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ABSTRACT

Purpose: the present study was conducted to compare the efficacy
of herbal treatment using Aloe Vera in induced lichenoid reaction ver-
sus topical steroids. Materials and methods: thirty-six rats were divid-
ed into four groups: 1¥'group control normal group with no induced oral
lesions, 2™group (Negative control group) with induced oral lesions
but no treatment was used, 3"group (Positive control group) treated
with triamcinolone acetonide 0.1% paste, in the 4™group(Aloe vera
group) treated with topical Aloe vera gel, rats in the 3™ and 4™ groups
are treated topically for 15 days, samples were taken from the buccal
mucosa after the end of the study and sent for histological examination.
Results: Histological sections revealed there was a decrease of inflam-
matory and dysplastic changes of the 3™ and 4™ groups in comparison
to the 2™ group which received no treatment. Conclusion: Aloe vera
might be considered as an accepted alternative treatment option due
to their anti-inflammatory, anti-oxidant and anti-neoplastic properties
with compared to steroid therapy.

* A paper extracted from Master Thesis titled “Expression of CD8 in Experimentally Induced Lichenoid reaction after
Treatment with Aloe vera versus Curcumin”
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INTRODUCTION

Drug-induced oral lichenoid reactions (OLR)
are lesions that resemble oral lichen planus clini-
cally and histologically. Angiotensin-converting
enzyme inhibitors (ACEI) and non-steroidal anti-
inflammatory medicines (NSAIDs) are the most
usually implicated pharmaceuticals in the incidence
of Lichenoid reaction 2.

Buccal mucosa, tongue, gingiva, lips, and pal-
ate are affected by OLR. OLR occurs in different
patterns including reticular, erythematous, erosive,
ulcerative, bullous and atrophic. Some research
showed that, the prevalence of OLR in general pop-
ulation has been estimated to be about 2.4 percent
with a higher prevalence identified among women,
and among adults 40 years and older .

Drug-induced lesions are difficult to manage, es-
pecially when they occur in patients with systemic
diseases who are taking multiple medications that
cannot be replaced because they put the patient’s
health at risk. These patients require alternative
treatment methods because some of these medica-
tions are life-saving .

Steroids recognised as the gold standard medi-
cations and the most extensively utilised for treat-
ment of this illness. The most common treatments
for LP and OLR are topical and systemic steroids®.
However, because of the chronic nature of the dis-
ease, which necessitates long-term use of these
drugs, many patients experience severe side ef-
fects, necessitating an ongoing search for an effec-
tive herbal drug as an alternative effective and safe
treatment .

Due to its anti-inflammatory, anti-oxidant, anti-
microbial, and anti-neoplastic properties, Aloe vera
may be considered an acceptable alternative treat-
ment option in this condition with minimal or no
side effects ©*7®. Aloe vera was found to be efficient
in treating different inflammatory diseases includ-
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ing OLR. Different studies evaluate different forms
of topical Aloe vera and reported the effectiveness
of Aloe vera in treatment of oral symptomatic lichen
planus with minimal side effects ©®. Therefore, this
study was conducted to evaluate the effect of topical
Aloe vera gel in treating orally induced lichenoid
lesions.

MATERAL AND METHODS

Study design

The study conducted on a 36 healthy, pathogen
—free adult male Wister rats weighting 175-210
grams with a mean age of 7-8 weeks. Rats were kept
in a standard temperature (22+/-3), humidity (50+/-
5%) and atmosphere in a well-ventilated housing
room in stainless steel cages (5 rats / cages) and fed
a standard balanced commercial pelleted diet, dry
row chow and water.

The procedures conducted in accordance with
the committee for the purpose of control and super-
vision on experiments performed on animals. The
experiment was approved by ethical committee of
faculty of dental medicine for girls of, Al-Azhar
University (REC-ME-21-02).

The following materials were used:

e Captopril commercially available as capotril
50mg from Egyptian International Pharmaceu-
ticals Industries Company, Egypt

e Aloe vera gel which prepared by the Faculty of
Pharmaceutical Sciences Al-Azhar University
for Girls as follows (70% Aloe vera mucilage,
sorbitol, potassium sorbate, sodium metabisul-
phite and hydroxy ethyl cellulose). One-half
gram was used for each application.

e Triamcinolone acetonide paste 0.1% commer-
cially available as topicort from Pharco Phar-
maceuticals, Egypt. One-half gram was used for
each application.



Efficacy of Aloe vera in Treatment of Experimentally Induced Oral Lichenoid Reaction

Study grouping
The thirty-six rats were divided into four groups:

e 1I%group (Control normal group) with no in-
duced oral lesions.

o 2mgroup (Negative control group) with induced
oral lesions but no treatment was used.

e 3rgroup (positive control group) treated with
triamcinolone acetonide 0.1% paste.

* 4"™group (Aloe vera group) treated with topical
Aloe vera gel.

Lichenoid reactions were induced by injecting
the rats by captopril daily with a dose equivalent
to 450 mg human dose, we use (Paget and Barnes
formula, 1964) for calculation of animal dose which
was be =human dose x .018 /200g of the rat®.

Unlike other groups, rats in the first group were
not given captopril injections, hence they did not
develop any lesions. These normal rats were utilised
to demonstrate the normal histologic characteristics
of the oral tissues. Rats of 2™ group developed le-
sions after captopril injection but no treatment was
used in this group, it was utilised to display the le-
sion’s histopathologic characteristics and to contrast
it with the two previously treated groups, which
were anticipated to exhibit some degree of healing.

Minor clinical changes start to appear after 2
weeks of injection in the form of white areas which
may reflect hyperkeratosis. By the end of sixth
week all rats required by the study developed pro-
nounced white areas intermixed with erythematous
areas mainly in the buccal mucosa and minority in
the palate. After 7 weeks of captopril injection rats
of the 3™ and 4™ groups received topical treatments
for 15 days, the treatment applied topically using
ear cotton cores in two circles each of which last
about three minutes for each rat. By the end of the
ninth week, rats were euthanized using large dose of
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ether. Samples were taken from the buccal mucosa
for histological examination after fixation in 10%
formaldehyde, kept in wax blocks and then slices
were taken and stained with haematoxylin & Eosin.

RESULTS

Histological sections of the 1* group (Control
normal group) showing intact keratinized (blue
arrow) epithelium with intact regular basal layer
(grew arrows), normal lamina propria with normal
architecture of blood vessel (green arrow) and col-
lagen fibers (fig.1-A).

While 2" group (Negative group) showed; hy-
per keratinized epithelium, loss of basal cells polari-
ty (yellow arrows), civatte bodies were observed in-
dicating dead keratinocytes, mild dysplastic chang-
es of epithelial cells, loss of normal architecture of
rete pegs, disrupted basement membrane integrity
(red arrows), intraepithelial lymphocytic infiltrate
(grew arrows), intense mixed inflammatory cells in-
filtrate in the C.T. (blue arrows) (fig.1-B).

As regards the 3 group (Steroid group)
showed; Slightly hyperplastic stratified squamous
epithelium, there is no civatte bodies or basal cell
degeneration, B.M appears to be disrupted in some
areas and intact in the others (blue arrows), mod-
erate inflammatory cell infiltrate (grew arrows),
dilated B. Vs engorged by RBCs (yellow arrows),
some vacuolated area also appears in the C.T (green
arrows) (fig.1-C).

Moreover, in the 4" group (Aloe vera group)
there was; Slightly normal stratified squamous epi-
thelium; relatively normal thickness of keratin layer
(green arrow), return integrity of basal cell layer
(black arrows), there is no or mild hyperplasia of
epithelial cells, there are no signs of epithelial dys-
plasia, uniform thickness of rete pegs (yellow ar-
rows), and mild inflammatory cell infiltrate (blue
arrows) (fig.1-D).
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DISCUSSION

Lichenoid reactions (LR) have been linked to a
variety of medicines, although the most prevalent
are NSAIDs and ACEIs. Captopril is an ACEI that
has many adverse effects, one of which being drug-
induced lichenoid reactions. @ Drug-induced reac-
tions was reported to occur with various dosages of
captopril, 450mg captopril selected to induce the
reaction as the reaction appear pronounced with this
dose according to the result of pilot study which
carried out using different doses of the drug.

Rats were chosen for this study for a variety of
reasons. First, they are a mammal with physiologi-
cal body processes that are quite comparable to
those of humans. They were also simple to obtain,
house, breed, handle, control, and test V.

The time interval between the initiation of the
drug and development of the reaction ranged from
weeks to months in different studies and even years.
By the end of the sixth week pronounced white and
erythematous changes developed in the mainly in
the buccal mucosa and minority in the palate, the
buccal mucosa was chosen because it was the pri-
mary site of lesion development ?.

Aloe vera are considered one of the most herb-
als used to treat different diseases due to their anti-
inflammatory and antioxidant effects ©712.

Figure (1) Photomicrograph of
the buccal mucosa show-
ing. A-Normal stratified
squamous epithelium, B-
Group II which received
no treatment, C-Group
III which treated by topi-
cal steroid, D- Group IV
which treated by topical
Aloe vera gel.

Examination of 2" group (control negative
group) showed; intense inflammatory and destruc-
tive changes affecting the connective tissue and the
epithelium respectively.

The basic mechanism to develop this reaction is
due to the drug and or its metabolites which bind to
the surface protein of keratinocytes and act as a hap-
ten, activating cytotoxic T-cells and various types of
antigen-presenting cells, which secrete a number of
cytokines that cause local tissue damage and attract
other inflammatory cells to the reaction site !9,

On the other hand, there was a marked decrease
in inflammatory and destructive changes upon ap-
plication of topical steroid. This could be attributed
to steroids’ anti-inflammatory, antiproliferative, and
anti-suppressive properties, which reduced the se-
verity of inflammatory and hyperplastic changes.
Inhibition of phospholipase A2 and cyclooxygenase
pass ways, which are responsible for the production
of numerous inflammatory mediators such as tumor
necrosis factor alpha, IL6 and various interleukins,
resulted in anti-inflammatory effects 1%,

The steroid group’s histological sections also re-
vealed dilated blood vessels engorged by RBCs, as
well as some vacuolated areas in the C.T. This could
be due to topical steroids suppressing fibroblastic
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cell proliferation and inhibiting the synthesis of col-
lagen and mucopolysaccharides ground substance
in the C.T, resulting in a loss of connective tissue
support for dermal vasculature, resulting in telangi-
ectasia and erythema, Steroids also stimulate human
microvascular endothelial cells !9,

Upon application of Aloe vera on the diseased
tissues the intensity of inflammatory, hyperplastic
and dysplastic changes appeared to be mild.

This could be attributed to Aloe vera richen com-
ponents of vitamins, minerals and enzymes which
possess anti-inflammatory and anticarcinogenic ef-
fect on tissues. Aloe vera appears to inhibits COX
pathway and prostaglandin E2 production, reduce
production of cytokines, reducing edema, hemor-
rhage, and inflammatory cell migration, inhibit
lipid peroxidation and hence inhibit cell damage,
Aloe vera contains antioxidant substances that get
rid of the toxins and carcinogenic components also,
Aloe vera reduce cell viability of cancer cell lines
through apoptosis induction and reduce cell prolif-
eration and increasing cell differentiation ¢!,

Also, Aloe vera promoting wound healing by
increasing keratinocyte migration, proliferation and
differentiation by increasing stability of lysosomal
membrane so Aloe vera seems to minimize the loss
of membrane integrity, promote DNA synthesis and
reduce its damage and increased epidermal growth
factor improving epidermal thickness ©. Also, Aloe
vera gel improved wound healing by increasing
blood supply 2.

Different studies report different findings (com-
plete remission, good response, poor response, no
response) after usage of the same treatment (Aloe
vera), according to Pol et al (2016), this differ-
ence can be attributed to the heterogeneous nature
of aloe vera and the use of different formulations
(gel, juice) with different concentrations also, could
be attributed to different frequencies (once, twice,
thrice) and duration of application of Aloe vera ¢,
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CONCLUSION

Aloe vera herb provided accepted alternative
treatment strategy in restoring the normal integrity
of the damaged altered tissues, and suppressing the
inflammatory and dysplastic process of lichenoid
reaction in comparison to standard steroid therapy
which possess many side effects. Future recommen-
dation: further studies involving longer periods of
treatment are needed with removal of the causative
agent.
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