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ARTICLEINFO ABSTRACT

Article history: Background and aim: Aloe vera is also called Aloe barbadensis Miller. Aloe vera has been utilized for its numerous
Received 11 January 2021 salutary properties. It has been utilized for fast wound healing and pain alleviation. There are few clinical studies
Received in revised form 21 February recorded where Aloe vera is utilized in the treatment of oral mucosal diseases. The rationale for this review is to
2021 study clinical trials to assess the adequacy of Aloe vera in the treatment of oral mucosal diseases.

Accepted 01 March 2021 Materials and methods: PubMed (Central), Wiley online library, Elsevier, Google scholar, and Hinary were used
Available online 07 March 2021 from the electronic databases using keywords until December 2020 to perform systematic literature. The quest was
based on the terms of Mesh. Randomized or quasi-randomized clinical trials, cross-sectional and case-control studies
included in this review. Literatures in English were only considered for this review. Review articles, experimental
studies, and in-vitro studies were excluded in this review.

Results: A total of 20 articles met the inclusion criteria. These articles were clinical trials for assessing the efficiency
of Aloe vera in oral mucosal diseases that showed the efficacy of Aloe vera in oral submucous fibrosis, oral lichen
planus, burning mouth syndrome, recurrent aphthous stomatitis, and chemotherapy-induced stomatitis. It showed
fewer beneficial effects on radiation-induced mucositis.

Conclusion: In the future, Aloe vera can play a promising role in various oral diseases. More studies should be
performed in the future to determine the appropriate dose and effects on oral mucosal diseases. Evaluating possible
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side effects and long-term application of Aloe vera is also recommended.

1. Introduction

Aloe vera is a herb that has been used as traditional medicine by many cultures
to remedy different diseases. It has a place in the Liliaceae family having
roughly 360 species that develop effortlessly in hot and dry climates. Just two
plants are cultivated for commercial purposes: Aloe barbadensis Miller and
Aloe arborescens (Fig. 1). The parenchymatous cells in the leaf extract of
Aloe vera usually contain colorless mucilage gel (Aloe vera gel) that
comprises 98-99% water with 1-2% phytochemical components.™! Africa, the
Arabian Peninsula, Madagascar, and the islands of the Indian Ocean are the
homelands of Aloe.’! Aloe vera has triangular, plump leaves as well as
serrated edges. It has plentiful seeds within its fruits and flowers. The leaf
comprises three layers with unique chemical composition and has diverse
pharmacological properties (Fig. 2).! Aloe vera not only improves the
immune system but moreover has wound healing, anti-inflammatory,
antifungal, antiseptic, pain-relieving, and anti-tumor properties.[*! Aloe vera
is related to many well-being benefits include, wound healing, hypoglycemic
or antidiabetic, anti-inflammatory, immunomodulatory, hepatoprotective, and
gastro-protective  effects.®™”  Antimicrobial, antiviral, and antifungal
anticancer properties have also been reported in previous studies.'® Aloe vera,
in some cases referred to as a "miraculous” plant, has been used by mankind
for centuries. The oral mucosa is the oral cavity lining having several
functions, for example, defense, sensation, secretion, and is histologically
suited to the particular oral condition. Oral well-being is essential to the
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quality of life of people of all ages.™™! Any alteration in the oral mucosal
surface that may appear as red, white, ulcerative, and pigmented lesions, any
swelling, or as varieties of developmental defects, may be categorized as oral
mucosal lesions.® Oral mucosal lesions may lead to irritation or pain that can
impair the routine activities of individuals, such as chewing, drinking, and
talking, which can later cause symptoms including bad breath, dry mouth, or
abnormal sensation of the oral cavity.! Infections from bacteria, fungi,
viruses, parasites, and several other pathogens are some of the wide spectra
of causes contributing to alterations in the oral mucosa. The physical and
thermal factors, alterations in the immune response, systemic diseases,
neoplasia, injuries, and other triggers cause the oral mucosal lesion. Aging
problems are one of the factors among these etiologies.* In dentistry, Aloe
vera gel was also used and yielded positive outcomes. It was also used to
manage post-extraction dry socket, endodontic, and periodontal diseases.
Studies utilizing toothpaste from Aloe vera have demonstrated efficacy
against the most cariogenic bacteria. Research findings have shown that Aloe
vera has significant therapeutic applications in the treatment of oral diseases,
including oral lichen planus (OLP), oral submucous fibrosis (OSF), oral
mucositis induced by radiation (RIOM), chemotherapy-induced oral
mucositis (CIOM), burning mouth syndrome (BMS), xerostomia or dry
mouth, and recurrent aphthous stomatitis (RAS).™* 5 2 The purpose of this
review study was to collect evidence-based research on Aloe vera's
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application and determine its clinical efficacy in the treatment of different oral
mucosal diseases.

2. Materials and methods
Search Strategy

A review of research journals on the efficacy of Aloe vera in oral mucosal
diseases was done in this article. Using the following electronic databases, a
systematic electronic search was carried out: PubMed(Central), Wiley online
library, Elsevier, Google scholar, and Hinary using keywords till December
2020. The quest was based on the terms of Mesh. Keywords like Aloe vera,
oral lichen planus, oral mucosa, oral submucous fibrosis, and recurrent
aphthous stomatitis were scanned for a database of indexed articles. This
review article aimed to assess the effectiveness of Aloe vera in the treatment
of oral mucosal diseases. The following inclusion and exclusion criteria were
formulated to choose the right clinical trials. This literature review was
performed based on the main consideration of the PRISMA guidelines (Fig.
3).

Inclusion Criteria

Randomized or quasi-randomized clinical trials cross-sectional and case-
control studies where Aloe vera was applied to treat oral mucosal diseases
included in this review. Studies were only considered if they were issued as
complete articles in English.

Exclusion Criteria
Review articles, experimental studies, and in-vitro studies were excluded in
this review.

Study Selection

We searched for studies that fulfilled the eligibility requirements listed
above. Then, we reviewed the complete title and abstract of the papers.
Articles that did not meet the eligibility requirements and similar articles were
excluded from the review. We had attempted to seek complete papers for all
possible competent trials. Studies that satisfied the inclusion criteria were
included in this review report.

3. Results

The primary computer search strategy and accompanying manual search
produced 193 titles (Fig. 3). In the first example, the author chose the articles
by reading the titles and abstracts of the retrieved papers, and 127 were
omitted because those papers did not fulfill the eligibility requirements. Of
those 66 papers, 37 were disqualified as animal studies, in vitro studies, or
review articles. The remaining 29 publications that matched the eligibility
requirements were thoroughly studied. Of these 29 papers, only 20 clinical
trials satisfied our inclusion requirements for our review study. Out of 20
articles, four were on oral lichen planus (OLP) patients, five on oral
submucous fibrosis (OSF), and four on recurrent aphthous stomatitis (RAS).
Other studies were conducted on patients with burning mouth syndrome
(BMS), radiation-induced oral mucositis (RIOM), chemotherapy-induced
oral mucositis (CIOM), and xerostomia. Most studies have shown statistically
valid evidence of the effectiveness of Aloe vera in the treatment of oral
lesions. Data such as author details, study year, study design, study sample,
treated oral mucosal condition, Aloe vera formulation, outcomes,
complications, and any comments for this study were extracted. The abstract
of these clinical trials is tabulated in Table 1.

[ Identification }

Fig. 2. Three layers of Aloe vera leaf.

Records identified through database searching

Additional records identified through
other sources (=12 )

[ Included ] ((mugiviey | [ screening |

(a=181)

)

‘ Records after

duplicates removed (a = 127) ‘

I

Records screened (1= 66 ) Records excluded (n = 37)

Full-

text asticles assessed for Full-text articles excluded,
eligibility (n=29 ) |  withreasons (=09 )

"

.

Studies included in the qualitative
syathesis (n=20)

Studies included in quantitative
synthesis (meta-analysis) (n=0 )

Fig 3. PRISMA Flow Diagram.
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Giroh et al,,
(2019) {121

A
randomized,
single-blind
clinical
study.

Babaee et al.,
(2012) &9

A
randomized
double- blind
study.

RAS

Table 1.

Topical Aloe
vera gel.

Aloe vera gel
(2%).

Clinical trials of Aloe vera in treating oral mucosal lesions.

Thirty-four
individuals with
clinical
manifestations  of
minor aphthous
stomatitis, divided
into two groups with

17 patients each.

Group A: Topical
Aloe vera gel.

Group B: Topical
triamcinolone
acetonide  (0.1%)
oral paste.

Aloe vera gel: 20
patients.

Placebo gel
(Control): 20
patients.

Used three times
daily for seven
days or before the
ulcer  disappears
completely.

Aloe vera gel &
placebo applied
thrice daily for ten
days.

Drinking and
eating were
avoided at least for
half an hour.

Triamcinolone
acetonide oral paste
was reported to be
beneficial in wound
healing than Aloe
vera.

On the other hand,
Aloe vera gel had a
better impact in
reducing pain and
burning sensation.

In the Aloe vera
treated group, the
duration of complete
wound healing, pain
score, wound size,
and  inflammation
zone diameter was
significantly lower at
specific time points
following treatment
than in the control

group.

Nothing
reported.

Nothing
reported

Aloe vera
may be used
in people who
are allergic to
steroid drugs
and as an
alternative
option.

2% Aloe vera
gel
effectively
reduces
aphthous
stomatitis
pain,  ulcer
size, and
wound
healing
period.
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Shietal.,
(2020) e

A
randomized
double-blind
study.

Anuradha et
al., (2017) 181

A
randomized
clinical trial.

RAS

OSF

Aloe vera
fermentation
gel.

Juice
(Systemic)
and gel
(Topical).

46 patients
Aloe vera
fermentation gel
(AA group).

Chitosan gel (AC
group).

Group A: 37 patient
(AV juice & gel)

Group B: 37
patients
(hydrocortisone and
hyaluronidase).

Apply a layer of gel
on the ulcer three
times a day until
the ulcer
disappeared.

Group A:
For three months.

Group B:
Intralesional
injection was given
for six weeks along
with antioxidant.

AA group had
Better effects on
healing time than
the AC group.

AA group decreases
the harmful oral
bacteria.

Study  parameters
(burning  sensation,
mouth opening, the
flexibility of the
cheek, and
protrusion of the
tongue)

Both of the groups
showed statistically
significant results of
improvements in all
the study
parameters.

No serious
adverse
effect was
reported.

Nothing
reported

The capability
of Aloe vera
fermentation
gel to treat
RAS patients
has optimistic
prospects for
clinical
applications.

An
alternative,
safe and
effective
treatment
option for the
management
of oral
submucous
fibrosis could
be Aloe vera.

Sudarshan et
al., (2012)
1191

A
randomized
controlled
trial.

OSF

Aloe vera gel
(5 mg).

Twenty subjects
enrolled in the
study.

Group A: 10
patients received
Aloe vera gel.

Group B: 10
patients received

Group A:
Apply 5mg thrice
daily topically for
three months.

Group B:
Antioxidant
capsules twice
daily for three
months.

Study variables were
burning  sensation,
mouth opening,

cheek flexibility.

In contrast to the
antioxidant  group,
Aloe vera revealed a
significant decrease
in burning sensation,
increased in mouth

Nothing
reported.

The Aloe vera

group
exhibited a
significant
response  to
treatment

compared to
the
group of
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Patil et al.,
(2014) 1

A
randomized
single- blind
study.

OSF

Aloe vera gel
(5 mg).

antioxidant
capsules.

The research
included 120
subjects with OSF.
Patients were
diagnosed clinically
and pathologically
and were evenly
split into two groups.

Group A: Oxitard
group.

Group B: Aloe vera
group.

Group A:
Two oxitard
capsules  were

administered two
times a day for
three months.

Group B:
Topical
application of 5
mg Aloe vera gel
three times a day
for three months.

opening, and
flexibility of the
cheek.

The improvement in
burning  sensations
between both the
groups  was  not
statistically
meaningful
(p=0.002).

Nothing
reported.

Antioxidants.
It is found to
be relatively
safe, topically
applicable,
readily
accessible,
inexpensive,
non-invasive,
and effective
in the treating
OSF.

Oxitard
capsules have
been shown to
bring  about
major clinical
advances in
OSF treatment
compared to
Aloe vera gel
regarding the
evaluation of
symptoms
such as
opening  the
mouth,
protrusion of
the  tongue,
difficulty in
swallowing,
and  speech,
and  lesion-
related pain.
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Leiva-
Calaetal.,
(2019) 22

A
randomize
d
controlled
trial.

Salazar et
al., (2010)

[24]

A
randomize
d double-
blind
study.

Traumatic
oral ulcer

(Tou).

OoLP

Aloe vera gel
(80%).

Gel

A total of 140
patients were
divided into two
groups.

Group A: Aloe
vera (AV).

Group B: 0.12%
Chlorhexidine
(CHX) gel.

Aloe vera: 32
Placebo: 32

The use of either
Aloe vera gel or
CHX gel after the
cementation
procedure for
fixed orthodontic
treatment was
randomly assigned
to patients over 12
years having
permanent
dentition.

0.4 ml (70%
concentration)
thrice daily.

The average TOU
incidence was
43.6%. Overall,
5.7% of patients
treated with Aloe
vera gel did not
experience from
TOUs, while a sum
of 57 (81.4%) of
patients treated with
CHX  gel had
experienced  with
TOUs. These results

showed a
meaningful
statistical  outcome
(p < 0.001).

Aloe vera group had
pain remission on
the  sixth  week
(31.2%) & 12" week
(61%).

Placebo group: Pain
remission on 6"
week (17.2%) & 121
week (41.6%).

Not statistically
significant in both of
the groups.

No adverse
effects were
reported.

No side
effects
reported.

The findings
showed that
the
application
of Aloe vera
gel in
patients with
fixed
orthodontic
appliances
might be
essential for
successful
TOU
prevention.

In  patients
with  OLP,
topical AV
improves the
total quality
of life score.
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Mansouri
anetal.,
(2011)

[25]

A
randomiz
ed
double-
blinded
clinical
Trial.

Lopez et
al.,

(2013)
[27]

A
randomiz
ed
clinical
trial.

BMS

Aloe vera
mouth wash
(Barij
Essence
Company,

Tehran, Iran).

0.5 ml Aloe
vera gel at
70% conc.

A total of 46
patients, divided
into two groups.

Group A: Aloe
vera (AV)

Group B:
Triamcinolone
acetonide 0.1%

paste (TA)

75 patients: 3
groups

Group | (Tongue
protector)

Group Il (Tongue
protector + Aloe
vera)

Group 11
(Tongue protector
+ Placebo)

Aloe vera
mouthwash- Two
tablespoons  four
times daily.

Triamcinolone
acetonide  paste-
Applies on the oral
lesion four times
daily.

The treatment
period was four
weeks for both
groups.

Applied 3 times
daily.

74% of group A
patients showed
some healing effect
on the last follow-up
(2 months), whereas
group B showed in
78% cases.

No statistically

significant
differences between
the groups
(P =0.210)

Clinical

improvement  was
found in group II.

Nothing
stated.

Nothing
reported.

Aloe vera
mouth wash
can be a
safe
alternative
to TAin the
treatment of
oral lichen
planus.

The tongue
protector
and  Aloe
vera  are
effective for
managing
patients
with BMS.
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Suetal.,
(2004) 21

A
randomiz
ed
double-
blind
study.

Alkhouli
etal.,
(2020) B4

A
randomiz
ed
controlle
d clinical
trial.

RIOM

Chemother
apy-
induced
stomatitis
(CIS).

Aloe vera gel
(94.5%)

Aloe vera
solution.

A total of 58 head
neck cancer
patient receiving
treatment with
radiotherapy,
divided into two
groups (Aloe vera
& placebo).

CIS in 26 children
with acute
lymphoblastic
leukemia (ALL).

They were ranged
between 3 and 6
years and were
randomly
allocated to two
categories, Aloe-
vera (AV) and 5
percent  sodium
bicarbonate,
according to the
protocol (13 each).

Not stated.

Sponge sticks
were used to
spread the
materials to the
various site of the
oral mucosa.

Statically same
results in both
groups regarding all
study parameter
(Quality-of-life
scores, weight loss
percentage, pain
medication use,
hydration
requirement, oral
infections).

In the Aloe-vera
group, CIS
conditions were less
significant than in
the sodium
bicarbonate  group.
In the 2nd, 3rd, 4th,
and 7th weeks of
follow-up, a
statistically

significant

difference was found
in the frequency of

different CIS
degrees between
groups.

Nothing
reported.

Nothing
reported.

Oral Aloe
vera gel did
not
improve
RIOM-
related
symptoms.
In the Aloe
vera group,
the mean
quality-of-
life scores
were
greater.

These
results
indicate that
the
therapeutic
potential of
the  Aloe-
vera
solution in
ALL
children
helps
prevent
CIS.
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group 1, with the

addition of
propylene glycol,
Aloe vera,
glycerine, and
citric acid).

4. Discussion

Aloe vera has different types of active ingredients such as saponins, lignin,
salicylic acid, anthraquinones, and amino acids.® The active components
show their therapeutic efficacy in different diseases such as a cutaneous
wound, bacterial, viral, fungal, cancer, diabetes, gastrointestinal, and hepatic
diseases.*” The remedial efficiency of Aloe vera has been published in the
literature for more than 50 years. A range of controlled clinical trials on Aloe
vera has been carried out the previous year to assess the efficiency in the
treatment of different diseases as well as in oral mucosal diseases for example
recurrent aphthous stomatitis (RAS), oral submucous fibrosis (OSF), oral
lichen planus (OLP), burning mouth syndrome (BMS), and radiation-induced
oral mucositis (RIOM), and chemotherapy-induced oral mucositis (CIOM).
A clinical trial of Aloe vera on oral diseases was first published by Poor et al.
in 2002.5%% The author placed Aloe gel (Salicept patch freeze-dried pledget)
over a tooth socket immediately after extraction to assess efficacy on alveolar
osteitis.*!

Oral lichen planus (OLP) with various clinical manifestations is a chronic,
immunogenic disease. The treatment of OLP includes topical and systemic
steroid therapy, retinoids, phototherapy, immunosuppressive drugs. The
corticosteroid remains still the first-line choice for the treatment of OLP. No
therapy is proved to resolve OLP completely. Aloe vera may be a safe
alternative for the treatment of OLP as reported in different studies.[%2%
Jornet et al.?”! proposed that the management of oral parafunctional
behaviors, along with the application of topical Aloe vera, may defend the
oral mucosa from repeated trauma and lessen the symptoms caused by the
oral burning syndrome.

Oral submucous fibrosis (OSF) is a premalignant condition usually caused
by the chewing of areca nuts that affects oral submucosa. It is more common
in the Indian subcontinent as well as in the South Asian Countries. It is
manifested clinically by a wide range of signs & symptoms such as burning
sensation and restricted mouth opening. A variety of treatment options,
including steroid therapy, have been used in OSF's remedy for several
years.® |t has been concluded in recent studies that Aloe vera can be a
convenient alternative in the management of OSF without any
consequences.7% Patil et al.”” reported that Aloe vera was efficient in
treating OSF, but the outcomes of Aloe vera were lower than the spirulina
used in the comparison.

One of the most frequent oral mucosal problems, with a variable
frequency of 5-25% worldwide, is recurrent aphthous stomatitis (RAS).
According to their size, number, and duration of ulcers, the classification of
RAS falls into three categories: major, minor, and herpetiform.B® The
remedies of RAS include symptomatic relief by applying topical medicines
such as anesthetics, analgesics, steroids, tetracycline mouth wash, antacids,
and herbal medicines.® Topical Aloe vera may be applied on RAS ulcers to
reduce their size effectively and give symptomatic relief, as concluded by
different authors.'*61 A further research was conducted to determine the
effectiveness of Aloe vera gel (80%) in traumatic oral ulcer patients with fixed
orthodontic appliances and concluded that it might be necessary to prevent
ulcers effectively.?2

to drink water, and alleviating
difficulty xerostomia-
swallowing.

related
Group 2, by symptoms.

comparison,
alleviates only the
latter two symptoms.

Chemotherapy is one of the treatment options for treating cancer patients
consisting of different types of cytotoxic drugs. There are several side effects
relating to chemotherapeutic drugs. Oral mucositis is one of the most common
among these side effects. It is reported that 40% and 70% of patients suffered
from stomatitis in chemotherapy and bone marrow transplantation,
respectively. Almost all of the patients with radiotherapy are affected by
stomatitis.®® Aloe vera showed the least beneficial effect on radiation-
induced stomatitis.?*! In another study, Aloe vera mouth wash had shown the
same efficacy of benzydamine regarding alleviation of radiation-induced
mucositis symptoms without any side effects.?®! Aloe vera can significantly
diminish the intensity of stomatitis and its pain in chemotherapy-induced
patients. 3034

Aloe vera and other ingredients (such as salivary supplements and anti-
cariogenic agents) help relieve xerostomia symptoms.*] Two rinses were
developed to alleviate xerostomia by Morales-Bozo et al.®2 The aqueous
solution containing xylitol, sodium fluoride, cetylpyridinium chloride,
sodium chloride, and spearmint flavoring was constituted of Rinse 1. With
propylene glycol, Aloe vera, glycerine, and citric acid, Rinse 2 was made up
with the same ingredients as Rinse 1. In relieving xerostomia-related
symptoms, both rinses were efficient. Aloe vera may cause a flush, burning,
and tingling sensation or allergic reaction when used topically.¥! Allergic
reactions are mostly occurred due to the presence of anthraguinones.®® Three
case reports of Aloe vera-induced toxic hepatitis have also been received.®"!

5. Conclussion

Aloe vera has a wide spectrum of therapeutic efficiency ranging from
simple wound healing to complex immunomodulation. Aloe vera may play a
promising role in various oral mucosal diseases in the future. More studies
should be aimed in the future to determine the optimal concentration, time of
application, and its impact on oral mucosal diseases. It is also mandatory to
evaluate potential side effects and long-term use of Aloe vera.
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