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Abstract

As the prevalence of periodontal diseases increases and antibiotic resistance develops, there is a need for
alternative methods of treatment, safe, reliable and economical. Worldwide, dentistry has recently shown
a change in approach to the use of such modalities to treat many inflammatory oral diseases. Aloe vera is a
medicinal herb with many advantages and has recently gained considerable importance in clinical research.

Aim: The aim of this study is to determine the effect of using Aloe vera mouthwashes on improving
periodontal health among secondary school students in in Duhok, Kurdistan Region, Iraq.

Materials and Methods: A quasi experimental study conducted on 289 systemically healthy participants
with moderate and severe gingivitis (132 females and 157 males) aged 14-20 years randomly selected from
eight secondary schools using multistage random sampling in Duhok city from December 2018 to May
2019. The periodontal status was assessed by using the Gingival Index and Plaque Index before and 4 weeks
after using Aloevera mouthwash.

Results: there was a significant decrease in the means of plaque and gingival indices after using Aloe vera
mouthwash in the whole sample (p < 0.001), and among each gender (p < 0.001).

Conclusion: The finding of this study showed that Aloe vera could prove to be effective mouthwash due to
its ability to reduce periodontal indices. Therefore, Aloe vera can be used as an alternative product for the
prevention and treatment of gingivitis.
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Introduction tissues all around teeth. The disease is usually initiated as

) . . ingivitis, a reversible inflammation of the periodontal
Periodontal diseases are chronic inflammatory gre P

. . . soft tissue that results in gingival bleeding and
processes refers to inflammation and loss of periodontal £ng £

swelling and when the periodontal supporting tissues
are involved, it is called periodontitis. The disease
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is caused by pathogenic plaque microorganisms and
influenced by factors such as systemic condition, oral
hygiene, age, gender, smoking and oxidative stress (-3
In many countries and regions, periodontal disease has
been underestimated, notably in those with low socio-
economic status and a poor healthcare system, making



3708 Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3

it widespread in populations. Up to 90% of the global
population has been reported to have undergone some
types of periodontal disease in their lifetime -

Remarkably, with effective and proper approaches,
periodontal disease is both preventable and treatable.
The management of causal factors is one of the main
fundamentals for such modalities. It is well recognized
that periodontal pathogenic bacteria colonizing dental
plaque or biofilm, particularly in subgingival areas,
are the major etiological factor in periodontal disease.
Control and eradication of certain microorganisms
and microbial biofilms are considered to be the most
important regimes for the prevention and treatment of
such diseases >

Numerous studies have demonstrated that oxidative
stress is one of the pathophysiological mechanisms
underlying periodontal diseases © - ®- Oxidative stress
implies the accumulation of free radicals due to the over-
production of free radicals which cannot be processed
gradually or because antioxidants are less available.
Reactive oxygen species ROS play a major role in the
destruction of tissues ©

Therefore, inflammation mediated by oxidative
stress is likely to be one of the possible mechanisms
leading to the development of periodontal disease. This
means that traditional periodontal disease prevention
and care based on the control of bacterial infections
tend to be ineffective, and antioxidant supplementation
oxidative stress-reducing regimens have emerged as
promising preventive and therapeutic adjuncts.

For these diseases. It is notable that up to 80% of
the world’s population uses herbal products for their
basic health care, such as extracts, teas, and other active
compounds @

In the field of dentistry, recent advances have seen a
shift in the use of numerous herbal and natural products

for the treatment of different oral diseases and conditions
(10-12).

Aloe vera (Aloe barbadensis) is a plant belonging to
the Liliaceous family. It includes a variety of minerals and
vitamins. It has multiple properties in nature, including

immunomodulatory, antiviral and anti-inflammatory.

There are approximately 75 nutrients and 200 bioactive
components in different parts of the plant, such as amino
acids, carbohydrates, enzymes, vitamins, minerals,
saponins, anthraquinones, lignin, and salicylic acid (3
- )-Furthermore, Aloe vera has significant antioxidant,
antibacterial, antidiabetic and antiviral properties. It has
been claimed that it can scavenge oxygen radicals and
resist iron oxidation !4 15 Aloe vera gel extract indicated
antimicrobial activity against some oral pathological

bacteria implicated in dental caries and periodontitis (1%

Additionally, Aloe vera contains many vitamins,
including vitamins A, C, E, B1, B2, B3 (niacin), B6,
choline, folic acid, alpha-tocopherol, and beta-carotene.
Aloe vera is also one of the few plants containing vitamin
B12. Vitamins A, C and E, which have a significant
antioxidant effect ('3 Moreover some of the components
of Aloe vera are active in collagen formation, such as
vitamin C, hyaluronic acid and dermatan sulfate, and
thus offer relief from swelling and bleeding gums (!

The present study was designed to determine the
effect of Aloe vera mouthwash to control established
dental plaque and gingivitis, and to provide an overview
of the impact of Aloe vera on periodontal diseases.

Materials and Methods

The study was conducted on a sub sample selected
from a previous study conducted on 809 randomly
selected high school students aged 14 to 20 years using
multistage random sampling in Duhok city, Kurdistan
region, Iraq, from October 2018 to May 2019; to estimate
the prevalence of dental caries and periodontal disease.
(Hamonari et a/ 2020, recently accepted for publication
in JCRD).

Initially, a total of (304) systemically healthy
participants were diagnosed with moderate and severe
gingivitis (gingival index >1) were approached to
participate in this study. However, fifteen students were
dropped out from the study for various reason, resulting
in a total study population of 289 participants. 132
were female and 157 were male, were selected from the
students participating in the study and provided with
Aloe vera mouth rinse.
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Inclusion and exclusion criteria

Systemically healthy participants with an age range
of 14 to 20 years diagnosed with moderate to severe
gingivitis were enrolled in this study, after a detailed
clinical assessment and medical history.

Exclusion criteria were: use of any mouthwash
during the study; use of antibiotics therapy in the last
two weeks; a history of hypersensitivity to Aloe vera,

and students with orthodontic appliances.

Scientific and Ethical approval for the study was
granted by the Scientific Committee of College of
Dentistry/Duhok University (approval no. 690).

The aim was outlined to all students prior to inclusion
in the study, and the Aloevera mouthwash (Origin:
France, Carrefour 0% alcohol consisted of Aqua , Aloe
barbadensis leaf juice , preservative, lemon-lime flavor,
and sorbitol , CI 42090 , CI 19140 ) was given to the
participants in order to obtain consent from their parents
authorizing the enrollment of the students in the study.
Participants were notified that they could withdraw from
the study at any time.

Clinical dental examination

All examinations were performed by the researcher
under standardized conditions using a disposable mouth
mirror, probes, masks, and gloves in their schools on a
regular classroom chair using daylight.

status of the
participants in the current study; the following indices

To determine the periodontal
were recorded in the subsequent order: Plaque Index
(PI) by Silness and Loe !7 and Gingival Index (GI) by
Loe and Silness (!® The researcher conducted clinical
parameter (PI and GI) measurements for 289 participants
on 2 occasions, 4 weeks apart. The examination method
involves the assessment of four surfaces (buccal, lingual/
palatal, mesial and distal) of six index teeth (18, 23, 26,
38, 43, 46). Dental plaque (PI) and gingivitis (GI) were
examined on the basis of an analysis of the four surfaces
of the index teeth, to assess the presence or lack of signs
of the mentioned indices. The sites were probed with a
calibrated periodontal probe, having to wait 10 seconds
to confirm the presence / absence of gingival bleeding.
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The existence of dental plaque was assessed whether
it was visualised with the naked eye or there was an
accumulation of soft matter within the gingival margin
and/or on the tooth and gingival pocket (score 2 and 3 in
accordance with PI) and considered to be existing if the
characteristic sign is seen at least one site. The PI was
rated as: Healthy = PI < 1; Fair =PI 1-1.9; Bad =P > 2.

Where gingivitis was assumed to be present when at
least one site reported bleeding on examination (scores 2
and 3 for the GI ranking).

The gingival index tests the severity of gingivitis
on a scale ranging from 0.1 to 3.0 (0.1-1.0: mild
gingivitis, 1.1-2.0: moderate gingivitis, and 2.1-3.0:
severe gingivitis) () Moderate and sever gingivitis was
considered with gingival index >1 (as a mean value for

all tooth surfaces scored).

A quasi experimental study was conducted. The
participants have been advised to follow their regular
brushing protocol. Students were instructed to rinse
their mouths with 10 ml of their assigned mouthrinse
(Aloevera mouthwash 500 ml with 0% of alcohol) for
a period of 1 min twice a day after breakfast and before
going to bed and not to rinse with water thereafter for
the experimental period of 4 weeks. Over the four-
week period of mouthrinse home use, during which
there will be no restrictions regarding diet or smoking
habits. The use of any other new oral hygiene products
or procedures, such as floss or interdental stimulators,
was not permitted during the study.

Clinical assessment of PI and GI was performed
again at the end of four weeks by the same examiner,
and compared with baseline gingivitis and dental plaque
evaluation.

Statistical Analysis

Data were analyzed using the Statistical Package
for Social Sciences (SPSS, version 22). Numerical
variables were presented and summarized as means and
standard deviations. Chi-square and Fisher’s exact tests
were used to compare proportions. Paired t—test used to
measure the differences in mean PI and GI between the
two occasions. A p-value of < 0.05 was considered to be

statistically significant.
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Results index after the intervention whether among females (p <
0.001), among males (p < 0.001), or in the whole sample

Table (1) shows that there was a significant decrease
(p <0.001).

in the mean of plaque index and the mean of the gingival

Table (1): Means of Plaque index and gingival index before and after intervention by gender

Pre-intervention Post-intervention

Mean (£SD) Mean (#=SDh) pT

Plaque index

Female 1.75 (+0.28) 1.29 (#0.32) <0.001
Male 1.50 (£0.34) 1.18 (#0.27) <0.001
Whole sample 1.61 (£0.34) 1.23 (+0.30) <0.001

Gingival index

Female 1.69 (+0.28) 1.15 (#0.27) <0.001
Male 1.86 (£0.42) 1.18 (+0.32) <0.001
Whole sample 1.78 (£0.38) 1.17 (+0.30) <0.001

*By Paired t- test, TP < 0.05 (Significant).

It is evident in Table (2) that the PI of 45 patients was categorized as bad before the intervention, but after the
intervention there was a downgrading of the PI where 38 patients of them (84.4%) became fair and 4 patients (8.9%)
became healthy. The table shows that 240 patients had fair PI before the intervention, and 43 (17.9%) patients
became healthy after the intervention (p < 0.001).

Table (2): Categories of plaque index before and after intervention

PI After intervention
Healthy Fair Bad Total number
PI before intervention No. (%) No. (%) No. (%) Py
Healthy 4 (100.0) 0 (0.0) 0 (0.0) 4
Fair 43 (17.9) 197 (82.1) 0 (0.0) 240 <0.001
Bad 4 (8.9) 38 (84.4) 3 (6.7) 45
Total 51 (17.6) 235 (81.3) 3 (1.0) 289

*By McNamara Bowker test. Healthy = PI < 1; Fair =PI 1-1.9; Bad = PI > 2. ¥P < 0.05 (Significant).

Table (3) reveals that 286 patients had moderate gingivitis before the intervention, around one third of them
(32.5%) became mild after the intervention (p < 0.001).
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Table (3): Severity of gingivitis before and after intervention

Gingivitis after intervention
. Total
Mild Moderate Py
Before intervention No. (%) No. (%) No. (%)
Mild 3 100.0 0 0.0 3 100.0
i (100.0) (0.0) (100.0) <0.001
Moderate 93 (32.5) 193 (67.5) 286 (100.0)
Total 96 (33.2) 193 (66.8) 289 (100.0)

*By McNemar test. TP < 0.05 (Significant).

Discussion

The current research aims to investigate the
effectiveness of Aloe vera mouthwash in the prevention
of plaque formation and gingival inflammation. Aloe
vera seems to be a potential antimicrobial product that
is as effective in reducing plaque and gingivitis as
chlorhexidine (!> 12 Chlorhexidine is recognized as a
benchmark control for plaque and gingivitis reduction,
however side effects such as teeth and tongue staining,
altered taste sensation, and increased calculus formation
also discourage it from being used for long periods
of time. Thus a naturally occurring, indigenous and
cost-effective oral hygiene aid must be created (!0 11
Aloe vera is such product that has several advantages
and has recently acquired considerable significance
in clinical research (!? The viscous secretion known
as mucilage in Aloe vera contains several vitamins
and amino acids. Principally, vitamins A, C and E are
antioxidant substances that relate to the elimination of
potentially damaging oxidative agents and carcinogens
(19, 201 Mucilage also produces antioxidant enzymes
that function to combat free radicals generated from
the infection site, such as glutathione peroxidase and
superoxide dismutase .The antioxidant properties of the
plant function synergistically with the anti-inflammatory
compounds to promote wound healing %. Furthermore,
a previous study of fifty-three healthy volunteers
received 250 mL of Aloevera gel extract daily for 14

consecutive days to investigate the effect of Aloevera
gel extract on plasma total antioxidant capacity (TAC)
and oral pathogenic bacteria. The daily consumption
of Aloevera gel extract was found to decrease the
amount of oral pathogenic bacteria, Lactobacillus spp
and Streptococcus mutans in saliva. In addition, the gel
extract helps to increase plasma total antioxidant ability,

with no clinical adverse effects V-

Plaque index and gingival index have been
frequently used in clinical and epidemiological research
as indicators of periodontal status. Plaque index provide
a tool to follow and record oral hygiene practices.

The gingival index was calculated based on the
inflammation symptoms including swelling, redness,
and bleeding. Therefore, major reduction in the GI

decreases inflammation markers in the case group %

The study s showed that the mean plaque index and
the mean gingival index decreased significantly after the
intervention, whether among females, among males, or
in the entire sample.

The study results are consistent with a thirty-day
randomized controlled trial of 390 dental students with
gingival Index score >1.1, comparing the efficacy of
Aloe vera mouthwash and chlorhexidine on periodontal
health, the results concluded that Aloe vera had the same
efficacy as chlorhexidine. It can therefore be used as an
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alternative product to treat and prevent gingivitis (12
The results of the study are also in accordance with the
findings of Karim ef al. in a randomized controlled trial
of 345 voluntary university students in India, to evaluate
the effect of Aloe vera mouthwash on periodontal health
over a 30-day period. This demonstrated that the test
groups with Aloe vera mouthwash showed significant
reductions in periodontal indices at the end of the trial
within 30 days, Aloe vera mouthwash did not indicate
any side effects as shown with chlorhexidine (') The
results of this study were in line with those provided
by Gupta ef al. Who reported a significant reduction in
plaque scores after 4 days of mouth rinsing with Aloe
Vera over 300 students .It was concluded that there was
no statistical difference between chlorhexidine gluconate
mouthwash and Aloe vera mouthwash within the limits
of this 4-day plaque formation analysis (19-

A further research was performed to determine the
effectiveness of Aloe vera juice mouthwash after scaling
therapy in 30 patients having gingivitis aged 20 to 49
years. The result indicates that a significant reduction
in gingival inflammation compared to the control group
without mouthwash was evident with the use of Aloe
vera for 7 days 3 Additional study by Moghaddam
et al. in Iran. Assessed the effects of local use of Aloe
vera gel in the treatment of 20 patients with chronic
periodontitis. The investigation found that the local
application of Aloe vera gel can be recognized as an
adjuvant therapy for chronic periodontitis with scaling
and root planning *?

Consequently, Aloe vera mouthwash can be an
effective antiplaque agent and can be an inexpensive
herbal alternative for chlorhexidine with appropriate

refinements in taste and nutritional value.

However, a randomized controlled trial by
Chandrahas et al. among 120 systemically healthy
participants in the age group of 18-25 years was screened
to test the effectiveness of Aloe vera mouth rinse on
experimental plaque formation and gingivitis., which
showed that Aloe vera-containing mouth wash reported
a substantial decrease in the Plaque Index and Bleeding
Index scores for the use of Aloe vera mouthwash for 7, 14
and 22 days intervals, but the effect was less significant

compared to chlorhexidine ?*:

The low plaque index found in the study participants
may be explained by the fact that Aloe vera is a high
antimicrobial agent. Aloe vera has shown antibacterial
of bacteria, mainly

activity against a number

Streptococcus mutans, which are responsible for its anti-

plaque effect @124

Aloe vera has resulted in a considerable decline in
the gingival index probably due to that Aloevera gel was
shown to contain biologically active compounds such
as mannose-6-phosphate, carboxypeptidase, glutathione
peroxidase, and superoxide dismutase. These compounds
possess anti-inflammatory, antioxidant and anti-bacterial
properties and regulate the immune system and promote
wound healing %

Several anti-inflammatory properties are found
in Aloe vera. Carboxypeptidase present in Aloe vera
inactivates bradykinin, thereby decreasing prostaglandin
synthesis and preventing the oxidation of arachidonic
acid, which can minimize inflammation and relieve pain.
Magnesium lactate, which is also present in Aloe vera,
has been shown to inhibit Histidine Decarboxylase,
preventing the production of histidine histamine in mast
cells. Decreased gingival index can also be due to the
presence of sterols as an anti-inflammatory agent and
lupeol as an antiseptic analgesic agent in Aloe vera (-

The antioxidant properties of Aloe vera inhibits
the production of free oxygen radicals by active
polymorphic nuclear leukocytes (PMNs). Furthermore
the vitamin C found in Aloe vera is associated with the
formation of collagen and raises the oxygen levels at the
damaged tissue due to blood vessel dilation. It has also
been shown to relieve swelling, and gum bleeding ¢

Limitations

The study has limitations, including the wash-
out time cross-over design would have been more
authenticated as it removes the variable host response
bias. However, future research (with long-term rinse
duration) can be carried out to conclude the advantages

and disadvantages of antioxidant mouthwash.

Conclusion and Recommendations

The study concluded that Aloe vera is an effective
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herb and has enormous potentials in treating periodontal
diseases, especially in patients who prefer to use
herbal mouthwash. It might function as an affordable
herbal alternative for chlorhexidine and may lead to
the maintenance of periodontal heath. The existing
literature studies are short-term studies. Future study
should include larger sample sizes and longer follow-up
intervals to better understand the mechanisms of action
and side effects.
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