® ANALYSIS OF ANTIBACTERIAL ACTIVITY OF
CURCUMIN AGAINST ENTEROCOCCUS FECALIS

® Prasanna Neelakantan', Chandana Subbarao®, Chandragiri Venkata
Subbarao*
ijerr

Vol 03 issue 09
Category: Research
Received on:15/06/11
Revised on:29/06/11
Accepted on:08/07/11

'Department of Conservative Dentistry and Endodontics, Saveetha Dental
College and Hospitals, Saveetha University, Chennai, India

Email of Corresponding Author: prasanna@totaldentalcare.org

ABSTRACT
Objectives: To evaluate the antimicrobial efficacy of curcumin against E. faecalis considering Sodium

hypochlorite (3%) as references for comparison.

Methods: The antibacterial efficacy of a 100% pure solution of curcumin was evaluated against
planktonic cells of E.fecalis using three tests: zone of inhibition, Minimum inhibitory and bactericidal
concentrations, and time taken to kill the cells, The data were statistically analysed by one-way ANOVA
and post hoc Tukey HSD test (p=0.05).

Results: The result revealed that curcumin had significant antibacterial activity against E.fecalis The
zones of inhibition of curcumin against E.fecalis was 32 + 4 mm, which was significantly different from
the standard - vancomycin, while the zone of inhibition for sodium hypochlorite was 34 = 5mm. There
was no significant difference between the aforementioned data for sodium hypochlorite and curcumin (P
> 0.05) Tube dilution test revealed that MIC and MBC of curcumin were 625 pg/mL and 2.5 mg/mL
respectively. While NaOCI, achieved 100% Kkilling of E.fecalis at 2 minutes, curcumin was able to
achieve the same in 5 minutes.

Conclusions: The antibacterial activity of curcumin was similar to sodium hypochlorite . Considering the
potential for undesirable properties of NaOCI, the use of herbal alternatives in endodontics might prove to
be advantageous.
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Introduction

Root canal treatment (endodontic treatment)
involves mechanical preparation of the root
canal system, in conjunction with chemical aids.
Although significant microbial reduction may be
achieved by this, complete eradication of intra
canal microbiota is unachievable using the
currently used materials and techniques.
Furthermore, it is well established that
microbiota are the primary cause of pulp and

facultative anaerobic gram-positive coccus, is
the most common Enterococcus sp. cultured
from non-healing cases *°. E. faecalis can adhere
to the root canal walls, accumulate, and form
communities organized in biofilm, which
enables the bacteria to become highly resistant
to phagocytosis, antibodies, and antimicrobials
than non-biofilm-producing organisms *°. E.
faecalis may also survive chemomechanical
preparation, colonize within the intricate
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anatomical niches of the root canal system and
reinfect the filled root canal °.

Although the most commonly used and most
effective chemical adjunct used in endodontics
is sodium hypochlorite, this material has
numerous disadvantages like unpleasant taste,
toxicity, and potential weakening of the tooth
structure by decreasing the hardness and
structural integrity of the dentin within the root
canal . Medicinal plants represent a rich source
of antimicrobial agents. Plants are used
medicinally in different countries and are a
source of many potent and powerful drugs. A
wide range of medicinal plant parts is used for
extract as raw drugs and they possess varied
Medicinal properties. Recently, there has been a
growing trend to seek natural remedies as part of
dental treatment ®. Two alternatives have been
studied - Triphala (an Indian ayurvedic
medicine) and Morinda citrofolia (Indian Noni)
910 However, these are not as effective as
sodium hypochlorite.

Turmeric (Curcuma longa) is extensively used
as a spice, food preservative and coloring
material in India, China and South East Asia. It
has been used in traditional medicine for the
treatment of numerous diseases. Curcumin
(diferuloylmethane), the main yellow bioactive
component of turmeric has been shown to have a
wide spectrum of biological actions, including
antimicrobial, anti-inflammatory and antioxidant
activities '****. Many studies have attributed a
wide spectrum of activities to this compound
115 and this provides a suitable basis for
exploring its applications in  dentistry,
particularly in root canal treatment.

It was the aim of the present study to analyse the
antibacterial effect of curcumin against
E.faecalis considering 3% sodium hypochlorite
as reference for comparison. The null
hypotheses was that there is no difference in the
antimicrobial activity between curcumin and 3%
sodium hypochlorite.

MATERIALS AND METHODS

A pure culture of E.faecalis (American Type
Culture Collection 29212) was grown on Brain
Heart Infusion agar. The microorganism was
inoculated into tubes containing 5 mL sterile
0.9% saline solution. The suspension was
adjusted spectrophotometrically at 800 nm to
match the turbidity of 1.5 x 10° CFU/mL
(equivalent to 0.5 McFarland standard) *°. Five
hundred pL of each test microorganism
suspension was used to inoculate glass bottles
containing 50 mL BHI agar at 46°C, mixed and
poured onto 130 mm plates containing a
previously set layer of Mueller Hinton agar.

The antibacterial activity of the test solution
[Curcumin (Biopurify Phytochemicals
Ltd.,Sichuan, China) and 3% sodium
hypochlorite] was tested on planktonic cells
using the antibacterial sensitivity test, tube
dilution test and time to kill study. The absolute
purity of curcumin (100%) was assessed by

High Performance Liquid Chromatography
(HPLC) prior to testing.

Antibacterial sensitivity test: The antibacterial
sensitivity test was performed by a standardised
method described elsewhere %. After drying the
inocula, sterile filter paper discs (6-mm
diameter) were applied using sterile forceps.
One hundred microlitres of each material was
pipetted onto the sterile paper disks. Ten
replicates were prepared for each test solution.
The plates were maintained for 2 hours at room
temperature to allow diffusion of the agents
through the agar and then incubated at 37°C for
24-48 hours in a carbon dioxide incubator
(Jouan, Saint Herblain, France) in an atmosphere
of 10% carbon dioxide. A standard vancomycin
disc (30 mg) was included for comparison.

Tube dilution method: Double dilution was
made from a higher dilution of 100 mg/mL to a
lower dilution in a series of test tubes. Each tube
was inoculated with bacterial suspensions and
incubated at 37°C overnight. The Minimum
Inhibitory Concentration (MIC) was regarded as
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the lowest concentration in the series of
dilutions, which did not permit the growth of the
susceptible bacteria. The subcultures were made
from the tubes which did not yield any visible
turbidity in the MIC assay on freshly prepared
Mueller-Hinton agar plates. After 24 hours of
incubation at 37°C, the Minimum Bactericidal
Concentration (MBC) was regarded as the
lowest concentration of the test solution that
allowed less than 0.1% of the original inoculum
to grow on the surface of the medium. Test
solutions were tested in triplicate (biological
repeats) for each experiment.

Analysis of time to Kill: The bacteria [E. faecalis
(ATCC 29212)] was exposed to the bactericidal
concentration of the test solutions for 30
minutes. This was done by inoculating a loop
full of the sample at regular intervals (2 minutes)
on a Mueller-Hinton agar plate which was
incubated at 37°C for 24 hrs, and observed for
growth.

The data were statistically analyzed by one-way
analysis of variance and Student t test using
SPSS software (SPSS Inc, Chicago, IL) with a
significance level of 5%.

RESULTS

The zones of inhibition, MIC and MBC of test
solutions are summarized (Table 1). The result
revealed that curcumin had significant
antibacterial activity against E.fecalis. There was
no significant  difference  between the
aforementioned data for sodium hypochlorite
and curcumin (P > 0.05). While NaOClI,
achieved 100% killing of E.fecalis at 2 minutes,
curcumin was able to achieve the same in 5
minutes.

DISCUSSION
The present study compared the antibacterial
activity of the predominant active component of
turmeric ie., curcumin, against E.faecalis, the
most resistant bacteria in root canal treatment.
This appears to be the first report on the

endodontic applications of curcumin. This
material has shown antibacterial, antifungal and
antiviral activity in previous studies *%?%. The
MIC of curcumin against E.faecalis in this study
was approximately 0.625 mg/mL, which is in
accordance with an earlier report 2.

Components  of  turmeric are  named
curcuminoids [curcumin (diferuloyl methane),
demethoxycurcumin, and
bisdemethoxycurcumin]. These components are
polyphenols with a strong antioxidant function
. Curcumin, the most important fraction is
responsible for the biological activities of
turmeric. It has been hypothesized that curcumin
inhibits the assembly of a protein - filamenting
temperature-sensitive  mutant  Z  (Fts2)
protofilaments and also increases the GTPase
activity of FtsZ. The perturbation of the GTPase
activity of FtsZ assembly is lethal to bacteria %.
The results of this study showed that 3% NaOClI
and curcumin achieved 100% killing of bacteria.
albeit at different time intervals. However, this
time difference is not significant in the clinical
scenario, considering the potential drawbacks of
sodium hypochlorite. The ability of 3% NaOCI
to eliminate E.faecalis is in accordance with
other reports . We speculate that Turmeric
(curcumin) is able to eliminate the EPS matrix
and the bacteria. This warrants further
investigation. The concentration of curcumin
that was effective against planktonic cells was
2.5 mg/mL. A higher concentration may be more
relevant clinically, considering that bacteria
form biofilms within the root canal system.
Microbial communities in vivo are quite
resistant to and difficult to eradicate with
antimicrobials owing to the fact that the
microorganisms to be targeted are organized in
structures attached to each other and/or the root
canal walls often involving a multitude of
species known as microbial biofilms. The testing
of antimicrobial agents against bacterial biofilms
is yet to be standardized and no in vitro method
accurately reflects the conditions under which
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microorganisms grow in vivo. So, caution
should be exercised while extrapolating these

mediates attachment to particulate dentine. J
Endod 2006;32:634-37.

results to the clinical scenario. A recent report 6. drstavik D and Haapasalo M. Disinfection

suggested that curcumin in agueous preparations by endodontic irrigants and dressings of

exhibits phototoxic effect against gram positive experimentally infected dentinal tubules.
and gram negative bacteria %. This opens up Endod Dent Traumatol 1990;6:142-49.

avenues for further research on the use of 7. Siqueira JF Jr., Rogas IN, Favieri A, Lima

turmeric in photodynamic therapy of root canal KC. Chemomechanical reduction of the

systems. bacterial population in the root canal after

instrumentation and irrigation with 1%,

CONCLUSION 2.5% and 5.25% sodium hypochlorite. J

In conclusion, curcumin exhibited antibacterial Endod 2002;26:331-34.

activity similar to sodium hypochlorite and 8. Little JW. Complementary and alternative

hence may be considered a viable alternative. medicine: impact on dentistry. Oral Surg

Further research is warranted on this substance Oral Med Oral Pathol Oral Radiol Endod

prior to clinical application as a root canal 2004;98:137-45.

irrigant and intracanal medicament. 9. Murray PE, Farber RM, Namerow KN,
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Table 1 - Susceptibility of Planktonic E. faecalis Cells Against the Test Solutions

Group Zone of inhibition (mm) Minimum inhibitory Minimum bactericidal
(Mean = S.D) concentration concentration

Curcumin 32 4% 625 pg/mL 2.5 mg/mL

NaOCI 34 +5* 0.4% 1.1%

Vancomycin 19+2 2 pg/mL 3 pg/mL

* Indicates significant difference when compared to vancomycin (P<0.05) and no significant difference between
themselves (P > 0.05); n=10 for antibacterial sensitivity test
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