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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
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number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
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9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

Background: The Aloe vera plant is a cactus-like plant in the
Liliacea family that has been known and utilized for its medical
benefits. It has been attempted to be used as a remineralizing
agent and shows an antibacterial effect.

Aim of the study: Assessment of the remineralizing effect of
solution of saturated Aloe vera gel compared to distal water by
microhardness Vickers test and Densometric X-Ray Analysis
and effect of Aloe vera gel against Enterococcus faecalis.

Materials and methods: 10 extracted permanent molars were
used in this in vitro study. each tooth enrolls in Teflon tape
and only the enamel of the occlusal surface was exposed to a
demineralizing solution (acid etch) for 45 seconds in-vitro and
randomly assigned to two groups: Group 1 was treated with distal
water; group 2 was treated with Aloe vera gel. All groups except
the control baseline group were treated with their respective
remineralizing solution for 10 days. Vicker’s Microhardness
Number (VHN) and Densometric X-Ray Analysis were carried
out at baseline, post-demineralization and later post 10 days of
remineralization. The antibacterial effect of Aloe vera gel was
assessed by the disc diffusion method. The filter paper was
immersed in 20ul of different concentrations of Aloe vera gel
extract as fresh Aloe vera (100 %) and (50 % and 25 %) diluted
with de-ionized water after that the disc was distributed in a
plate containing the E. faecalis. Antibiotics disc of Augmentin
(Amoxicillin and Clavulanic acid 30ug) were also poured in the
same plate and incubated at 37°C for 24 hours and the zone
of inhibition of antibiotic was measured for comparison with a
zone of inhibition of filter paper saturated with Aloe vera gel.

Results: Densitometric X-Ray Analysis and Microhardness
Number (VHN) evaluation showed improvement in the enamel
density and the surface hardness after remineralization. The
mean value in the group treated with Aloe vera solution was
higher than the recorded mean value for the group treated with
distal water. There was a significant difference between Aloe
vera solution and distal water. Significant (p-value<0.05) after
10 days. The antibacterial effect showed that E. faecalis was
resistant to Aloe vera gel in different concentrations compared
with Augmentin (Amoxicillin and Clavulanic acid 30ug).

Conclusion: Aloe vera gel could be used for caries prevention
in terms of safety and efficiency. While E. faecalis show
resistance activity against Aloe vera gel.

Key words. Aloe vera, Remineralization, Microhardness,
Densitometric analysis Enterococcus faecalis.

Introduction.

Dental caries is the most predominant oral disease worldwide
and the main etiological factor of tooth loss within the
population and can be defined as a progressive demineralization
process that affects the mineralized tissues of tooth structures
caused primarily by the complex interaction of cariogenic oral
flora (biofilm) with fermentable dietary carbohydrates on the
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tooth surface over time [1] Dental caries results from a dynamic
process of demineralization and remineralization. These events
take place several times a day and are modulated by several
factors, such as the number and type of microbial flora in the
biofilm, oral hygiene, genetics, diet, dental anatomy, and the use
of fluorides and other therapeutic agents [2].

Enterococcus faecalis is a Gram-positive bacterium, non-spore-
forming, catalase-negative, ferments glucose, and fermentative.
Moreover, they are a part of the habitual flora found in the
mouth, E. faecalis, although not usually considered to be part
of the normal oral microflora, has been found in common dental
diseases such as periodontitis, periimplantitis and dental caries.
E. faecalis has been found primarily in secondary endodontic
infections with a prevalence of 24% to 70% [3].

Numerous medicinal plant extracts have shown the ability to
inhibit the formation of dental biofilms by reducing pathogen
adhesion to the tooth surface, a primary event in caries formation
[4]. Among all the different herbs used in the dental field,
modern science corroborates Aloe vera (AV)’s antimicrobial
properties. Studies suggest that AV (Aloe barbadensis) extract
is appropriate for treating gingivitis and oral infections since it
inhibits plaque formation and bacterial growth [5].

Aloe vera belongs to the Liliaceae family which includes
garlic and onion. Only two species are grown commercially:
Aloe barbadensis Miller and Aloe arborescens, of which Aloe
barbadensis Miller is the most biologically active among 400
species, 75 active ingredients have been identified in stabilized
A. vera gel including vitamins, minerals, enzymes, sugars,
anthraquinones or phenolic compounds, lignin, saponins,
sterols, amino acids, and salicylic acid [6]. AVG has various

pharmacological actions like antibacterial, anti-fungal,
antioxidant, anti-inflammatory, hypoglycemic and immune-
boosting properties.

Several published studies have further reported the use of
AV in dentistry for various purposes, However, there are only
a few other studies about the particular effect of AV in the
remineralization of early carious lesions [7], This study intends
to evaluate the in vitro effects of the local application of AV
gel to demineralized teeth and its antimicrobial effect against
E.faecalis with agar disc diffusion method.

Materials and methods.

Dental study: In this study 10 sound permanent molar teeth
extracted for diverse purposes were collected from Alhur
specialized dental centre in Karbala and different private dental
clinics with patients' age range (25-30 years), the study was
approved by the Research Ethics Committee and Scientific
Committee Department of Dental Basic Science/ College of
Dentistry/ University of Mosul.

All teeth were clinically sound and cleaned with a toothbrush
aided. Sometimes with a scalpel to remove the periodontal
ligament and intercostal bone remnants and rinse under running
tap water.

63



After extraction, all the teeth were immediately stored in 37%
formalin solution and the teeth were to be used for no more
than 1 month after extraction. Before beginning the procedure,
the teeth were rinsed under a running tap waterfall for 24 hours
to remove any remnant of formalin saturation. After that, each
tooth was mounted in the wax hard block.

To standardize, the area of treatment and evaluation was the
cusps of the occlusal surface on the mesial side and each tooth
enrolled in Teflon tape and only the occlusal surface expose.
To induce demineralizing on the enamel, the occlusal surface
was dryness with air for 10 seconds after that acid etch (37%
phosphoric acid) apply to the enamel for 45 seconds to inducer
demineralizing effect and then wash with a triple syringe of
water and dryness for 5 seconds that show the chunky white
appearance of the occlusal surface.

Study design: teeth samples were randomly divided into two
study groups one for the solution of saturated Aloe vera gel and
a group with distal water, each group consisted of five teeth that
were measured with a microhardness test and Densitometric
analysis.

It is worth mentioning that enamel microhardness was
measured initially for normal enamel (control) and after
induction of demineralization and remineralization effect,
also the same steps were done with densitometric analysis to
measure enamel density.

Each group was treated with the solutions of the selected
agents by emerging each tooth separately in 20 ml of the
selected agent solution for three minutes at 10 AM and 8 PM
with manual shaking, then the teeth were restored in de-ionized
water for the next day at a temperature of 37°C, this procedure
was repeated daily for 10 days, It is worth to mention that each
solution agent was replaced in each day during the time of
procedures, the samples were reexamined for the microhardness

and densitometric analysis and compare between groups [5].

The microhardness measurement was done by Vicker’s
microhardness device [8] in the Department of Mechanical
Technologies, Northern Technical University, by a vertical
impact with a square based diamond indenter with 136° angle.
This tester has a light microscope of high resolution and contrast
with magnification of X40. The measurement of enamel VHN
in the present studies was performed using the microhardness
measurement OTTO WOLPERT

In this measuring system for VHN, the sample is placed on the
measuring table. Indentations were made with static loads of
500g (5 Newton) for 15s [8]. The formula of the VHN is:

VHN=1.8544"F/D?

Where F= applied load (Kg), and D = mean of the diagonal’s
length (d1+d2)/2 (mm) (Figure 1).

Densiometric analysis: The mesial surface of each tooth
subjected to the radiological examinations. Tube head dental
digital radiological machine with dental imaging software
version 6.13.0 were used for these examinations.

All teeth were examined and calculate the image in dental
imaging software (version 6.13.0) to be analyzed by densiometric
analysis which is one option of this program. We examined the
enamel density by drawing a horizontal line from the cusp tip to
marginal ridge on the mesial surface of the tooth (Figure 2). The
program gives the average enamel density that is considers this
line as point and it calculates average density of this points [9].

Statistical Analysis: statistical data analysis was performed
by using the Statistical Package Software for the Social
Sciences (SPSS for Windows, Version 25.0, Chicago, Illinois,
United States). The mean and standard deviation of each group
were subsequently calculated. Kolmogorov—Smirnov's tests
were used to verify the distribution normality of quantitative
variables. Student 't' test was performed to compare Aloe vera

L F |
136°between
opposite faces
di
d2

Figure 1. Vickers microhardness test [8].
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Figure 3. Culture sensitivity test for Enterococcus faecalis. (A) Enterococcus faecalis was identified by the gram staining technique. (B) Agar disc

diffusion method of Aloe vera gel and antibiotic disc.

and distal water. ANOVA test was also performed for inter-
group comparisons. A p-value less than <0.05 was considered
to be statistically significant and p<0.001; highly significant.

Microbiological study: The microbiological study was
carried out in the Microbiology Laboratory, Department
of Dental Basic Sciences, College of Dentistry, University
of Mosul. Isolated Enterococcus faecalis and cultivated on
M-Enterococcus agar, identified by gram staining technique and
Vitek 2 system as shown in (Figure 3A). An overnight culture of
cultivated Enterococcus faecalis brain-heart broth was prepared
to be used for an antimicrobial sensitivity test .

Preparation of the Extract: The plant of A. vera (leaves) was
harvested from a local farm in Mosul and Mature fresh leaves
of Aloe vera were thoroughly washed with sterile distilled water
to remove dirt and their thick epidermis was removed and the
solid mucilaginous gel was collected in a sterile container under
aseptic environment [10].

Antibacterial activity of plant extracts against E. faecalis: The
agar disc diffusion method was used to determine the antibacterial
activity of Aloe vera extract. Different concentrations of the
plant extract were tested against E. faecalis. The fresh bacterial
suspension was dispersed on the surface of Muller Hinton agar
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plates. The filter paper resembles an antibiotic disc and is sterile
by autoclave and immersed in 20ul of different concentrations
of Aloe vera gel extract as fresh Aloe vera (100 %) and (50
% and 25 %) diluted with de-ionized water after that the disc
is distributed in a plate containing the E. faecalis. Antibiotics
disc of Augmentin (Amoxicillin and Clavulanic acid 30ug)
were also poured in the same plate against E. faecalis. plates
were incubated at 37°C for 24 hours and the zone of inhibition
of antibiotic was measured for comparison with a zone of
inhibition of filter paper saturated with AVG (Figure 3B).

Results.

Vickers hardness test: The mean values and standard
Deviation of the microhardness of sound enamel surfaces as the
control group, after demineralization and following treatment
with distal water and with Aloe vera extract as shown in (table1).

The microhardness between groups of distal water and aloe
vera extract (baseline control and after demineralization and
following the treatment) shows a highly significant difference
in enamel surface was seen between groups of each agent as
shown in (table 1).



Table 1. Parameters of microhardness of enamel surfaces treated by distal water, Aloe vera extract.

Group
Normal enamel Control baseline
Demineralization Acid etch
. .. Distal water (DW
Remineralization istal water (DW)
Aloe vera

*#p<0.05 significant differences, * comparison between control and
other groups, # comparison between Aloe vera and acid etch and DW

Table 2. The density of enamel surfaces treated by distal water and Aloe vera.

Group
Control Baseline

Acid etch
Distal water

Normal enamel

Demineralization

Remineralization
Aloe vera

*#p<0.05 significant differences, * comparison between control and
other groups, # comparison between 4/oe vera and acid etch and DW

After remineralization, the microhardness treated with distal
water and that treated with the Aloe vera extract show a highly
significant difference as shown in.

Densiometric analysis: The sound enamel surfaces, after
demineralization and following treatment with distal water and
with Aloe vera extract as shown in Table 2. The enamel density
between groups of distal water and Aloe vera extract (baseline
and after demineralization and following the treatment) shows
a highly significant difference between groups of each agent.
After remineralization, the enamel density treated with distal
water and that treated with the Aloe vera extract showed highly
significant differences.

Antibacterial effect of aloe vera extracts: Antibacterial
effect of Aloe vera gel extract as fresh Aloe vera (100 %) and
(50 % and 25 %) diluted with de-ionized water was detected by
disc diffusion method, which was dependent on measuring the
inhibition zone. the result was that different concentrations of
Aloe vera gel extract showed no antibacterial activity against
E. faecalis, while Augmentin Antibiotic (Amoxicillin and
Clavulanic acid 30ug) show antibacterial activity against E.
faecalis with the zone of inhibition measure with calibration 22
mm.

Discussion.

Dental caries is considered the most predominant oral
disease worldwide and the main etiological factor of tooth
loss within the population [11]. The topical application of
various remineralizing agents was efficient in promoting
remineralization. One of the goals of modern dentistry is to
use remineralization to treat non-cavitated carious lesions to
reduce disease progression and improve strength, function, and
aesthetics [12]. There are many chemical agents used for the
prevention and remineralization of dental caries, In recent times,
there is a preference for organic agents due to their immense bio
characteristics, cost-effectiveness, availability and wider safety
margin [13].

Some plants can regulate the demineralization -
remineralization cycle of enamel. The Aloe vera plant has anti-
inflammatory, antiviral, antibacterial and antioxidative effects
[14], its use as an herbal remedy in dental conditions and in
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N Min. Max. Mean SD
5 296 371 324%* 29.1
5 219 245 234 9.8
5 226 241 233 7.5
5 275 295 287# 8.4
N Min Max Mean SD
5 180 212 193.8* 12.3
5 127 152 141.2 114
5 125 153 140 13.4
5 163 198 175.2# 13.5

remineralization due to its unique contents is promoting [7].
However, the studies in the literature on the remineralizing
potential of organic ingredients are very few [5,15,16].

In vitro models are the most conventional techniques in
caries research and artificial caries like lesion production was
first described by Featherstone JD in 1983 [17]. The period
for assessment of remineralization was chosen following the
previous study as 10 days, two weeks, and four weeks [5,15].

The results of this study showed that there was an increase in
the mean value of enamel hardness and density when treated
with Aloe vera gel which indicates an effective remineralizing
potential while no remineralization effect of distal water.

The comparison between groups of the same solution showed
that distal water gives a statically significant difference attributed
to the demineralization effect of acid etch compare with normal
enamel while the Aloe vera gel shows a highly significant
difference attributed to remineralizing potential.

The remineralizing effect of Aloe vera and distal water was
also confirmed by microhardness and densimetric analysis
indicating an effective remineralization potential of aloe vera
gel with a highly statistically significant difference.

The remineralization potential of Aloe vera gel may be
attributed to that it is considered one of the polyphenols plants
that can regulate the demineralization - remineralization cycle
of enamel [18] the gel is composed of 98.5% of water and
the remaining components represent a mixture of vitamins,
minerals, enzymes, polysaccharides, phenolic compounds,
and organic acids in different proportions [19]. Polyphenols,
including anthraquinones, seem to be the essential active
chemical component responsible for the AV gel’s capacity in
inducing remineralization. Because of the porous nature of the
demineralized enamel, it facilitates the passage of those active
ingredients into the enamel improving the remineralization.

The result of this study was parallel to the result reported by
Silva et al. (2016) that in terms of preventing white spot lesions,
an Aloe vera-based dentifrice is just as beneficial as a fluoride-
based dentifrice [16].

Al Haddad et al. (2021) reported that Aloe vera gel promotes
remineralization in the same way that a 1,450ppm fluoride
toothpaste does. Those findings are consistent with this study



where a significant rise in remineralizing effect was found after
application [5].

Dina Nassar, et al. (2022) reported that Aloe vera gel showed a
slightly higher degree of remineralization than sodium fluoride
gel. Those findings are consistent with this study which showed
effective remineralization of both mild and severe enamel caries
[7]. Results of the current study are in disagreement with those
reported by Ranjana et al. (2021) as they reported that herbal
pediatric dentifrice (Aloe vera dentifrice) shows an insignificant
result compared with fluoride-based dentifrice making it, not
an effective remineralizing agent for primary teeth [18]. This
disagreement may be a result of the short duration of the study
(7 days) and the delivery of Aloe vera was in the form of
toothpaste not in gel form.

Aloe vera extract was a naturally occurring substance which
has been long used in the treatment of inflammation and
infectious diseases of the mouth [21]. Therefore, it's used in this
study to evaluate the role of the antimicrobial effect of aloe vera
extract against E. faecalis by using the disc diffusion method.
The result was that different concentrations of Aloe vera gel
extract showed no antibacterial activity against E. faecalis,
while Augmentin Antibiotic (Amoxicillin and Clavulanic acid
30ug) show antibacterial activity against E. faecalis with a zone
of inhibition measure with calibration 22 mm.

Yavagal et al. (2019) reported that the Aqueous extract of Aloe
vera gel did not demonstrate antibacterial properties against
Enterococcus faecalis by disc diffusion method. No zone of
inhibition was appreciated surrounding the wells containing
different volumes of aqueous extract of Aloe vera gel [22]. Ehsani
M etal. (2013) reported that Aloe vera gel which showed weak
antibacterial activity in disk diffusion and microdilution tests
failed to show any activity in the direct contact test [23]. Results
of the current study are in disagreement with those reported by
Tatekalva P et al. (2021) as they reported that the extracts of
Aloe vera, showed significant activity against the investigated
microbial strains, Streptococcus mutans and Enterococcus
faecalis, which is promising [24]. This disagreement may be
a result of using extracts that are not pure compounds and
despite it, antimicrobial results were obtained. Further research
evaluating the potential of Aloe vera extract as an antibacterial
should be conducted before it is used in vivo conditions. And
it is useful to evaluate and compare the antimicrobial potential
of Aloe vera gel and whole leaf extract in future studies. Aloe
vera could be helpful providing a supportive or curative therapy
for drug-resistance cases, such as, non-invasive treatment of
multiple enamel hypoplasia [25] and odontogenic myxoma [26].

Conclusion.

With the limitation of this study, we conclude that Aloe vera gel
significantly increased enamel density and surface hardness and
could be considered an effective natural remineralizing agent,
and the pure extract of Aloe vera gel showed no significant
activity against the investigated microbial strain Enterococcus
faecalis.so Further research evaluating the potential of Aloe vera
extract as an antibacterial should be conducted before it is used
in vivo conditions. And it is useful to evaluate and compare the
antimicrobial potential of Aloe vera gel and whole leaf extract
in future studies.
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