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ABSTRACT

Objective: To identify the antibacterial activity of Desmodium gangeticum (D. gangeticum).
Methods: Antibacterial activity of D. gangeticum was tested with various solvents viz., methanol,
ethanol, chloroform and aqueous extract against various bacterial pathogens such as Klebsiella
pneumoniae, Escherichia coli, Salmonella typhi, Streptococcus mutants and Pseudomonas
aeruginosa. Antibiotic sensitivity assay was performed with amoxicillin, kanamycin, tetracyclin,
ciprofloxacin and penicillin. Result: Of the selected several extract, the methanolic extract
showed maximum zone of inhibition (24+2.3mm) against S. mutants and minimum zone of
inhibition was observed with aqueous extract against P. aeruginosa (7£0.08). In addition the
antibiotic sensitivity was observed with kanamycin, tetracyclin, ciprofloxacin against all
bacterias. Conclusions: The methonalic extract of D. gangeticum be able to use as potential
antibacterial source for various infective pathogens.

1. Introduction

The discovery, development and clinical use of antibiotics
during the nineteenth century have substantially decreased
public health hazards resulting from bacterial infections.
However, there has been a parallel and alarming increase
in bacterial resistance to existing chemotherapeutic agents
as a result of their injudicious use. In addition, antibiotics
are occasionally associated with adverse effects to the
host, including hypersensitivity, immune—suppression and
allergic reactions [1l. These developments demand that a
renewed effort be made to seek antibacterial agents effective
against pathogenic bacteria resistant to current antibiotics.
One possible strategy is the rational localization of bioactive
products from folk medicines, with the hope that systematic
screening of these will result in the discovery of novel
effective compounds with potent and useful activities
against microbes. There is an ever—increasing demand for
plant-based therapeutics in both developing and developed
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countries due to a growing recognition that they are natural
products, non—narcotic and in most cases, easily available
at affordable prices; they also have no side effects.

Desmodium gangeticum (L.) DG. (family Leguminaceae)
is a small shrub of tropical region which has been used
in India system of medicine as a bitter tonic, febrifuge,
digestive, anticatarrhal, antiemetic, in inflammatory
condition of chest and various other inflammatory condition
due to “vata’ disorder [2I. The aqueous of these species
has been reported to show severe antiwrithing activity,
moderate central nervous system (CNS) depressant activity
3 and antileishmanial activity [4]. Gangetin, a pterocarpnoid
from DG, has been shown to possess anti— inflammatory
and analgesic activities 15I. Total of this species showed
anticholinesterase, smooth muscle stimulant, CNS stimulant
and depressant response [6l. It is also know to possess
antioxidant activity [7l. Chemical studies on the DG revealed
the presence of alkaloids, pterocarpnoid, flavnoid and
isoflavanoid glycoside 18.91.

The sterols, N, N=dimethyltryptamine, 5—methoxy-N,
N—dimethyl tryptamine, their oxides and other derivatives
have been isolated from aerial parts, three pterocarpeniods ,
gangetin and desmodin, are the major chemical constituents
of the roots [6l. Alkaloid isolated from aerial part comprises
indole—-3-alkyl-amines and B—Carbolines and has
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anticholinesterase, smooth muscle stimulant, CNS stimulant
response [101. Tt is reported to possess antiulcer 171, antioxidant
[11], cardiotonic [12], anti—inflamatory, anti—nociceptive
activities and useful in neurological disorder [13]. We
report here a systematic in vitro screening of a wide range
of antibiotics with the aim of investigating their potential
against five reference bacteria, E. coli, K. pneumoniae, S.
typhi, S. mutans and P. aeruginosa. The study was also
designed to determine the potential antibacterial activities of
extracts (methanol, ethanol, chloroform and aqueous) of the
medicinal plant D. gangeticum and compare these against
the reference bacteria.

2. Materials and methods
2.1. Plant materials

D. gangeticum (L.) DG plants were obtained from the
Herbal Research garden of A.V.V.M. Sri Puhspam College,
Poondi (lat: 13° 63'N and lang: 79° 84’E), Thanjavur district,
Tamilnadu, India. The freshly collected plant materials were
dried in shade at 30 °C for 10 days, ground to a fine powder
and stored in air tight bottles at 4 C.

2.2. Preparation and preservation of plant extract

Aqueous, ethanol, chloroform and methanolic extracts of
D. gangeticum were obtained from air—dried plant materials
according to the standard methodologies [14]. The extracts
(2000 mg/ml) were stored as a stock solution in a refrigerator
at 4 C for further use [151. All extracts were exposed to UV—
radiation (200—400nm) for 24 h and checked frequently for
sterility by streaking on nutrient agar plates [16].

2.3. Test microorganisms

Five reference bacteria E. coli, K. pneumoniae, S. typhi,
S. mutans and P. aeruginosa, were used during the study.
The tested strains were procured from the Microbial Type
Culture Collection, Chandigarh, India. They were cultured
in nutrient broth (Hi-media, M002) at 302 “C and stored in
nutrient agar slants at 4 °C.

2.4. Antibiotics

The following antibiotic sensitivity test discs (Span
Diagnostics Limited, Surat, India), with their concentrations
shown in parentheses, were used to determine the antibiotic
sensitivity profile against the reference bacteria: amoxicillin
(30mg), kanamycin (30mg), tetracycline (30mg), ciprofloxacin
(5mg), penicillin (10mg).
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2.5. Sensitivity test

Antibiograms were carried out by the disc diffusion method
[17] using commonly used antibiotics. Antibiotic sensitivity
was tested in Mueller—Hinton agar plates. The surfaces of the
media were inoculated with bacteria from a broth culture,
antibiotic-impregnated discs were placed on the solid
37 °C for
other bacterial strains for 24h. The clear zones of inhibition

medium and the plates were then incubated at

formed around the discs were measured and interpreted in
accordance with the manufacturer’s instruction as indicting
the sensitivily, intermediate—sensitivity or resistance of that
bacterium to the antibiotic being tested.

2.6. Antibacterial assay

This assay was carried out using the agar well diffusion
method [18]. Bacterial strains grown on nutrient agar at 37
°C for 18h were suspended in a saline solution (0.85% NaCl)
and adjusted to a turbidity of 0.5 MacFarland standards
(108 CFU/ml). The suspension was used to inoculate 90 mm
diameter petri plates. Wells (diameter 6 mm) were punched
in the agar and filled with 30 ml of 2000 mg/ml extracts.
The dissolution of the organic extracts (methanol, ethanol,
and chloroform) was facilitated with the addition of 1% (v/v)
DMSO and that of the aqueous extracts with the addition of
sterile distilled water, neither of which affected the growth of
microorganisms (as shown by our control experiments). The
plates were incubated in air at 37 °C for 24h. Antibacterial
activities were evaluated by measuring the inhibition zone
diameters. The experiments were conducted in triplicate.
DMSO was used as a control for the methanol, ethanol,
chloroform extracts, and sterile distilled water used as a
control for the aqueous extracts.

3. Results
3.1. Sensitivity test

The antibiotic sensitivity profile of the bacterial strains
tested is listed in Table 1. All of the bacterias tested
are resistant to Penicillin G, indicating the appearance
of multiple drug resistance phenotypes of the bacteria.
Consequently, we could not use these antibiotics as
therapeutic agents for treating diseases related with
reference bacteria. A comparison of data obtained on the
inhibition zones of the pathogenic bacteria showed that,
kanamycin, amoxicillin, tetracycline and ciprofloxacin and
was effective against all five bacterial species tested. The
most effective antibiotic against the bacteria was kanamycin
and ciprofloxacin against K. pneumoniae, E. coli and S.
mutans, tetracycline against K. pneumoniae and E. coli,
amoxicillin against S. mutans and P. aeruginosa (Table 1).
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Tablel
Antibiotic sensitivity profile of bacteria against commercially available

antibiotics.

Name of the Inhibition Zone Diameter (mm)

antibiotics K pneumoniae E. coli S. typhi S. mutans P. aeruginosa
Amoxicillin 17 (IM) 16 (IM) 13 (M) 24 (S) 20 (S)
Kanamycin 28 (S) 26 (S) 20 (S) 18 (S) 24 (S)
Tetracycline 20(S) 21 () 105 12(R) 16 (IM)
Ciprofloxacin 23 (S) 25 18 26 (S) 22 (S
Penicillin 10 R) 1R 12(R) 10 (R) 10 (R)

Denotes R= Resistant, S= Sensitive, IM= Intermediate
3.2. Antibacterial assay

The antibacterial activity of specific concentrations of
aqueous, chloroform alcohol and methanolic extract of
the plant Desmodium gangeticum is given in (Table 2).
The methanolic extract showed the highest antibacterial
potentiality, followed by the ethanol, chloroform and
aqueous extracts of D. gangeticum. We also found the
highest inhibition zone in K. pneumoniae, S. mutans,
followed by S. typhii and E. coli. The aqueous extract did not
show high antibacterial activity against all tested bacterias.

4. Discussion

The antimicrobial activity have been screened because
of their great medicinal relevance with the recent
years, infections have increased to a great extent and
resistant against antibiotics, becomes an ever increasing
therapeutic problem [19]. The presence of antifungal and
antimicrobial substances in the higher plants is well
established as they have provided a source of inspiration
for novel drug compounds as plants derived medicines
have made significant contribution towards human health.
Phytomedicine have been used for the treatment of diseases
as in done in cases of Unani and Ayurvedic system of
medicines, a natural blueprint for the development of new
drugs. Much of the exploration and utilization of natural
product as microbial arise from microbial sources.

The potential for developing antimicrobials from higher
plants appears rewarding, as it will lead to the development
of a phytomedicine to act against microbes. Plant based

Table 2

antimicrobials represents the vast untapped source for
medicine. Plant based antimicrobials have enormous
therapeutic potential as they can survive the purpose without
any side effects that are often associated with synthetic
antimicrobials, continued further research and exploration
of plant derived antimicrobials is needed today. Many of
the studies were useful in identifying the active principle
responsible for such potentials and to develop clinically
important therapeutic drugs for mankind. Hence an attempt
has been to identify the antibacterial activity of different
solvents extracts of D. gangeticum against five human
pathogenic Gram positive and Gram negative bacterias.
Previously, many researchers carried out the antimicrobial
activity in several medicinal plants [20-28].

The methanolic extract showed the highest antibacterial
potentiality, followed by the ethanol, chloroform and
aqueous extracts of D. gangeticum. Two reasons accounting
for the higher antibacterial activity of methanolic extracts
may be (i) the nature of biological active components
(alkaloids, sterols, flavonoids, essential oil, terpenoids, etc.,
which may be enhanced in the presence of methanol (ii) the
stronger extraction capacity of methanol may have produced
a greater number of active constituents responsible for
antibacterial activity than the aqueous, ethanol and
chloroform. Our results agree with the findings of several
of these studies, although, some conflicting observation
are worthy of note. In contrast, the aqueous extracts of P.
emblica, and L. alba exhibited, in most cases, a higher
antibacterial potentiality than their methanolic counterparts.
The aqueous extract did not show high antibacterial activity
against all tested bacterias. When the individual sensitivity
pattern of all the bacterial strains were compared, the
methonalic extract of D. gangeticum was equally potent
— in terms of antibacterial activity — as the most effective
antibiotics, such as amoxicillin, ciprofloxacin, kanamycin ,
tetracycline and pencillin.

In conclusion, the different solvent plant extracts tested in
this study had potential antibacterial activities against with
the reference strains. Our results support the use of these
plants as traditional medicine and suggest that some of the
plant extracts possess compounds with good antibacterial
properties that can be used as antimicrobial agents in the
search of new drugs.

Antibacterial activity of a specific concentration (30 ml 2000mg/ ml extract) of aqueous, methanol, ethanol and choloroformic extracts of

Desmodium gangeticum determined by the well diffusion method.

Size of Zone of inhibition in diameter (mm=S.E)

Name of the organism

Methanol extract Ethanol extract Chloroform extract Aqueous extract Control
K. pneumoniae 23%1.3 20%1.2 15%0.8 12+1.6 0
E. coli 22+0.7 18+0.6 20+1.8 15+1.1 0
S. typhi 20+1.1 16x1.7 14£1.3 100.2 0
S. mutans 24+ 2.3 21+0.8 18+0.7 14+£0.9 0
P. aeruginosa 18+1.7 19+1.3 14+0.3 7+0.08 0

Control set consisting of distilled water and DMSO respectively all values are an average of three determinations.



S424

Conlflict of interest statement

We declare that we have no conflict of interest.

Acknowledgment

The authors are grateful to the secretary and correspondent,
A.V.V.M Sri Pushpam College (Autonomus) Poondi and
University Grands Commission (UGC) minor project for
providing facilities.

References

[1] Ahmad I, Mehmood Z. Mohammad F. Screening of some
Indian medicinal plants for their antimicrobial properties. J
Ethnopharmacol 1998; 62:183—-193.

[2] Kirtikar KR. Basu BD. Indian Medicinal Plants. 2nd Edn., Delhi
1987, pp: 757—759.

[3] Jabbar S. Khanand MT. Choudhuri MS. The effect of aqueous
extracts of Desmodium gangeticum DG. (Leguminosae) on the
central nerve system. Pharmazie 2001; 56: 506—508.

[4] Singh N, Mishra PK. Kapil A. Arya KR. Maurya R. Dube A.
Efficacy of Desmodium gangeticum extract and its fraction
against experimental visceral leishmaniasis. J. Ethanopharmacol
2005; 98: 83—88.

[5] Rao CV. Ravishankar B. Mehrotra S. Anti— inflammatory and
antinociceptive activity of the water decoction Desmodium
gangeticum. J. Ethanopharmacol 2004; 95: 259—263.

[6] Ghosal S. Bhattacharyz AK. Desmodium alkaloids. II. Chemical
and pharmacological evaluation of D. gangeticum. Planta med
1972; 22: 434—440.

[7] Govindarajan R. Rastogi S. Vijaykumar M. Shirwaikar A.
Rawat K. Mehrotra S. Pushpangadan P. Studies on the antioxidant
activities of Desmodium gangeticum .Biol Pharm Bull 2003; 26:
1424—1427.

[8] Avasthi BK. Tewari JD. Apreliminary phytochemical investigation
of Desmodium gangeticum DG. (Leguminosae). J Am Pharm Assoc
Am Pharm Assoc (Baltim) 1995; 44: 625—627.

[9] Mishra PK. Singh N. Ahmad G. Dube A. Maury R. Glycolipids
and other constituents from Desmodium gangeticum with
antileishmanial and immunomodulatory activities. Bioorg Med
Chem Lett 2005; 15: 4543—4546.

[10]Muzaffer A. Pillai NR. Purushothaman AK. Examination of
biochemical parameter after administration of Gangetin in female
albino rats. J Res Ayurveda Sidha. 1982; 2: 172—175.

[11]Kurian GA. Philip S. Varghese T. Effect of aqueous extract of the
Desmodium gangeticum DC root in the severity of myocardial
infarction, J Ethnopharmacol 2005; 21:457—461.

[12]Rathi A. Rao CV. Ravishankar B. De S. Mehrotra S. Anti—
inflammatory and anti— nociceptive activity of water decoction of

Desmodium gangeticum. J ehanopharmocol 2004; 952—3): 259—263.

Krishnasamy Karthikeyan et al./Asian Pacific Journal of Tropical Disease (2012)S421—-S424

[13]Trease GE. Evans WC.”Pharmacognosy” Baillier Tindall Press.
London, 1983.

[14]Bhattacharjee 1. Chatterjee SK. Chatterjee SN. Chandra G.
Antibacterial potentiality of Argemone mexicana solvent extracts
against some pathogenic bacteria. Mem Inst Oswaldo Cruz 2006;
101: 645—648.

[15]Akueshi CO. Kadiri CO. Akueshi EU. Agina SE. Ngurukwem B.
Antimicrobial potentials of Hyptis sauvedens Poit (Lamiaccae),
Nigeria J Bot 2002; 15: 37—41.

[16]Chessbrough M. Medical laboratory manual for tropical countries.
Linacre House, Jordan Hill. 2000.

[17]Bauer AW. Kirby WM. Sheris JC. Turck M. Antibiotic susceptibility
testing by a standardized single disc method. American J Clin
Pathol 1996; 45:149—158.

[18]Perez C. Pauli M. Bazerque P. Antibiotic assay by agar well
diffusion method. Acta Biol Med Exp 1990; 15: 113—115.

[19]Austin DJ. Kristinsson KG. Anderson RM. The relationship
between the volume of antimicrobial consumption in human
communities and the frequency of resistance. Proc Natl Acad Sci
USA1999; 96:11152—11156.

[20]Senthilkumar PK Reetha D. Screening of antimicrobial properties
of certain Indian medicinal plants. Journal of phytology, 2009; 1(3):
193—198.

[21]Rajendran Srinivasan, Govindarasu Ganapathyselvam, Sakthivel
Karthik, Krishnamurthy Mathivanan, Ramaiya Baskaran,
Mariappan Karthikeyan, Muchukathan Gopi, Chinnavenkataraman
Govindasamy. In vitro antimicrobial activity of Caesalpinia sappan
L. Asian Pac J Trop Biomed 2012; S136—S139.

[22]Sukumaran S, Kiruba S, Mahesh M, Nisha SR, Miller PZ, Ben
CP. Phytochemical constituents and antibacterial efficacy of the
flowers of Peltophorum pterocarpum (DC.) Baker ex Heyne. Asian
Pac J Trop Med 2011; 4(9): 735-738.

[23]Krishnan Kannathasan, Annadurai Senthilkumar, Venugopalan
Venkatesalu. In vitro antibacterial potential of some Vitex species
against human pathogenic bacteria. Asian Pac J Trop Med 2011;
4(8): 645—648.

[24]Raja RDA, Jeeva S, Prakash JW, Antonisamy JM, Irudayaraj V.
Antibacterial activity of selected ethnomedicinal plants from
South India. Asian Pac J Trop Med 2011; 4(11): 375-378.

[25]Johnson M, Wesely EG, Kavitha MS, Uma V. Antibacterial activity
of leaves and inter-nodal callus extracts of Mentha arvensis L.
Astan Pac J Trop Med 2011; 4(3): 196—-200.

[26]Rajendran Srinivasan, Chinnavenkataraman Govindasamy.
In vitro antibacterial activity and phytochemical analysis of
Catharanthus roseus (Linn.) G. Don. Asian Pac J Trop Med 2012;
S155-S158.

[27]Ponmurugan Karuppiah, Shyamkumar Rajaram. Antibacterial
effect of Allium sativum cloves and Zingiber officinale rhizomes
against multiple—drug resistant clinical pathogens. Asian Pac J
Trop Med 2012; 597—601.

[28]Ruban P, Gajalakshmi K. In vitro antibacterial activity of Hibiscus
rosa—sinensis flower extract against human pathogens. Asian Pac
J Trop Med 2012; 399—401.



