glabra glabra
Candida lypolytica 11 15 -
Cryptococcus )
neoformans 10 15
Candiadbicans 7 - 15
T —

LPOLY TICH ~ CALBICRANS

1. Water extract; 2. Control; 3.Butanol +Ab; 4. Butanolextract;
5. Flucanozole

Figure 6 Figure 8
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1. Water extract; 2. Control; 3. Water + Antibiotic; 4.
Butanolextract; 5. Flucanozole
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nirate, showed enhancing activity when combined with
9 antibioticsagainst 7 microbid straing?. Bio-enhanc-
ing property of natural productswas studied by using
cow urinewhich showed biocenhancing potentid againgt
anticancer and antitubercul osisdrugg™.

Influenced by thiswork wherenaturd product was
showing enhanced bactericidal potentid, present study
was concentrated on herba extractsasthey arehaving
ancient history asgreen medicinesand excedllent thera-
peutic agents. Here crude extract itself was effective
when combined with antibiotics minimizing therisks
associated usageof antibioticsaloneinlargedoses. The
purification and characterization of active components
of glabraanditscombinationwith antibioticsin differ-
ent ratios can gave out the best optimum concentration
of glabraaseffective Bioenhancer.Butanol extract of
glabrashowed maximum activity. Soextractionof glabora
indifferent solventsmay dso givefruitful results.

Toovercomethedifficultiesassociated withresis-
tance in pathogens by the long term usage of
antibioticsnaturd productslikeherbd extractsindicates
towards“‘come back to nature” where nature itself pro-
viding theremedy to overcomethe hurdles created by
man made environment.

CONCLUSION

The present work wasaPreliminary screening test
for bioenhancing potentia of Glycyrrhizinglabra

ACKNOWLEDGEMENT:

We are delighted to express our gratitude to
prof. T.SHoova ahGowda, principa and Vibhaadiga,
Nagarashmi, Vasudha, Namitha, Swathi and Ashwini
for their cooperation during thiswork.

REFERENCES

[1] Biswajitsaha, Anil K.singh, AbhrajyotiGhosh,
Manjusri Bal.; Identification and characterization of
a Vancomycin- resistant Staphylococcus
aureusl solated from Kolkata (South india). Journal
of medical microbiology. 57, 72-79. (2008)

[2] J.Bjorkman, DI.Anderson; The cost of antibiotics
resistance fromabacterial prespective. DrugResist

updates 3, 237-245 (2000).

[3] M.Cowan; Plant products as antimicrobial agents.
Clinical Microbiologyreviews, 12, 564-582 (1991).

[4] A.Desauza, D.Mehta, R.W.Leavitt;Bactericidal
activity of combinationsof Silver- water dispersion
with 19 antibioticsagainst7 microbial strains. Asian
J.Microbiology& Biotechnology, 8, 330-333 (2006).

[5] J.B.Harborne; Phytochemical methods a guide to
modern technique of plant analysis,1-37 (1998).

[6] |.K.Hosein, D.W.Hill, L.E.Jenkins, J.T.Magee;
Clinical Significance of the emergence of bacterial
resistance in the hospital environment. Journal of
Applied Microbiology Symposium supplement, 92,
90S-97S (2002).

[7] GJamesCappuccino, Natalie Sherman; Microbiol-
ogy-A Laboratory manual. Dorling Kindersley (In-
dia) Pvt.Ltd., 7, 71-76 (2007).

[8] C.KameshwaraRao,.Database of medicinal plants,
1-23 (2000).

[9] S.Mandal, ManishaMandal, N.K.Pal;Invitro effi-
cacy of Ciprofloxacin in combination with
Amoxicillin againgt Salmonellatyphi isolates. Indian
journal of experimental Biology.41, 360-362 (2003).

[10] Nishante Rajakaruna, S.Cory Harris,
T.H.N.Towers;Antimicrobial activity of plantscol-
lected from Serpentine outcrops in
Srilanka.Pharmaceutical Biology.,40(3), 235-244
(2002).

[11] R.N.Okigho, U.O.Ogbonnaya; Antifungal effects of
two tropical plant leaf extractson post harvest Yam
rot. African J.Biotechnology, 8(2), 329-333 (2006).

[12] D.Onkar, Dhingra, B.James; Basic plant pathol ogy
methods, 287-307 (1995).

[13] R.Onkarappa, K.S.Shobha, K.Chaya; Screening of
antibacterial activity of medically important plant
extracts. J.Biomedicine, 23(1,2), 9-12 (2002).

[14] M.G.Purohith, B.K.Shanthaveerappa,
B.Shrishailappa, H.K.S.Swamy; Antimicrobial ac-
tivity of various extracts of Evolvulus
asinoides.Ind.J.Microbiol., 35(1), 77-78 (1995).

[15] A.Rojas, L.Hornadez, R.Pereda Miranda, R.Mata;
Screening for antimicrobial activity of crude drug
extract and pure natural products from Mexican
medicina plants.J.Ethnopharmacol., 35, 275-283
(1992).

[16] D.H.Tambeker, S.PMankar; Cow urine: an antibi-
otic, Journal of Microbial world, 7, 67-72 (2005).

[17] D.H.Thambekar, S.A.Kerhalkar; Cow urine A
Bioenhancer for antibiotics. Asian.J.Microbiol ogy
and Biotechnology, 8(2), 329-333 (2006).

BioTechnology —

Hn Tudian Jounual



