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ABSTRACT

The objective of our study is to investigate the in vitro antibacterial activity of ethanolic leaf extract of Aerva lanata
and root extract of Hemidesmus indicus against acidogenic oral microbe Streptococcus mutans .The inhibitory
effect of the extract were tested against Smutans by using the Macro broth dilution method .The ethanolic |eaf
extract of Aerva lanata exhibited antibacterial activity against streptococcus mutans with minimum bactericidal
concentration of 400mg/ml whereas the MBC for Hemidesmus indicus did not showed any activity even in higher
concentrations. The ethanolic leaf extract of Aerva lanata was found to be bactericidal in action against tested
bacterial strain and these actions may be due to the presence of phytochemical constituentsin it.

Key words. Aerva lanata, Hemidesmus indicus, Sreptococcus mutans, Anti bacterial activity.

INTRODUCTION

Aerva lanata belongs to the family oAmaranthaceae, also known agpolpala or sunny khur. It is one of the
important medicinal plants have ever grown througtbe plains of Indi&? It is also found in other countries like
Sri Lanka, Arabia, Egypt, tropical Africa, java aRdilippines® ® It is found to be an erect or prostrate herbaceous
weed that is common throughout the hotter partadia.

Aerva lanata had been used in the Indian folk medicine for tteatment of diabetes mellitus, urinary calculi,
hematesis, bronchitis, nasal bleeding, cough, morptings, fractures, spermatorrhé®, to clear uterus after
delivery and also to prevent lactatioh’

Hemidesmus indicus belongs to the familyasclepiadaceae and commonly named in India a&arsaparilla or
anantmool. Which is most widely applied in folk medicine aasl ingredients in ayurvedic and unani preparafibns
H.indicus can be used against the diseases like biliousidssd diseases, diarrhea, skin diseases, respirato
diseases, fever, bronchitis, eye diseases, bussingation, rheumatism and gastric disordfers.

Root portion ofH.indicus is also used in certain conditions like skin dégesa syphilis, elephantiasis, loss of
appetite, blood purification and for kidney andnary disorders and as well as in some biologictwities namely
hepatoprotective, antioxidant, antithrombotic, amtierogenic, anti-inflammatory, immunomodulatory,
antidiabetic:>*°

Oral health influences the general quality of bfied poor oral health is linked to chronic conditiand systemic
diseases.’acidogenic oral bacteria lik&treptococcus mutans, Streptococcus sobrinus, Streptococcus oralis,
Sreptococcus  intermedius, Streptococcus anginosus, Lactobacillus acidophilus, streptococcus  salivarius,
Sreptococcus mitis, Sreptococcus sanguisis a potent initiator that causes dental carieg(m®a.
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Sreptococcus mutans is a member of endogenous oral micro flora andotireipal causative agent of dental caries.
Short chain carboxylic acid released from the ereyofstreptococcus mutans used as its fermentation by-products
demineralize the enamel and lead to cavitationthéntooth.'® Hence considered to be the most cariogenic of all
streptococci family. The objective of the study is to check thetibacterial effectiveness &ferva lanata &
Hemidesmus indicus against dental caries /plaque causingptococcus mutans.

EXPERIMENTAL SECTION

Plant material

Ethanolic leaf extract oAerva lanata and Ethanolic root extract éfemidesmus indicus is obtained from Green
chem. herbal extracts & formulations, Bangalorevds authenticated by NISCAIR, New Delhi by Dr. Hsihgh,
Head, Raw materials Herbarium & Museum

Medium used
Trytic soy broth is used as a medium

Strain used
Streptococcus mutans ATCC 25175

Preparation of different concentrations of herbal extract

The herbal extracts each 200mg were weighed aa#ptinto a sterile tube and dissolved in 2ml arde Tryptic
soy Broth (TSB).From the stock solution various ea@ntrations were prepared,viz.,3.1 mg,6.2 mg,12¢45mg,
50mg,100mg,200mg,400mg/Ld0respectively in to wells of micro plates. The tézk organism was grown in
(TSB)Tryptic soy broth medium [MHA-Hi media ,Mumbdor 24hrs at 37°C and concentration was adjutde@i5
Mac Farland Standard?The different concentrations of extracts were takedOQul quantities in a U bottom
micro culture plates. Control well received plaioth without plant extract. The plates were kepséaled covers
and incubated at 37°C overnight and Growth/no Ghnowas detected. All the tests were done in tripdice
minimize the test error.

Minimum Inhibitory Concentration (MIC)

Minimum inhibitory concentration of herbal extraeigainst tested micro organisms was determineddnyrarbroth
dilution method. A series of two- fold dilution efich extract (3.1mg/1QDto 400mg/10Ql) was made in to which
10Qul of the standardized bacterial suspension comtgiid6 organisms was made in Tryptic soy brothpasifed
by National Committee for Clinical Laboratory Stands (NCCLS, 1990%¥The control well received plain broth
without herbal extract .The plates were incubate@7aC for 24 hours and observed for visible grawils the
extracts were colored, MIC could not be read diyday visual methods. Hence subcultures from al wrells were
made and growth/no growth is detected. Then the M€ obtained.

Minimum Bactericidal Concentration (MBC)
The MBCs were determined by selecting wells thatsd no growth. The least concentration, at whiclgrowth
was observed, was noted as the MBC.

RESULTSAND DISCUSSION

Uses of natural medicinal products have becomé witziew of their safety. A novel estimate suggetiat, in
many developing countries people depends on teaditipractitioners and medicinal plants to meempry health
care needs.

Dental plaque plays the primary role in the patimegés of the dental caries. Dental plaque is argéterm for the
diverse microbial community found on the tooth aue, embedded in a matrix of polymers of bactaral salivary
origin. Plaque is found preferentially at protectrud stagnant surfaces, and these are at the gjréfateat of
disease.

The phytochemical constituents presentAmrva lanata plant include alkaloids (ervine, methylervine, @side,
aervine, methylaervine, aervoside, ervolanine, agrdolanine), flavanoids, methyl grevillate, lupdapeol acetate
benzoic acidp-sitosteryl acetate and tannic acid may be resptan&ir the pharmacological actions.

The ethanolic leaf extract &erva lanata and root extract oflemidesmus indicus was tested for the antibacterial
activity againsstreptococcus mutans a potent intiator of dental caries and dental péaq
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The extract was tested in various concentratidresantibacterial activity is seen at a concentnatib400mg/ml for
Aerva lanata whereadHemidesmus indicus failed to exhibit antibacterial activity at any thiese concentrations used
in the study.

The presence of No growth is an indication of hiaffectiveness of the extract whereas presence ofvtar
indicates the less effectiveness of the extraciclwtvas represented in Table 1
The least effectiveness of the extract indicatesMhC/MBC

Table 1: Antibacterial evaluation of herbal extractsagainst Streptococcus mutans

Concentration of extracts (mg/ml)
3162|125 | 25| 50 | 100 | 200 | 400 | control MIC/MBC
Aerva lanata G G G G| G G G | NG G 400mg/ml
Hemidesmusindicus G G G G| G G G G G NO ACTIVITY
NG-NO GROWTH (INDICATESMIC/MBC); G=GROWT4H (NO ACTIVITY)

Herbal extract against Smutans

CONCLUSION

In conclusion, our study provides information abdetva lanata ethanolic leaf extract, based on its antibacterial
potential that has never been reported. The amgamic activity of the plant extract against omitrobe may be
attributed to the various phytochemical constitaguresent in the refined extract. Hence furtheeassh should be
conductedn vivo for its application in dental field.

Acknowledgement
The authors are grateful to Mr. R Rajendran, Gr@leam Herbal Extracts & Formulations, Bangalfmeproviding
the herbal extracts as a gift sample for the study.

REFERENCES

[1] Warrier PK, Indian Medicinal Plants, A Compendium5®0 species, Vol. |, Orient Longman Ltd, Chennai,
1994, pp. 67-69.

[2] Gupta AK and Neeraj T, Reviews on Indian MediciRknts, Vol. |, ICMR, New Delh2004, pp. 338340.

[3] Chopra RN, Nayar SL and Chopra IC, Glossary of dndMedicinal Plants, Publications & Information
Directorate, CSIR, New Delh1956, p. 550.

[4] Sankaran S and AlagesaboopathiF®@ra Fauna, 1995, 1, 137-138.

[5] Das SRBull Med Ethno-bot Res, 1995, 16, 74-81.

[6] Tripathi YC, Prabhu VV, Pal RS and Mishra RAhcient Sci Life, 1996, 15, 190-212.

[7] The Wealth of India: A Dictionary of Indian Raw Maitals and Industrial Products Raw Materials, Rewis
Series, Publications & Information Directorate, BSNew Delhi,1985, Vol. 1 A, p. 92.

[8] Shah GL and Gopal G\J,Econ Taxon Bot, 1985, 6, 193-201.

[9] Perumal Samy R, Ignacimuthu S and Patric RajaBhnopharmacol, 1999, 66, 235-240.

[10]Rajeshet al. Indian J nat prod resource, 2011 2(1) 5-9.

[11]V. Gopiesh Khanna and K. Kannabirafrican Journal of Biotechnology 2007 6 (3):307-311

[12]S. Murshed, B. Rokeya, N. Nahar et Bliabetes Research, vol. 39, pp. 15-23005.

[13]K. N. Bopanna, N. Bhagyalakshmi, S. P. Rathod, RlaBiman, and J. Kannamndian Journal of
Pharmacology, vol. 29, no. 2, pp. 105-109997.

[14]N. K. Mary, C. R. Achuthan, B. H. Babu, and J. R&dia, Journal of Ethnopharmacology, vol. 87, no. 2-3, pp.
187-1912003.

[15]15. Lampronti, M. T. H. Khan, M. Borgatti, N. Biahic and R. Gambarkvidence-Based Complementary and
Alternative Medicine, vol. 5, no. 3, pp. 303—312008.

[16]Lakshmi.T & Rajendran. Rnt J Pharm Bio i 2013 Oct; 4(4): (P) 397 — 404

[17]Lakshmi.T & Aravind kumar.$nternational Journal of Botany and Research (IJBR) 2012; 1(2); 30-40
[18]Aravind kumar.S, Lakshmi.T, A.v AruBesearch J. Pharm. and Tech. 2012; 5 (3); 333-336.

[19]J.H Jorgenson & John turniegd Susceptibility testhods dilution and disc the diffusion methods, Merof
Clinical microbiology vol 1, 9 edition pg no.1153-12.ASM Press Washington.

[20] Betty A.Forbes., Daniel F. Sahm., Alice S.Weissfd@diley & Scott’'s Diagnostic Microbiology 11th éidin
Mosby page no 229 — 257.

[21]Ananthanarayan R and Paniker's: Textbook of Miacotdgy: 8th edition: Publishers University Press:
Hyderabad?009: 618.

[22] Jennifer MA:Journal of Antimicrobial Chemotherapy 2001; 48, (SI): 5 -16.

680



