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Abstract

Dental caries, the most prominent dental disease in the world, occurs
through a dynamic process of demineralization and remineralization. The
carious process has been proven to be inhibited and reversed by fluoride.
The Liliaceae family of plants includes the cactus-like aloe Vera plant,
which has long been valued for its therapeutic properties. It has been
investigated as a remineralizing agent and has antimicrobial properties.
Enterococcus faecalis is a Gram-positive bacterium, non-spore-forming,
catalase-negative, ferments glucose, and fermentative; it has been found
in common dental diseases such as periodontitis, periimplantitis and

dental caries.

Aims: - This study intends to evaluate the in vitro effects of the local

application of AV gel to demineralized teeth and compare them with the
new modulation of sodium fluoride solution and its antimicrobial effect

against E. faecalis with the agar disc diffusion method.

Materials and methods: - 15 sound permanent molar teeth were

extracted and collected from patients' whose age ranges (25-30 years). All
teeth were cleaned, stored in a 37% formalin solution, and used for no
more than 1 month after extraction. The area of treatment and evaluation
was the cusps of the occlusal surface on the mesial side, and each tooth
was enrolled in Teflon tape with only the occlusal surface exposed. To
induce demineralizing the acid etch procedure. they were equally divided
into three study groups: one for the solution of saturated Aloe vera gel,
two for the sodium fluoride solution, and one with distal water. Each
group consisted of five teeth, and enamel microhardness was measured
by Vickers hardness test initially for normal enamel (control negative),

and after induction of demineralization and remineralization effects, the
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same steps were done with densometric 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 a.m. and 8 p.m. with manual shaking,and then
restored in de-ionized water for the next day at a temperature of 37°C,
This procedure was repeated daily for 10 days. and the samples were
reexamined for microhardness and densometric analysis and compared
between groups. The microbiological study was done by using Isolated
Enterococcus faecalis cultivated on M-Enterococcus agar and identified
by the gram staining technique and Vitek 2 system. An overnight culture
of cultivated Enterococcus faecalis brain-heart broth was prepared to be
used for an antimicrobial sensitivity test. 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. 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 E. faecalis. Antibiotic
discs of Augmentin (Amoxicillin and Clavulanic acid 30ug) were also
poured into the same plate against E. faecalis. Plates were incubated for
24 hours, and the zone of inhibition of the antibiotic was measured for
comparison with the zone of inhibition of filter paper saturated with
AVG. Enamel ground sections were made for three teeth from the same
patient. The sections were prepared buccolingually by using a low-speed
headpiece with a diamond-perforated disk (0.25mm). When preparing a
thinly ground section, a continuous spray of water is required as the tooth
gets heated up due to the friction of grinding. Finally, the grounded
section is cleaned in de-ionized water for one minute, dried, and then
mounted on a microscopic slide using DPX and dried for 24-48 hours to

remove any air bubbles. It is then viewed under a polarized light
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microscope for a sound enamel surface after the induction of the
demineralization procedure and following treatment with the solutions of

the selected agent.

Result: A statistically highly significant reduction was found in the
microhardness and density of the enamel surface after an indication of
enamel demineralization and the initiation of a carious lesion, which was
confirmed by comparison between groups of distal water, giving a
statistically significant difference compared with normal enamel (the
control negative group) that was also confirmed by microscopic
examination. There was an elevation in the microhardness values and
densometric analysis and this elevation was statistically highly significant
for aloe Vera and sodium fluoride. Such an observation was not seen for
samples treated with distal water. A microscopic examination showed
remarkable remineralization of the outer enamel surface. For the teeth
treated with aloe Vera, they showed a good mineralized enamel surface,
but somewhat less than the sample treated with sodium fluoride. As
regards the teeth treated with distal water, they showed less or no
mineralized enamel surface, except demineralization areas that appeared
to be organic material. The antibacterial effect of 4/oe vera gel extract
with different concentrations of Aloe vera gel extract showed no
antibacterial activity against E. faecalis, where Augmentin Antibiotic
(Amoxicillin and Clavulanic Acid, 30ug) showed antibacterial activity
against E. faecalis with a zone of inhibition measure with calibration of

22 mm.

Conclusion: Aloe Vera gel significantly increased enamel density and

surface hardness and could be considered an effective natural
remineralizing agent as compared with the new modulation of sodium

fluoride that greatly enhanced enamel density and surface hardness and
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hence are regarded as efficient remineralizing agents, while the pure
extract of Aloe Vera gel showed no significant activity against the

investigated microbial strain Enterococcus faecalis.
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