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Effects of Aloe vera on the healing of skin
flaps in oophorectomized rats

Efeitos da babosa (Aloe vera) na cicatrizacdo de retalhos cutdneos em
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ABSTRACT

Introduction:Cutaneous flaps canbe complicated by bothischemiaand estrogen deficiency.
Inthismanner,itisdesirabletoimprovethehealingprocesswiththe use ofmedicinal plants,such
as Aloe vera.

Objective: To evaluate the effect of Aloe vera’s glycolic extract on skin flaps performed
on oophorectomized rats.

Methods: Cutaneous flap was performed in 20 animals, distributed in four groups, sub-
mitted to differentiated procedures, with microscopic (21st day) and macroscopic analysis
(seventh and 14th day).

Results: Microscopic variables were not significant. Two groups showed improvement
in the general condition of the wound, and only one presented significant closure of the
wound.

Conclusions: The Aloe vera extract yielded promising parameters regarding the macros-
copic aspects; however further studies are necessary for a better evaluation.

Keywords: Aloe; Wound healing; Estrogens

RESUMO

Introducdo: Os retalhos cutdneos podem ser complicados tanto pela isquemia quanto pela deficiéncia
estrogénica. Assim, busca-se a melhora do processo de cicatrizagdo com o uso das plantas medicinais,
como a babosa (Aloe vera).

Objetivo: Avaliar o efeito do extrato glicélico de Aloe vera em retalhos cutdneos realizados em ratas
ooforectomizadas.

Métodos: Foram realizados retalhos cutdneos em 20 animais, distribuidos em qua-
tro  grupos, submetidos a procedimentos diferenciados, com posterior andlise microscépica
(21° dia) e macroscopica (sétimo e 14° dia).

Resultados: As varidveis microscépicas ndo apresentaram relevdncia significativa. Dois grupos de-
monstraram melhora no estado geral da ferida, e s6 um apresentou fechamento significativo da ferida.
Conclusées: O extrato de Aloe vera apresentou pardmetros promissores nos aspectos macroscopicos,
contudo mais estudos sdo necessarios para melhor avaliagdo.

Palavras-chave: Aloe; Cicatrizagdo; Estrogénios
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Effects of Aloe vera on the healing of cutaneous flaps

INTRODUCTION

In the fields of plastic surgery and dermatology, skin flaps
are widely used, especially in reconstructive surgeries. Ischemic
complications, however, are of great concern and may require
secondary surgical interventions, generate multiple infections
and delay future treatments, due to the presence of tissue ne-
crosis.'

In face of this, estrogen deficiency has been shown an
important mechanism in healing complications. Due to the pro-
cess of demographic transition and the resulting increase in the
population’s average age, almost a third of a woman’s life is cha-
racterized by a state of estrogen deprivation. This is associated
with numerous age-related events, including poor healing and
decreased viability of cutaneous flaps.?

Current literature supports the thesis that estrogen acts
as a free radical scavenger, with this effect extending beyond its
hormonal role in biological systems. In this sense, Coksun et al.
* have demonstrated that oophorectomy had unfavorable effects
on the skin flap viability in a rat model, with a significant increa-
se in tissue myeloperoxidase levels.

For better healing of the flap, vasodilator drugs, including
medicinal plants, can be associated. Regarding phytotherapy,
Aloe vera is widely used in studies that associate the plant’s effects
with wound healing, mainly due to the immunomodulatory ef-
fects, such as the activation of cytokines linked to the healing
process and the formation of new vessels.>*

It is estimated that Aloe vera (L.) has about 200 biolo-
gically active molecules that act synergistically on fibroblasts
during the formation of a new epithelium, acting on the pro-
duction of collagen and glycosaminoglycans, improving tissue
remodeling.” Eshghi et al. concluded that topical application
containing A. vera resulted in less postoperative pain and accele-
rated healing with lower analgesic consumption as compared to
the placebo group.®

The cicatrizing effects of A. vera were demonstrated in
several animal models. Mendonga et al.” observed a rapid rate of
epithelialization and increased blood vessel formation when stu-
dying the morphological and morphometric aspects of the cica-
tricial process of induced surgical lesions in Wistar rats. Proteins
and glycoproteins that were isolated from the A. vera gel showed
anti-inflammatory activity in vitro by significantly reducing the
COX-2 and lipoxygenase enzymes. When tested on animals,
these proteins were able to accelerate the healing process and
increase cell proliferation."

Based on positive outcomes obtained with Aloe vera’s leaf
extract in several healing models and in light of the need for
therapeutic measures for improving the viability of skin flaps
in the presence of estrogen deprivation, the present study was
aimed at evaluating the macroscopic and microscopic aspects of
cutaneous flaps in oophorectomized rats treated with Aloe vera’s
glycolic extract.

OBJECTIVE
To evaluate the healing effect of Aloe vera’s glycolic ex-
tract on skin flaps in oophorectomized rats.
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METHODS

Ethical aspects

This investigation was carried out in compliance with
the Brazilian Federal Law No. 11,794 of 2008 and the Ethics
Principles of the Brazilian Society of Animal Experimentation
(COBEA), with prior approval of the research project by the
Research Ethics Committee for Animal Use of the Universidade
do Estado do Pari, Belém (PA), Brazil.

Study methodology and sample selection

The present study was characterized as an experimen-
tal, prospective and interventional study aimed at evaluating the
effect of Aloe vera’s glycolic extract on the healing of cutaneous
flaps induced in oophorectomized Wistar lineage rats.

Twenty-nine female Rattus norvegicus (Wistar), of appro-
ximately 90 days old, weighing between 200g and 250g were
used. The animals were kept in an environment with control-
led temperature before and after the procedure, under 12-hour
light-dark cycle, with water and rat specific ration offered ad
libitum.

Distribution of experimental groups

The animals were randomly assigned to four study
groups, each with five individuals.

Group AV (GAV): Animals that underwent the dorsal
cutaneous flap technique 2x2, followed by topical treatment
with Aloe vera for 21 days.

Group SF (GSF): Animals that underwent the dorsal
cutaneous flap 2x2 technique, without topical treatment of Aloe
vera.

Group OOP AV (GOOPAV): Animals technique the
oophorectomy technique one month before the flap was per-
formed. At the end of this period, the 2x2 dorsal cutaneous flap
technique was performed followed by topical treatment with
Aloe vera for 21 days.

Group OOP SF (GOOPSF): Animals that underwent
the oophorectomy technique one month before the flap was
performed. At the end of this period, the 2x2 dorsal cutaneous
flap technique was performed, without topical treatment with
Aloe vera.

Technical Procedures

Preoperative and anesthesia

The animals were anesthetized with ketamine (70mg /
kg) and Xylazine (10mg / kg), by intraperitoneal route, with
the anesthetic plane evidenced through interdigital pressure and
absence of paw retraction reflex, in the absence of the breech
reflex.

Trichotomy and antisepsis

The animals were anesthetized and harnessed with the
aid of adhesive tape on a surgical board (20x30cm) in the ven-
tral decubitus position. The trichotomy of the dorsal region and
posterior antisepsis of the surgical area were performed with
polyvinylpolypyrrolidone.
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Surgical technique

Oophorectomy

In the animals of OOP AV and OOP SF groups, the
abdominopelvic cavity was incised, with subsequent identifica-
tion of the ovaries. The ovarian pedicles were clamped and the
vessels ligation was performed with 8-0 nylon. Next, the ovaries
were removed bilaterally at the junction of the uterine horns,
followed by revision of the hemostasis. Then the cavity was clo-
sed with 4-0 nylon monofilament thread. One month after the
procedure, the skin flap was performed.

Skin flap

The preparation of the 2cm long and 2cm wide subcuta-
neous dorsal skin flap with cranial base was performed according
to the Acevedo-Bogado et al."" modified technique, observing
the inferior angles of the scapulae as anatomical cranial limits. In
all animals, the area was demarcated using previously prepared
and sterilized molds. Next, the cutaneous flap was performed
using scalpel with n°. 15 blade. Subsequently, the flap’s site di-
vulsion was carried out with the displacement of the adjacent
muscle-aponeurotic plane. This was followed by the elevation of
the floor, repositioning and suture with single stitch, standardi-
zing the same technique for all groups, using 4-0 nylon thread."

Topical administration of Aloe vera’s leaf extract

The glycolic extract of Aloe vera was supplied as topical
gel by Farmicia Personale Ltda, Belém, (PA) Brazil. Immediately
after performing the dorsal cutaneous flap in the rats, the animals
of AV and OOP AV groups underwent topical treatment with
Aloe vera’s glycolic extract,'? by application of the gel in the skin
flap with the assistance of a sterile swab.” This procedure was
repeated every 24 hours for 21 days, totaling 21 dressings.

Post-operative care

After the surgery, the rats were placed in individual cages
with sterile wood shavings for postoperative recovery, having
bee observed for two hours, separated from each other in order
to avoid dehiscence of the sutures.

Macroscopic analysis

Photographic follow-up of the development of the skin
flaps was performed with a Canon EOST3 Rebel 10 megapixels
camera from a 15cm distance between the camera and the ani-
mal, on the 7" and 14™ postoperative days, in all groups.'?

The analyzed macroscopic aspects of the wound were:
wound’s general state — (4) excellent, (3) good, (2) regular, and (1)
poor; wound’s appearance — (0) closed or (1) open; presence of crusts
— (1) present or (0) absent; and observations related to inflamma-
tion in the operative wound (edema and hyperemia) — (0) absent, (1)
slight, (2) moderate, and (3) intense.

Microscopic analysis

All animals underwent biopsy and euthanasia on the 21%
day after the flap was performed, with a sample of the skin of
each animal having been removed by means of a cold scalpel
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biopsy, leaving a 1cm margin between the scar and the collection
incision.

The specimens were removed and immediately deposit-
ed in 10% formalin. After preparation of the tissues on slides for
microscopic study, they were stained with hematoxylin / eosin,
in addition to Masson’s trichrome staining, for evaluation of col-
lagen fibers.

A pathologist physician, who was unaware of the group
to which the slides belonged, analyzed the samples morpholog-
ically under optical microscopy.

The parameters analyzed were collagen fibers, epithelializa-
tion, as well as proliferation of vessels and fibroblasts, which were
classified as (0) absent, (1) mild, (2) moderate, and (3) intense,
according to the parameters of Vieira et al."?

Data analysis

The outcomes underwent the statistical analysis of multi-
ple comparisons using the chi-square partition and Kruskal-Wal-
lis tests, and in the case of a statistically significant difference, o0 =
0.05 was adopted as the significance level. In addition, the data
were stored in Excel 2010 spreadsheets, and analyzed using the
Bioestat® 5.3 software.

RESULTS

The moderate presence of collagen and fibroblasts was
similar in all groups after the biopsy that was performed in the
21% postoperative day, thus not presenting statistical difference.
(Graph 1)

The proportion of vessels was higher in OOP AV group,
having been considered moderate in 40% of the rats, whereas in
OOP SF group, 20% of the animals had such a parameter, mainly
in comparison to AV and SF groups, which showed mild prolif-
eration. Both increases, however, were not statistically significant
(Graph 2).

Epithelization occurred at higher levels in GSF and
GOOPAV, in 40% of the rats in both groups, whereas in OOP SF

4.0

30— 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 B AV* OOP AV
SF OOP SF

2.0 —
1.4 1.4 14

1.2 12
1.0 — 1.0 1.0 1.0
0.0 — I
Collagen Fibroblasts Vessels Epithelium

GRAPH 1: Analysis of the presence of collagen, fibroblasts, vessels and
epithelium in the scars of the evaluated groups 21 days after the imple-
mentation of the cutaneous flap.

Kruskal-Wallis test. P = 0.2511 (vessels) and P = 0.4257 (epithelium) /
Source: Research Protocol.
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group it occurred only in 20% of the animals, nevertheless there
was no statistical significance between the groups (Graph 1).

Regarding the macroscopic analysis, according to the ge-
neral state of the wound (Graph 2), there was statistical signifi-
cance in the comparison between each group between D7 and
D14 in AV and SF groups, which showed improvement of about
90% and 100%, respectively. Regarding the medians (Table 1),
AV group yielded a higher value as compared to SF group, in
both D7 and D14. The rats in OOP AV and OOP SF groups
also showed improvement of approximately 34% in D14; ho-
wever, there was no significant support in the analyzed statistics.

Regarding the wound’s appearance (Graph 3), only SF
group presented significant closure of wounds in about 60% of
the animals in D14. Meanwhile, AV and OOP SF groups sho-
wed a reduction of about 14% without significance.

Regarding the presence of crusts (Graph 4), comparing
D7 and D14, AV group showed a significant reduction of 80%,
as did OOP AV group, with 30%. In addition, SF group had a
10% reduction, however without statistical significance, whereas
OOP SF group did not present variation between the two ex-
perimental timepoints.

As for inflammation (Graph 5), on the 7* and 14™ days, a
total and significant reduction of 100% was observed in all GAV
rats at D14, whereas the other groups did not yield significant
results.

It is worth mentioning that when comparing the groups,
the authors of the present study verified a significant difference
only in the variable presence of crusts at D14, when GAV yielded
the most significant improvement — of 40% — in the reduction
of the operative wound’s crusts.

DISCUSSION

From a microscopic point of view, the present study
did not identify differences in the presence of collagen and in
the proliferation of fibroblasts between the analyzed groups. It
is known that the proliferative phase of healing process can be

General state MDay o7 M Day14
5.0
4.0 3.8
30 3.2 3.2 3.2
o 2.0 2. 2. |

1.6
= N B
0.0 |
Av* SF* 0OP AV OOP SF

GRAPH 2: Comparison between the groups regarding the wound’s general
state on the 7% and 14" day after the implementation of the skin flap.
Kruskal-Wallis test. * P = 0.0118 (AV) and P = 0.0177 (SF) /

Source: Research Protocol
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divided into three subphases: reepithelialization, fibroplasia and
neoangiogenesis. In the fibroplasia subphase, fibroblasts arise and
collagen production occurs. ' It was therefore inferred that, on
the 21* day of the evaluation, all groups had also passed through
the fibroplasia phase, thus presenting similar amounts of these
components in their wounds. This fact is related to a limitation
of the study, which corresponds to the late evaluation of the
mentioned variables.

Regarding the presence of vessels in the studied groups, a
higher proportion was observed in OOP AV group. It is known
that estrogen deprivation is linked to slower healing of acute
wounds, as well as to the loss of estrogen’s protective factors,
such as prevention of ischemic lesions. * In this manner, it is
suggested that the use of Aloe vera was beneficial in the evaluated
group, allowing less inflammation and improvement of neoan-
giogenesis, resulting in greater tissue perfusion, which reduced
the risk of ischemia and wound necrosis.

In this circumstance, the action of Aloe vera as a poten-
tiator of angiogenesis and access to oxygen, associated with its
antioxidant effects mediated by the presence of superoxide dis-
mutase and glutathione peroxidase in its gel stands out, ' facili-
tating estrogen-deficient healing.

In a comparative analysis between the 7" and 14" day of
development of the healing of a cutaneous flap in rats with and
without estrogenic deprivation, the present study showed that
there was a macroscopic improvement in the animals treated
with topical extract of algae in their wounds.

When approaching the wounds’ general state, the authors
of the present study could observe the presence of improvement
in the development patterns from the 14" day, in the groups that
received Aloe vera — mainly in AV group, unlike in OAB AV —
due to the presence of estrogen, which is crucial to the healing
process, as demonstrated by Routley and Ashcroft. '* The fact
that AV group had a higher average, with a greater number of
animals rated with excellent for the appearance of their wounds,
is linked to the presence of phytotherapics, especially in the ba-
lance of antioxidants / pro-oxidants that act in a beneficial way
in the cellular repair phases. '’

That action can also be observed in open wounds, as in
the study by Mendonga, * which assessed the positive synergism
of the association of a microcurrent and albumin in the healing
process of wounds in Wistar rats. However, the positive patterns
of the general state of the wound was not verified in the healing
of burns, a fact that was evaluated by Dat et al., ' who demons-
trated that Aloe vera is not an incremental factor in healing when
compared to the use of silver sulfadiazine.

Regarding the appearance of the wound, it is interesting
to note that a significant closure was verified only in GSF due
to the fact that the operative wounds of this group remained
open in D7, with improvement occurring only in D14. In other
groups, especially in GAV, the wounds of the vast majority of
animals were already closed at the beginning of the evaluation.

It should be noted that there was closure, even if not
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TABLE 1: Descriptive statistics of macroscopic aspects of healing, distributed by groups, on the 7*"and 14" day after the implementation of the skin flap

Group AV

General state D7 General state D14 Aspect D7 Appearance D14 Crusts D7 Crusts D14 Inflammation D7 Inflammation D14
Sample size 5 5 5 5 5 5 5 5
Minimum 1 3 1 1 2 1 (o] o]
Maximum 3 4 1 1 2 2 3 (o]
Total amplitude 2 1 (o] [¢] o} 1 3 o]
Median 2 4 1 1 2 1 2 0
First quartile (25%) 1 4 1 1 2 1 2 o
Third quartile (75%) 3 4 1 1 2 1 3 o
Interquartile Deviation 2 0 o} 0 0 0 1 o}
Arithmetic mean 2 3.8 1 1 2 1.2 2 0.0
Variance 1 0.2 o] 0 o] 0.2 1.5 o]
Standard deviation 1 0.4472 o] o] 0 0.4472 1.2247 o]
Coefficient of variation 50% 1.77% - - - 37.27% 61.24%

Group SF

General state D7 General state D14 Aspect D7 Appearance D14 Crusts D7 Crusts D14 Inflammation D7 Inflammation D14
Sample size 5 5 5 5 5 5 5 5
Minimum 1 3 1 1 2 1 1 o
Maximum 3 4 2 1 2 2 3 2
Total amplitude 2 1 1 ¢} 0 1 2 2
Median 1 3 2 1 2 2 2 1
First quartile (25%) 1 3 1 1 2 2 1 1
Third quartile (75%) 2 3 2 1 2 2 2 1
Interquartile Deviation 1 0 1 0 0 0 1 o}
Arithmetic mean 1.6 3.2 1.6 1 2 1.8 1.8 1.0
Variance 0.8 0.2 0.3 o] 0 0.2 0.7 0.5
Standard deviation 0.8944 0.4472 0.5477 (o] 0 0.4472 0.8367 0.7071
Coefficient of variation  55.90% 13.98% 34.23% - - 24.85% 46.48% 70.71%

Group OOP AV

General state D7 General state D14 Aspect D7 Appearance D14 Crusts D7 Crusts D14 Inflammation D7 Inflammation D14
Sample size 5 5 5 5 5 5 5 5
Minimum 1 2 1 1 2 1 [o] o]
Maximum 3 4 2 2 2 2 3 2
Total amplitude 2 2 1 1 0 1 3 2
Median 3 3 1 1 2 1 2 1
First quartile (25%) 2 3 1 1 2 1 1 o
Third quartile (75%) 3 4 2 1 2 2 2 1
Interquartile Deviation 1 1 1 ¢} 0 1 1 1
Arithmetic mean 2.4 3.2 1.4 1.2 2 1.4 1.6 0.8
Variance 0.8 0.7 0.3 0.2 0 0.3 1.3 0.7
Standard deviation 0.8944 0.8367 0.5477 0.4472 0 0.5477 1.1402 0.8367
Coefficient of variation  37.27% 26.15% 39.12% 37.27% - 39.12% 71.26% 104.58%

Group OOP SF

General state D7 General state D14 Aspect D7 Appearance D14 Crusts D7 Crusts D14 Inflammation D7 Inflammation D14
Sample size 5 5 5 5 5 5 5 5
Minimum 1 3 1 1 2 2 (o] (o]
Maximum 3 4 2 2 2 2 2 2
Total amplitude 2 1 1 1 o} o] 2 2
Median 3 3 1 1 2 2 2 1
First quartile (25%) 2 3 1 1 2 2 2 o}
Third quartile (75%) 3 3 1 1 2 2 2 2
Interquartile Deviation 1 (o] o (o] o} o (o] 2
Arithmetic mean 2.4 3.2 1.2 1.2 2 2 1.6 1.0
Variance 0.8 0.2 0.2 0.2 o} (o] 0.8 1
Standard deviation 0.8944 0.4472 0.4472 0.4472 0 0 0.8944 1
Coefficient of variation  37.27% 13.98% 37.27% 37.27% - - 55.90% 100.00%

Surg Cosmet Dermatol. Rio de Janeiro v.10 n.3 jul-set. 2018 p.230-7.



Effects of Aloe vera on the healing of cutaneous flaps

Aspect of wound BEpayoy " Day14
2.0
1.6
1.4
1.2 1.2 1.2
1.0 1.0 1.0
1.0 —
0.0
AV SF* OOP AV OOP SF

GRAPH 3: Comparison between groups regarding the appearance of the
wound on the 7" and 14" day after the implementation of the skin flap
Kruskal-Wallis test. * P = 0.0495 (SF)

Source: Research Protocol

Presence of crusts EDayo7 MDayi4
3.0
2.0 2.0 2.0 2.0 2.0
2.0
1.8
1.2 1-4
1.0 — I
0.0
AV SF* OOP AV OOP SF

GRAPH 4: Comparison between the groups regarding the presence of
crusts on the 7" and 14" day after implementation of the skin flap.
Kruskal-Wallis test. *P = 0.0143 (AV) and P = 0.0495 (OOP AV)
Source: Research Protocol

significant, in OOP AV group, while there was no variation re-
garding wound closure in OOP SF group between the evalua-
tive experimental timepoints. This comparison raises questions
about the Aloe vera’s possible healing action, demonstrating that
the presence of the phytotherapic allowed the closure of wounds
in the presence of estrogen deprivation — although later than in
the non-oophorectomized groups —a phenomenon that was not
seen in the group that was not treated with the plant.

This difference in the wound closure pattern can be at-
tributed to the positive action of Aloe vera in tissue regeneration,
" even in oophorectomized animals, since the plant not only
increases the amount of collagen in the wounds site, but also
increases the transverse connections between the collagen bands,
resulting in the acceleration of the healing process.

Regarding the fo inflammation in the operative wound cri-
teria, all groups analyzed showed a predominance of moderate
and intense degrees of edema and / or hyperemia on the 7" day.

235
Inflammation Day o7M Day 14
3.0
2.0
2.0 1.8
1.6 1.6
1.0 1.0
) I I 0.8 I
0.0

0.0

AV* SF* OOP AV OOP SF

GRAPH 5: Comparison between the groups regarding the presence of
inflammation on the 7th and the 14th day after the implementation of the
skin flap.

Kruskal-Wallis test. *P = 0.0356 (AV)

Source: Research Protocol

On the other hand, on the 14" day, 100% of GAV animals did
not show significant inflammatory signs, a fact evidenced by the
anti-inflammatory action of Aloe vera, especially regarding the
percentage decrease in studies of neutrophil infiltration, angio-
genesis and expression of TCD8+ lymphocytes. However, des-
pite a 50% decrease in the GOOPABF’ phlogistic signs, which
would imply in a possible beneficial action arising only from the
plant’s action, the authors did not evaluate the statistical signifi-
cance of this variable in any of the groups.

Regarding the presence of crusts, an indicative of better hea-
ling, it was more significant in GAV group, in which there was
synergistic presence of estrogenic action and Aloe vera. Estrogen
is proven to be a potentiator of the healing process, especially
demonstrated in studies with genistein, a natural substance that
mimics estrogenic action, improving healing parameters, even in
the postoperative period of techniques that used cutaneous flaps
similar to those used in the present study, resulting in the group
with the greatest healing. 2 Aloe vera is also considered by other
authors as having a strong positive impact on wound closure, es-
pecially in recent studies that demonstrated the biological func-
tion of accelerating the healing process in chronic wounds, in
addition to reducing the chronic pain process and the persistent
inflammation with reduction of lymphocytic infiltration. *!, %

It is also interesting to note that the isolated action of
Aloe vera was beneficial, especially in the oophorectomized rats
in GOOPAV,since the operative process decreases the hormonal
amounts of estrogen and hampers the healing of cutaneous flaps.
Despite that, this group experienced a significant reduction in
the size of their crusts, although it was smaller regarding the re-
sults experienced in GAV group, in which there was association
of the estrogen with Aloe vera. Of the other groups compared by
the authors, GSF showed a minimal, probably physiological, but
not significant reduction, whereas GOOPSF showed the lowest
reduction rate, possibly explained by the absence of physiologi-
cal estrogen, nevertheless not experiencing significant outcomes
either.

Surg Cosmet Dermatol. Rio de Janeiro v.10 n.3 jul-set. 2018 p.230-7.



236 Alvares LOT, Martins Neto ES, Leite GMO, Dérea MA, Barros EMN, Andrade MC, Oliveira MS

CONCLUSION

Aloe vera extract has promising effects on the healing of
skin flaps in oophorectomized rats. Outcomes showed a signi-
ficant improvement in the use of the plant in variables such as
the animal’s wound’s general state, wound’s appearance, inflammation
and presence of crusts. There was, however, no significant outcome
that would confirm improvement of the microscopic parameters
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