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ABSTRACT

Root canal treatment consists of access preparation, root canal preparation intracanal disinfection and root canal filling _ﬁt canal disinfection is
accomplished by irrigation and reot canal medicament. In post-endodontic treatment infections, the dominant bacteria is Enterococcus faecalis.
Intracanal medicaments that are derived from the Aloe vera plant have been widely studied for their antimi I potential against the pathogenic
bacteria Enterococcus faecalis. Aloe vera gel medicament has antimicrobial effects that can inhibit the growth of Ente@loccus faecalis
bacteria. Objective: The aim of this study was to conduct an integrative technique study with scientific evidence relating to the antimicrobial
potential of Aloe vera as an altemative root canal medicament against Enterococcus fa bacteria. Methods: Analyzing journals from the
database of Google Scholar and M@Ehe (PubMed). Conclusion: This review revealed that Aloe vera has antimicrobial action against the
Enterococcus faecalis bactera, but the use of Aloe vera as a root canal medicament is still controversial due to many differences in some
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INTRODUCTION Intracanal Medicament

The suc of root canal treatment depends on accurate diagnosis and
rrearmetcﬁanning. proper disinfection, instrumentation procedures,
ings (root canal formation and coronal and apical closure) and
bilifation.”* Root canal treatment consists of access preparation,
root ¢ preparafiog and intracanal disinfection. and root canal
filling. Root canal ection is accomplished by imigatiog and root
canal medicament. One of the most commonly used medﬁenrs in
root canal treatment is caleium hydroxide. The usage of caleium
hydroxide drug as an intracanal medicament because it has a high pH
so that it has anti-bactericidal rties that have the effect of
damaging the cell membrane protein structure of bacteria.
Caleium hydroxide has broad antimicrobial activity, but calcium
hydroxide is less effective against some species. Calcium hydroxide
also has eytotoxicity and is difficult to remove from the root canal ™

Reinfection that occurs after endodontic treatment was dominant by
Enterococcus faecalis bacteria. This bacterium has properties that are
resistant to Ca(OH),.* Emferococcus faecalis is an anaerobic Gram-
positive bacterium and accounts for 80-90% of Enferococcal
infections generally being the only Enferococcus species isolated in
failed obturation of root canals. This fact indicates that Enferococeus
faecalis plays an important role in the failure of endodontic treatment.”
Therefore, thorough root canal sterilization 15 required to achieve
successful root canal treatment. '

Several researchers conducted research to find new biological
intracanal medicaments derived from plants that do not cause
unwanted chemica ctions and are effective in eliminating all
bactera.” Aloe verais a cactus-like plant that belongs to the Liliaceae

ily. Aloe vera is a natural remedy with a long history of use in
%ici ne and nutrition. 4loe vera is also used in dentistry in cases of
lichen planus, oral submucous fibrosis, recurrent aphthous stomatitis,
alveolarosteitis, periodontitis, dan drysocker.™

Research conducted by Ghasemi N, et al. (2020) stated that 4loe vera
gel had good antimicrobial potenti ainst Emrerococcus faecalis in
inhibiting bacterial growth, but Elagrv.’.smrs of another study by
Bhardwaj A, etal. (2012) stated that the antimicrobial potential of 4loe
vera gel against Enterococcus faecalis bacteria was not good. ™"

METHOD

This writing is made by collecting data sources from various relevant
sources and obtained through textbooks, journals, websites with the
keywords "Effectivity”, "Aloe vera", "Enterococcus faecalis",
"Intracanal medicament” accessed through the Google scholar,
pubmed database.

References taken from 2010-2020 were selected based on an analysis
of relevant references.

Pulp chamber disinfection treatment is an important step duriuﬂd
after root canal cleaning and shaping. Intracanal medicaments are used
for root canal disinfection as part of controlled asepsis of infected root
canals and serve as a secondary disinfection in cleaning the root canal
after preparation.” Intracanal medicaments are defined as the
temporary placement of drugs with good biocompatibility into the root
canal for the purpose of inhibiting coronal invasion of bacteria
Theideal properiies that must be possessed by intracanal medicaments
are that mediﬁurs must be effective in killing bacteria, not imitate
pulp tissue, remain stable in solution, must long-lasting
antimicrobial action., antimicrobial action of n aments must
remain active when there is blood or pus, must have low surface
tension, must not interfere with healing or repair of periapical tissues,
must not stain teeth, must not cause immune response activity, must be
able fo prevent coronal microleakage, and not spread through
temporary restorations."

The goals ofusing intracanal medicaments are to kill microorganisms,
prevent or control postoperative pain, improve anesthesia, control of
persistent perapical abscesses.”

Figurel : Formocresol 14

Figure2 : Calcium hydroxide”
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Grossman (2014) explained that intracanal medicaments can be
classified into essential oils (Eugenol), Phenolic compounds (Phenol,
Parachlorophenol, Camphorated parachlorophencl, Cresatin,
Aldehydes), Calcium hydroxide, Halogens Group (Sodinm
hypochlorite, lodine), Chlorhexidine Gluconate, Corticosteroid-
antibiotic combination."™"

Aloe vera

Aloe §818) looks like a cactus, but it's not. The botanical name for 4loe
vera 18 Aloe barbadensis miller, it belongs to the Asphodelaceae
(Liliaceae) family, and is a plant that looks like a bush, can live a long
time, contains a lot of water, has the color of a green bean plant. 4loe
verais up to 20 inches long and 5 inches wide, has triangular shaped,
thick, succulent leaves that have spines along the edges. The sticky
latex liquid comes from the pericyclic tubules that line the leaves (fruit
skin), this section produces favative anthraguinones. The flowers are
yellow and are not used as medicine.”

Alpe vera gel contains two hormones, auexin and gibberelling which
help inhealing and reduce skin inflammation. Gibberellin in Aloe vera
acts as a growth hormmone that stimulates new cell growth thereby
allowing the skin torecover quickly and naturally."

Figure 3 : Aloe vera ”

1718

Classification of Aloe vera

Kingdom cPlantae

Order  Asparagales
Division : Spermatophvie
Subdivision s Angiosperms

Class : Monoconledoneae
Family :Xanthorrhoeaceae
Genus 1Aloe

Species : Barbadenyis Mill

Alpe vera hasvarious ingredients. namely amino acids (phenylalanine,
arginine, tyrosine, aspartic acid and histidine), anthraquinones
(emodin, aloetic acid, aloin, anthracin, anthranone, barbaloin,
chrysophanic acid, ethereal oil, cinemonic acid esters, isobarbaloin,
and resistannol), enzymes (alilase, alkaline phosphatase, amylase,
carboxypeptidase, catalase, cellulase, lipa nd peroxidase),
hormones (auxin and gibberellins), minerals (caleium, chromium,
copper, iron, magnesium, manganese, potassium, sodium and zine) ,
sterols (cholesterol, campesterol, lupeol and beta sitosterol), sugars
(monosaccharides and polysaccharides, vitamins (vitamins A, C, E, B,
choline and folicacid).”

Aloe vera has several biological effects, suchas wound healing, effects
on the immune system, antimicrobial, skin and mucous membranes,
protective effects. Aloe vera also has uses in dentistry, which can
reduce oral lichen planus pain, reduce pain and accelerate healing of
recurrent apthous stomatitis, prevent dry socket, as an ingredient in
toothpaste and mouthwash, gutta percha cone disinfection, anti-cancer
agent.”

Enterococcus fuecalis
Enterococei 1s a microbiome that originates from mammals, reptiles,
irds and insects. These bacteria can multiply in the intestinal tract
ronment which is rich innutrients and lacks oxygen. Enterococeus
ins are also frequently found in soil, sewage, water, and food
samples resulting from feces contamination. Enferococcus 1s a core
member of the commensal gut microbiota. Induction of

response to the environment appears as one of the

egies for occal colonization in the intestinal ecosystem.
ﬁn}c'{x'{'m‘ in the complex ecology of the gastrointestinal tract

vides an ample reservoir where genetic exchan ge and selection can
%\f“" Enterococcus are now among the top three nosocomial
pathogens and strawsistam to currently available antibiotics make
treatment difficult. Up to 90% of Enferococeal infections in humans
are caused by two species of Emferococcus, namely Enterococcus
Saecalis and Enterococcus faec i

Enterococcus faecalis cannot survive at a pH of 11.5 orabove, but can
survive at lower concentrations. Emterococcus faecalis has the ability
to penetrate the dentinal tubules and survive in the dentin so that
medicaments that have a high pH such as calcium hydroxide are
difficult to reach the dentinal tubules. The pH value of the calcium
hydroxide pasteused in endodontictreatment is 12.3 and in the dentine
oftheroot canal the alkaline pH achieved does not exceed 10.3.%

re are two potential causes of Enferococcus faecalis causing teeth
aequire secondary endodontic treatment. The shows that
Enferococcus faecalis has the ability to colonize aﬁ:f&:’f dentinal
tubules, making it difficult to remove these bacteria through chemical
and mechanical cleaning due_tg the small diameter of the dentinal
tubule anatomy. Emfenxm-c-u.ﬁ-a.f.f.\' also has the ability to bind to
collagen. The second shows the potential resistance these bacteria
have to caleium hydroxide which is the most commonly used
antimicrobial drug in the root canal system during endodontic
treatment which allows these microorganisms tosurvive in a quiescent
state intheroot canals™

piscus§ibn

The goal of non-surgical ggdodontic therapy is to remove pathogenic
jcroorganisms from th t canal m, shape the root canal
tem appropriately and seal the root with a suitable matenal.
Thorough disinfection of the root canal is not always achievable by
instrumentation alone because of the complexity of the root canal
tonty.

endodont ifections so the use of intracanal medicaments is
necessary to remove remaining microbes and provide an conducive
environment to periapical tissue repair. Enferococcus faecalis 18 a
bacterium that plays a major role in causing periradicular lesions after
root canal treatment. These bacteria are able to enter into the dentinal
ules and can survive the harsh conditions of the root canals so that
v become resistant microorganisms. Emterococcus foecalis can
ive harsh conditions due to its ability to form biofilms and make
them more resistant to phagocytosis, antibodies and antimicrobial
ents.”

Retention anicroorgani sms in the dentinal tubules leads to persistent
r

NMatural products are somelirn seen as useful and attractive as

stitutes for dmgs because they are thought to have fewer side
ﬁbecrs and are less expensive. Aloe vero has anti-inflammatory,
antimicrobial, moisturizing, wound healing and pain relief properties.
This plant can grow in hot and dry weather because of its ability to
retain high water. Afoe vera has been widely used in dentistry for
various treatments.”

Bhardwaj A, et al. (2012) in their research showed that chlorhexidine
gel showed maximum antimicrobial activity against Emferococcus
Jfaecalis, while calcium hydroxide showed the least. Morinda citrifolia
eel consistently showed good inhibition up to day 5 compared to 4loe
veraand Papain gel.”

Ehsani M, et al. (2013) in their research showed Aloe vera gel had a
weak antimicrobial effect against Enterococcus faecalis and the
antimicrobial activity of 4loe vera was lower than Propolis =

Research by Bazvand L, etal. (2014) showed that triantibiotic mixture
0.2% chlorhexidine gel and the natural ingredient Propolis had the
same antimicrobial effect against Enterococcus foecalis in dentin. The
antimicrobial effect of Afoe vera gel against Enterococcus faecalis 18
less than other medicaments.”

search lg\bbaszadegan A, et al. (2014) showed the antimicrobial
&cieuc_v all te nedicaments was similar after 14 days. Aloe
veraand Zaran'amas&m essential oils showed similar antimicrobial
efficiency against Enferococcus faecalis in infected root canals
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comparable to calcium hydroxide tested for 14 days.”

Research by Kurian B, et al. (2016) carried out by testing all
medicament groups for 7 days. Fungi showed the highest antimicrobial
activity in all test time periods, while djoe vera @dwed the least
antimicrobial activity on day 3, but on cé 5 and 7 the antimicrobial
activity of Afoe vera was higher than the antimicrobial activity of
caleium hydroxide ™ .
1

Vasudeva A, et al. (2017) in their research showed that 2%
chlorhexidine gel was the most effective intracanal medicament
against Emterococcus faecalis bacteria. Propolis and Curcumalongain
gel preparatio intracanal medicaments show good e fficacy against
En(en;c'u('c'ir.\'ﬁiaﬁj so that they can be used as effective intracanal
medicaments. 4loe vera gel showed the least effect in disinfecting the
dentinal tubules ™

Kusuma C8, et al. (2018) in their research showed that dloe
extract had less antimicrobial potential against Enterococcus _,"rre:ﬁ
atall time intervals when compared to chlothexidine and Neem, so the
use of Aloe veraasa root canal medicament is still questionable.’

Research by Ghasemi Bt al. (2020) showed that Aloe vera gel has
activity that can inhibit the growth of E coccus faecalis and has a
strong antimicrobial effect compared to calcium hydroxide as an
antioxidant and reduces free radical production.” .
3

Research by Digole VR, et al. (2020) showed that the three
medicaments tested in the study, namely extracts of Curcumin, Aloe
vera, and caleium hydroxide were found to be gffective for thorough
disinfection of root canals. Antimicrobial prop s Curcumin extract
showed the highest antimicrobial properties compared to calcium
hydroxide and 4loe veraextract as imraca&uedicamems.”

Several research res 1ave shown that Aloe vera has been shown to
have antimicrobial against Entferococcus faecalis bacteria, but
the effectiveness of dfoe vera'’s antimicrobial properies for use as a
root canal medicament is still controversial.

CONCLUSION

Based on the studies that have been conducted to see the effectiveness
of Aloe vera antimicrobial against Enferococcus fuecalis as a root
canal medicament, it can be concluded:

I. Emterococcus faecalis i1s often found in cases of reinfection after
endodontic treatment.

2. Enterococcus foecalis has a resistance characteristic to r nal
medicamentsused during endodontic treatment. w

3. Alve vera has antimicrobial action comparable to caleinm
hydroxide, which is a ot canal medicament commonly used in

en@Alontic trgatment.

4. dloe verﬁ antimicrobial action against Enterococcus faecalis
bactera but the use of Aloe vera as a root canal medicamentis still
controversial due to many differencesin some researchers
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