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ABSTRACT

The application of intracanal medicaments is essential to support root canal sterilization
against intrusive bacteria, which can easily penetrate and remain survive in the dentinal tubules.
Root canal medicament is expected to penetrate tubules and eradicate the bacteria, leading to
prognosis improvement of endodontic treatment. There is an upcoming consideration on using
natural substance as an alternative root canal medicament, due to the side effects potency of
chemical-based medicament. Propolis and probiotics are two natural promising antimicrobial and
health beneficial substance to consider. This study aims to evaluate antimicrobial capacity of
probiotics and with propolis combination as potential medicaments against Enterococcus faecalis.
Eighteen extracted human second premolars were sectioned 8 mm below the CEJ. The dentin
blocks were then prepared under the similar dimensional standards. E. faecalis was used in the
dentin blocks preconditioning incubation for 12h. The samples were classified into six groups (n
= 3). Group 1: untreated; Group 2: Ca(OH)2; Group 3: Ca(OH)2 + probiotics; Group 4: Ca(OH)2
+ 1% water-based propolis (WEP); Group 5: probiotics; and Group 6: 1% WEP + probiotics. The
grinded dentin was collected and recultivated. The number of cultivated bacteria was further
counted. The results showed that the CFU was significantly lower in all groups compared to the
untreated, but not significantly different between groups. Although they were not significantly

different, probiotics and combined treatments exhibited lower CFU than the sole Ca(OH)..
Keyword: water-based propolis; calcium hydroxide; premolar; probiotics; root canal medications

Introduction

Mechanical and chemical root canal
cleaning procedures such as irrigation were
commonly performed during root canal
treatment. The procedure is purposed to remove
the necrotic debris and eradicate the pathogenic
intrusive bacteria. However, in some conditions
such procedures could not be sufficient to
achieve the goals completely, since the certain

amount of bacteria remain in the unreachable
complex of root canal structure.[1] This
instance, if not treated, will lead to more severe
tissue damage or, even, possible systemic
disease development.[2]

The presence of some persistent root
canal bacteria sometimes could remain to be
found.[3-5] One of the common persisting
bacteria might be found in the endodontic flare
up condition is Enterococcus faecalis. Several
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studies have suggested that this bacteria is
profound as a critical species found during
clinical assessment.[3,4,6] E. faecalis is
adaptive type of root canal bacteria that have
strong survival ability against root canal
environments.[7] This bacteria has the ability to
penetrate and survive in the dentinal tubules.[8]

Root canal medicament is intended to
enhance the eliminating process of remaining
bacteria in the root canal area. Several chemical
substances that have been commonly used in
dental practice, including chlorhexidine
gluconate (CHX) and calcium hydroxide
(Ca(OH)2). However, resistance to endodontic
bacteria to such medicaments are currently
being reported by some studies. Several reports
suggest that relative resistance tends to increase
on oral bacteria over repeated CHX
exposure.[9,10] On the other hand, oral bacteria
is suggested to withstand alkaline properties of
Ca(OH)2.[11] Therefore, alternative and
supportive root canal medicament could be an
important option to consider.

It is widely known that several natural
sources are reported to have antibacterial
activity. Natural ingredients that can be
considered for this purpose are propolis and
probiotics. Significant inhibitory capacity
towards pathogenic bacteria growth profile as
the outcome of propolis treatment are also
previously reported in considerable
studies.[12—-15] This is proposed to be related to
its bioactive components, such as flavonoids
and terpenes.[16] However, propolis extracts
toxicity on human tissue still become a concern.
The widely wused extracts are from
hydroalcoholic extraction methods, and are
reported to have cytotoxicity effect on cell.
They decrease the viability of certain normal
cell lines upon treatment.[17,18] concerning
this matter, the extraction method should be
changed to achieve the desirable outcome. One
to consider is water-based extraction, since
Rocha et al.[14] finds that water extract of
propolis shows not only pronounced
antibacterial effect, but also considered safer
for normal cells.

Interestingly, probiotics have also been
proposed to fit in with the desired characteristic
as medicament alternatives, with minimal

harmful issue for human usage.[19] They are
reported to have inhibitory activity against
pathogenic bacteria. Several commonly and
commercially used probiotics are coming from
genera Lactobacillus, Bifidobacterium, and
Saccharomyces.[20,21] Findings from previous
studies suggested that these probiotics may act
on altering the growth of pathogenic bacteria
through production of  antibacterial
substances.[22,23] Supernatant of
Lactobacillus species show significant bacterial
inhibition against several species of oral
pathogenic bacteria.[23,24] The utilization of
probiotics supernatant is thought to be safer for
medicament than the whole culture
compartments. Bermudez-Brito et al.[25]
reported that the direct exposure of probiotic
living bacteria toward dendritic cells results in
significantly higher pro-inflammatory cytokine
production compare to the supernatant
treatment.

Propolis derivative product can be used
solely or in combination with other substances
to improve the antimicrobial capacity. The
previous study showed that propolis extract
combination with commonly used intracanal
medicament such as Ca(OH)2, may increase the
antibacterial property of the root-canal
medicament[26-28] without having
pronounced  toxicity  effects.[29]  This
combination improve the antibacterial capacity
of Ca(OH)2, since it was reported to has low
infusibility and solubility into the dental
tubules, where these condition may also lead to
less antibacterial capacity.[30] The combined
of both propolis with probiotics also promote to
the stronger inhibitory capacity against root
canal pathogenic bacteria,[31,32] without
significant propolis effects on the probiotic
bacteria growing profile until a certain
concentrations.[33,34]

According to some previous findings, it
could be essential to evaluate the effect of local
propolis extract and probiotics combination for
potential alternative root canal medicament
against E. faecalis. This study aims to
determine the antimicrobial activity of 1%
water-based propolis (WEP) and probiotics
(Lactobacillus acidophilus) combination on the
growth of E. faecalis.
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Methods

This research protocol has met the
feasibility and approval according to the Health
Research Ethics Committee of The Faculty of
Medicine and Health Sciences (088/EC-
EXEM-KEPK FKIK UMY/X/2022). This
research was conducted at the MMT Laboratory
UMY. We used eighteen extracted human
second premolars with good crown and root
conditions. Dentin block preparation was
performed by using a separating disc to cut an
8-mm-long strip below the cementoenamel
junction (CEJ). Gates Glidden (GG) drill No. 1
with a slow speed handpiece was used to create
the identical internal diameter of the root
canals. The formed root canal was initially
irrigated with 17% Ethylenediaminetetraacetic
acid (EDTA) and 2.5% NaOCI. These steps
were completed using syringe for smear layer
removal and distilled water for chemical
residues removal. The dentin blocks were then
embedded in a cube mold filled with plaster
gibs of paris. Dentin blocks were exposed with
E. faecalis ATCC 29212, which previously
were cultured at 37°C for 24h and adjusted to
the 0.5 McFarland standard, for 12h. The blocks
were then irrigated with 5 mL saline post-
incorporation treatment.

Dentin samples were collected using GG
No. 3. The grinded dentin was transferred to
400 pL brain heart infusion (BHI) broth and
incubated at 37°C for 24h. Then, 50 pL of the
obtained dentin suspension was placed into a
BHI agar disc and further incubated for 24h.
We then counted the number of the exhibited
colony forming units (CFU/mL).

WEP was prepared from raw local
propolis and was soaked in distilled water at
room temperature for 48h. The suspension was
filtered using filter paper and evaporated the
solvent. The obtained material was then
dissolved in the treatment media for 1% WEP.

L. acidophilus was cultured using BHI
broth at 37°C for 24h. We centrifuged the
culture at 6000rpm to precipitate the bacteria.
The supernatant was then collected and filtered
by using 0.22 um sterile syringe filter. The
filtrate was stored in -80°C prior to use.

The sample was divided into six groups
(n = 3). Group 1: untreated (saline solution),
Group 2: Ca(OH);, Group 3: Ca(OH), +
Probiotics (L. acidophilus supernatant), Group
4: Ca(OH)2 + 1% WEP, Group 5: probiotics,
Group 6: 1% WEP + Probiotics. The CFU/mL
were then counted, and statistical analysis was
carried out through the normality, homogeneity
and followed by One-Way ANOVA (Cl:95%)
if the data were normally distributed.

Results and Discussion

Table 1. Shapiro-Wilk results

Treatments Statistic df Sig.
Control 891 3 .358
Ca(OH)., .809 3 136
Ca(OH); + Probiotics .980 3 729
Ca(OH); + Propolis .854 3 251
Probiotic .998 3 .909
Probiotics+ Propolis .999 3 935
Table 2. Data homogeneity results
Levene Statistic dfl df2 Sig.
1.846 5 12 178
Table 3. One-Way ANOVA results
Sum of Squares df Mean Square F Sig.
Between Groups 917667.593 5 183533.519 30.928 .0001
Within Groups 71209.947 12 5934.162
Total 988877.540 17
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Table 4. Post Hoc results (LSD)

lvs]
C vs Ca(OH);
C vs Ca(OH); + Prob.
C vs Ca(OH); + Prop.
C vs Prob.
C vs Prob. + Prop.
Ca(OH); vs Ca(OH), + Prob.
Ca(OH); vs Ca(OH), + Prop.
Ca(OH); vs Prob.
Ca(OH); vs Prob. + Prop.
Ca(OH); + Prob. vs Ca(OH), + Prop.
Ca(OH); + Prob. vs Prob.
Ca(OH); + Prob. vs Prob. + Prop.
Ca(OH), + Prop. vs Prob.
Ca(OH), + Prop. vs Prob. + Prop.
Prob. vs Proh. + Prop.

Mean Difference (1-J) Sig.
569.33333* .0001
648.46667* .0001
604.60000* .0001
585.06667* .0001
604.33333* .0001

79.13333 232
35.26667 585
15.73333 .807
35.00000 .588
-43.86667 499
-63.40000 333
-44.13333 496
-19.53333 761

-.26667 997
19.26667 765

*C: untreated, Prob.: probiotics, Prop.: Propolis

1x10%—
8%10%—

6x10% =

CFU/mL

The obtained data from all groups
indicated that it was normally distributed (Table
1) test (p>0.05) and homogenous (Table 2) test
(p>0.05). Thus, the data were further analyzed
by using One-Way ANOVA. Table 3 showed
that the treatments groups showed p<0.05
(p<0.0001), with Frapeis12)=3,11 (Fca>Ftable;
reject the null), it suggested that there was a
significant difference among the treatment
groups according to the obtained E. faecalis
growing profile.

Based on the post hoc analysis, it also
showed that there was a significant difference
between the control group and all treatment
groups (Table 4). The untreated group was
significantly different from the rest groups
(p<0.05). In the contrary, the treatments group
were not significantly different (p > 0.05).

According to Figure 1, the untreated
group has the highest CFU (676.67 x 10°
(CFU/mL) of E. faecalis compared to all
groups. While the CFU of all treatment’s
groups were not different among each other.
However, probiotics and all the combination
treatments were resulting in lower CFU level
compared to sole Ca(OH).. However, sole
probiotics had the lowest CFU (28.20 x 10°
(CFU/mL) among the treatments.

According to the results, we found that
the antimicrobial activity of probiotics and
combined treatments on the growth of E.
faecalis bacteria were statistically significant,
compared to the untreated. All the treatments
(probiotics and  combined  substances)
significantly lowered the CFU of E. faecalis
growing capacity. These findings were
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consistent with previous studies. As expected
previously, Ca(OH). showed prominent
antibacterial activity against E. faecalis in in
vitro study. The similar result was also reported
by Sangalli et al.[35]

Furthermore, our results also showed that
probiotics supernatant could inhibit E. faecalis
solely without any combination with other
substances. This was also been reported before
by Shaaban et al.[24] Probiotics are capable of
producing antibacterial protein such as
bacteriocin, which may inhibit the proliferation
of intrusive bacteria and some other bacteria
species.[36]

The combination of Ca(OH). with
probiotic indicated slightly better inhibitory
capacity against E. faecalis than Ca(OH)..
Ca(OH)2 has known to have the ability to
produce hydroxyl ions leading to cytoplasmic
rupture of the bacteria, and interestingly this
mechanism of action seemed to be supported by
the presence of probiotics derivative
products.[37] Corroborate with the previous
result, the combined Ca(OH), with propolis
also showed slight improvement on inhibiting
the growth of E. faecalis compare to the sole
Ca(OH)2. This improvement of Ca(OH):
antibacterial capacity was also reported by
Elsayed et al. with different source of propolis
and preparation procedures.[37] The phenolic
and terpenoid compound of propolis extract
may disrupt the bacterial capsule, cause cellular
leakage, and affect the bacterial proteolytic and
metabolic properties.[13,15,38] Finally, the
combination of probiotics and propolis showed
effective antibacterial activity against mono-
cultured E. faecalis. Similar findings with
different type of propolis, probiotic bacteria and
treatment procedures were reported in a study
by Ucar.[32] The composition of each
components may act synergistically in
inhibiting the proliferation of E. faecalis.

Conclusion

The sole Ca(OH), probiotics, and all the
combined treatments have pronounced
inhibitory capacity against E. faecalis. In our
findings, combination of Ca(OH). with either

two natural antibacterial derived-substances
have slightly enhanced antibacterial capacity.

Acknowledgements

The author would like to thank those who
helped the author in writing this article both
materially and morally. Hopefully this research
can be beneficial for further alternative root
canal medicament development and root canal
microbiome characterization.

References

1. Siqueira JF, Rogas IN. Present status and
future directions in endodontic
microbiology. Endod Top. 2014;30:3-22.
doi: 10.1111/etp.12060.

2. Segura-Egea JJ, Martin-Gonzalez J,
Castellanos-Cosano L. Endodontic
medicine: connections between apical
periodontitis and systemic diseases. Int
Endod J.  2015;48:933-951.  doi:
10.1111/iej.12507.

3. Tennert C, Fuhrmann M, Wittmer A,
Karygianni L, Altenburger MJ, Pelz K,
Hellwig E, Al-Ahmad A. New Bacterial
Composition in Primary and
Persistent/Secondary Endodontic
Infections with Respect to Clinical and
Radiographic ~ Findings. J  Endod.
2014,40:670-677. doi:
10.1016/j.joen.2013.10.005.

4. Anderson AC, Al-Ahmad A, Elamin F,
Jonas D, Mirghani Y, Schilhabel M,
Karygianni L, Hellwig E, Rehman A.
Comparison of the Bacterial Composition
and Structure in Symptomatic and
Asymptomatic  Endodontic  Infections
Associated with Root-Filled Teeth Using
Pyrosequencing. Glogauer M, editor. PL0oS
ONE. 2013;8:84960. doi:
10.1371/journal.pone.0084960.

5. Zargar N, Marashi MA, Ashraf H,
Hakopian R, Beigi P. Identification of
microorganisms in persistent/secondary
endodontic infections with respect to
clinical and radiographic  findings:
bacterial culture and molecular detection.

141

Copyright @2023 Authors, JURNAL KESEHATAN GIGlI, e-ISSN 2621-3664, p-ISSN 2407-0866



10.

11.

12.

Iran J Microbiol. 2019;11:120-128. Cited:
in: : PMID: 31341566.

Pourhajibagher M, Bahador A. Attenuation
of Aggregatibacter
actinomycetemcomitans virulence using
curcumin-decorated nanophytosomes-
mediated photo-sonoantimicrobial
chemotherapy. Sci Rep. 2021;11:6012.
doi: 10.1038/s41598-021-85437-6.
Khalifa L, Shlezinger M, Beyth S, Houri-
Haddad Y, Coppenhagen-Glazer S, Beyth
N, Hazan R. Phage therapy against
Enterococcus faecalis in dental root canals.
J Oral Microbiol. 2016;8:32157. doi:
10.3402/jom.v8.32157.

Flanagan D. Enterococcus faecalis and
Dental Implants. J Oral Implantol.
2017;43:8-11. doi: 10.1563/aaid-joi-D-16-
00069.

Kitagawa H, lzutani N, Kitagawa R,
Maezono H, Yamaguchi M, Imazato S.
Evolution of resistance to cationic biocides
in Streptococcus mutans and Enterococcus
faecalis. J Dent. 2016;47:18-22. doi:
10.1016/j.jdent.2016.02.008.

Kulik EM, Waltimo T, Weiger R,
Schweizer I, Lenkeit K, Filipuzzi-Jenny E,
Walter C. Development of resistance of
mutans streptococci and Porphyromonas
gingivalis to chlorhexidine digluconate and
amine fluoride/stannous fluoride-
containing mouthrinses, in vitro. Clin Oral
Investig. 2015;19:1547-1553. doi:
10.1007/s00784-014-1379-y.
Momenijavid M, Salimizand H, Korani A,
Dianat O, Nouri B, Ramazanzadeh R,
Ahmadi A, Rostamipour J, Khosravi MR.

Effect of calcium hydroxide on
morphology and physicochemical
properties of Enterococcus faecalis
biofilm. Sci Rep. 2022;12:7595. doi:

10.1038/541598-022-11780-X.
Adiningrat A, Kusnadi RA, Allam AS,
Sofiani E, Maulana |, Yumoto H. The

Effect of Probiotic  Lactobacillus
acidophilus and Ethanolic  Propolis
Compound  toward  Nucleic  Acid

Deposition in the Extracellular Polymeric
Substance of Root Canal Bacteria. Eur J

13.

14.

15.

16.

17.

18.

19.

Dent. 2022;5-0042-1750771.
10.1055/5-0042-1750771.
Alshuniaber MA, Krishnamoorthy R,
AlQhtani WH. Antimicrobial activity of
polyphenolic compounds from Spirulina
against food-borne bacterial pathogens.
Saudi J Biol Sci. 2021;28:459-464. doi:
10.1016/j.sjbs.2020.10.029.

Rocha BA, Bueno PCP, Vaz MMDOLL,
Nascimento AP, Ferreira NU, Moreno
GDP, Rodrigues MR, Costa-Machado
ARDM, Barizon EA, Campos JCL, et al.
Evaluation of a Propolis Water Extract
Using a Reliable RP-HPLC Methodology
and In Vitro and In Vivo Efficacy and
Safety Characterisation. Evid Based
Complement Alternat Med. 2013;2013:1-
11. doi: 10.1155/2013/670451.

Sumayya SS, Lubaina AS, Murugan K.
Bactericidal Potentiality of Purified
Terpenoid Extracts from the Selected Sea
Weeds and its Mode of Action. J Trop Life
Sci [Internet]. 2020 [cited 2023 Jan 14];10.
doi: 10.11594/jtls.10.03.03.

Bazvand L, Aminozarbian MG, Farhad A,
Noormohammadi H, Hasheminia SM,
Mobasherizadeh S. Antibacterial effect of
triantibiotic mixture, chlorhexidine gel,
and two natural materials Propolis and
Aloe vera against Enterococcus faecalis:

doi:

An ex vivo study. Dent Res J.
2014;11:469-474. Cited: in: PMID:
25225560.

Fauzi AF, Indiana SK, Wicaksono RH,
Adiningrat A. A Challenge in Ethanolic
Propolis Utilization from Apis trigona as
an Oral Antimicrobial Agent. J Int Dent
Med Res. 2018;11:682-686.

Wieczynska A, Wezgowiec J,
Wieckiewicz W, Czarny A, Kulbacka J,
Nowakowska D, Gancarz R, Wilk KA.
Antimicrobial activity, cytotoxicity and
total phenolic content of different extracts
of propolis from the West Pomeranian
region in Poland. Acta Pol Pharm.
2017;74:715-722. Cited: in: PMID:
29624279.

Cekin AH, Sahinturk Y, Akbay Harmandar
F, Uyar S, Oguz Yolcular B, Cekin Y. Use
of probiotics as an adjuvant to sequential

142

Copyright @2023 Authors, JURNAL KESEHATAN GIGlI, e-ISSN 2621-3664, p-ISSN 2407-0866



20.

21.

22.

23.

24.

25.

26.

H. pylori eradication therapy: impact on
eradication rates, treatment resistance,
treatment-related side effects, and patient
compliance.  Turk J  Gastroenterol.
2017;28:3-11. doi: 10.5152/tjg.2016.0278.
Islam SU. Clinical Uses of Probiotics.
Medicine (Baltimore). 2016;95:e2658. doi:
10.1097/MD.0000000000002658.  Cited:
in: : PMID: 26844491.

Sanders ME, Merenstein D, Merrifield CA,
Hutkins R. Probiotics for human use. Nutr
Bull. 2018;43:212-225. doi:
10.1111/nbu.12334.

Liu Z, Xu C, Tian R, Wang W, Ma J, Gu
L, Liu F, Jiang Z, Hou J. Screening
beneficial bacteriostatic lactic acid bacteria
in the intestine and studies of bacteriostatic
substances. J Zhejiang Univ Sci B.
2021;22:533-547. doi:
10.1631/jzus.B2000602. Cited: in: : PMID:
34269007.

Yang KM, Kim J-S, Kim H-S, Kim Y-Y,
Oh J-K, Jung H-W, Park D-S, Bae K-H.
Lactobacillus reuteri AN417 cell-free
culture supernatant as a novel antibacterial
agent targeting oral pathogenic bacteria.
Sci Rep. 2021;11:1631. doi:
10.1038/s41598-020-80921-x.

Shaaban S, Hamad GM, Genena S,
Meheissen MA, Moussa S. Evaluation of
the antibacterial activity of Lactobacilli
probiotics supernatants against
Enterococcus faecalis (in-vitro study).
BMC Oral Health. 2022;22:407. doi:
10.1186/512903-022-02434-5.
Bermudez-Brito M, Mufioz-Quezada S,
Gomez-Llorente C, Romero F, Gil A.
Lactobacillus rhamnosus and its cell-free
culture supernatant differentially modulate
inflammatory biomarkers in Escherichia
coli -challenged human dendritic cells. Br
J  Nutr. 2014;111:1727-1737.  doi:
10.1017/S0007114513004303.

Del Carpio-Perochena A, Kishen A, Felitti
R, Bhagirath AY, Medapati MR, Lai C,
Cunha RS. Antibacterial Properties of
Chitosan  Nanoparticles and Propolis
Associated with  Calcium  Hydroxide
against Single- and Multispecies Biofilms:
An In Vitro and In Situ Study. J Endod.

27.

28.

29.

30.

31.

32.

33.

2017;43:1332-1336. doi:
10.1016/j.joen.2017.03.017.

Pimenta HC, Violante IMP, Musis CRD,
Borges AH, Aranha AMF. In vitro
effectiveness of Brazilian brown propolis
against Enterococcus faecalis. Braz Oral
Res. 2015;29:1-6. doi: 10.1590/1807-
3107BOR-2015.v0129.0058.

Kim AR, Ahn KB, Yun C-H, Park O-J,

Perinpanayagam H, Yoo Y-J, Kum K-Y,

Han SH. Lactobacillus  plantarum
Lipoteichoic  Acid Inhibits  Oral
Multispecies  Biofilm. J  Endod.
2019;45:310-315. doi:

10.1016/j.joen.2018.12.007.

Widjiastuti 1, Dewi MK, Prasetyo EA,
Pribadi N, Moedjiono M. The cytotoxicity
test of calcium hydroxide, propolis, and
calcium hydroxide-propolis combination
in human pulp fibroblast. J Adv Pharm
Technol Res. 2020;11:20-24. doi:
10.4103/japtr.JAPTR_88 19. Cited: in: :
PMID: 32154154,

Shaik J, Garlapati R, Nagesh B, Sujana V,
Jayaprakash T, Naidu S. Comparative
evaluation of antimicrobial efficacy of
triple antibiotic paste and calcium
hydroxide using chitosan as carrier against
Candida albicans and Enterococcus
faecalis: An in vitro study. J Conserv Dent
JCD. 2014;17:335-3309. doi:
10.4103/0972-0707.136444. Cited: in: :
PMID: 25125845.

Burgut A. Growth inhibition of foodborne
pathogens by co-microencapsulation of
lactobacilli cell free and propolis extracts.
J Food Saf [Internet]. 2021 [cited 2023
May 22];41. doi: 10.1111/jfs.12863.

Ucar Y. A novel perspective for
Lactobacillus reuteri cell-free supernatant:
co-microencapsulation  with  propolis
extracts. Biomass Convers Biorefinery.
2022;12:1361-1367. doi: 10.1007/s13399-
022-02360-0.

Alfarrayeh I, Fekete C, Gazdag Z, Papp G.
Propolis ethanolic extract has double-face
in vitro effect on the planktonic growth and
biofilm formation of some commercial
probiotics. Saudi J Biol Sci.

143

Copyright @2023 Authors, JURNAL KESEHATAN GIGlI, e-ISSN 2621-3664, p-ISSN 2407-0866



34.

35.

36.

37.

38.

Copyright @2023 Authors, JURNAL KESEHATAN GIGlI, e-ISSN 2621-3664, p-ISSN 2407-0866

2021;28:1033-1039. doi:
10.1016/j.5jbs.2020.11.047.

Saddig AA, Danial EN. Effect of Propolis
as a food additive on the growth rate of the
beneficial bacteria. Main Group Chem.
2014;13:223-232. doi: 10.3233/MGC-
140135.

Sangalli J, Janior EGJ, Bueno CRE,
Jacinto RC, Sivieri-Aradjo G, Filho JEG,
Cintra LTA, Junior ED. Antimicrobial
activity of Psidium cattleianum associated
with  calcium hydroxide  against
Enterococcus faecalis and Candida
albicans: an in vitro study. Clin Oral
Investig. 2018;22:2273-2279. doi:
10.1007/s00784-017-2326-5.

Plaza-Diaz J, Ruiz-Ojeda FJ, Gil-Campos
M, Gil A. Mechanisms of Action of
Probiotics. Adv Nutr Bethesda Md.
2019;10:S49-S66. doi:
10.1093/advances/nmy063. Cited: in:
PMID: 30721959.

Elsayed RO, Yagoub SO, Abubakr NH.
Evaluation of Propolis as Intracanal
Medicament against Enterococcus
faecalis. Open J Stomatol. 2021;11:208-
220. doi: 10.4236/0jst.2021.115018.
Adiningrat A, Prabowo RAW, Kurnia R,
Septianti NFF, Maulana 1, Sofiani E.
Metabolism-independent phenomenon in
ethanolic propolis inhibitory capacity
towards enterococcus spp proteolytic
activity. Odonto Dent J. 2022;9:206-214.
doi: 10.30659/0dj.9.2.206-214.

144



