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ABSTRACT

PURPOSE: To evaluate the effects of crude extract of Euphorbia tirucalli in cutaneous wound healing.

METHODS: A total of 20 Swiss mice were randomly divided into two groups, aveloz (GA) and control (CG), and each group was
further divided into two subgroups based on the deaths scheduled for the 7th and 14th days after surgery. The animals underwent a
resection of cutaneous fragment with 1cm in diameter on the dorsum; the GA was applied in each animal on the subsequent days,
0.1 mL (30 mg/mL) hydroalcoholic extract of Euphorbia tirucalli was applied on the wound, while the same volume of 0.9% saline
solution was applied to the GC. It was evaluated the lesion diameter and after programmed death, a surgical specimen was resected for
histopathology.

RESULTS: In the macroscopic analysis, no statistically significant difference was observed (p = 0.120 and p = 0.186, for the 7th
and 14th days of death, respectively). The histological evaluation revealed no statistically significant difference in the variables acute
inflammation (p = 0.014) and fibrosis (p = 0.018), when compared the group aveloz with the control group on day 14.
CONCLUSION: The crude hydroalcoholic extract of Euphorbia tirucalli L. demonstrated better outcomes in the healing process, acute
inflammation and fibrosis on the 14 day postoperatively.
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Introduction

The phytotherapy potential for use in medicine has been
highlighted in the scientific community interested in finding new
substances that can stimulate surgical repair. However, it is still
incipient the works with scientifically structured methodology.
Most publications are empirical testing based on popular saying'.

Brazil has the largest diversified forest reserve in the
planet. Many of these species used for medicinal purposes are
consumed with little or no scientific evidence of'its pharmacological
properties, both in rural and urban regions?.

In recent years, there has been verified the appreciation of
popular practices or unscientific, including the slow reintroduction
of medicinal herbs as alternative or complementary therapy.
Several herbal remedies have been tested and used in the healing
of skin wounds that proved promising. Other natural or synthetic
substances, topical and internal use, have been widely studied with
the aim of helping the healing process*!°.

Euphorbia tirucalli L. [Euphorbiaceae] is known in
Brazil as” aveloz”. The latex of E. tirucalli has been used by native
people as traditional medicine as anti-helminthic, antisiphilitic and
anti-tumoral'!-4,

Some biological properties of E tirucalli have been
confirmed such as larvicidal, mollucide, bactericidal and anti-
herpes activities'>!”. These activities are likely related to the
presence of phytosterols and triterpenes'?.

The study aims at evaluating the topical use of the
crude extract of E. tirucalli on the wound healing in mouse skin,

emphasizing the macroscopic and histological aspects.

Methods

The project was evaluated and approved by the by
the Ethics Committee in Research at the Federal University of
Maranhao (UFMA), protocol n® 23115 008767/2008-40. The
study followed the guidelines for animal research as set out by the
Brazilian College of Animal Experimentation (COBEA).

The sample consisted of 20 male Swiss mice (Swiss
webster, Rodentia Mammalia), supplied by the UFMA vivarium.
It was between 40 and 60 days old (46 days mean age). The
weight was between 24g and 30g (25.3g mean weight). They
were kept in groups of five per standard cage for the species at
the Research Laboratory of the Physiology Department where
the light-dark cycle was 12 hours and humidity was the same
as a normal environment without any artificial regulation. The

temperature was constant at 20 + 2°C. The animals were fed on
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standard commercial food and had free access to water throughout
the experiment.

The animals were randomly divided into two groups of
ten (10) mice: control group (CG) and Group Aveloz (GA). These
groups were redistributed into two subgroups of five animals and
denominated subgroup CG7 and CG14 and subgroup GA7 and
GA14 according to the days of death (7th and 14th postoperative
days), respectively.

Each animal was subjected to anesthesia with 2%
xylazine hydrochloride (5mg/kg MI) (Kensol®) and 5% ketamine
hydrochloride (22mg/kg, IM) (Vetanarcol®) combined in the same
syringe.

After anesthesia, each mouse was placed in the prone
position, immobilized on an operative board and submitted to
trichiasis in the dorsal region in the area of 6 cm?. For demarcating
the skin to be withdrawn, a metallic punch with cutting blade on its
lower edge was used to remove a circular skin fragment with 1 cm
in diameter on the back of the animal. After surgery and recovery
from anesthesia, each animal was placed in cage with free access
to food and water, kept at the same preoperatively conditions of
temperature and brightness. They were evaluated clinically every
day.

In the Group Aveloz was performed the dripping
procedure using a lmL-insulin syringe by applying 0.1 mL
of crude extract of Euphorbia tirucalli L. after 24 hours and
performing one daily application continuously in the morning at
the same time on subsequent days until the eve of the death of the
animals. Regarding the animals in the control group, 0.9% saline
solution was administered by dripping using the same volume,
time and frequency as the Aveloz Group.

The animals were killed by a lethal dose of 2% xylazine
(20mg/kg, IM) and 5% ketamine hydrochloride (30mg/kg, IM) in
the predetermined days of death for each subgroup.

A stereoscope microscope with 2.5-fold magnification
was used to determine the largest diameter of the wound and its
macroscopic features. The wound was measured at the largest
diameter with a digital caliper graduated in millimeters. Data were
recorded daily in form protocol for comparison.

After macroscopic assessment, the surgical specimen
resection was performed in diameter 2cm?, including lesion in
the center by means of surgical scissors. The samples were placed
in individual vials containing 10% formalin and submitted for
histological analysis.

The slides were analyzed under a tetraocular microscope
by the same pathologist. The histological field was evaluated using
theobjectivelens of 5, 10and x40 and ocular of x10 of magnification.
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The histological criteria included: acute inflammation, chronic

inflammation, fibroblast proliferation, collagen deposition,
wound repithelialization and vascular neoformation. Variables
were classified according to intensity (mild, moderate or severe)
following the scale of crosses (x to + + +)

The software Biostat 5.0 (Microsoft), the Student t
test and Mann-Whitney test were used for data analysis at the

significance p <0.05.

Results

Regarding the clinical observation of the
animals, there was no difference in the evaluation days between
groups (Control Group and Group Aveloz). Animals evolved with
good diet acceptance, absence of wound infection and showed no
significant changes in body weight.

Wound diameter analysis was based primarily on the
diameter obtained at the last check; the comparison was intergroup
between the subgroups with the same date of death of the animals.
A comparison of Control with Aveloz subgroups with death of the
animals in seven days (CG7 and GA7) showed p = 0.120, while
the study on day 14 (CG14 and GA14), showed p = 0.186, not
statistically significant. Wound diameter averages on the last day

of each group are shown in Figure 1.
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FIGURE 1 - Wound diameter averages (cm) on the last day of each group.

Statistical analysis of these data was performed using the
Student t test.

The histopathological results are presented in Tables 1
and 2.
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TABLE 1 - Histological evaluation (acute inflammation,
chronic inflammation, fibroblast proliferation and fibrosis) of
skin healing parameters in animals treated with raw extract of

Euphorbia tirucalli and control (0.9% saline solution).

Histological Days / Groups
variables
43 7 Days 14 Days
Aveloz Control Aveloz Control
-3) + @)
A | OO g e
inflammation
'p >0.05 0.014*
Chronic ++(5) ++(5) +(5) +(5)
inflammation
'» >0.05 >0.05
+(1)
Fibroblast = ++(5) ++ (5) )
proliferation
'p >0.05 >0.05
+4
+(5) +(5) ++ (5) ++(( 1))
Fibrosis
/p
>0.05 0.018*

Variables were classified as absent (-), discreet (+), moderate (+ +) or severe
(+++), based on the relative intensity of acute inflammation, chronic inflammation,
fibroblast proliferation and fibrosis. The number in parentheses is the number of
animals in each classification. *Implies statistical significance (p<0.05)



TABLE 2 - Histological evaluation (angiogenesis and
reepithelialization) of skin healing parameters in animals treated

with raw extract of Euphorbia tirucalli and control (0.9% saline

solution).
Histological Days / Groups
variables
'p 7 Days 14 Days
Aveloz Control Aveloz Control
+@3
HE HE 6 ®
Angiogenesis ++(2)
/p
>0.05 >0.05
+(5) +(5) ++ (5) ++ (5)
Reepithelialization
/p
>0.05 >0.05

Variables were classified as absent (-), discreet (+), moderate (+ +) or severe (+++),
based on the relative intensity of angiogenesis. For reepithelialization were used
absent (-), partial (+) and complete (+ +). The number in parentheses is the number
of animals in each classification.

Using the Mann-Whitney

classificatory character of variables,

justified by the
histopathological

test,

the
subgroups of CG14 and GA14 showed statistical significant
difference in favor of aveloz in acute inflammation and fibrosis,
with p = 0.014 and p = 0.018 respectively. The other variables

were not statistically significant in both groups.

Discussion

Euphorbia tirucalli L., focus of this study, has numerous
applications already confirmed by experimental studies, such as
the anti-bacterial, anti-herpes and anti-mutagenic effects'>!”18, The
healing potential of this plant is based on reports from other studies,
coupled with the fact of the existence of other species of the same
family with the same effect, such as Jatopha gossypiifolia L.°.

The skin was the organ chosen for the study due to the
great need to discover new pro-regenerative/healing elements with
clinical application, since the increase in human life expectancy
fostered therapeutic movements that contribute positively in
driving chronic diseases such as diabetes mellitus, peripheral
vascular disease, prothrombotic situations and neuropathies.
Moreover, other authors have described the use of other herbal

medicines in healing skin”%20-22,
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The route of choice for the extract application was
based on the ease in performing the daily administration once
most agents with pro-healing function used, now currently in the
clinical environment, being topic action and aimed at avoiding
greater interference and increased toxicity with respect to the
intermediate metabolism of the animal if chosen oral or parenteral
administration.

The schedule of days for induction of animals deaths
(seven and 14 days postoperatively) was proposed aiming at
giving this work a greater comparative capacity with other studies,
basing on the stages of repair-healing process (especially in the
first two weeks), in contrast with some studies such as Dornelles
et al.®, that investigated the healing potential of aloe (Aloe vera)
in skin wounds in rabbits, observing them for 34 days and Nitz,
who used the mastruz (Coronopus didymus), observed the animals
until the 7th day*.

The forms of assessment, both macroscopic as
microscopic, aimed at characterizing the possible differences
generated by the extract application. Since the daily measurement
of the diameter of the lesion was the most concrete and pragmatic
way to jointly undertake a clinical and mathematical assessment
on the wound development, which concurs with other studies in
the scientific literature®.

Histology was performed to increase the power of
inference about the repair started, thus using hematoxylin-eosin
(HE) in preparation of the slides, method also chosen by Nitz in
the morphometric study on cutaneous wound healing in rats using
Coronopus didymus and Calendula officinalis. However, Lucena
et al.®, to assess the action of aroreira (Schinus terebinthifolius
Raddi) in the healing of surgical wounds in rats bladder, used the
Masson trichrome (used to better demonstrate collagen deposition)
in addition to HE for histological examination, this staining
technique was also used by Martins et al.® for the comparative
analysis of skin healing with the intraperitoneal use of Orbignya
phalerata aqueous extract in rats and by Santos et al.’ in evaluating
the use of crude extract of Jatropha gossypiifolia L. in the healing
of skin wounds in rats*.

A process of fibrosis better established and with a greater
degree of organization was found in the group Aveloz compared
to the control group (scheduled for death on the 14th day after
surgery), although not statistically significant had been the
increased fibroblast cell mass. This infers that the crude extract
of Euphorbia tirucalli has stimulatory properties on the collagen
secretion without promoting, however, the migratory or replicator
activity of fibroblasts. These positive results with regard to healing

have also been observed in other studies with plants of the tropics,
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such as mastic, calendula, babassu, mastruz and pido-roxo3*2>%,

Conclusion

The use of crude extract of Euphorbia tirucalli L.

compared to the control showed no difference in the macroscopic

appearance; however, the histological evaluation at 14 days

postoperatively showed comparative improvement in the healing

of Group Aveloz.
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