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Abstract: 

The main causative factors in the development of pulpal and periapical inflammation are bacteria, and the 

success of endodontic treatment depends on the eradication of microorganisms from the root canal system 

and prevention of reinfection 

 

Objective: To evaluate the antimicrobial efficacy of chemical versus herbal intracanal medicaments against 

Enterococcus faecalis biofilm. 

 

Method: Agar diffusion test was performed with Propolis (Group A), 2% Chlorhexidine (Group B), N-acetyl 

cysteine (Group C) and combination of 2%CHX+NAC (Group D) against planktonic cells. The diameter of 

zones bacterial inhibition were measured (mm) and recorded for each solution. For biofilm formation thirty 

freshly extracted teeth were vertically sectioned into two halves resulting in total of 60 samples.The samples 

were inoculated with bacterial suspension and incubated at 37°C for 2 weeks for biofilm formation. The 

samples were then divided into four experimental groups with 15 samples in each group. The samples were 

gently washed in saline and placed in culture wells containing the test solutions, i.e., Propolis, 2% CHX, 

NAC, a combination of 2% CHX and NAC in 1:1 ratio. Biofilm formed on root canal surface were removed 

using sterile scalpel and inoculated in 1ml of BHI broth, and mixed with the test medicament in equal 

proportions (1ml each). Spread plate method was performed in an interval of 2 hrs starting from 0- 24 hrs. to 

check the formation of E.faecalis colonies. The effect of medicament on the biofilm were expressed in terms 

of percent viability. 

 

Results: In agar diffusion test, Propolis showed minimum zone of inhibition, 2% CHX and NAC had almost 

equal zones of inhibition whereas maximum inhibition was shown by a combination of NAC and 2% CHX 

suggesting a synergistic action. Intergroup comparison showed highly significant results between all the 

groups (P < 0.001) except in Group B (2% CHX) and Group C (NAC) where the results were statistically 

insignificant (P value= 0.11). In Biofilm Inhibitory Analysis, no viable bacteria was found in all the four 

groups, except in Group A (Propolis) with negligible (0.8%) viable bacteria at 24 hrs.  Statistical analysis was 

not done for the cultures obtained from the biofilm as there was no viable bacteria left in all the test groups  

 

Conclusion: The current prospective study showed that herbal intracanal medicaments are less effective as 

compared to chemical medicaments and among chemicals NAC has almost equal antimicrobial property as 

2% CHX whereas their combination showed a synergistic action. 

 

Keyword: N-acetyl cysteine, 2% Chlorhexidine, Propolis, Herbal/ Chemical Intracanal Medicaments, 

E.faecalis, Biofilm. 
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INTRODUCTION 

Microorganisms and their by-products are 

considered to be the major cause of pulp and 

periradicular pathosis. Hence, a major objective in 

root canal treatment is to disinfect the entire root 

canal system, which requires that all contents of 

the root canal system be eliminated as possible 

sources of infection. This goal may be 

accomplished using mechanical instrumentation 

and chemical irrigation, in conjunction with 

medication of the root canal system between 

treatment sessions. Antimicrobial agents are 

recommended for intracanal antisepsis, to prevent 

the growth of microorganisms between 

appointments. 

 

Traditionally calcium hydroxide has been the 

choice as an intracanal medicament, because of its 

wide spectrum of action against many endodontic 

pathogens. One of the identifying features of 

E.faecalis is that it withstands the high alkalinity 

and so resistant to calcium hydroxide dressing. 

 

CHX is a positively charged hydrophobic and 

lipophilic molecule that interacts with 

phospholipids and lipopolysaccharides on the cell 

membrane of bacteria and then enters the cell 

through some type of active or passive transport 

mechanism (Athanassiadis et al. 2007). Its 

efficacy is because of the interaction of the 

positive charge of the molecule and the negatively 

charged phosphate groups on microbial cell walls 

(Gomes et al. 2003a,b) thereby altering the cells’ 

osmotic equilibrium. This increases the 

permeability of the cell wall, which allows the 

CHX molecule to penetrate into the bacteria. At 

low concentration (0.2%), low molecular weight 

substances, specifically potassium and 

phosphorous, will leak out of the cell. On the 

other hand, at higher concentration (2%).. 

 

N-acetyl cysteine is a derivative of the amino acid 

L-cysteine and is widely used in medical 

treatment via inhalation and oral and intravenous 

routes of chronic bronchitis and acetaminophen 

overdose (El-Feky et al. 2009; Silveira et al. 

2013), and has an excellent safety profile (Kao et 

al. 2003). Quah et al. (2012) found antibacterial 

property of N-acetyl cysteine (NAC) is  

unaffected by the presence of dentin which can be 

considered as an advantage of NAC over CHX. 

NAC exerts anti-inflammatory activity through its 

ability to inhibit the expression and release of 

various proinflammatory cytokines. It is a thiol-

containing antioxidant and a mucolytic agent. It is 

a non-antibiotic drug with antibacterial properties 

which decreases biofilm formation by a variety of 

bacteria. Recently, it was shown that NAC inhibits 

the growth of E. faecalis and eradicates biofilms 

consisting of it.  

 

Even though E.faecalis makes up a small 

proportion of the flora in untreated canals, it is a 

persistent organism in root filled teeth in which 

root canal therapy had failed. As E.faecalis can 

secrete proteases such as serine, protease, 

gelatinase, and collagen binding protein, it can 

easily bind to dentin firmly, and thus it can live in 

dentinal tubules and endure prolonged times of 

starvation. E.faecalis biofilms are several folds 

more resistant to phagocytosis, antibodies, or 

antimicrobils than planktonic bacteria. NAC 

effectively reduces extracellular polysaccharide 

(EPS) production, disrupts mature biofilms, and 

therefore decreases the adhesion potential of the 

bacteria on surfaces. 

 

Due to potential side effects, safety concerns, and 

ineffectiveness of conventional endodontic 

medicaments, we are now looking for herbal 

products. Herbal products have been used, since 

ancient times in dental and medical practice, and 

the trend is growing now due to their high 

antimicrobial activity, excellent biocompatibility, 

anti‑inflammatory, and antioxidant properties. 

Among the herbal products Propolis, a resinous 

product of honey bee is a good antimicrobial and 

anti-inflammatory agent. It has been used since 

the Greek and Egyptian civilization because of its 

healing qualities. It is composed of resin (55%), 

essential oils, and waxes (30%) mixed with bee 

glue (bee salivary secreation), pollen (5%), amino 

acids, minerals, ethanol, vitamins and highly 

active bioflavonoids (10%). The active 

components are flavonoids and cinnamic acid, 

caffeic acid phenethyl ester that act as anti-

inflammatory agents. Scientific research has 

revealed its antioxidant, antibacterial, antifungal, 

antiviral, anti-inflammatory, anti-tumor and 

immunomodulating properties. Current research 

involving propolis in dentistry spans many fields 

and highlights its antimicrobial and anti-

inflammatory activities, particularly in cariology, 

oral surgery, pathology, periodontics and 

endodontics.  

 

A large number of studies have been performed 

that have assessed the antimicrobial efficacy of 

2% of CHX and propolis as an intracanal 

medicament against E.faecalis separately. 

However very few in-vitro studies have been 

documented in the literature that have compared 
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the antimicrobial efficacy of propolis, 2% CHX, 

N-acetyl cysteine and combination of 2% CHX 

and NAC as an intracanal medicament against 

E.faecalis. 

Therefore, the purpose of this study was aimed to 

evaluate the antimicrobial activity of Propolis, 2% 

CHX and NAC alone and their combination 

against E.faecalis isolates and biofilms. 

 

AIM AND OBJECTIVES 

1. Aim of this prospective study was to evaluate 

the antimicrobial efficacy of chemical versus 

herbal intracanal medicaments against 

Enterococcus faecalis biofilm. 

2. To evaluate the effectiveness of intacanal 

medicaments against E.faecalis biofilms, as 

their is Increased awareness of the role of 

biofilms in infections of the human body where 

a bacterial biofilm remain a major challenge  

3. To conclude from the comparative evaluation 

of the four type of medicaments used, which 

one has got more bacterial reduction potential. 

 

MATERIAL AND METHODOLOGY 

The present in vitro study was conducted to 

evaluate and compare the antimicrobial efficacy of 

herbal intracanal medicament i.e Propolis with 

chemical medicaments, N-acetyl cystiene and 2% 

Chlorhexidine, alone and their combination. 

Susceptibility of both planktonic and biofilm form 

was checked through agar well diffusion test and 

biofilm inhibitory analysis respectively. 

 

MICROBIOLOGICAL PROCEDURE 

The microbiological study was carried out in 

Department of Conservative Dentistry and 

Endodontics in Government Dental College and 

Hospital, Amritsar in collaboration with 

Department of Microbiology, Government 

Medical College, Amritsar.  

 

Determination of zones of inhibition through 

agar diffusion test 

The microrganism used in the study was E.faecalis 

(ATCC 29212) strains. The E.faecalis was stored 

on trypticase soya agar/ soyabeen casein digest 

agar slants at 2-8°C with regular subculturing 

period of 15 days and the glycerol stock of the 

culture was maintained at -80°C. 

 

The pathogenic bacteria was grown in Trypticase 

soy broth for 4 hours at 37°C, thereby Mc Farland 

standarized for its turbidity. Qualitative assay was 

performed using agar well diffusion test. Fifteen 

petri dishes containing BHI agar enriched with 

defibrinated sheep blood was seeded with 

E.faecalis isolates. In each petri dish, four wells 

measuring 6mm in diameter were cut using sterile 

cork borer  

The experimental group for agar diffusion test will 

be as follows- 

 

Group A- 11% ethanolic extracts of Propolis 

The dried Propolis was procured from Jonty Api 

Agro Services, Ludhiana. The crude propolis was 

then coarsly powdered. 55 g of this powder was 

subjected to extraction using 500 ml of ethanol 

and incubated at 37oC for 24 hours to get 11% of 

propolis extract. The crude extract was then 

filtered and concentrated under vaccum using 

rotary evaporator (IKA, Works INC, North 

America). The dried propolis extract was then 

packed and stored in a refrigerator to avoid 

contamination.  

 

Group B- 2% CHX (Neelkanth Healthcare Pvt. 

Ltd, Jodhpur, Rajasthan) 

 

Group C- N-acetyl cysteine (Samarth Life 

Sciences Pvt. Ltd. Baddi, Himachal Pradesh, 

India) 

NAC solution at a concentration of 200mg/ml was 

freshly prepared by dissolving 0.2 g in 1ml of 

sterile distilled water accordind to Quah et al. 

(2012). 

 

Group D- Combination of 2% CHX and NAC 

(1:1) 

The above mentioned four test solutions (100µl 

each) were delivered in the prepared wells through 

a micropipette. The petri dishes were incubated in 

upright position for 24hrs at 37°c. At the end of 

incubation period the diameter of the zones of the 

bacterial inhibition was measured with a Digital 

Vernier Caliper  

 

Biofilm Inhibitory Analysis 

For biofilm formation thirty intact, unrestored non 

carious mature human single rooted freshly 

extracted teeth will be collected from The 

Department of Oral and Maxillofacial Surgery of 

Punjab Government Dental College and Hospital, 

Amritsar. Teeth were cleaned of debris and soft 

tissue remnants and were stored in normal saline 

solution at room temperature and used within 

three months after extraction The teeth will be 

radiographed buccolingualy and mesiodistally to 

ensure that each tooth contains one canal. 

 

Preparation of teeth 

The tooth crown was decoronated at the 

cementoenamel junction, perpendicular to its long 
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axis by using a slow speed diamond rotary disc 

mounted on mandrel (SS White, Lakewood, New 

Jersey) in a straight handpiece (NSK, Tokyo, 

Japan) at 30,000 rpm Patency of each canal was 

determined with # 10 K-file (Sybron Endo, CA, 

United States). The canal length was obtained by 

using K-file (Sybron Endo, CA, United States) 

until the tip of the file was visible at the apical 

foramen and the working length was established 

by subtracting 1mm from the canal length. 

 

Instrumentation of all teeth was performed with a 

crown-down technique using the Protaper rotary 

files (Dentsply Maillefer, Ballaigues, Switzerland) 

upto F3 (30/0.09) . The root canal were prepared 

to the working length with ProTaper instruments 

according to manufacturer’s instructions. All the 

instruments were used in a torque controlled 

cordless endomotor (Endomate TC2, NSK, Japan) 

at a consistent rotation of 300 rpm. 

Shapers (S1, S2 and SX) were used in brushing 

motion. 

 

To achieve 0.03mm apical diameter. The finishers 

F1-F3 were used with in-and-out action. 

 

In between the root canal irrigation was performed 

using 1ml of 17% ethylene diamine tetraacetic 

acid (Avuprep, Dental Avenue, India) and 2ml of 

5.25% of sodium hypochlorite (Dentpro, India). 

All the canals were finally rinsed with 5ml of 

distilled water. 

 

Teeth will be vertically sectioned into two halves 

to obtain sixty samples. The concave tooth surface 

will be minimally grounded to achieve flat surface 

to enable placement in the tissue culture wells, 

exposing the root canal surface to E.faecalis to 

form a biofilm   

The sectioned tooth samples were divided into 4 

experimental groups i.e Group A (Propolis), 

Group B (2% CHX), Group C (NAC) and Group 

D (2%CHX+NAC) containing 15 (fifteen) teeth 

each. 

 

Samples in each group were placed in tissue 

culture wells where every well was inoculated 

with 2ml of bacterial suspension. Thereafter 

incubated at 37°C for 2 weeks. After formation of 

the biofilm which was otherwise monitered 

everyday was gently washed using saline and 

placed in culture wells containing the four test 

solutions i.e. Propolis, 2% CHX, N-acetyl 

Cysteine, a combination of 2% CHX and NAC in 

1:1 ratio. After 7 days the tooth samples were 

washed with saline solutions for 5 minutes.  

 

Quantitative Assay 

The quantitative effect of the test medicaments 

were assayed by viable cell count method where 

the biofilm formed on root canal surface was 

removed using sterile scalpel and inoculated in 

1ml of BHI broth . The inoculum was mixed 

together with the test medicament in equal 

proportions (1ml each). Spread plate method 

(using 10µl of above mixture) was performed in 

an interval of 2hrs starting from 0-24 hrs. The 

plates were incubated at 37°C for 24hrs. The 

number of colonies were counted and compared to 

that of control where the test medicament was 

replaced with autoclave distilled water.). The 

effect of medicament on the formed biofilm were 

expressed in terms of percent viability. 

 

The obtained data were subjected to statistical 

analysis using one way anova with post- hoc 

scheffe’s test. 

 

 
Petridish containing BHI agar enriched with defibrinated sheep blood 
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Inoculation of Enterococcus faecalis 

 

 
Biomechanical preparation using Pro Taper using F3 

 

 
Culture plates showing number of colonies at different time interval in propolis (Group-A) 

 

 
(A) Culture plates showing number of colonies at different time interval in chlorhexidine (Group-B) 



Evaluation Of Antimicrobial Efficacy Of Chemical Versus Herbal Intracanal  

Medicaments Against Enterococcus Faecalis Biofilm   Section A-Research Paper 

 

Eur. Chem. Bull. 2023, 12(Special Issue 5), 5959 - 5983                        5964 

 
(A) Culture plates showing number of colonies at different time interval in CHX+NAC (Group-D) 

OBSERVATIONS  

 

Table I: The Values Of Inhibition Zones For Different Intracanal Medicaments Tested Against 

Enterococcus Faecalis 
SERIAL NO. Group A (PROPOLIS) Group B (CHX) Group C (NAC) Group D (NAC + CHX) 

1 13 mm 15 mm 15 mm 18 mm 

2 12 mm  15 mm 14 mm 19 mm 

3 11 mm  16 mm  14 mm 18 mm 

4  12 mm 17 mm 15 mm 17 mm 

5 13 mm 15 mm 13 mm 20 mm 

6 13 mm 14 mm  12 mm 16 mm 

7 11 mm 16 mm 16 mm 17 mm 

8 10 mm 15 mm 15 mm 17 mm 

9 12 mm 14 mm 14 mm 19 mm 

10 11 mm 17 mm 15 mm 16 mm 

11 13 mm 13 mm 13 mm 20 mm 

12 10 mm 15 mm 14 mm 18 mm 

13 12 mm 16 mm 15 mm 19 mm 

14  11 mm 14 mm 12 mm 17 mm 

15 13 mm 15 mm 14 mm 18 mm 

MEAN 11.86 mm 15.133 mm 14.06 mm 17.93 mm 

CHX- Chlorhexidine  

NAC- N-acetyl Cysteine 

 

TABLE II: Mean And Standard Deviation Ofinhibition Zones Of Tested Intracanal Medicaments 

Group N Mean 
Std. 

Deviation 

Std. 

Error 

95% Confidence Interval for Mean 
Minimum Maximum 

Lower Bound Upper Bound 

Group A: (PROPOLIS) 15 11.80 1.08 0.27 11.20 12.39 10.00 13.00 

Group B: (CHX) 15 15.13 1.12 0.29 14.51 15.75 13.00 17.00 

Group C: (NAC) 15 14.06 1.16 0.30 13.42 14.71 12.00 16.00 

Group D: (NAC+CHX) 15 17.93 1.27 0.33 17.22 18.64 16.00 20.00 

Total 60 14.73 2.49 0.32 14.08 15.37 10.00 20.00 

One Way ANOVA Test: F = 71.654; p < 0.001; Highly significant 

CHX- Chlorhexidine  

NAC- N-acetyl Cysteine 

 

 
Figure I: Graphical representation of mean zone of inhibition between group A, B, C and D. 
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TABLE III: Comparison Between  Group A And Group B Using One Way Anova With Post-Hoc 

Scheffe Test 

 Mean SD Mean Difference p value 

Group A (PROPOLIS) 11.80 1.08 
3.33 <0.001** 

Group B (CHX) 15.13 1.12 

**p<0.001; Highly significant 

 

As per table V, statistical analysis by one way 

Anova with post-hoc Scheffe’s test, p-value 

showed statistically highly significant difference 

(p<0.001) between group A (Propolis) and group 

B (CHX). 

 

 
Figure II: Graphical representation of mean zones of inhibition between group A and B 

 

TABLE IV: Comparison Between Group A And Group C Using One Way Anova With Post-Hoc 

Scheffe Test 

 Mean SD Mean Difference p value 

Group A (PROPOLIS) 11.80 1.08 
2.267 <0.001** 

Group C (NAC) 14.06 1.16 

**p<0.001; Highly significant 

 

As per table VI, statistical analysis by one way 

Anova with post-hoc Scheffe’s test, p-value 

showed statistically highly significant difference 

(p<0.001) between group A (Propolis) and group 

C (NAC). 

 

 
Figure III: Graphical representation of mean zones of inhibition between group A and C 
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TABLE V: Comparison Between Group A And Group D Using One Way Anova With Post-Hoc 

Scheffe Test 

 Mean SD Mean Difference p value 

Group A (PROPOLIS) 11.80 1.08 
6.133 <0.001** 

Group D (CHX+NAC) 17.93 1.28 

**p<0.001; Highly significant 

 

As per table VII, statistical analysis by one way 

Anova with post-hoc Scheffe’s test, p-value 

showed statistically highly significant difference 

(p<0.001) between group A (Propolis) and group 

D (CHX+NAC). 

 

 
Figure IV: Graphical representation of mean zones of inhibition between group A and D  

 

TABLE VI: Comparison Between  Group B And Group C Using One Way Anova With Post-Hoc 

Scheffe Test 

 Mean SD Mean Difference p value 

Group B (CHX) 15.13 1.12 
1.067 0.111; NS 

Group C (NAC) 14.06 1.16 

NS: p>0.05; Not significant 

 

As per table VIII, statistical analysis by one way 

Anova with post-hoc Scheffe’s test, p-value 

showed statistically insignificant difference 

(p>0.05) between group B (CHX) and group C 

(NAC). 

 

 
Figure V: Graphical representation of mean zones of inhibition between group B and C 
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TABLE VII: Comparison Between Group B And Group D Using One Way Anova With Post-Hoc 

Scheffe Test 

 Mean SD Mean Difference p value 

Group B (CHX) 15.13 1.13 
2.800 <0.001** 

Group D (CHX + NAC) 17.93 1.28 

**p<0.001; Highly significant 

 

As per table IX, statistical analysis by one way 

Anova with post-hoc Scheffe’s test, p-value 

showed statistically highly significant difference 

(p<0.001) between group B (CHX) and group D 

(CHX+NAC). 

 

 
Figure VI: Graphical representation of mean zones of inhibition between group B and D 

 

TABLE VIII: Comparison Between Group C And Group D Using One Way Anova With Post-Hoc 

Scheffe Test 

 Mean SD Mean Difference p value 

Group C (NAC) 14.06 1.16 
3.867 <0.001** 

Group D (CHX + NAC) 17.93 1.28 

**p<0.001; Highly significant 

 

As per table X, statistical analysis by one way 

Anova with post-hoc Scheffe’s test, p-value 

showed statistically highly significant difference 

(p<0.001) between group C (NAC) and group D 

(CHX+NAC). 

 

 
Figure VIII: Graphical representation of mean zones of inhibition between group C and D 
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TABLE IX: Inter Group Comparison For Zone Of Inhibition Using Post-Hoc Scheffe Test 

Comparison Mean Difference P value Significance 

Group A vs B 3.33 <0.001 Highly significant 

Group A vs C 2.267 <0.001 Highly significant 

Group A vs D 6.133 <0.001 Highly significant 

Group B vs C 1.067 0.111 Not significant 

Group B vs D 2.800 <0.001 Highly significant 

Group C vs D 3.867 <0.001 Highly significant 

 

As per table IV, the intergroup comparison using 

post-hoc scheffe’s test, the p value showed 

statistically significant difference between group 

A vs B, group A vs C, group A vs D, group B vs 

C, group C vs D and insignificant difference 

between group B vs C. 

 

TABLE X: Percent Viability (%) Reduction In Number Of Colonies For Different Intracanal 

Medicaments At Different Time Intervals 
TIME (hrs.) GROUP A (PROPOLIS) GROUP B (CHX) GROUP C (NAC) GROUP D (NAC + CHX) 

0 100 100 100 100 

2 72.4 57.6 64.4 43 

4 54.2 18 35.6 14 

6 40.4 14 21.4 6.2 

8 26.8 3.2 15.2 1.4 

10 29.6 1.2 7.4 0 

12 12.4 0 0.8 0 

24 0.8 0 0 0 

CHX- Chlorhexidine  

NAC- N-acetyl Cysteine 

 

 
Figure VIII: Evaluation of efficacy of the different medicaments by viable cell count method. The test 

medicaments are projected on the x-axis while the percent viability is projected on the y-axis. 

 

A – Propolis 

B- Chlorhexidine (CHX) 

C- N-acetyl cysteine (NAC) 

D- (NAC+CHX) 

 

DISCUSSION 

The main causative factors in the development of 

pulpal and periapical inflammation are bacteria, 

and the success of endodontic treatment depends 

on the eradication of microorganisms from the 

root canal system and prevention of reinfection. 

Bacteria in the root canal are present either as 

free-floating planktonic single cells or biofilms, 

which are communities of microorganisms 

embedded in a self-produced polymeric matrix 

adherent to each other and/or to surfaces or 

interfaces (Ricucci and Siqueira 2010; Jiang et 

al. 2011).  
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Although endodontic treatment removes the 

majority of bacteria, it is difficult to completely 

eradicate them from the root canal system, and it 

is particularly difficult to remove sessile 

aggregates of multispecies bacterial biofilms 

formed on the root canal surfaces (Ricucci and 

Siqueira 2010; Lee et al. 2013a). Biofilm can be 

defined as a sessile, multi-cellular, microbial 

community characterized by cells that are firmly 

attached to a surface and enmeshed in a self-

produced matrix of extra-cellular polymeric 

substance (EPS). EPS in biofilm are mostly 

composed of polysaccharides, but include other 

molecules such as proteins, extracellular DNA, 

and lipids (Jachlewski et al. 2015).  

  

E.Faecalis a gram positive and facultative 

anaerobe, is one of the most prevalent bacterial 

strains in the root canal with endodontic failure, 

and is the most commonly isolated species from 

canals of teeth requiring postendodontic treatment. 

Enterococci possess a number of virulence factors 

that permit adherence to host cells and 

extracellular matrix, facilitate tissue invasion, 

effect immunomodulation and cause toxin-

mediated damage. These factors include: (1) 

aggregation substance (AS), (2) enterococcal 

surface proteins such as esp, (3) gelatinase, (4) a 

cytolysin toxin, (5) extracellular superoxide 

production, (6) capsular polysaccharides and (7) 

antibiotic resistance determinant. E. faecalis can 

survive and grow at an alkaline environment (i.e., 

pH 9.6) and thus requires a higher pH to be 

inhibited. It has been shown that E. faecalis can be 

effectively killed or suppressed at a pH of 11.5 or 

higher. 

 

In the present study E. faecalis was choosen as a 

bacterial marker due to the following reasons (1). 

Its resistance to many intracanal disinfectants is 

well documented (da Silva et al. 2018) (2). due to 

its strong association of it with failed root canal 

(3). extremly high recovery rates (approximately 

70%) had been reported from persistent root canal 

infection (Peciuliene et al. 2000) (4) the organism 

is capable of surviving even under unusual 

stresses.(5) most commonly encountered in 

recalcitrant endodontic infections. (6) ability of E. 

faecalis to tolerate starvation, extremes of pH, salt 

concentration, biofilm formation, dentin tubular 

invasion, and emergence of antibiotic resistant 

strains.  

 

Although the majority of bacteria are removed by 

mechanical and chemical methods during 

endodontic treatment, it is difficult to eradicate 

them completely from the root canal system. 

Hence, the use of intracanal medicaments to 

disrupt biofilms and thereby eradicate residual 

bacterial infections within root canals has been 

advocated to enhance the success of root canal 

treatment. 

 

Calcium hydroxide and chlorhexidine have been 

widely used for this purpose due to their excellent 

biological and antimicrobial activities (Lee et al. 

2013b). However, previous studies have 

demonstrated that the antimicrobial efficacy of 

calcium hydroxide varies depending on its 

location in the root canal (Siqueira and Lopes 

1999) and is compromised by the buffering effect 

of dentin, The fact that chlorhexidine is 

inactivated by physiological salts and has limited 

ability to penetrate the deep layers of biofilms also 

limits its use as an intracanal medicament 

(Portenier et al. 2002; Chavez de Paz et al. 

2010). It was reported that N-Acetyl cysteine 

inhibits the growth of E. faecalis and eradicates 

biofilms consisting of it (Quah et al. 2012).  

 

Herbal products have been used, since ancient 

times in dental and medical practice, due to their 

high antimicrobial activity, excellent 

biocompatibility, anti-inflammatory, and 

antioxidant properties (Podar et al. 2015). 

 

Therefore, this study was aimed to evaluate the 

antimicrobial efficacy of Chemical versus Herbal 

intracanal medicaments against Enterococcus 

faecalis and biofilms consisting of it. 

Susceptibility of both planktonic and biofilm form 

was checked through agar well diffusion test and 

biofilm inhibitory analysis, respectively.  

 

Agar Diffusion Test 

Initially, a qualitative assay was performed using 

agar well diffusion test to determine the efficacy 

of Propolis (Group A), 2% Chlorhexidine (Group 

B), N-acetyl cysteine (Group C) and combination 

of 2% Chlorhexidine and N-acetyl cysteine 

(Group D) against Enterococcus Faecalis. 

 

In Group A, Propolis was used as intracanal 

medicament to check the antimicrobial activity 

against E. faecalis. It ranges from hard to brittle a 

freezing temperature to soft pliable at 20-30°C to 

sticky and gummy at temperature <45°. It 

becomes liquid at temperatures 60-70°C.  

  

The antibacterial effect of propolis is bactericidal 

by inhibiting their mobility. Propolis kills the 

fungi and also the viruses while the growth of the 



Evaluation Of Antimicrobial Efficacy Of Chemical Versus Herbal Intracanal  

Medicaments Against Enterococcus Faecalis Biofilm   Section A-Research Paper 

 

Eur. Chem. Bull. 2023, 12(Special Issue 5), 5959 - 5983                        5970 

latter is also inhibited. It is effective against gram-

positive rods in addition to Mycobacterium 

tuberculosis, with re-stricted activity against 

gram-negative bacilli (Khurshid et al. 2017 and 

fungicidal properties better than fluconazole.  

 

Propolis had significant antimicrobial activity 

against E. faecalis and suggested propolis to be 

used in endodontics (Jahromi, Toubayani and 

Rezaei 2012). Saxena et al. (2011) suggested that 

propolis has strong antimicrobial action against E. 

faecalis next to NaOCl  

 

Recent studies have reported that propolis is more 

effective against resistant microrganisms and is 

biocompatible.  

 

Current studies involving propolis had used 

different microbiological methods, such as agar 

dilution, agar well diffusion, agar disc diffusion 

techniques, as well as several concentrations of 

the propolis extract, which in general ranged from 

11% to 30% weight to volume. Consequently, in 

Group A, we selected 11% of ethanolic extracts of 

Propolis as an intracanal medicament.  

 

The ethanolic extract of propolis (EEP) shows 

high efficacy against the strains of bacteroides and 

Pepto-streptococcus but exhibits less efficiency 

against the strains of Clostridium, Eubacterium 

and Archnia. Ethanol, as the solvent of propolis, 

does not influence propolis antimicrobial effect.  

  

Propolis extracts limit plaque formation on the 

tooth surface, which indirectly reduces dental 

caries.   

  

The most common and reported side effect of 

propolis is allergy to the resinous wax-cum 

material. Allergic reactions may be seen as contact 

cheilitis, contact stomatitis, perioral eczema, labial 

edema, oral pain, peeling of lips, and dyspnea 

(Malhotra and Gupta 2014). 

  

Chlorhexidine has been used as an intracanal 

medicament in Group B. CHX has been used in 

endodontics and proposed as both an irrigant and 

an intracanal medicament.  

 

Its efficacy is because of the interaction of the 

positive charge of the molecule and the negatively 

charged phosphate groups on microbial cell walls 

(Gomes et al. 2003a,b), thereby altering the cells’ 

osmotic equilibrium. The most common oral 

preparation, CHX gluconate, is water soluble and 

at physiologic pH, it readily dissociates and 

releases the positively charged CHX component 

(Greenstein et al. 1986). At low concentration 

(0.2%), low molecular weight substances, 

specifically potassium and phosphorous, will leak 

out of the cell. On the other hand, at higher 

concentration (2%), CHX is bactericidal as 

precipitation of the cytoplasmic contents occurs, 

which results in cell death (Gomes et al. 2003a). 

 

CHX has a broad-spectrum antimicrobial activity, 

targeting both gram-positive and gram-negative 

microbes. 

 

At low concentrations of 0.005–0.01%, a stable 

monolayer of CHX is adsorbed and formed on the 

tooth surface, which might change the physical 

and chemical properties of the surface and may 

prevent or reduce bacterial colonization. At higher 

concentrations (> 0.02%), a multilayer of CHX is 

formed on the surface, providing a reservoir of 

chlorhexidine, and this multilayer can rapidly 

release excess CHX into the environment as the 

concentration of the CHX in the surrounding 

environment decreases. The antibacterial 

substantivity of three concentrations of CHX 

solution (4%, 2%, and 0.2%) after 5 min of 

application has been evaluated. The results have 

revealed a direct relationship between the 

concentration of CHX and its substantivity.  

 . 

Only 2% CHX-containing medications were able 

to thoroughly eliminate most of both the 1-day 

and 3-day E. faecalis Biofilms. 

  

In search of ideal root canal medicaments revealed 

another candidate, N-acetylcysteine (NAC). NAC 

was used as an intracanal medicament in Group C 

to evaluate its antimicrobial activity against E. 

faecalis. NAC a derivative of the amino acid L 

cysteine, is a potent thiol-containing antioxidant 

and mucolytic agent that disrupts disulfide bonds 

in mucus and reduces the viscosity of secretions 

(El-Feky et al. 2009; Zhao and Liu 2010). It is 

widely used in medical treatment via inhalation 

and oral and intravenous routes of chronic 

bronchitis and acetaminophen overdose (El-Feky 

et al. 2009; Silveira et al. 2013), and has an 

excellent safety profile (Kao et al. 2003). 

 

The exact mechanisms responsible for the 

antimicrobial and antibiofilm activities of NAC 

are still speculative. These speculations include 

(1) inhibition of cysteine utilization in bacteria, (2) 

reaction between the thiol group of NAC and 

bacterial cell proteins, (3) reduction of bacterial 

extracellular polymeric substances that are 
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responsible for bacterial adhesion and 

pathogenicity, and (4) disturbance of intracellular 

redox equilibrium with potential indirect effects 

on cell metabolism and intracellular signal 

transduction Pathways.  

 

The biofilm disrupting activity of NAC is 

significantly higher than that of saturated calcium 

hydroxide or 2% chlorhexidine,  the antimicrobial 

efficacy of NAC was not reduced by the presence 

of dentin powder for up to 14 days.  

 

In addition NAC possesses anti-inflammatory 

effect on lipopolysaccharide -induced 

inflammatory responses and analgesic property for 

relieving postendodontic pain . 

 

As a consequence, we have used combination of 

2% Chlorhexidine and N-acetyl Cysteine in Group 

D to obtain the synergestic benefits of both the 

medicaments. 

 

The techniques usually employed to assess 

antimicrobial efficacy include Broth Dilution, 

Agar Disc Diffusion, Agar Disc Dilution, Spiral 

Gradient Test, E-Test and Automated 

Antimicrobial Testing Systems. Each of these 

techniques has their own inherent advantages and 

disadvantages (Aravind et al. 2006). 

 

Broth Dilution method includes both 

Microdilution and Macrodilution. The advantage 

of this method is that it evaluates both 

quantitatively and qualitatively, whereas it is 

disadvantageous as chemical property of the 

material being tested can be altered and it is time 

consuming as well, especially when the clinician 

wants to evaluate the susceptibility of an organism 

to a number of antibiotics. 

 

The Spiral Gradient Test, which is based on the 

agar dilution derivations, has the ability to test 

many organisms at a given time. Although, it is 

time saving, it is rather technique sensitive and 

needs special kits currently unavailable in India. 

 

The E-Test, based on the agar diffusion 

derivations, offers the convenience of the disc 

diffusion procedure. It has the ability to generate 

minimum inhibitory concentration data, but is also 

technique sensitive like the previous test and 

needs special kits currently unavailable in India. 

 

The Automated antimicrobial testing systems 

(also known as Vitek and Walkaway system), 

eliminates the need for overnight incubation and 

hence time saving. The limitations in these 

systems are that the chance of misinterpretation is 

high due to the turbid metric method of analysis 

and these are very expensive and currently 

unavailable in India. 

 

In our study, Kirby-Bauer method (Agar Disc 

Diffusion method) was chosen instead of the Agar 

Dilution method. The agar well diffusion method 

or well plate method or the agar diffusion method 

was used in this study as it is the most commonly 

used method of antimicrobial activity 

determination especially of newer substances like 

plant extracts, new drug formulations, etc.  

 

Fifteen petri dishes containing Brain Heart 

Infusion agar enriched with defibrinated sheep 

blood was seeded with E.faecalis isolates. BHI 

agar is a nutritious buffered culture medium that 

contains infusions of brain heart tissue along with 

peptones to supply proteins and other nutrients 

necessary to support the growth of 

microorganisms. It was used for cultivation of 

Enterococcus faecalis employed in the preparation 

of inoculate that were further used for 

antimicrobial activity testing. 

 

The pathognic bacteria was grown in Triptone 

Soya Broth for 4 hours at 37°C, thereby Mc 

Farland standarized for its turbidity. The activated 

culture was swabbed onto BHI media 

supplemented with defibrinated blood (100µl). In 

each petri dish, four wells measuring 6mm in 

diameter were cut using sterile cork borer. The 

test medicaments (100µl) of each were delivered 

in the prepared wells through a micropipette. The 

petri dishes were incubated in upright position for 

24hrs at 37°C. The antimicrobial activity of each 

extract was expressed in terms of diameter of zone 

of inhibition (in mm) produced by each extract at 

the end of incubation period and the diameter of 

the zones of the bacterial inhibition was measured 

in mm with a Digital Vernier Caliper. 

 

The results of present study revealed that the mean 

values of inhibition zone for tested intracanal 

medicaments in Group A (Propolis), Group B 

(Chlorhexidine), Group C (NAC) and Group D 

(CHX+NAC) was 11.86mm, 15.13mm, 14.06mm 

and 17.93mm respectively (Table I). 

 

The observations above showed maximum 

inhibition zone in Group D followed by Group B, 

Group C and Group A. The maximum zone of 

inhibition shown by combination of CHX and 

NAC may be attributed to synergestic effects of 
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antimicrobial activity of Chlorhexidine with NAC, 

an agent of proven mucolytic activity and 

antioxidant agent. In addition CHX has a wide 

range of antimicrobial activity. The minimum 

inhibition zone in Propolis may be due to 

difference in the medical preparation of propolis 

and its heterogeneous chemical composition, 

which may differ from area to area and from 

season to season, affecting its antimicrobial 

efficacy. 

  

The results of the present study are in concurrence 

with Palaniswamy et al. (2016) who evaluted the 

effectiveness of N-acety cysteine, 2% CHX and 

their combination as intracanal medicaments on 

Enterococcus faecalis and found that 2%CHX and 

NAC showed almost equal zones of inhibition 

whereas their combination showed a maximum 

zone of inhibition suggesting a synergestic action. 

 

An intergroup comparison for the zones of 

inhibition was done using post-hoc Scheffe’s test, 

which revealed a statistically highly significant 

difference between Group A (Propolis) vs B 

(Chlorhexidine), Group A (Propolis) vs C (N-

acetyl Cysteine), Group A (Propolis) vs D 

(CHX+NAC), Group B (CHX) vs D 

(CHX+NAC), Group C (NAC) vs D (CHX+NAC) 

(p value<0.001), whereas a statistically 

insignificant difference (P value = 0.11) was 

observed between Group B (CHX) and Group C 

(NAC)  

 

The results of current study are in aggrement with 

Mattigatti et al. (2012) who found statistically 

significant difference between 2% CHX and 

Propolis when used as an intracanal medicament 

against E. faecalis. Also, the result of this study is 

in support with the study by Kandaswamy et al. 

(2010) where 2% chlorhexidine performed better 

than Propolis. 

 

The results of this study are in consistent with 

those reported by Ridhalaksani et al. (2017) who 

compared the antibacterial potential of NAC and 

2% CHX on isolates of E.faecalis biofilms and 

found that there was no statistically significant 

difference among the materials.  

 

Biofilm Inhibitory Analysis 

The antibacterial studies on agar plates are very 

common tests, but the microbial inhibition zone 

depends on the test substance’s solubility and 

ability to diffuse through agar, so it may not 

express its full effective potential (Mathew et al. 

2015). Therefore, the information obtained from 

agar diffusion studies does not reliably reflect 

their in vitro or in vivo antimicrobial activity. The 

results obtained from this test must be interpreted 

with caution, as this assay may not demonstrate 

the full clinical potential of the material being 

tested and does not distinguish microbiostatic and 

microbicidal properties of dental materials neither 

does it provide any information about the 

microorganisms viability after the test (Mattigatti 

et al. 2012). 

  

For biofilm formation thirty intact, unrestored non 

carious mature human single rooted freshly 

extracted teeth were collected from The 

Department of Oral and Maxillofacial Surgery of 

Punjab Government Dental College and Hospital, 

Amritsar. Teeth were cleaned of debris and soft 

tissue remnants and were stored in normal saline 

solution at room temperature and used within 

three months after extraction. The teeth will be 

radiographed buccolingualy and mesiodistally to 

ensure that each tooth contains one canal. 

 

All the samples were decoronated using a 

diamond disc in a low speed straight handpiece. 

Then working length for each root was recorded 

using a size 10 K-file. The root canals were 

instrumented using crown down technique with 

rotary instruments because it has better removal of 

bulk microorganisms at the coronal third to 

prevent accidental debris pushing into the apical 

part,  enhanced volumes of irrigants can be placed 

into the canal more quickly than with other 

methods of instrumentation, such as the classic 

“Step Back” technique, reduces the hydrostatic 

pressure that can occur in the canal, gives better 

access to the apical part of the root canal,  

minimize loss of working length,  better tactile 

sense is possible because restrictive dentin is 

removed coronally, less iatrogenic errors and  

more rapid instrumentation.  Apical enlargement 

during canal cleaning and shaping procedures has 

the potential to eliminate more bacteria from the 

root canal system (Vijaykumar 2010). So in the 

present study apical preparations were done up to 

F3 Protaper in all the specimens.  

 

Sodium hypochlorite (NaOCl) in concentrations 

from 0.5% to 6% is the most commonly 

recommended irrigating solution. Giardino et al. 

(2007) and Carson et al. (2005) found that 5.25% 

NaOCl showed the highest antimicrobial activity. 

Therefore, 5.25% of sodium hypochlorite was 

used as an irrigating solution in the study. 

Moreover, smear layer was removed with 17% 

EDTA followed by irrigation with distilled water 
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to avoid the prolonged effect of EDTA and 

Sodium Hyochlorite solutions. 

 

All the teeth will be vertically sectioned into two 

halves to obtain sixty samples. The concave tooth 

surface will be minimally grounded to achieve flat 

surface to enable placement in the tissue culture 

wells, exposing the root canal surface to E.faecalis 

to form a biofilm. Dentin was selected because it 

represents the primary substratum for bacterial 

adhesion and biofilm formation (Palaniswamy et 

al. 2016). There are numerous advantages of using 

an in- vitro biofilm model, which include ease of 

modification if necessary, control of variables, 

low cost and ease of replication. They are also 

very useful in answering some initial but 

fundamental questions, providing preliminary 

data, which is essential for future confirmation by 

in vivo testing. 

 

The sectioned tooth samples were divided into 4 

experimental groups. Samples in each group were 

placed in tissue culture wells where every well 

was inoculated with 2ml of bacterial suspension. 

Tissue culture wells are flat-bottomed, cylindrical 

containers made of polystyrene. These well plates 

can be used to form static biofilms that are similar 

to biofilms formed in the root canal, which is a 

closed environment, not a dynamic system. The 

biofilms formed on well plates also share the same 

characteristics as mature biofilms, which are 

tolerant to antibiotics and resistant to the immune 

system (Ridhalaksani et al. 2017). 

 

Bacterial adhesion has been suggested to occur in 

2 main phases. Phase 1 is a physicochemical 

process which occurs within seconds to minutes, 

whereas phase 2 is considered as a biological 

cellular-molecular process of biofilm maturation, 

occurring in a time frame of few hours to few days 

(Chai et al. 2013). Thus, in the present study 

dentin samples were inoculated with bacteria for 

the maximum period 2 weeks at 37°C to allow 

maturation of the biofilm structure on dentin. 

 

After formation of the biofilm which was 

otherwise monitered everyday was gently washed 

using saline to remove the unattached bacteria and 

placed in culture wells containing the four test 

solutions ie. Propolis, 2% CHX, N-acetyl Cysteine 

and their combination. After 7 days the tooth 

samples were washed with saline solutions for 5 

minutes. 

 

Biofilm formed on root canal surface was 

removed using sterile scalpel and inoculated in 

1ml of BHI broth. The inoculum was mixed 

together with the test medicament in equal 

proportions (1ml each). Spread plate method 

(using 10µl of above mixture) was performed in 

an interval of 2hrs starting from 0-24 hrs. This 

method is used to obtain isolated colonies and the 

plates were incubated at 37°C for 24hrs. The 

number of colonies were counted and compared to 

that of control where the test medicament was 

replaced with autoclave distilled water. The 

quantitative effect of the test medicaments were 

assayed by viable cell count method and  

expressed in terms of percent viability. 

 

The results of the present study indicated that in 

Group A (Propolis) negligible  percentage of 

(0.8%) colonies were found to be viable even at 

24 hrs. While in Group B (2% Chlorhexidine) 

took 12hrs respectively for effective killing, and in 

Group C (N-Acetyl cysteine) took 24hrs for the 

same, while in Group D (CHX+NAC) complete 

killing was observed in 10 hrs of duration. (Table 

X) 

 

From the results above it is evident that the 

combination of CHX and NAC correlated well 

with the results obtained from agar well diffusion 

assay where it showed maximum potential with a 

percent viability of 1.4% at 8hrs  and complete 

inhibition thereafter.The probable reason for this 

may be the biofilm disruption action of NAC is 

due to its effect on exopolysaccharide (EPS) 

production, which is one of the major components 

in the biofilm. This can occur through several 

ways. First, the disulfide bonds of the bacterial 

enzyme involved in EPS production can be 

disrupted by the sulfhydryl group of NAC, or 

there can be an excretion through the thiol-

disulfide exchange. Second, as NAC is 

antioxidant, it can exert an indirect effect on 

bacterial cell metabolism as well as on EPS 

production. The association of an antimicrobial 

substance CHX with an agent of proven mucolytic 

activity or a potential EPS disruptor such as NAC 

should enhance antimicrobial efficacy against 

biofilms. 

 

Both CHX and NAC used in Group B and Group 

C showed complete inhibition at 12 hrs and 24 hrs 

respectively. However, Propolis was not effective 

enough to completly inhibit E. faecalis even after 

24 hrs of treatment. 

 

The data could not be subjected to statistical 

analysis as their is no viable bacteria left in all the 
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four test groups except the control i.e. autoclave 

distilled water. 

 

The results obtained by viable cell count, were in 

line with the result obtained from agar well 

diffusion test. 

 

From the disscusion above it may be infered that 

all tested intracanal medicaments showed 

antibacterial activity against planktonic and 

biofilm form of Enterococcus Faecalis. NAC has 

almost equal antimicrobial efficacy as 2% CHX 

and their combination shows synergestic effects. 

This clearly indicates that  the combination of 

NAC and CHX will inhibit the growth of 

E.faecalis fastidiously as compared to CHX, NAC 

used alone as well as the herbal medicament 

Propolis. Chemical medicaments were more 

effective as compared to Propolis which is a 

herbal medicament. Here we also acknowledge 

the efficacy of Propolis  as compared to the 

synthetic medicaments in terms of bioavailability 

and biosafety. Further exploration of 

combinational studies as depicted above might 

encompass better efficacy  and lesser 

concentration emplyoed of medicaments and 

herbal resources as well. Hence combination of 

medicament (Chlorhexidine and NAC) may 

insight to better treatment practises. 

 

However, before any definite conclusion can be 

drawn, clinical evaluation with larger number of 

samples and more extensive research with a 

definitive data distribution should be done to 

evaluate the antimicrobial potential of these 

intracanal medicaments in future. 

 

SUMMARY & CONCLUSION 

❖ Most of Earlier literature about endodontic 

disinfection has focused on killing of 

planktonic microorganisms which can be easily 

eliminated by a variety of different methods. 

Increased awareness of the role of biofilms in 

infections of the human body where a bacterial 

biofilm remain a major challenge has caused a 

shift in study design, so that biofilms rather 

than planktonic microorganisms are now used 

in studies of the efficacy of various 

disinfecting methods and agents. 

❖ The present study was undertaken to evaluate 

the antimicrobial efficacy of herbal and 

chemical intracanal medicaments against 

planktonic and biofilm forms of Enterococcus 

faecalis. Among the herbal propolis was used 

and Chlorhexidine and N-acetyl cysteine alone 

and their combination was used as a chemical 

medicaments. 

❖ In this in-vitro study initially a qualitative 

assay was performed using agar well diffusion 

test. Fifteen petri dishes containing Brain Heart 

Infusion agar enriched with defibrinated sheep 

blood was seeded with E.faecalis isolates. 

❖ In each petri dish, four wells measuring 6mm 

in diameter were cut using sterile cork borer. 

The test medicaments (100µl) of each were 

delivered in the prepared wells and the petri 

dishes were incubated in upright position for 

24hrs at 37°C. At the end of incubation period 

the diameter of zones of the bacterial inhibition 

was measured in mm with a Digital Vernier 

Caliper. 

❖ The results of present study revealed that the 

mean value of inhibition zone of tested 

intracanal medicaments in Group A (Propolis), 

Group B (Chlorhexidine), Group C (NAC) and 

Group D (CHX+NAC) was 11.86mm, 

15.13mm, 14.06mm and 17.93mm respectively 

(Table I). The observations showed maximum 

inhibition zone in Group D followed by Group 

B, Group C and Group A. 

❖ The data when subjected to statistical analysis 

using one way Anova and Post-hoc Scheffe’s 

Test revealed a statistically highly significant 

difference between group A (Propolis) vs B 

(Chlorhexidine), group A (Propolis) vs C (N-

acetyl Cysteine), group A (Propolis) vs D 

(CHX+NAC), group B (CHX) vs D 

(CHX+NAC), group C (NAC) vs D 

(CHX+NAC) (p value<0.001). Whereas a 

statistically insignificant difference (P value = 

0.11) was observed between Group B (CHX) 

and Group C (NAC)  

❖ After analyzing the efficacy of the test 

medicaments on the planktonic form of 

E.faecalis, its effect on the preformed biofilms 

was assesed through viable cell count method 

and percent viability. For biofilm formation 

thirty intact, unrestored non carious mature 

human single rooted freshly extracted teeth 

were collected.  

❖ All the samples were decoronated using a 

diamond disc in a low speed straight 

handpiece. Then working length for each root 

was recorded and the root canals were 

instrumented using crown down technique with 

rotary instruments and apical preparations were 

done up to F3 Protaper. The root canals were 

irrigated using 5.25% of sodium hypochlorite 

and 17% EDTA, and finally rinsed with 

distilled water. 



Evaluation Of Antimicrobial Efficacy Of Chemical Versus Herbal Intracanal  

Medicaments Against Enterococcus Faecalis Biofilm   Section A-Research Paper 

 

Eur. Chem. Bull. 2023, 12(Special Issue 5), 5959 - 5983                        5975 

❖ All the teeth will be vertically sectioned into 

two halves to obtain sixty samples and. The 

sectioned tooth samples were divided into 4 

experimental groups. Samples in each group 

were placed in tissue culture wells where every 

well was inoculated with 2ml of bacterial 

suspension.  

❖ After formation of the biofilm which was 

otherwise monitered everyday was gently 

washed using saline  and placed in culture 

wells containing the four test solutions ie. 

Propolis (Group A), 2% CHX (Group B), N-

acetyl Cysteine (Group C) and their 

combination (Group D). 

❖ Biofilm formed on root canal surface was 

removed using sterile scalpel and inoculated in 

1ml of BHI broth. 

❖ The inoculum was mixed together with the test 

medicament in equal proportions (1ml each). 

Spread plate method (using 10µl of above 

mixture) was performed in an interval of 2hrs 

starting from 0-24 hrs.  

❖ The number of colonies were counted and 

compared to that of control where the test 

medicament was replaced with autoclave 

distilled water. The quantitative effect of the 

test medicaments were assayed by viable cell 

count method and  expressed in terms of 

percent viability. 

❖ The results of the present study demonstrated 

that in Group A (Propolis) negligible  

percentage of (0.8%) colonies were found to be 

viable even at 24 hrs. While in Group B (2% 

Chlorhexidine) took 12hrs respectively for 

effective killing, and in Group C (N-acetyl 

Cysteine) took 24hrs for the same, while in 

Group D (CHX+NAC) complete killing was 

observed in 10 hrs of duration  

❖ The data could not be subjected to statistical 

analysis as their is no viable bacteria left in all 

the four test groups except the control i.e. 

autoclave distilled water. The results obtained 

were biologically significant but statistically 

insignificant. 

❖ Under the condition of present study, it may be 

concluded that among all the tested 

medicaments Propolis was least effective as 

compared to the Chemical medicaments . This 

may be due to lack of  standardized protocol 

for extraction of various herbal agents tested 

against various microorganisms, as well as the 

solvents & the concentration of the products 

used. Hence standardized protocol for 

extraction of herbal agents to make use of their 

benefits in Endodontics as root canal 

disinfectants is strongly recommended. 

❖ Among the Chemical medicaments NAC has 

almost equal antimicrobial property as 2% 

CHX which opens new avenues to be used as 

newer medicament. The dyadic combination of 

2% CHX and NAC exhibits a synergestic 

effect against plantonic and biofilm form of 

E.faecalis biofilms, may be recommended as 

an intacanal medicament. 

❖ However, before any definite conclusion can 

be drawn, clinical evaluation with larger 

number of samples and more extensive 

research with a definitive data distribution 

should be done to evaluate the antimicrobial 

potential of these intracanal medicaments in 

future. 
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