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INTRODUCTION
Majority of bacterial species play a crucial role in the causation of pulp 
and periapical diseases. The penetrating ability of these bacteria and 
the anatomical variations inside the root canal system increased there 
survival beyond the host defense mechanism.

Enterococcus faecalis a gram positive facultative anaerobe is 
associated with persistent periradicular infections.its prevalence is 
nine times more in failed endodontic treatments and studies have 
investigated its occurrence to be 24-77% in root lled teeth(1-2).
 
The most commonly used  conventional endodontic irrigant, sodium 
hypochlorite (NaOCl) is highly efcient in eliminating biolms of E. 
faecalis.But, the major  disadvantages of NaOCl is its toxicity, 
unpleasant taste and odor, corrosion of instruments, inability to 
remove the smear layer, reduction in the elastic modulus, and exural 
strength of dentin(3).

The other most commonly used irrigant is a cationic bisbiguanoid 
that's Chlorhexidine (CHX) which has a broad spectrum of 
antimicrobial activity and demonstrates substantivity. It overcomes the 
disadvantages of NaOCl, but its inefciency in  dissolving the organic 
content and  also discoloration of the teeth are its main drawbacks(4).

Pharmacological studies confess the importance of medicinal plants as 
probable source of bioactive compounds. The constant increase in 
antibiotic resistant strains and side effects caused by synthetic drugs 
enlight the researchers for herbal alternatives. These herbal  plant 
extracts has antibacterial and therapeutic effects suggesting its 
potential to be used as an endodontic irrigant(3).

Azadiracta indica (Neem) is the most popularly used traditional 
medicinal plant in India. There are nearly 140 biologically active 
compounds in Neem. The presence of alkaloids,glycosides, saponins, 
avonoids, steroids, anthraquinone,tannic acid and active constituents 
such as nimbidin, nimbin,  nimbolide etc aid for its antibacterial 
properties (3,5).

Curcuma longa (commonly called as turmeric) extract had 

considerable antimicrobial properties which is  attributed to  its 
biologicial  active compound Curcumin.  . It has a potent antibacterial 
activity against a number of pathogenic bacteria including 
Enterococci(6).

Triticum aestivum is a young grass of wheat plant which grows rich in 
vitamins and minerals, A,E,C,K, and, calcium, phosphorous, 
selenium, magnesium,iron,sodium,potassium,zinc,sulphur and with 
full spectrum of B vitamins. It has a complete source of protein, 
consisting of all the essential amino acids and is chemically active and 
contains over 80 enzymes such as protease, amylase, lipase, 
cytochrome oxidase, transhydrogenase, superoxide dismutase. 
Wheatgrass juice is the KING OF LIVING JUICES because of its 
antibacterial, anti-inammatory, anti-hypertensive, anti-carcinogenic, 
detoxier, immune boosting, and anti-aging properties. It is  
particularly high in 70% chlorophyll and considered as green blood, 
which cleanses and builds the blood. It is the rst product of light and 
therefore contains more healing properties than any other element.It 
builds RBC which carry oxygen to every cell and maintains cellular 
function at an optimal level in highly oxygenated environment. It has 
the ability to repair and heal the damaged cells(7-9).

The major advantages of herbal irrigants are safety, ease of  
availability, prolonged shelf-life, economical, and lack of microbial 
resistance so far(10). The aim of the study is to evaluate the  
antimicrobial efcacy of Neem, Turmeric and Wheat grass extract 
against Enterococcus faecalis using Agar well diffusion method.

MATERIALS AND METHODS
Procurement Of The Microorganism  
A pure culture of E. faecalis (ATCC 29212)was inoculated on BHI agar 
plates, incubated at 37°C overnight for 24 hrs

Preparation Of Extracts
Ethanolic extract of Neem , Turmeric and Wheat grass were prepared 
by adding 20gram of powders in 25ml of ethanol and the extracts were 
placed in airtight container for 48hrs. Absolute ethanol was taken as 
control. 50 µl of the inoculum of E faecalis was spread over petri plates 
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with the help of L-arm loop.

Antibacterial Assay
Wells of 5 mm diameter were punched using a sterile cork borer and 50 
µl of the prepared solutions were added to the wells with the help of a 
micropipette as follows:
Group A- Ethanol (control)
Group B - Neem
Group C- Turmeric
Group D- Wheat grass                                                             
                                                                                                                                        

0The plates were then incubated at 37 C for 24hrs and the diameter of 
bacterial inhibition zones were recorded to the nearest size in 
millimetres using vernier callipers.

STATISTICAL ANALYSIS
The data was statistically analysed using ANOVA test complimented 
by Post hoc tukeys test.

RESULTS
Neem has shown highest zone of inhibition followed by turmeric. 
Wheat grass has shown limited zone of inhibition. There is no 
statistical difference among different groups.

Graph-1 Zone of inhibition (in millimeter) of herbal extracts and 
ethanol against   Enterococcus faecalis.

DISCUSSION
E.faecalis was selected as the test organism because it is a facultative 
anaerobe that is nonfastidious, easy to grow resist high environmental 
conditions and efciently and rapidly colonizes into the dentinal 
tubules. It has been choosen as test species because of its high 
prevalence  of 63% in post endodontic  treatment diseases and due to 
the high level of resistance to a wide range of antimicrobial agents. 
ATCC 29212 strains of E.faecalis which has been the standard strain 
used in the previous studies was selected for the present study(11).

The agar diffusion method permits direct evaluation of the materials 
beside the organisms, representing the potential of the test materials to 
remove microorganisms in the local microenvironment of the root 
canal system. The results may differ based upon the capacity of the 
material to diffuse across the medium and not only on the toxicity of 
the material for the specic organism(2).

In the present study neem has shown the highest zone of inhibition 
when compared to the other groups and the results are in accordance 
with the study done by vinothkumar et al. Similar results are seen in a 
study done by Archana et al and Arindam et al(3,5,12).The neem 
extracts has gone through extensive pharmacological screening and 
found to have several medicinal properties due to the presence 
o f seve ra l  a c t i ve  cons t i t uen t s  l i ke  n imb id in ,  n imb in , 
nimbolide,gedunin, azadirachtin, mahmoodin, margolone 
andcyclictrisulphide responsible for its antibacterial action. It has an 
anti-adherence activity by altering bacterial adhesion and the ability of 
organism to colonize has resulted in maximum reduction in adherence 
of E. faecalis to dentin(3).

Curcumin, has shown good zone of inhibition when compared to that 
of Group-A and Group-D but it was less when compared to that of 
Group-B and similar results were seen in a study done by vinothkumar 
et al and Sharmila et al(3,13). Similar results were seen in a study done 
by Neelakantan et al who concluded that curcumin in combination 
with NaOCl had synergistic effect on E.feacalis formed biolms. 
Curcumin is a yellow bioactive pigment,is a polyphenolic compound, 

which strongly inhibits bacterial cell proliferation by inhibiting the 
assembly dynamics of FtsZ in the Z-ring responsible  for bacterial cell 
division such as anti-inammatory, antioxidant, antifungal and 
antibacterial activities[6,3].

In the present study a noval ingrediant wheat grass juice exhibited 
limited zone of inhibition against E faecalis when compared to that of 
other groups. But the zone of inhibition was higher when compared to 
that of control group.In a study they have concluded that fresh and 
undiluted wheatgrass juice exhibited mild antibacterial activity against 
Staphylococcus aureus, Bacillus cereus, Salmonella typhimurium and 
Kleibsella pneumoneae(7). Sharma et al concluded that wheat-grass 
has antibacterial activity against many common human pathogens. Its 
antimicrobial properties are attributed to its high content of 
Bioavonoids which include Apigenin, Quercitin, Luteonin (8).

However, the major drawbacks  of herbal irrigants is that, the fresh 
solutions has to be prepared each time, the unacceptable odour and 
taste, short shelf life have to be overcome . Flavouring agents need to 
be added to make it palatable and acceptable by the patient. More 
research has to be done to prolong the shelf life of these irrigants so that 
these irrigants are more widely accepted[11].

CONCLUSION
Within the limitations of the present study it can be concluded that 
wheat grass has limited antibacterial properties against Enterococcus 
faecalis using lesser concentration of the prepared solution. Further 
studies should be carried out for the high antibacterial properties with 
increased concentration.
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