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ABSTRACT

This study aimed to evaluate the healing actiothefethanol extract of Hyptis pectinata leavesniduiced clean
wounds in rats. It is a preclinical experimentaldy approved by the Ethics Committee on the uaaiofals at the
Federal University of Alagoas, under No. 058/20After dried, the H. pectinata leaves have undergbeegorocess
of extraction by maceration in ethanol to obtaire tthanol extract. We used 27 Wistar rats divided three
groups: experimental group (sambacaitaointment5pasitive control (dexpanthenol ointment 5%) and ativg
control (nonionic ointment base), all subject taisional lesions in the middle of the back areae Tats were
treated daily for 14 days and the statistical asigywas performed using the Graph Pad Prism Sys@&nburing
the experiments, the animals were observed forctimical parameters weight, temperature and macopsc
aspects of lesions and their diameter. The meaghweit the postoperative day (POD) was 198.9 #d,.4eaching
175.2 £4.06 g on the 14th POD. It was possiblsde an increase in the lesion area on the 3rd POIhwed by a
decrease in subsequent days in all groups studiee.value of the body temperature of the animaiged between
35.2 and 37.5° C. The macroscopic evaluation idiedtithe presence of signs of inflammation, asi@sdnal blush
and exudate in all groups on the 3rd POD and onlf?C and NC groups in the 7th POD, not being obstbim the
following days. During this period, histologicalespmens were collected for evaluation of the hegafirocess. The
ethanol extract did not show better results in midg the diameter of the wound when compared toptisitive
control group. There were no significant changetiveen the groups in histological findings of theunds. The
ethanol extract of H. pectinata showed no healiativity when compared to the positive control group

Keywords: Medicinal plants; Healing; Nursing.

INTRODUCTION

The use of medicinal plants for the treatment ofimas is mentioned since prehistoric times, whentpland plants
and extracts were used as poultices, for the parpbstopping bleeding and promote healing [1].

Currently, studies have been developed in the uo$udiscovering active compounds isolated frorants, that

have effective role in the healing process, andetla@e products available on the market derivethfpdants for
medicinal purposes in wounds [2,3].
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The specied. pectinata popularly known as sambacaita, is widely usedraditional medicine by the local
population for the treatment of conditions suchrlmopharyngitis, nasal congestion, skin disordeyastric

disorders, fever and counter infections causedaryebia and fungi [4]. It is one of the most comomaized plants
for medicinal purposes in a county in the stateAlafgoas|[5]. Its leaves and husks are used in iofusor the

treatment of skin inflammations and bacterial itifats [6].

As for its healing action, there are no studieptove it. However, a study of the specidgptis sauveolens
belonging to the same genus and family, showedsthett species promoted a greater re-epitheliadzaif wounds
produced in rats [7].

Despite the technological advances, the failurpr@venting injuries and their treatment is stilliaterdisciplinary
challenge that should not be underestimated [8iceSits inception as a profession, wound care Iis gfanursing
care. There is a large number of published stumtiethis subject, which shows the important role ergpbonsibility
of nurses in this process [9,10].

In wound care, it is essential for nurses to seek ways to care, based on individual and subjectadity of each
carrier,and to be attentive to the innovationsastdn this area, aiming at improving the qualitare [11]. In this
context, the use of medicinal plants in wounds tech for nursing in the discovery of new technoésgfor the care
of wounds.

In view of this, the present study aims to evalidh&ehealing action of the ethanol extracHofpectinataleaves on
induced clean wounds in rats.

EXPERIMENTAL SESSION

Plant and preparation of extracts

Hyptis pectinatdeaves were collected at the Arboretum of the Fadéniversity of Alagoas - UFAL (Geographic
coordinates S9° 33' 11,9"W35°46'11,81"), on 02@H4, at 9:30 am. A sample of the material col@etas sent to
the Herbarium of the Environment Institute of Alago(IMA-AL), in which the exsiccate is depositeddan the
MAC No. 23601.

The leaves were placed for drying in the shade wiittulating air for 30 days until it was possiliteidentify that
they were dry. Later, they were crushed and subjetti maceration with Ethyl Ethanol f8&5OH) 97%. Filtering
was conducted every 72 hours until the exhaustioth@ extraction. In each filtration, the extraciugion was
concentrated on a rotary evaporator at 40 ° C apd ik a desiccator with silica gel for evaporatafrihe residual
solvent and to obtain the ethanol extract oftitygectinateleaves.

In vivo healing assay
The design of this study was submitted to the Btldommittee on Use of Animals of the Federal Ursitgrof
Alagoas and approved under No. 058/2014.

We used 27 adult rat®katusnor vegicusalbinus Wistar), females, weighing between 160 and 26dmg. The
animals were under observation for 21 days befbee bHioassay to verify the clinical conditions amiritify
variables that could influence the results of thpegiment. Later, they were weighed and separatedhb
probabilistic method of random choices into 3 g@p= 9) and identified from the therapy: Positentrol (PC);
Negative Control (NC); Experimental T (ET). The ranis were kept individually in plastic cages codewith
sawdust in photoperiod of 12 hours of light anckgdaminimum noise and room temperature 21 + 1° Gntaaed
by air conditioning. They were fed with commerd@mbd (Nuvilab®) and waterdd libitunt'.

Each animal underwent examination of body weightaioesthesia calculation. The anesthesia was pstbiby
intraperitoneal injection with 50 mg / kg ketamif&dand 10 mg / kg xylazine 2%, by administering lJper 100
g of body weight of the animal.

Then, we proceeded to check the rectal temperattueehack hair removal and skin antisepsis witlorttgxidine
degerming 2%. In the depilated area, it was hel@aisive lesion with a punch No. 12 (12 mm diamjeie the
animal's back from the dorsal midline to the leoEkthe aponeurotic tissue. Then, the injuries wadeaned with
saline solution 0.9% and covered with sterile gaamé bandages, waiting up to 24 hours to initiate therapy.
After 24 hours, it was initiated the therapy ingpe daily until the 14th POD.

484



Talita Lucio Chaves Vasconcelost al J. Chem. Pharm. Res,, 2016, 8(1):483-490

Ointments used in this experiment were derived faomon-ionic base without preservatives. For the iP@as
added dexpanthenol 5% to that base; for the ET pb%hanol extract oH. pectinata The NC was treated only
with the non-ionic base. All wounds were treatedydduring 14 days of experiment, cleaned with rsalsolution
0.9%, followed by the application of specific tneeint of each group and covered with sterile dryzgaand crepe
bandage.

In the 3rd, 7th, 11th and 14th POD, it was perfatraemacroscopic evaluation of the wound in allahenals. The
clinical aspects, macroscopic examination of theivas regarding the presence or absence of graonultsisue,
inflammation, local bleeding, fibrin, exudate, dalsextension or necrotic tissue (total, partial atrsent) and
measurement of lesion size were observed. On ther8r and 14th POD, three animals from each gfauptal of
9 animals per day) were killed to remove the wound.

All material removed for microscopic examinationafile 1) was fixed with formalin solution at 10% attén
subjected to histological procedure by stainindiki¢matoxylin-eosin (HE).

Table 1 - Scores used to assess the histopathology

Variables Absent Present Discreet Moderate Inten3etal factor
Crust +1 +2 ) ) ) 1
Acuteinflammation - +3 +4 *+5 -4
Collagenization - +3 4 S s
Fibroblastproliferation *3 4 s s
i +3 +4 +5 +5
Neovascularization
Reepithelization *+3 4 s 5
Granulationtissue +1 +2 - - - +10
Collagenfibers +1 +2 - - - +10

The sum of these products corresponded to the $otak for each animal, which was subsequently chdol¢he
scores of other animals in the group and the aeeveas obtained. The higher the animal's scorebdhier is the
healing process [12].

The intensity of the variables (+1 to +5) was npliid by positive or negative factors (constituesftshe seventh
column of the table) based on their importancegalihg. For the quantitative analysis of the resafthistological
evaluation, the scores were elected based ontéhatlire.

Statistical tests

Statistical analysis was performed using the GraghPRISM ®6 system. Numerical variables were evatlay
analysis of variance (ANOVA) with a factor of indetion with each other, with Dunnett's post-testiiochemical
testing of animals and Tukey’s to test for potdrtealing effect for analysis between groups. Tibaiicance level
was 5% (p <0.05).

RESULTS AND DISCUSSION

Macroscopic evaluation of lesions

During the experiments, the animals were obsergetht clinical parameters weight and temperafline. diameter
of wounds and the macroscopic aspects of the Iesi@ne also observed. The mean weight at the PGDL@6&.9 +
1.4 g, reaching 175.2 + 4.06 g on the 14th POD. viddee of the body temperature of the animals rdriggween
35.2 and 37.5° C, and it was observed a slightass in temperature of the animals in groups ETNERéht the 3rd
POD. There was no statistically significant difiece between the means of weight and temperatutteeafeated
groups.

Measuring the size of the wounds was held on dags 0, 11 and 14 after operation. The measuremastmade

with the aid of a caliper to calculate the aredesions and observing the contraction of the edflkes.average area
of the wounds on their days of measurement is showigure 1.
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Figure 1.Average of the areas of animals’ wounds ithe in vivo healing test
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Note: The data represent the mean +S.E.M. of thasof the wounds of the groups ET, PC and NCNi9VA (One-way ANOVA) followed by
Tukey's test.

It was possible to see an increase in the lesiea an the 3rd POD, followed by its decrease infdlewing days.
It is observed that the control groups PC and N@wsld decrease in the sharper area when compar#t to
experimental group ET, with a statistically sigcéfnt difference between the means of ET and PCpgrou the
11th POD (p = 0.0365).

The initial increase in the wound area, observether8rd POD, is an expected phenomenon and oasuasesult
of the centrifugal retraction of the surroundingnskfor soon after the removal of a skin fragmemtre is a
retraction of the wound margins resulting from temtrifugal action of the elastic skin fibers, whiesults in an
immediate expansion of the injured area [13].

The wound contraction began around the 4th POhith the fibroblasts are differentiated into mywfiblasts,
which contain an increased amount of actin and mybkments and have the ability to contract anxgaand,
moving throughout the wound bed. This contractibdity of fibroblasts is responsible for closing wads after
injury. Thus, the contraction of wounds, which stdraround the 4th POD, occurs by the movemeniistieg
tissue at the wound edge, and not due to tissueation [14,15].

Study usingHyptis suaveolensream, which is a plant belonging to the same gehtis pectinata,n the treatment
of cutaneous lesions in mice, corroborates theirfgl in this study. In that study, the wounds &datvith H.
suaveolengream showed a larger area when compared to tigveocontrol group, observing the late closing of
the experimental group injuries [7].

The macroscopic evaluation identified the presaricgns of inflammation, as perilesional blush axddate in all
groups in the 3rd POD and only in PC and NC grdnpthe 7th POD, not being observed in the followdays.

Granulation tissue was present at the PC groupgidrd PDO, and 100% in the other groups fronivthe?OD and
persisted until the 14th POD. As for the preserfaga-viable tissue, such as fibrin and crust,aswbserved fibrin
in all groups in the 3rd POD and in the 7th POD anty in ET and NG groups in the 11th POD and ia 1dth

POD. Crust was partially present in the wound bel¢ o the ET group, in the 3rd, 7th and 11th PQmis crust,

around the 9th DPO, during the course of the hgabegan to spontaneously detach from the wound bed

As seen in most groups, the inflammatory phaseastrfrom 48 to 72 hours. At this stage, classsigihals can be
observed mediated by chemicals released by plataled mast cells, causing vasodilation and inangagessel
permeability, which favors the migration of neutndp and macrophages, which, in turn, act phagaytpforeign

bodies in the wound bed. These vascular change®sgpensible for signs of inflammation: pain, restheheat and
swelling [16].

The observation of perilesional flushing and exadat all rats in the 3rd POD is indicative of thégpected

inflammatory process, as described, for this stwigbealing. The exudate is an inflammatory liquiithwhigh
protein concentration and large amount of celldilris, and is expected in the inflammatory pha3é [
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However, researchers did not expect to find pedfed flushing, exudation and inflammation in thia POD, since,
according to the literature, this phenomenon ispresent in the second phase of healing, callelifgrative. The

extension of fibroblasts inhibits inflammation andpnsequently, the production of collagen, preventi
epithelialization [18]. Thus, these findings in 1% of the PC group and 50% of perilesional flushimgyNC group
in the 7th DPO represent signals that do not midtethealing period.

Figure 2 shows the progression of wound healingéndifferent treatment groups.

Figure2.The progression of healing of the lesions iaccordance with the treatment used

D3 D7

Source: AUTHOR, 2015.

Each horizontal sequence of photos corresponddotreatment used in the respective day of macpisco
evaluation (3rd, 7th, 11th and 14th POD). It isematrthy the presence of fibrin and progressive cédn of the
lesion in all groups, with better results of shadges contraction in the PC group.

Histopathological evaluation of lesions

The granulation tissue, as expected accordingetditérature, was observed in the groups ET, NCR@dince the
7th POD. This tissue is the result of growth of neagsels from the proliferation of preexisting \essadjacent to
the wound edge. Also, it consists of macrophages famoblasts. Its formation is part of the lashge of the
proliferative phase. Slowly, this tissue is enritheith collagen fibers, which begins to give thguied area the
appearance of scar resulting from fibrous massraatation [19].

The fibrous tissue present in the ET and NC groupso the 1%POD and in the PC until the 7th POD is a
devitalized yellowish tissue, with thin consistensgft and that may or may not be firmly attachetht wound bed
and edges, presented as cords or scabs. It cows$istacteria, fibrin, elastin, collagen, intact keaytes, cell
fragments, exudate and large quantities of DNA Ji&]presence in the wound bed interferes with hkaling
process, and there is need to remove until thé éxf@osure of healthy tissue so that the tissuairegcurs in the
expected period [20].

About the crust observed only in the ET group, istsidonducted to evaluate the plant healing agtalgo showed
prevalence of crust in the group of animals treawiti the plant extract formulations when compatecontrol
groups. It is not known for sure whether the folprabf this crust is bound to substances presettiése plants
[21,22].

Table 2 describes the results of the histologicates of the wounds, showing that the higher thmals score, the
better the healing process. One can see that the seores in the three days of biopsy and evaluagmained
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similar between the groups, and, at histologicakllethere was not a statistically significant diffnce in the
healing process between the groups ET, PC and NC.

Table 2. Histologicalstudyofwounds

Scores
POD  ETGroup PCGroup NC Group p <0.05*
3rd 46 41 44.67 0.8458
7th 64 91 90 0.2939
14th 115.7 115.7 119 0.4921
Mean 75.23 82.57 84.56 0.839¢&

Source: AUTHOR, 2015

The histological analysis of wounds in the 3rd P&mMed at evaluating the first phase of the hegliragess, the
inflammatory phase, identified the presence of maidevascular proliferation in 66.7% of the anim&lg group
and discreet in 100% of animals of the groups P@ BIC. Regarding the presence of mononuclear cells

(monocytes) and polymorphonuclear cells (neutregphboth were present discretely in 100% of thenals of the
three groups.

The analysis of the proliferative phase in the P@D identified moderate presence of fibroblast ifgtion in
66.7% of animals in the ET group and severe in 3@ PC and NC groups. It was also possible to miese
moderate neovascularization in 33.3% of animalth&ET group, 100% of the PC group and 66.7% ofNRe
group. Granulation tissue was observed in 100%@fanimals of the three groups. Collagen fibersevadrserved
discreetly in 33.3% of animals in the ET group amd6.7% of the PC and NC groups. The evaluatiorthef
remodeling phase at the 14th POD was able to iigettté total re-epithelialization and the preseonteollagen
fibers in 100% of animals of the groups ET, PC B Figure 3 depicts the histological progresshefwounds in
all three groups in the respective evaluation days.

Figura3.Histological progression of wound healingri accordance with the treatment used
D3: A- Inflammatory infiltrate, D7: Granulation sise formed by B-fibroblasts and C — Newly formedsads; D- Collagen fibers, D14: E-
Fibroblasts; F — Collagen fibers. Hematoxylineosimsng. 40x magnification.

D14

w=E-

o= F -E

Source: AUTHOR, 2015.

The findings of the microscopic analysis of animasunds of the groups ET, PC and NC correspondethé
expectations in every time and phase of wound hgatixcept for the presence of crust / necrosikar3rd and 7th
POD in the animals of the ET group, with no sigrafit difference between the groups. Study evalgdtie healing
potential of lectin obtained from seeds of plare@psParkiapendulaalso showed the crust formation in the wound
bed, in the experimental group, until the 11th POBis crust formation corroborates the presentystimdwhich the
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crust was also present in the ET group, only. Phpendulacontains tannins in its phytochemical constitufi@a],
similar to the plants of Lamiaceae family, from wlinH. pectinatas part [23].

Another study evaluating wound healing describeshilgh healing power of the plaBtophytum sensitivurand the
absence of crusting, differing from the resultsnigin this study [24].

These data indicate the ability of some plantotanfcrusts or otherwise, which are possibly forrogdhe presence
of some secondary metabolites, mainly by the temrtimat have the capacity to develop hydrogen bandslong

lasting hydrophobic bonds with proteins, polysacides or both. The formation of the complex tanpintein or

tannin-polysaccharide is insoluble in water, thusriing a protective layer, called crust, on the mehuBelow this

layer, the healing process occurs naturally. Thécipitation ability of the protein also favors hestasis after
injury [25].

CONCLUSION

The ethanolic extract dfl. pectinataleaves was not able to promote contraction of thends edges faster when
compared to the positive control and the negatorgrol. Macroscopic evaluation of organs of aninsliswed no
significant morphological changes, and there werstatistical differences in the histological exsion of wounds.
However, this negative result does not rule outttidogical potential of plants as regards the ingahction. It is
suggested to carry out studies using other plants,psuch as stems or twigs, and also the expborat their anti-
inflammatory activity.
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