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Background- Synthetic intracanal medicament like calcium hydroxide & triple antibiotic paste are the 
medicaments of choice for years. Synthetic intracanal medicament can be cytotoxic. So, the herbal plant 

derived pineapple extract like bromelain & rosemary extract can be the potential alternative with least cytotoxicity can be used 
as potential intracanal medicaments.  This study aims to compare & evaluate antimicrobial efcacy of Bromelain,  Aim:
Rosemary extract, Calcium hydroxide & Triple antibiotic paste used as intracanal medicament against enterococcus faecalis. 
Methodology: Samples divided into four groups Group A: Calcium Hydroxide Group B: Triple Antibiotic Paste Group C: 
Bromelain Group D: Rosemary Extract. E. faecalis suspension inoculated on the agar plates. Intracanal medicament placed 
into agar plate wells and after incubation of agar plates inhibition zones measured and results derived.   Statistical Analysis:
Results were analyzed using One-way ANOVA and Post hoc Tukey test. Mean inhibition zones for Group A, Group B,  Results: 
and Group C and Group D - are 18.20, 20.33, 28.87 and 11.27 respectively, with highest inhibition zones for group C Bromelain 
extract.  Bromelain and Rosemary extract shows the promising results as the Intracanal medicaments.  Conclusion:
Considering the adverse effect of synthetic intracanal medicaments, bromelain & rosemary extract can be the potential 
replacement as intracanal medicaments.
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INTRODUCTION
Microorganisms and toxic byproducts are main cause of pulp 
and periapical diseases and also for failure of the treated 

1cases.  The success of endodontic treatment depends on the 
elimination of the microorganisms and prevention of 
reinfection using various irrigants, activation techniques, and 

2use of intracanal medicaments. Interappointment bacterial 
growth can be reduced by placing an appropriate intracanal 

3medicament dressing. Intracanal medication destroys 
residual microorganisms, toxins and residual bacteria that 
are failed from removal via chemo-mechanical preparation of 

4root canal system.

E. faecalis is a gram positive facultative anaerobic bacterium 
has the ability to exist without oxygen in the changing 
environment and also have the ability to deeply penetrate into 

5the dentinal tubules.  E. faecalis stay even after thorough 
disinfection and cause endodontic treatment failures. Among 
all the reported cases with pain and infection following 
endodontic therapy, it has been observed that E. faecalis is the 
most commonly found, with high prevalence values reaching 
up to 90%. E. Faecalis has been found in 38% of the failed root 

6canal-treated teeth.

Ideal intracanal medicaments should provide continuous and 
extended antimicrobial effect, stability in the solution, should 
be biocompatible, anti-bacterial, anti-fungal, and should  not 
stain the tooth. However, till date, there is no such ideal 

7Intracanal Medicament available.  Calcium hydroxide is the 
intracanal medicament of choice for many years, considered 
as gold standard owing to its antimicrobial properties. 
Calcium hydroxide has been proved to compromise the 

8strength of the RC (root canal) system. Triple antibiotic paste 
(TAP) consists of metronidazole, ciprooxacin and 
minocycline, has been effectively utilized to disinfect the 

9canals.  Triple antibiotic paste (TAP) which was also more 
likely found to be effective than Calcium hydroxide and 
chlorhexidine gel caused bacterial resistance and tooth 

10,11discoloration.

Use of synthetic intracanal medicaments Calcium hydroxide 
& triple antibiotic paste still concerns over adverse effect & 

12cytotoxicity.  Plant extracts and their components possessing 
antimicrobial properties are used in medical treatments. 
Herbal agents such as Propolis, Triphala, Camelliasinensis 
(Chai – Tea), Curcuma longa Linn. (Haridra -Turmeric), 
orange oil, guava, and neem with potent antimicrobial 
properties have been previously used to disinfect the 

13canals. And considered safer option than synthetic 
intracanal medicaments.

Bromelain is a proteolytic enzyme derived from the stem part 
and fruit of pineapples (ananas comosus). Bromelain is 
known for its proteolytic, antibacterial, antifungal, anti-
inammatory, antithrombotic, and brinolytic properties. Its 
rich content of avonoids and protease contributes to its 
antibacterial properties. Its use is underexplored in the eld of 

14endodontics.

Rosmarinus ofcinalis L. (Lamiaceae) is an edible evergreen 
shrub that possesses antioxidant, anti-inammatory, 
anticancer, and antimicrobial properties for medicinal and 
culinary purposes. Research states that the hydroalcoholic 
extract of the leaves of Rosmarinus ofcinalis can be used in 
endodontic practice because of its bactericidal effect that can 

15inhibit the growth of Enterococcus faecalis. Considering the 
quantum of efcacy, the harmful effects and safety concerns of 
synthetic agents; the replacement with herbal agents might 
prove to be advantageous.

Agar diffusion test is the most widely used test to check the 
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16 antimicrobial effectiveness of the material. Therefore the aim 
of the study is to use agar diffusion test to evaluate 
antimicrobial effectiveness of Bromelain, rosemary extract 
calcium hydroxide and triple antibiotic paste, as intracanal 
medicament against E. faecalis.

MATERIALS AND METHODS
Experimental Intracanal Medicaments
Triple antibiotic paste (1:1:1) – Ciprooxacin (Ciplox 500 mg 
tablet, Cipla India), Metronidazole (Metrogyl 400 mg tablet, JB 
Chemicals and Pharmaceuticals) and minocycline (Minoz, 
100 mg tablet, Ranbaxy India) Each of these powders were 
prepared separately by removing the enteric coatings of the 
tablet and crushing it to a ne powder using sterile mortar and 
pestle. The three antibiotic powders were weighed 
individually using a digital weighing machine to obtain a 
desired 1:1:1 proportion.  The powders were mixed to obtain 
Triple antibiotic powder. One mg powder was mixed with one 
ml of sterile water to obtain a paste consistency.

Bromelain extract (1:1) - Bromelain powder with enzymatic 
activity of 2400 gelatin digestion unit per gram was mixed with 
distilled water in 1:1 proportion 1 g powder was mixed with 1 
ml distilled water.

Rosemary extract – Rosemary extract powder mixed with in 
proportion 1 g powder was mixed with 1ml of propylene glycol.

Calcium hydroxide – PRIME dental RC Cal.

Preparation of E. Faecalis Strain
The E. faecalis strain was used as a test organism. It was 
grown on tryptone soya agar (TSB), suspended in 5 mL of TS 
broth and incubated for 24 h at 37 °C. The turbidity was 
equivalent to 0.5 McFarland standard.

Study Carried Out in 4 Groups:
Group A: Triple antibiotic paste
Group B:  Rosemary extract
Group C:  Bromelain extract 
Group D: Calcium hydroxide

Agar Diffusion Test
Agar well diffusion test was performed in Petri dishes 
containing Nutrient Agar. Sterile cotton swab used for the 
inoculation of the E. faecalis on the nutrient agar plates. After 
inoculation of suspension dried at 37 ° C for 15minutes.

4 Recess well prepared in each agar plate of equal diameter.  
A sterile syringe was used to place each medication within 

0each plate respective well. Incubation of the samples at 37 C 
for 24 hrs. after incubation, inhibition zones on the agar plates 
measured. inhibition zones around each medicament were 
evidenced by the lack of bacterial colonization (clearing of 
agar) adjacent to each agar well the results were derived by 
measuring zones of inhibition.

Statistical Analysis
Data was analyzed using SPSS software program version 20. 
antibacterial effects of medicaments against E. faecalis and 
the sensitivity towards each medicament were compared 
using the One-way ANOVA and Tukey's post hoc tests. P value 
< 0.05 was considered statistically signicant.

RESULTS
Table 1 – Comparison of Zone of Inhibition Among Four 
Groups

Table 2: Tukey's Post-hoc Analysis Showing Intergroup 
Comparison of Inhibition Zones

Figure 1: Inhibition Zone Before Incubation

Figure 2: Inhibition Zone After Incubation

Graph 1: Mean Inhibition Zones of the Medicaments 
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Group pair P value
Group A vs Group B <0.001*
Group A vs Group C <0.001*
Group A vs Group D <0.001*
Group B vs Group C <0.001*
Group B vs Group D <0.001*
Group C vs Group D <0.001*

Group N Mean Sd P value
Group A 15 18.20 0.68 <0.001*
Group B 15 20.33 1.11
Group C 15 28.87 0.99
Group D 15 11.27 0.80
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The mean diameters of inhibition zones developed against 
the E. faecalis by the medicaments are shown in Table 1, 
Graph 1 and gure 2. Results of the one-way ANOVA test 
showed signicant differences between the mean values of 
inhibition zones diameters produced by the tested 
medicaments (P < 0.05). Zone of inhibition was maximum 
28.87 in bromelain followed by 20.33 rosemary extract, 18.20 
in TAP and 11.27 in calcium hydroxide. Difference in zone of 
inhibition among four groups was signicant. Bromelain 
showed signicant highest zone of inhibition as compared to 
other three groups. Calcium hydroxide showed lowest zone of 
inhibition against E. faecalis. 

DISCUSSION
E. Faecalis is the main pathogen responsible for endodontic 
treatment failure. Its ability to resist different disinfection 
measure due to its virulence & survival factor makes it difcult 
to eradicate from root canal system therefore E. Faecalis is 
used as the benchmark bacteria against which intracanal 
medicaments were tested & evaluated the antimicrobial 
properties of the medicaments against e. Faecalis. 

Agar diffusion test used to access antimicrobial activity of the 
medicaments as it is simple method & it allows direct 
comparisons of the antimicrobial activity of endodontic 
materials by measuring the size of formed inhibition zones. 
Initial assessment of antimicrobial activity can be done before 
carrying out more advanced tests. However, the size of the 
inhibition zones does not indicate the entire antimicrobial 
efciency of the material as results may be inuenced by 
factors such as the chemical and physical properties of the 
tested material and culture medium. In current study, all 
attempts were made to decrease most of the variables such as 
type and thickness of agar medium, inoculums density, and 
incubation temperature.

Bromelain possess antibacterial properties attributed to its 
chemical compounds including saponins, tannins, 
avonoids, and various enzymes. Flavonoids, in particular, 
possess the inherent ability to form complex bonds with 
extracellular proteins through hydrogen bonding, 
consequently altering cell membrane permeability. Results of 
this study shows that application of bromelain as an 
intracanal medicament has signicantly higher inhibition 
zone followed by rosemary extract followed by triple antibiotic 
paste and then calcium hydroxide and bromelain possess 
potent antibacterial efcacy. The results were similar with 
Neelam chandwani et al. (2022) where they concluded that 
antimicrobial efcacy of bromelain was found to be more 
effective than calcium hydroxide & TAP against E. 

17faecalis. Arsyada et al. (2018) evaluated the antimicrobial 
efcacy of bromelain extract mixed with calcium hydroxide 
suggested improved antimicrobial efcacy of calcium 
hydroxide against E. faecalis. Also, bromelain has found to 
have higher efcacy against gram positive bacteria than 

18gram negative.

Rosemary extract contains bioactive compound such as 
phenolic diterpenes, triterpenes phenolic acid and avonoids 
this compound has antibacterial properties to inhibit bacterial 
growth by interacting with cell membrane causing changes in 
genetic material and altering the transport of electrons 
leakage of cellular components and changes in fatty acids. 
Also due to interaction with protein membrane which cause 
loss of structure & functionality of the cells. Mirza Aryanto et al 
(2023) reported that rosemary extract with 5 % and 10 % 

19 concentration had inhibition of E. faecalis. The results of 
study are consistent with study by Ashwini Dessai et al. (2022) 
stating that the Carnosic acid (rosemary extract) showed 

20better antimicrobial efcacy against E. Faecalis .

Triple antibiotic paste (TAP) has a broad-spectrum activity as 
it possesses properties of three antibiotics Ciprooxacin, 

Metronidazole and Minocycline. TAP is effective in 
disinfection & overcomes the resistance of poly microbial 
infection within the root canal system by its activity against 
anaerobes, aerobes, actinomyces and other bacteria. When 
compared with Calcium Hydroxide (CH), TAP has twice the 
depth of penetration in dentine and bacterial destruction, so is 
recommended as a root canal disinfectant in re-treatment 
cases as well. TAP possess better antimicrobial activity than 

21calcium hydroxide.

Calcium hydroxide is most commonly used intracanal 
medicament. It has PH of 12.5. calcium hydroxide exhibits its 

-antimicrobial activity by releasing hydroxyl ions (oh ), thereby 
creating a nonconductive alkaline environment for the 
microorganisms to survive. However, the rate of hydroxyl ion 
diffusion is prolonged due to the buffering capacity of the 
dentin, the medicament is neutralized by the bacterial 
products, some bacterial species have been discovered that 
bacteria, including Candida and opportunistic infection-
causing pathogens like E. faecalis, are very resistant to 

. 22calcium hydroxide  Therefore, antimicrobial activity of 
calcium hydroxide is least. The results from present study 
showed TAP was superior than calcium hydroxide as 
intracanal medicament against E. faecalis and the results 

6were consistent with Mozayeni et al. (2014).

CONCLUSION
Within limitation of study, it can be concluded that Bromelain 
has the highest antimicrobial potential against E. faecalis as 
the Intracanal medicament. Rosemary extract shows the 
promising results as the Intracanal medicament. Considering 
the adverse effect of synthetic intracanal medicament, 
bromelain & rosemary extract can be the potential 
replacement as intracanal medicament.

REFERENCES 
1.  Kalubowila, Samudi Sathsara & Palipana, Priyake & Gamage, Isharajini. 

(2023). Triple Antibiotic Paste and Alternative Medicaments in Endodontics: A 
Literature Review. Volume 6. 65-69.

2.  Nasim, Iffat. (2021). Intracanal Medicaments - A Review Of Literature. 
International Journal of Dentistry and Oral Science. 2643-2648. 
10.19070/2377-8075-21000517.

3.  Alsubait S, Alsaad N, Alahmari S, Alfaraj F, Alfawaz H, Alqedairi A. The effect 
of intracanal medicaments used in Endodontics on the dislocation resistance 
of two calcium silicate-based lling materials. BMC Oral Health. 2020 Feb 
18;20(1):57. doi: 10.1186/s12903-020-1044-6. PMID: 32070302; PMCID: 
PMC7029461.

4.  Ordinola-Zapata R, Noblett WC, Perez-Ron A, Ye Z, Vera J. Present status and 
future directions of intracanal medicaments. Int Endod J. 2022 May;55 Suppl 
3(Suppl 3):613-636. doi: 10.1111/iej.13731. Epub 2022 Apr 19. PMID: 35322427; 
PMCID: PMC9321724.

5.  Alghamdi, Faisal & Shakir, Marwa. (2020). The Inuence of Enterococcus 
faecalis as a Dental Root Canal Pathogen on Endodontic Treatment: A 
Systematic Review. Cureus. 12. e7257. 10.7759/cureus.7257.

6.  Mozayeni MA, Haeri A, Dianat O, Jafari AR. Antimicrobial effects of four 
intracanal medicaments on enterococcus faecalis: an in vitro study. Iran 
Endod J. 2014 Summer;9(3):195-8. Epub 2014 Jul 5. PMID: 25031593; PMCID: 
PMC4099951.

7.  Kumar, Ashok; Tamanna, Sadaf; Iftekhar, Huma. Intracanal medicaments – 
Their use in modern endodontics: A narrative review. Journal of Oral Research 
and Review 11(2ss): p 94-99, Jul–Dec 2019. | DOI: 10.4103/jorr.jorr_3_19

8.  Bhalla, Vidhi & Chockattu, Sherin. (2021). Intracanal delivery of calcium 
hydroxide: A l i terature review. Saudi Endodontic Journal.  11. 
10.4103/sej.sej_11_20.

9.  Vijayaraghavan R, Mathian VM, Sundaram AM, Karunakaran R, Vinodh S. 
Triple antibiotic paste in root canal therapy. J Pharm Bioallied Sci. 2012 
Aug;4(Suppl 2): S230-3. doi: 10.4103/0975-7406.100214. PMID: 23066258; 
PMCID: PMC3467921.

10.  Venkataraman, Meenakshi & Singhal, Somya & Tikku, AseemP & Chandra, 
Anil. (2019). Comparative analysis of tooth discoloration induced by 
conventional and modied triple antibiotic pastes used in regenerative 
endodontics. Indian Journal of Dental Research. 30. 933. 10.4103/ijdr. 
IJDR_782_18.

11.  Parhizkar A, Nojehdehian H, Asgary S. Triple antibiotic paste: momentous 
roles and applications in endodontics: a review. Restor Dent Endod. 2018 Jun 
20;43(3):e28. doi: 10.5395/rde.2018.43.e28. PMID: 30135847; PMCID: 
PMC6103545.Chandwani, Neelam & Maurya, Neetu & Nikhade, Pradnya & 
Chandwani, Jaya. (2022). Comparative evaluation of antimicrobial efcacy of 
calcium hydroxide, triple antibiotic paste and bromelain against 
Enterococcus Faecalis: An In Vitro study. Journal of Conservative Dentistry. 25. 
63. 10.4103/jcd.jcd_461_21.

12.  Jamshidi D, Ansari M, Gheibi N. Cytotoxicity and Genotoxicity of Calcium 
Hydroxide and Two Antibiotic Pastes on Human Stem Cells of The Apical 
Papilla. Eur Endod J. 2021 Dec;6(3):303-308. doi: 10.14744/eej.2021.97658. 
PMID: 34967344; PMCID: PMC8842431.

VOLUME - 13, ISSUE - 08, AUGUST - 2024 • PRINT ISSN No. 2277 - 8160 • DOI : 10.36106/gjra



10 X GJRA - GLOBAL JOURNAL FOR RESEARCH ANALYSIS

13.  Teja KV, Janani K, Srivastava KC, Shrivastava D, Jose J, Marya A, Karobari MI. 
Comparison of Herbal Agents with Sodium Hypochlorite as Root Canal 
Irrigant: A Systematic Review of In Vitro Studies. Evid Based Complement 
Alternat Med. 2021 Nov 25; 2021:8967219. doi: 10.1155/2021/8967219. PMID: 
34868334; PMCID: PMC8639255.

14.  Chakraborty AJ, Mitra S, Tallei TE, Tareq AM, Nainu F, Cicia D, Dhama K, 
Emran TB, Simal-Gandara J, Capasso R. Bromelain a Potential Bioactive 
Compound: A Comprehensive Overview from a Pharmacological 
Perspective. Life (Basel). 2021 Apr 6;11(4):317. doi: 10.3390/life11040317. 
Erratum in: Life (Basel). 2024 Apr 07;14(4):483. doi: 10.3390/life14040483. 
PMID: 33917319; PMCID: PMC8067380.

15.  Andrade JM, Faustino C, Garcia C, Ladeiras D, Reis CP, Rijo P. Rosmarinus 
ofcinalis L.: an update review of its phytochemistry and biological activity. 
Future Sci OA. 2018 Feb 1;4(4): FSO283. doi: 10.4155/fsoa-2017-0124. PMID: 
29682318; PMCID: PMC5905578.

16.   Gajic I, Kabic J, Kekic D, Jovicevic M, Milenkovic M, Mitic Culac D, Trudic A, 
Ranin L, Opavski N. Antimicrobial Susceptibility Testing: A Comprehensive 
Review of Currently Used Methods. Antibiotics (Basel). 2022 Mar 23;11(4):427. 
doi: 10.3390/antibiotics11040427. PMID: 35453179; PMCID: PMC9024665.

17.  Chandwani, Neelam & Maurya, Neetu & Nikhade, Pradnya & Chandwani, 
Jaya. (2022). Comparative evaluation of antimicrobial efcacy of calcium 
hydroxide, triple antibiotic pastes and bromelain against Enterococcus 
Faecalis: An In Vitro study. Journal of Conservative Dentistry. 25. 63. 
10.4103/jcd.jcd_461_21.

18. Arsyada, Intan & Rianti, Devi & Munadziroh, Elly. (2018). Antibacterial activity  
of mixed pineapple peel (Ananas comosus) extract and calcium hydroxide 
paste against Enterococcus faecalis. Dental Journal (Majalah Kedokteran 
Gigi). 51. 20. 10.20473/j.djmkg.v51. i1.p20-24.

19.  Aryanto, Mirza & Alawiyah, Tuti & Firdaus, Ihsan. (2023). THE 
ANTIBACTERIAL EFFECT OF ROSEMARY (ROSMARINUS OFFICINALIS L.) 
ON ENTEROCOCCUS FAECALIS BACTERIA AS AN ALTERNATIVE FOR 
ROOT CANAL IRRIGATION. International Journal of Research -
GRANTHAALAYAH. 11. 10.29121/granthaalayah. v11.i10.2023.5305.

20.  Dessai A, Shetty N, Saralaya V, Natarajan S, Mala K. Carnosic Acid as an 
intracanal medicament performs better than triple antibiotic pastes and 
calcium hydroxide to eradicate Enterococcus faecalis from root canal: An in 
vitro confocal laser scanning microscopic study. J Conserv Dent. 2022 Jan-
Feb;25(1):20-25. doi: 10.4103/jcd.jcd_317_21. Epub 2022 May 2. PMID: 
35722077; PMCID: PMC9200188.

21.  Panchal, Kalagi & Virani, Karima & Patel, Vraj & Khan, Aquib & Pettiwala, 
Anam & Puranik, Srikala & Joshi, Srushti. (2024). Triple Antibiotic Paste: A 
Game Changer in Endodontics. 10.4103/jpbs.jpbs_1296_23.

22.  Kim D, Kim E. Antimicrobial effect of calcium hydroxide as an intracanal 
medicament in root canal treatment: a literature review - Part I. In vitro studies. 
Restor Dent Endod. 2014 Nov;39(4):241-52. doi: 10.5395/rde.2014.39.4.241. 
Epub 2014 Aug 20. PMID: 25383341; PMCID: PMC4223092.

VOLUME - 13, ISSUE - 08, AUGUST - 2024 • PRINT ISSN No. 2277 - 8160 • DOI : 10.36106/gjra


