UNIVERSIDADE FEDERAL DO RIO GRANDE DO SUL
FACULDADE DE ODONTOLOGIA

FERNANDA HACK COELHO

USO TOPICO DO EXTRATO DE ALOE VERA (Aloe barbadensis Miller) NO

REPARO DE ULCERAS BUCAIS EM RATOS

Porto Alegre
2013



FERNANDA HACK COELHO

USO TOPICO DO EXTRATO DE ALOE VERA (Aloe barbadensis Miller) NO

REPARO DE ULCERAS BUCAIS EM RATOS

Trabalho de Conclusdo de Curso apresentado ao
Curso de Graduacdo em Odontologia da Faculdade
de Odontologia da Universidade Federal do Rio
Grande do Sul, como requisito parcial para a
obtencdo do titulo de Cirurgido-Dentista.

Orientadora: Prof®. Dr®. Manoela Domingues
Martins

Porto Alegre
2013



Ao meu pai, Angelo, por sempre me proteger e se preocupar com 0s minimos detalhes do meu
dia-a-dia, priorizando sempre a minha felicidade acima de qualquer coisa.

A minha mae, Monica, por torcer, rezar e acreditar constantemente no meu sucesso, por ser
minha inspiragdo como mée e como mulher.

Aos meus irmaos, Gabriela e Angelo, por alegrarem meus dias e me fazerem sentir que nunca
estarei sozinha.

Ao meu avd, Angelo Mariante Coelho (in memoriam), por ter sido meu exemplo de
profissional e ser humano. A minha avd, Ethel Helena Flocke Hack (in memoriam), por ter
me dado o prazer e a alegria de estar tdo perto de um ser humano tdo evoluido, mesmo que

por poucos anos.



AGRADECIMENTOS

A minha familia, por ter feito inimeros sacrificios pela minha felicidade e realizacio pessoal
e profissional. Por torcer constantemente e acreditar no meu sucesso. Acredito que estamos
juntos nessa vida por algum motivo muito especial e agradeco a Deus todos os dias por ter me
colocado entre pessoas que tem o coracdo tdo grande e puro. Admiro vocés em todos 0s
aspectos e tenho certeza que sempre estaremos juntos, fisica e espiritualmente.

As minhas amigas da faculdade: Bianca, Carina, Cassiana, Gabriela, Nicolle, Raissa e
Vanessa, por terem tornado meus dias mais alegres, minhas provas mais faceis, meus
intervalos mais prazerosos. Obrigada por me fazerem rir mesmo nos dias ruins. Nossa
amizade vai muito além dos muros da faculdade e vocés tem uma importancia na minha vida
que eu ndo acreditava que seria possivel até 2009. Agradecimento especial a colega e amiga
Gabriela por ter sido fundamental durante minha iniciacdo cientifica. A tua parceria faz
qualquer pessoa achar o trabalho mais leve. Obrigada por ter me acompanhado desde os
tempos de ICBS até feriados e fins de semana no HCPA.

A Ale e a Chris por toda a ajuda, compreensdo e paciéncia neste trabalho, desde a fase
experimental no ICBS e hospital, além de todo o empenho para realizar os cortes histoldgicos
de cada lamina.

A minha orientadora Man6, por ndo ser somente uma professora, por ser amiga, mae, mestre,
dinda e inspiracdo. Estando ao teu lado nada parece trabalhoso, pois 0 amor que tu coloca em
tudo que tu faz é contagiante. Obrigada por todos esses anos que pude passar ao teu lado,

sinto que concluo a graduacdo muito mais completa e madura devido aos teus ensinamentos.



RESUMO

COELHO, Fernanda Hack. Uso topico do extrato de Aloe Vera (Aloe Barbadensis Miller)
no reparo de Ulceras bucais em ratos. 2013. 28 f. Trabalho de Conclusdo de Curso
(Graduagdo em Odontologia) — Faculdade de Odontologia, Universidade Federal do Rio
Grande do Sul, Porto Alegre, 2013.

O efeito da aplicacéo tdpica do extrato de Aloe Vera (Aloe Barbadensis Miller) foi avaliada
no reparo de feridas bucais de ratos em um modelo in vivo utilizando 72 ratos machos da
linhagem Wistar, divididos em trés grupos (n = 24): controle, placebo e Aloe Vera (0,5% em
extrato hidroalcodlico). Ulceras cirurgicamente induzidas foram provocados no dorso da
lingua usando um instrumento punch de 3 mm de didmetro. O grupo Aloe Vera recebeu duas
aplicacdes diarias da medicacdo manipulada. Os animais foram sacrificados depois de 1, 5, 10
e 14 dias. Anélise clinica (area da ulcera e percentual de reparo) e analise histopatoldgica
(grau de reepitelizacdo e inflamacdo) foram realizadas. A comparacdo das diferencas entre 0s
resultados com base em grupo e periodo experimental, tanto na anélise quantitativa ou semi -
quantitativa foi realizada utilizando o teste de Kruskal -Wallis. O nivel de significancia foi de
5%. No dia 1, todos os grupos mostraram predominantemente infiltrado inflamatdrio agudo.
No dia 5, houve reepitelizacdo parcial e infiltrado inflamatdrio cronico. Nos dias 10 e 14 foi
observado reparo total de Glceras. Ndo houve diferenga significativa entre os grupos no reparo
de Ulceras da boca. Concluiu-se que o tratamento utilizando Aloe Vera ndo tem capacidade de
acelerar o reparo de feridas em ratos.

Palavras-chave: Reparo de feridas. Ulceras orais. Aloe vera. Rato. Fitoterapico.



ABSTRACT

COELHO, Fernanda Hack. Topical Aloe Vera (Aloe Barbadensis Miller) extract on oral
wound healing in rats. 28 f. Final Paper (Graduation in Dentistry) — Faculdade de
Odontologia, Universidade Federal do Rio Grande do Sul, Porto Alegre, 2013.

The effect of topical application of Aloe Vera (Aloe Barbadensis Miller) extract was assessed
on the healing of rat oral wounds in an in vivo model using 72 male Wistar rats divided into 3
groups (n = 24): control, placebo and Aloe Vera (0.5% extract hydroalcoholic). Surgically
induced ulcers were caused in the dorsum of the tongue using a 3 mm punch tool. The Aloe
Vera group received two daily applications. The animals were sacrificed after 1, 5, 10 and 14
days. Clinical analysis was performed (ulcer area and percentage of repair) and
histopathological analysis (degree of re-epithelialization and inflammation). The comparison
of the differences between scores based on group and experimental period, both in
guantitative and semi-quantitative analysis was performed using the Kruskal-Wallis test. The
significance level was 5%. On day 1, all groups showed predominantly acute inflammatory
infiltrate. On day 5, there was partial epithelialization and chronic inflammatory infiltrate. On
the days 10 and 14 total repair of ulcers was observed. There was no significant difference
between groups in the repair of mouth ulcers. It is concluded that treatment using Aloe Vera
as a herbal formulation did not accelerate oral wound healing in rats.

Keywords: Wound healing. Oral ulcer. Aloe vera. Rat. Phytotherapy.
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1 ANTECEDENTES E JUSTIFICATIVA

O processo de reparo consiste em uma cascata de eventos celulares e moleculares que
interagem para que ocorra a repavimentacdo e a reconstituicdo do tecido (MANDELBAUM;
SANTIS; MANDELBAUM, 2003). Esse processo fisiologico tem como objetivo restaurar a
integridade tecidual, podendo ser dividido em trés fases que se interrelacionam
dinamicamente: inflamatoria, proliferativa e de remodelamento (ARAUJO et al., 2010). A
fase inflamat6ria compreende a agregacdo plaquetéria e a coagulacdo sanguinea, assim como
guimiotaxia de células inflamatorias para eliminacdo de componentes teciduais danificados. A
fase proliferativa € responsavel pelo fechamento da lesdo compreendendo reepitelizagéo,
fibroplasia e angiogénese. Os dois ultimos sdo responséveis pela formacdo do tecido de
granulagdo, o qual é essencial ao processo de reparo. Por fim, a fase de remodelamento é uma
maturacdo dos elementos da matriz extracelular, com deposito de proteoglicanos e colageno
(MENDONCA; COUTINHO-NETTO, 2009).

LesBes ulceradas na mucosa bucal sdo comuns na clinica odontoldgica, porém, seu
diagndstico é por vezes dificil pela grande quantidade de afec¢des que levam a essa condicéo.
Dentre estas podem ser citadas as Ulceras traumaticas, ulceracdo aftosa recorrente, doencas
virais e bacterianas, Ulceras idiopaticas ou relacionadas a doenc¢as auto-imunes ou sistémicas.
(LEAO; GOMES; PORTER, 2007).

O tratamento das Ulceras em boca ndo esté estabelecido e vérios protocolos utilizando
medicamentos de uso tdpico ou sistémico vém sendo descritos (SCULLY; SHOTTS, 2000;
FIELD; ALLAN, 2003; LEAO; GOMES; PORTER, 2007; JURGE et al., 2005; MIZIARA,
2009). Usualmente, o tratamento visa aliviar a sintomatologia e acelerar o fechamento da
ulceracdo dentre os quais sdo citados na literatura o uso de antisépticos, analgésicos,
corticosteroides, antibidticos, imunomoduladores e antiinflamatorios. Tratamentos locais
especificos como remocdo cirurgica, debridamento, terapia com laser, ultrasom de baixa
densidade, cauterizacdo quimica, barreiras fisicas como adesivos de cianoacrilato também tém
sido citados (SCULLY; SHOTTS, 2000; FIELD; ALLAN, 2003; LEAO; GOMES; PORTER,
2007; JURGE et al., 2005; MIZIARA, 2009).

O uso de fitoterapicos no reparo de feridas vem sendo muito estudado (O’HARA,
1998; SHUKLA; RASIK; DHAWANI, 1999;MARGARET et al., 1998; SUGUNA et al.,
2002;MUKHERJEE et al., 2003; PAIVA et al., 2002; BLAZSO et al., 2004; CHAUDHARI;
MENGI, 2006; MENSAH et al., 2006; LUSBY;COOMBES; WILKINSON, 2006; SHETTY;
UDUPA; UDUPA, 2007; SPERONI et al., 2007;MARTINS et al., 2009; ARAUJO et al.,



2010.) isto porque, varias plantas tem principios ativos como alcaloides, triterpenos e
biomoléculas que influenciam uma ou mais fases do reparo. Nosso grupo vem trabalhando
com diferentes fitoterapicos de uso topico em modelo experimental de reparo de Ulceras
bucais dentre eles a camomila, folha de goiaba e rubim (FERNANDES et al., 2010;
MARTINS et al., 2009; CERVERA et al., 2008).

O Aloe Vera é uma planta que tem sido usada na medicina tradicional por diversas
culturas na tentativa de cura de indmeras doengas (CHITHRA;SAJITHLAL;
CHANDRAKASAN, 1998). Também chamada de Aloe barbadensis Miller, pertence a
familia Liliaceae, a qual tem aproximadamente 360 espécies. Aloe Vera ¢ uma planta que
cresce facilmente em climas quentes e secos (VOGLER; ERNEST, 1999). Essa planta possuli
diversas propriedades importantes, inclusive a de interferir no processo de reparo tecidual
(HERLIHY etal., 1998).

A acdo do Aloe Vera no reparo tecidual tem sido atribuida ao fato desta planta
estimular a funcdo dos macrofagos e a producdo de oxido nitrico, assim como, aumentar a
producdo de coldgeno no tecido de granulacdo, ter funcdo vasodilatadora além de
antibacteriana e antifangica (INAN et al., 2007). Essa propriedade é citada na literatura tanto
em seu uso topico quanto sistémico. Dentre os estudos que relatam o uso topico de Aloe Vera,
alguns verificaram que o processo de reparo foi acelerado (SYED et al., 1996; HEGGERS et
al., 1997; CHITHRA; SAJITHLAL; CHANDRAKASAN, 1998; CHOONHAKARN et al.,
2007; KHORASANI et al., 2009; MENDONCA et al., 2009; ESHGHI et al., 2010) e outros
verificaram que o processo de reparo foi retardado devido ao uso do fitoterapico (SCHMIDT;
GREENSPOON, 1991; PAULSEN; KORSHOLM; BRANDRUPT, 2005).

Neste estudo pretendeu-se avaliar clinica e histopatologicamete a acdo tdpica do
extrato hidroalcoolico de Aloe Vera a 0,5% no reparo de Glceras bucais em ratos.
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Abstract

The effect of topical application of Aloe Vera (Aloe Barbadensis Miller) extract was assessed
on the healing of rat oral wounds in an in vivo model using 72 male Wistar rats divided into 3
groups (n = 24): control, placebo and Aloe Vera (0.5% extract hydroalcoholic into cream).
Surgically induced ulcers were caused in the dorsum of the tongue using a 3 mm punch tool.
The Aloe Vera received two daily applications while the placebo group received application
of a neutral extract. Topical applications lasted around thirty seconds. The animals were
sacrificed after 1, 5, 10 and 14 days. Clinical analysis was performed (ulcer area and
percentage of repair) and histopathological analysis (degree of re-epithelialization and
inflammation). The comparison of the differences between scores based on group and
experimental period, both in quantitative and semi-quantitative analysis was performed using
the Kruskal-Wallis test. The significance level was 5%. On day 1, all groups showed
predominantly acute inflammatory infiltrate. On day 5, there was partial epithelialization and
chronic inflammatory infiltrate. On the days 10 and 14 total repair of ulcers was observed.
There was no significant difference between groups in the repair of mouth ulcers. It is
concluded that treatment using Aloe Vera as a herbal formulation did not accelerate oral

wound healing in rats.

Keywords: Wound healing. Oral ulcer. Aloe vera. Rat. Phytotherapy.



11

INTRODUCTION

Oral ulcerative lesions are common in dental practice; however, its diagnosis is
sometimes made difficult due to the large number of diseases that lead to this condition.
Among them traumatic ulcers, recurrent aphthous stomatitis, viral and bacterial diseases,
idiopathic ulcers or related to autoimmune and systemic diseases may be cited (Chavan et al.,
2012; Felix et al., 2012; Ledo et al., 2007). The treatment of these conditions has not been
fully established, and several protocols using topical or systemic drugs have been described
(Chavan et al., 2012; Felix et al., 2012; Ledo et al., 2007). Usually, the aim is to relieve
symptoms and accelerate the repair of ulceration to allow tissue reconstitution (Mandelbaum
et al., 2003; Eming et al., 2007). This process can be divided into three phases that are
interrelated dynamically, namely the inflammatory, proliferative and remodeling phases
(Mandelbaum et al., 2003; Eming et al., 2007; Mendonga and Coutinho-Neto, 2009). These
phases are characterized by clotting, chemotaxis of inflammatory cells, re-epithelialization,
fibroplasia, angiogenesis, granulation tissue formation and maturation of the elements of the
extracellular matrix with deposition of proteoglycans and collagen (Aradjo et al., 2010). The
use of herbal medicines in wound healing has been extensively studied, because plants have
several active ingredients such as alkaloids, triterpenes and biomolecules that affect one or
more repair phases (Fernandes et al., 2010; Martins et al., 2009; Martins et al., 2011,
Mogosanu et al., 2013; O’Hara et al., 1998). Among these herbal remedies, Aloe Vera is a
plant that has been used in traditional medicine by many cultures in an attempt to cure
numerous diseases (Chithra et al., 1998). Also called Aloe barbadensis Miller belongs to the
family Liliaceae, which is approximately 360 species. Aloe Vera is a plant that grows easily
in hot and dry climates (Chithra et al., 1998). This plant has several important properties, and
may interfere in the process of tissue repair. The mechanism of Aloe Vera in tissue repair has
been attributed to the fact that this plant stimulates macrophage function and nitric oxide

production, as apart from increasing collagen production in the granulation tissue, Moreover,
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this plant species has vasodilator, antibacterial and antifungal action (Herlihy et al., 1998;
Vogler and Ernest, 1999). This property is cited in the literature in both topical and systemic
applications; however, controversial results have been described. Some studies that
investigated the topical use of Aloe Vera showed an acceleration of wound healing (Chithra et
al., 1998; Choonhakarn et al., 2007; Eshghi et al., 2010; Heggers et al., 1997; Khorasani et
al., 2009; Syed et al., 1996), but in other studies wound healing was delayed (Schmidt and
Greenspoon, 1991; Paulsen et al., 2005). The aim of this study was to evaluate the clinical
and histopathological aspects of topical treatment with 0.5% Aloe Vera hydroalcoholic extract

in oral wound healing in rats.

MATERIALS AND METHODS.

Preparation of 0.5% extract hydroalcoholic (Aloe Barbadensis Miller). Commercially
available concentrated Aloe Vera granulated powder of certified quality was used (Viafarma
LTDA, freeze dried powder, 200:1 concentration). The oral topical cream was always
prepared using powder from the same batch, in the same compounding pharmacy and under
strict quality control. The components of the cream are: hydroalcoholic extract (solvent),
nipagin (preservative) nipazol (preservative) phenonip (preservative) propylene glycol
(vehicle), glycerol (vehicle) and distilled water. The final concentration of Aloe Vera was
0.5% as recommended for topical use (Eshghi et al., 2010; Khorasani et al., 2009; Syed et al.,
1996). The placebo was prepared using the same components of the gel, without Aloe Vera
extract.

Animals. All experiments were carried out in accordance with the Guide for the Care and Use
of Laboratory Animals and received approval from the ethics committee of the Porto Alegre
University Hospital (HCPA, Brazil) (12-0134). Seventy-two male rats (Rattus novegicus
albinus, rodentia mammalia — wistar lineage) weighing 150 to 200g were kept under standard

conditions of temperature (20 to 24°C) and light/dark cycle, with solid chow and water ad
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libitum. The animals were randomly divided into three groups of 24 animals each: Control
group (no treatment, only daily handling), Placebo Group (topical treatment with a
hydroalcoholic extract without Aloe Vera) and Aloe Vera Group (topical treatment with 0.5%
Aloe Vera extract hydroalcoholic).

Wound procedure and treatment protocol. Under aseptic conditions, the three groups were
anesthetized with an intraperitoneal administration of ketamine (0.1ml/100g) and xylazine
(0.05ml/100g). Traumatic ulcers measuring 3 mm in diameter were inflicted on the dorsum of
the tongue following a standard punch biopsy technique. The animals in the Placebo and Aloe
Vera groups received two daily applications of the product using a swab so as fully cover the
wound at 12-h intervals throughout the experimental period. During application animals were
kept under isoflurane inhalant anesthesia and it took a while for about thirty seconds for each
animal. After the surgical procedure six rats in each group were euthanized using a CO,
chamber on days 1, 5, 10 and 14. After, the wound area was measured and photographed.
Clinical analysis. Ulcer area was calculated based on length and width using a digital caliper.
These measurements were multiplied by the area in square centimeters. The percentages of
wound healing and healing time were recorded as described elsewhere (Khorasani et al.,
2009). Briefly, percentage of healing was calculated as [(initial area— area at respective
evaluation time) / (initial area)] X 100.

Histopathological analysis. After euthanasia, the tongues were removed and fixed in a 10%
buffered formalin solution for 48 hours. After washing with water, the specimens were
dehydrated and embedded in paraffin. Slices measuring 5um in thickness were obtained and
stained with hematoxylin-eosin. Descriptive analysis of each group/evaluation time was
performed, followed by a semi-quantitative analysis. The analysis was done by two
pathologists to reach a consensual final score. The degree of reepithelialization was
determined a grading system (0 to 4), as described elsewhere (Sinha and Gallaher, 2003):

Grade 0= reepithelialization on the margins of the wound; Grade 1= reepithelialization
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covering less than half the wound; Grade 2= reepithelialization covering more than half the
wound; Grade 3= reepithelialization covering the entire wound with irregular thickness; and
Grade 4 = reepithelialization covering the entire wound with normal thickness. Inflammation
was also evaluated according to a grading system, as described elsewhere (Kumar et al.,
2003; Camacho-Alonso and Lopez-Jornet, 2003): Grade 1 =acute inflammation (pyogenic
membrane); Grade 2= prevalence of acute diffuse inflammation; Grade 3= prevalence of
chronic inflammation (fibroblast proliferation); and Grade 4= resolution and healing
(reduction in or disappearance of chronic inflammation, despite the persistence of some
inflammatory cells).

Statistical analysis. The data were expressed as mean and standard deviation values. The
SPSS version 18.0 was employed for the statistical analysis. Groups, evaluation times and the
interaction between group and evaluation time were compared using the Kruskal-Wallis test.

The significance level was set at 5% (p < 0.05).

RESULTS

Clinical analysis. The analysis of wound area revealed no differences between groups and no
detectable signs of repair on Day 1. A decrease in mean wound area was found in all groups
on Day 5, with the smallest area in the Aloe Vera group; however, no statistical difference
was observed. On Day 10 and Day 14 all groups exhibited repaired lesions with no

statistically significant differences between groups (Table 1 and Fig. 1a).
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Table 1. Clinical evaluation of mean and standard error of wound area (in mm?).

Group Day 1 Day 5 Day 10 Day 14

Control 52+1,19aA 3,18+0,69aA  0,0+0,0 bA 0,0+ 0,0 bA
Placebo 2,89+096aA 131+13l1aA 0,0+0,0aA 0,0+ 0,0 aA
Aloe Vera 3,02+0,8aA  1,01+0,81aA 0,02+0,03aA 0,0+ 0,0aA

Different lowercase letters on lines (intra-group analysis) denote significant difference (p < 0.05, Kruskal-Wallis
test); Different uppercase letters in columns (inter-group analysis) denote significant difference (p < 0.05,

Kruskal-Wallis test).

The percentages of wound healing analyzed on Day 1 revealed no significant
differences between groups. An increase in percentage of wound healing was gradually
observed on Days 5, 10 and 14. On Day 10 a total closure of wound was observed in all

groups, without differences (Table 2 and Fig.1b).

Table 2. Clinical evaluation of mean and standard error of healing percentage.

Group Day 1 Day 5 Day10 Dayl4
Control 26,2 + 16,94 54,9 £9,82 aA 100 +0,0 bA 100 £ 0,0 bA
aA
Placebo 58,5+ 13,3aA  77,4%18,06 100 +0,0 aA 100 £ 0,0 aA
aA
Aloe Vera 56,5+11,3aA 855%+115aA 99,6 +0,51 aA 100+ 0,0 aA

Different lowercase letters on lines (intra-group analysis) denote significant difference (p < 0.05, Kruskal-Wallis
test); Different uppercase letters in columns (inter-group analysis) denote significant difference (p < 0.05,

Kruskal-Wallis test).
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Figure 1 (a) Clinical evaluation of mean and standard error of ulcer area (in mm?) in all
groups; (d) Clinical evaluation of percentage of wound healing (%)in all groups during the

experimental time.

Histopathological analysis
Descriptive analysis

On day 1 an ulcer with exposure of connective tissue was observed in all groups.
Discrete or no migration of epithelial cells in the center of the wound was found in all groups.
Intense diffuse acute inflammation (polymorphonuclear infiltrate) and hemorrhage was
noticed in the wound area.

On Day 5, reepithelialization covering less than half of the wound was found in the
three groups, with some animals exhibiting reepithelization in more than half of the wound.
Some focal points of acute inflammation were still present in most animals, but the number of
mononuclear cells was higher than on Day 1. Mononuclear infiltrate, neovascularization and
fibroblast proliferation were evident.

On Day 10, all groups exhibited reepithelialization covering the entire wound. The three
groups exhibited epithelium with irregular thickness. The three groups had chronic
inflammation, and some animals had complete healing and resolution of the inflammatory

process.
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On Day 14, all groups showed reepithelialization across the wound, some with irregular
thickness, others normal. All groups showed sparse chronic inflammation with new muscle
fibers differentiation.

Semi-quantitative analysis
Table 3 and figure 2a demonstrates the mean results of the grading system analysis of

reepithelialization, with no statistically significant differences between groups in all periods.

Table 3. Histopathological evaluation of degree of reepitelialization (mean and standard

error).

Group Day 1 Day 5 Day 10 Day 14
Control 0,75+0,95aA  2,75%0,5aA 3,5+0,5 aA 3,5+ 0,5 aA
Placebo 1,0+0,81aA  2,0+0,81aA  3,75+0,5aA 4,0+ 0,0 aA
Aloe Vera 1,25+0,95aA  1,75+0,5aA 3,25 +0,5aA 3,75+ 0,5aA

Different lowercase letters on lines (intra-group analysis) denote significant difference (p < 0.05, Kruskal-Wallis
test); Different uppercase letters in columns (inter-group analysis) denote significant difference (p < 0.05,

Kruskal-Wallis test).

Table 4 and figure 2b demonstrates the mean values of the grading system analysis of
inflammation, no statistically significant differences between groups, across all periods.

Table 4. Histopathological evaluation of degree of inflammation (mean and standard error).

Group Day 1 Day 5 Day 10 Day 14

Control 1,0 £0,0 aA 2,5+0,5aA 3.75 20,5 aA 3,75+ 0,5 aA
Placebo 1,25 +0,5 aA 1,75 +£0,95 aA 4,0 £0,0 aA 4,0+ 0,0 aA
Aloe Vera 1,5+0,5aA 25+10aA 3,25 10,5 aA 3,5+ 0,5 aA

Different lowercase letters on lines (intra-group analysis) denote significant difference (p < 0.05, Kruskal-Wallis
test); Different uppercase letters in columns (inter-group analysis) denote significant difference (p < 0.05,

Kruskal-Wallis test).
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Figure 2 (a) Histopathological evaluation of degree of reepitelialization; (b)
Histopathological evaluation of degree of inflammation.

DISCUSION

A wide range of therapies to accelerate oral wound healing of oral ulcers have been
suggested in recent years (Chavan et al., 2012; Felix et al., 2012; Ledo et al., 2007). The most
used treatments for these conditions include corticosteroids that could cause to several side
effects. In an attempt to discover potential replacement drugs, this study analyzed Aloe Vera
in oral ulcer wound healing in rats. In our study, the clinical and histopathological evaluations
showed that the topical treatment with 0.5% Aloe Vera hydroalcoholic extract was not
effective to accelerate oral wound healing.

Several studies have investigated the effects of different formulations of Aloe Vera
(concentrations and vehicles) in the treatment of various inflammatory diseases in order to
speed up healing. Some of these studies show that topic Aloe Vera accelerated the healing
process of wounds resulting from burns (Khorasani et al., 2009), psoriasis vulgaris (Syed et
al., 1996), gynecological surgical interventions (Schmidt and Greenspoon 1991) and oral
lichen planus (Choonhakarn et al., 2007). However, other investigations revealed that the use
of Aloe Vera delayed the healing process (Paulsen et al., 2005; Schmidt and Greenspoon,
1991). Taken together, these studies do not afford to establish a comparison, since the

methods to obtain Aloe Vera, its final concentration and tested vehicles were different across
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the experimental protocols. Some of these studies even fail to provide information about the

final concentration of Aloe Vera tested (table 5).

In our study, the Aloe Vera extract tested revealed a moderate inflammation process in
the initial days of ulcer healing followed by the reepithelialization, formation of granulation
tissue and remodeling of the connective tissue. However, these effects were similar in the
control and placebo groups. Although the 0.5% Aloe Vera extract hydroalcoholic did not
promote an increase in wound healing, it did not present any side effect. One possible
explanation for the non-healing effect of Aloe Vera tested in our study could be associated
with product manufacture methods and concentration of the phytotherapic agent, when
compared to the literature. One of the most discussed component of Aloe Vera that could
lead to a different response are polysaccharides (Paulsen et al., 2005). Whatever the reason,
commercial Aloe Vera products have been shown to contain widely varying levels of
polysaccharides that have been attributed to differing climatic conditions, different gel
preparation techniques and product storage. A low polysaccharide content would make the
Aloe Vera gel more similar to the placebo gel. Unfortunately, our Aloe Vera gel was not

tested for its content.

Other important point that could influence tissue response is Aloe Vera concentration.
We decided to use the 0.5% Aloe Vera concentration based on some studies that previously
indicate positive results (Eshghi et al., 2010; Khorasani et al., 2009; Syed et al., 1996) and
because local side effects like erythema and desquamation were evident when the highest
concentration (98%) was used. However, based on our results, we believe that 0.5% Aloe
Vera for oral wound healing was not sufficient to induce faster healing. This could be
explained based on the fact that the healing of oral mucosa is faster than in the skin, and that
perhaps low concentrations of Aloe Vera are not sufficient to stimulate the oral epithelium,

which usually has higher proliferative index. Whatever the explanation is, however, the
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implication is that the 0.5% Aloe Vera extract hydroalcoholic tested did not add significantly
to the therapeutic effect in oral wounds. Further studies comparing different concentrations of
Aloe Vera in oral ulcers are recommended before use in humans with the aim to achieve the

best formulation for treatment of oral lesions.

Table 5. Studies using Topical Aloe Vera form.

Author Treated condition Sample | Concentration | Vehicle Results
of Aloe Vera
Khorasani et | Second degree burns Humans | 0,5% Spray powder Accelerated
al. (2008) wound
healing
Syed et al. Psoriasis vulgaris Humans | 0,5% Hydrophilic cream Accelerated
(1996) wound
healing
Schmidt, Healing by second Humans | Not Specified | Commercial Aloe Delayed
Greenspoon | intention Vera Gel (Carrington | healing
(1991) Dermal Wound Gel)
Choonhakarn | Lichen planus Humans | 70% Mucilage, sorbitol, Accelerated
et al. (2007) potassium sorbate, wound
sodium healing

metabisulphite,
hydroxyethylcellulose

Paulsen et al. | Psoriasis vulgaris Humans | 98% Commercial Aloe Delayed
(2004) Vera Gel® (Aloe Vera | healing
Group ApS, Soborg,
Denmark)
Heggers et al. | Excisional wound Rats Not Specified | Commercial Aloe Accelerated
(1997) model Vera Gel (Dermaide | wound
Aloe) healing
Chithraetal. | Excisional wound Rats Not Specified | Aloe Vera Gel (Water | Accelerated
(1997) model and lyophilized Aloe | wound
Vera powder) healing
Eshghi etal. | Posthemorrhoidectomy | Humans | 0,5% Cream with Accelerated
(2010) propylene glycol, wound

sodium lauryl sulfate | healing
and methylparaben

Mendonca et | Excisional wound Rats Not Specified | Mucilage Accelerated
al. (2009) model wound
healing

Conclusion
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In conclusion, the findings of the present study show that the 0.5% Aloe Vera hydroalcoholic

extract does not promote any local side effect, but it is not useful to improve the healing of

oral ulcers.
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3 CONSIDERACOES FINAIS

Baseado no resultado do presente estudo podemos concluir que o uso topico do extrato
hidroalcodlico de Aloe Vera 0,5% ndo foi capaz de acelerar o reparo de Ulceras bucais em

ratos tanto clinica quanto histopatologicamente.
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