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ARTICLE INFO ABSTRACT
Article history: Rationale: Considering that anal fistulae are still challenging regarding their treatment due
Received 17 May 2019 to the risk of fecal incontinence in the most complex cases and the increasing use of phy-
Accepted 15 September 2019 totherapeutic drugs such as Aloe Vera in medicine, even with proven healing effectiveness,
Available online 18 October 2019 there is interest in researching this drug in the treatment of anal fistulae.

Objective: To evaluate the efficacy ofAloe Vera extract in the treatment of anal fistulae in rats.
Keywords: Method: Thirty male Wistar rats weighing 250-300 g were submitted to anal fistula and after
Rats 30 days were divided into three groups: Control Group (GCo) (n=>5), Carbopol Group (GCa)
Rectal fistula (n=5), and Aloe Vera Group (GAV) (n=10). In the GCo no treatment was performed, while in
Phytotherapeutic drugs the others a daily infusion of 0.3 mL of solution (Carbopol only in GCa and Carbopol plus
Aloe vera Aloe Vera extract in the GAV) was performed through the external orifice of the fistula for 30

days. Afterwards, euthanasia was performed and specimens were removed for histological
study. It was evaluated the closure of the fistulous tract, the area of the remaining tract, the
inflammatory infiltrate and the degree of vascular congestion. The results were submitted
to statistical treatment by Kruskall-Wallis test, considering p <0.05.

Results: There was no complete closure of the fistulous tract in any of the animals. The mean
area of the remaining tract was 847.2 pm in the GCo, 565.6 pm in the GCa and 377.8 um in
the GAV (p <0.05). The mean of the inflammatory infiltrate score was 2.4 in the GCo, 2.4 in
the GCa and 2.3 in the GAV (p>0.05), while in the evaluation of vascular congestion, we
observed a mean of 1.6 in the GCo, 1.4 in GCa and 1.1 in GAV (p <0.05).
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Conclusion: The extract of Aloe vera was able to reduce the lumen of the fistulous tract and
reduce the degree of vascular congestion; however, it did not allow the complete closure of

the fistulous tract nor diminished the inflammatory process.
© 2019 Sociedade Brasileira de Coloproctologia. Published by Elsevier Editora Ltda. This is
an open access article under the CC BY-NC-ND license (http://creativecommons.org/
licenses/by-nc-nd/4.0/).
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Eficacia do extrato de Aloe Vera no tratamento da fistula anal

RESUMO

Racional: Considerando que o tratamento das fistulas anais tem risco de incontinéncia fecal
e o crescente uso do Aloe Vera na medicina, hé interesse em se pesquisar este farmaco.
Objetivo: Avaliar a eficacia do extrato de Aloe vera no tratamento das fistulas anais em ratos.
Método: Utilizou-se 30 ratos Wistar, os quais foram submetidos a criacdo de fistula anal e
ap6s 30 dias distribuidos em trés grupos: Controle (GCo), Carbopol (GCa) e Aloe Vera (GAV).
No GCo nenhum tratamento foi realizado, enquanto nos outros realizou-se infusdo diaria
de 0,3mL de Carbopol GCa e Carbopol mais extrato de Aloe Vera no GAV por 30 dias. Foram
retirados os espécimes para estudo histoldgico, avaliou-se o fechamento do trajeto fistuloso,
a area do trajeto remanescente, o infiltrado inflamatério e o grau de congestao vascular.
Resultados: Nao houve fechamento completo do trajeto fistuloso em nenhum dos animais.
A média da area do trajeto remanescente foi 847,2 um no GCo; 565,6 p.m no GCa e 377,8 pm
no GAV (p<0,05). A média do escore de infiltrado inflamatério foi 2,4 no GCo; 2,4 no GCa e
2,3 no GAV (p>0.05), enquanto na avaliagdo da congestdo vascular observou-se média 1,6
no GCo; 1,4 no GCa e 1,1 no GAV (p<0,05).

Conclusdo: O extrato de Aloe Vera foi capaz de diminuir o lumen dos trajetos fistulosos e
reduzir o grau de congestdo vascular, porém, ndo permitiu o fechamento completo dos

trajetos fistulosos nem diminuiu o processo inflamatério.
© 2019 Sociedade Brasileira de Coloproctologia. Publicado por Elsevier Editora Ltda. Este
é um artigo Open Access sob uma licenga CC BY-NC-ND (http://creativecommons.org/

licenses/by-nc-nd/4.0/).

Introduction

Trans-sphincteric anal fistulas are increasingly common in
coloproctology outpatient clinics and its treatment is a major
challenge. Classical techniques such as fistulotomy and fis-
tulectomy are not applicable to these cases due to the high
risk of incontinence, and even the established mucosal flap
advancement technique may cause fecal incontinence in up
to 30% of cases.! More recently, the Ligation of the Intersphinc-
teric Fistula Tract (LIFT) has emerged as a good option, but it
cannot always be applied as it also has cases of failure and
relapse.” The use of biological plugs and glue, while very inter-
esting as it causes no incontinence, has yielded poor results
and is costly.® Therefore, despite the various techniques, the
current state of treatment of trans-sphincteric fistulas demon-
strates that there is still room for research into new options.

The use of plants for anal fistula treatment is not new, par-
ticularly in Indian medicine, but it has not been systematically
adopted, perhaps due to the lack of publications demon-
strating a truly safe and effective treatment in this situation.
However, it would probably have the advantage of allowing
cure without causing fecal incontinence.

The use of medicinal plants for anal fistula treatment has
been increasing mainly in experimental research, but with
great potential for use in clinical practice.* There are few

publications in the literature on the use of Aloe Vera for anal
fistula treatment, but, similar to what has been seen with
other herbal medicines, there is also therapeutic potential for
this plant. Because anal fistulas are believed to be the chronic
phase of cryptoglandular abscess, local infection control may
be helpful for treatment.”

Aloe Vera has been successfully used for a variety of pur-
poses, particularly as an anti-inflammatory agent. Moreover,
it has other properties, such as antibacterial and pro-healing,
which would greatly assist the treatment of an anal fistula.
Considering that there is little research using this herbal
medicine for anal fistula treatment and addressing its real
role in these clinical cases, this research aims to evaluate its
effectiveness in this situation.

Objective

To evaluate the effectiveness of Aloe Vera in the treatment of
anal fistulas in rats.

Method

The study design was approved by the Ethics Committee for
Animal Experimentation of Anhanguera University — Uniderp.
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We evaluated 20 adult male Wistar albino rats, about 300 g
each, from the vivarium of the Universidade para o Desen-
volvimento do Estado e da Regido do Pantanal, where the
experiment was conducted, following all ethical standards
established by the Brazilian College of Animal Experimenta-
tion - COBEA.

For anal fistulas, the rats were anesthetized with intraperi-
toneal administration of ketamine and xylazine in the same
syringe, with the solution containing 2mL of 10% ketamine
and 1mL of 2% xylazine. For each 100 g of body weight, 0.1 mL
of anesthetic solution was infused.

After anesthesia, the anal sphincter was transected with a
#1 steel wire, introduced into the pectineal line and exterior-
ized 1cm laterally to the right anal margin (Fig. 1A). The wire
was cut, twisted and held in place for 30 days (Fig. 1B).

After 30 days, the rats were divided into three groups:

GCo Group (control): consisting of 5 rats, in which the steel
wire was removed without therapeutic actions;

GCa Group (carbopol): consisting of 5 rats, in which the steel
wire was removed and carbopol was injected into the fistulous
tract;

GAV Group (Aloe Vera): consisting of 10 rats, in which the
steel wire was removed and carbopol + Aloe Vera solution was
injected into the fistulous tract.

In GCo Group, the animals received no treatment and were
only observed for a period of 30 days. In GCa and GAV groups,
the animals were treated with a daily injection of 0.3mL of
solution through the external fistula orifice using a 21 G plas-
tic catheter for 30 days. In GCa Group the solution contained
carbopol and in GAV Group the solution contained Aloe Vera
extract plus carbopol.

After 30 days of observation/treatment, the animals
received a new intraperitoneal anesthesia and were eutha-
nized by deepening the anesthetic plane, followed by resection
of a 2 x2cm cube of tissue surrounding the anal canal and
the entire pathway from the fistula to the skin containing the
external orifice, in order to obtain the entire fistulous tract.
Specimens were identified and fixed in 10% buffered forma-
lin. Subsequently, the material was processed in increasing
concentrations of alcohol, diaphanized in xylol, and embed-
ded in histological paraffin. Cross sections of 5 um thickness
were made with the aid of a rotating microtome (Microm,
HM320). The sections were stained using the Hematoxylin-
Eosin (HE) technique for qualitative histopathological analysis.
Digital imaging of HE and TG stained slides was performed
using a Carl Zeiss photo microscope attached to a Sam-
sung micro-camera connected to a computer with an image
capture card. The professional who read and interpreted
the findings was blind to each animal’s group designa-
tion.

Histological analysis was performed considering the fol-
lowing aspects:

e Persistence of fistulous tract;

e Area of remnant fistulous tract;
o Inflammatory infiltrate;

e Vascular congestion.

Persistence or closure of the fistulous tract visualized by
microscopy: closure was considered only when the entire tract

Table 1 - Evaluation of the remaining fistulous tract area
in the studied animals.

Rats Groups

GCo GCa GAV
1 946 422 754
2 501 573 430
3 894 545 259
4 782 677 330
5 1113 611 244
6 - - 221
7 - - 432
8 - - 403
9 - - 368
10 - - 347
Mean 847.2 565.6 377.8%
2 p<0.05.

was closed and the remnant, even if short, was considered
persistence.

Remaining fistulous tract area: under optical microscopy, in
a coronal section of the anal canal, in which the pixel area was
measured and converted to square micrometers (pm?) after
cursor marking the entire wall of the fistulous tract using the
Bioestat software.

For inflammatory infiltrate determination, a score system
was used to verify the local inflammatory process and its
intensity, which was classified as: (0) absence of inflammatory
infiltrate; (1) mild inflammatory infiltrate; (2) moderate inflam-
matory infiltrate; and (3) intense inflammatory infiltrate.

Vascular congestion was also assessed by light microscopy
applying the following score: (0) absent; (1) mild; (2) moderate;
and (3) intense.

Data analysis and comparison between experimen-
tal groups were performed using the nonparametric
Kruskal-Wallis test considering a significance level of 5%.

Results

There was no complete closure of the fistulous tract in any
of the animals. When assessing the area of the remaining
fistulous tract, an average of 847.2 um was observed in GCo;
565.6 pm in GCa, and 377.8 pm in GAV (p <0.05) (Table 1).

Fig. 2 illustrates the persistence of fistulous tracts in two of
the animals studied.

The mean inflammatory infiltrate score was 2.4 in GCo; 2.4
in GCa, and 2.3 in GAV (p>0.05) (Table 2).

In the assessment of vascular congestion an average of 1.6
was found in GCo; 1.4 in GCa, and 1.1 in GAV (p <0.05) (Table 3).

Discussion

The use of herbal medicines has increased greatly in recent
years in the treatment of various diseases. Regarding fistulas,
the use is very limited mainly in the West. Nevertheless, in
experimental research there is already a growing interest on
the subject, which may lead to the future incorporation of such
products in clinical situations.
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Fig. 2 - Photomicrograph demonstrating the measurement of the fistulous tract area after treatment. (A) GCo animal; (B)
GAV animal; arrows indicate the patent fistulous tract (HE 400 x).

Table 2 - Evaluation of the degree of inflammatory Table 3 - Evaluation of the degree of vascular congestion

around the fistulous tract in the studied animals.

infiltrate around the fistulous tract in the studied

animals. . e —
Rats Groups
GCo GCa GAV
GCo GCa GAV

1 0 1 2
1 2 2 3 2 1 2 1
2 2 3 2 3 3 2 2
3 3 2 3 4 1 0 1
4 2 2 2 5 3 2 2
5 3 3 3 6 - 2
6 - 2 7 - - 1
7 1 8 - 0
8 - - 2 9 - - 0
9 - - 2 10 - - 0
10 - - 3 Mean 1.6 14 1.12
Mean 24 2.4 2.3

3 p<0,05.

p<0.05.
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Aloe Vera has gained prominence as a healing agent. In a
recent publication, Oryan et al.° demonstrated in an experi-
mental study that the plant was able to promote rapid burn
wound healing in rats. It also had anti-inflammatory and
healing effects in the treatment of lichen planus, including
superiority and less adverse effects than corticosteroids, con-
sidered the standard treatment.”

In a systematic review of the prophylactic and therapeu-
tic effects of Aloe Vera on radiotherapy, there was a beneficial
effect on the skin lesions of individuals undergoing lung can-
cer radiotherapy and also in the treatment of actinic proctitis.®
Soares et al.” also observed that Aloe Vera in combination with
stem cells developed better bone repair and reduced inflam-
matory cascade than mesenchymal cells in an experimental
rat study.

Although in the present study there was no complete clo-
sure of any of the fistulous tracts, the group of animals treated
with Aloe Vera obtained significant lumen reduction compared
to the other groups, which leads us to infer that the closure
was in progress and probably if we extended the treatment for
a longer period there could be total closure in these animals.
As the number of publications on the use of herbal medicines
in anal fistulas is very small, the treatment period has been
stipulated based on literature data,* but the result obtained
here serves as a stimulus for further research to be carried
out evaluating the effect of its application over longer peri-
ods as well as at different concentrations. Regardless of the
projection made here about what could have happened, the
fact is that the lumen has been reduced, confirming what had
already been reported in similar researches®® regarding the
healing potential of Aloe Vera.

Another positive finding observed in the present study was
the fact that there was a significant reduction in vascular
congestion, which was also observed by other authors.*®’
Vascular congestion triggered by the inflammatory cascade is
one of the early stages of the inflammatory process, whereas
when the infectious/inflammatory condition is resolved,
decreased vascular congestion is also one of the early stages
of the end of inflammation.'® Although there was no decrease
in inflammatory infiltrate in the animals treated by Aloe Vera
compared to the other groups, there was a decrease in vascu-
lar congestion, i.e., the initial stage of inflammation reduction
occurred, which brings us back to the issue of treatment time.
It is possible that a longer treatment could also lead to a
decrease in the inflammatory infiltrate, and this possibility
should be verified in future research.

Despite the many publications on Aloe Vera demonstrat-
ingits ability to accelerate healing, decrease the inflammatory
process and even act as an antimicrobial agent, its efficacy
is not unanimous, and there are also experimental and clini-
cal situations in which such effects have not been confirmed.
Coelho et al.'! investigated oral wound healing in rats with
and without the use of hydroalcoholic extract of Aloe Vera and
found no difference between groups. They found that there
was also no reduction in the inflammatory process, similar
to that observed in the present research, which leads us to
question whether the vehicle used could influence the results,
since Comparin et al.* found a reduction in the inflammatory
process of anal fistulas in rats using the same plant for treat-
ment, but with glycerin as a vehicle. In the present research,

carbopol was used as a vehicle and no decrease in the inflam-
matory process was observed. Thus, with conflicting results
for the same plant but different vehicles, one may question
whether this could influence the outcome, perhaps because
some vehicles allow greater product availability in the treated
area than others.

Tumay et al.'? also question whether the vehicle, prod-
uct concentration, and method of Aloe Vera application may
interfere with the results. These authors observed that when
using the plant by gavage there was a higher risk of intesti-
nal anastomosis rupture in rats, inferring that this was due
to lower collagen production, contrary to the vast majority
of Aloe Vera publications, which reported the opposite, higher
collagen production and faster healing. This may also be the
reason why there was no decrease in inflammation or com-
plete fistula closure as opposed to that reported by Comparin
etal.* — so far the only publication on Aloe Vera for anal fistula
treatment and therefore our only source of direct compari-
son. These authors, in addition to using a different vehicle
than the one used in the present study, applied the product by
dripping on cotton setons that remained in the fistulous tract
during treatment, rotating it so that the product was in con-
tact with the interior of the fistulas. In the present study, we
chose not to use seton and the product was injected through
the external orifice. It is possible that the Aloe Vera-soaked
cotton seton may have allowed for greater availability of the
product as opposed to the method used here, thus indicating
another need for future research to determine the best means
of using Aloe Vera. Retrospectively evaluating the results, we
understand that the introduction of a plastic catheter into the
external orifice to inject the product may also have been a
cause of no decrease in inflammation, which could perhaps
be circumvented by maintaining an untreated period for spec-
imen collection. Future research may provide answers to this
question as well.

Thus, these results show a promising finding for the treat-
ment of anal fistulas with Aloe Vera, taking into account the
significant reduction in lumen and vascular congestion. The
main limiting factor of the study is based not on the prod-
uct, but on the lack of standardization of both the application
technique and the vehicle to be used, which opens a field of
research to be explored.

Conclusion

Aloe Vera extract associated with carbopol as a vehicle was
not able to completely close the fistulous tracts or reduce the
inflammatory process of the animals studied, but it promoted
lumen reduction and decrease in vascular congestion.
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