Available online www.jocpr.com

Journal of Chemical and Pharmaceutical Research, 2@, 6(4):663-669

ISSN : 0975-7384

Research Article CODEN(USA) : JCPRC5

In vitro biological potential of Guanxuma-of-Horn [Sebastiania corniculata
(Vahl) Mull. Arg.] in infection control

Isabelle Souza de Mélo SilVa Raissa Fernanda Evangelista Pires dos Santp$hiane de
Vasconcellos Costa Melfy Ana Jéssica Cassimiro da SilvaPatricia de Albuquerque
Sarmentd’, Ingrid Martins Leite Lucio °, Eliane Aparecida Campesattd, Francine Ferreira
Padilha’, Lucia Maria Conserva® and Maria Lysete de Assis Bastds

'Department of Industrial Biotechnology, InstitufeT@chnology and Research, Tiradentes Universigengipe -
ITP/UNIT, Aracaju/SE, Brazil
?School of Nursing and Pharmacy, Federal Universitplagoas - ESENFAR/UFAL, Macei6/AL, Brazil
3Laboratory of Research in the Treatment of WourlBSENFAR/UFAL, Macei6/AL, Brazil
“Department of Biotechnology, Institute of Chemising Biotechnology, Federal University of Alagoas -
IQB/UFAL, Maceid/AL, Brazil
®Faculty of Nursing, ESENFAR/UFAL, Macei6/AL, Brazil
®Department of Biological Sciences, Biological aneltth Sciences Institute /ICBS/UFAL, Macei6/AL, Alra
"Faculty of Biology, Institute of Technology and &esh, Tiradentes University of Sergipe - ITP/UNIT,
Aracaju/SE, Brazil
8Faculty of Organic Chemistry, Institute of Chemjsind Biotechnology, Federal University of Alageas
IQB/UFAL, Macei6/AL, Brazil
°Faculty of Nursing, ESENFAR/UFAL, Macei6/AL, Brazil

ABSTRACT

Medicinal plants with antimicrobial properties buihto the problem of infection have been invesédaguide the
discovery of efficient against the emerging patimsgleerbal related to bacterial and fungal infectidrhis study
aimed to enlarge the possibilities of knowledgeubantibacterial and antifungal activities of thidant, in the
treatment of infections. The results of antimicablactivity and cytotoxicity of two fractions in Kel/H,O from
ethanol and acetone extracts of guanxuma-of-HoebfStiania corniculata (Vahl) Mull. Arg.] (Euphodiieae)
evaluated the extracts by disk diffusion test (@BJl the method of the Minimum Inhibitory ConcerndratMIC).
The extracts were active for Staphylococcus aur&iaphylococcus epidermidis, Staphylococcus pneiaon
Pseudomonas aeruginosa, Acinectobacter calcoacettid Proteus mirabilis in the DD test. Howeveg thest
results for these fractions were against P. aeragawith an MIC from 250 to 125 pg/mL, respectivétythe
evaluation of cytotoxic for cell viability by MTanly a dose of 100 pg/mL exhibited moderate cyimitgxwvith p <
0.0001. In this perspective, the other extractswa significant cytotoxicity, which suggests furthesearch to
evaluate the anti-tumor activity and consolidate dvidence obtained in the research present.

Key words: EuphorbiaceagMicrobial Sensitivity Tests, Cell Viability.

INTRODUCTION
The use of plants with medicinal purposes, eithéhe treatment, cure or prevention of diseasenésof the oldest

forms of medical practice of humanity [1-2]. Bio-nitoring studies are developed and improved, spiaets with
proven efficacy for a particular biological activiire possible raw materials for natural or synthetugs [3].
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The search for a natural product that is able tdain the fungal and bacterial infection, whenaiied, and reduce
antibiotic resistance and its adverse effectsgdfl consequently enhance the control of the irdects valid for the
prospect of a new herbal medicine that promoteati®n. The incentive of the World Health Orgatima (WHO)
to the use of alternative treatments for healthstiasulated research and the use of therapeutatipea considered
by many health professionals as popular or nomsie practices, and including it has provided tietroduction
of medicinal herbs as an alternative or add-oregine[5-6].

The cost with the infected wound treatment is goatld thus there is great interest among nurséseiexpansion
of their knowledge in the area of treatment of @tifens in wounds, being more than a nursing caspegialty that
requires multi-professional interventions, incluglihe development of new technologies to meet #eds of the
individual with wounds [7]. In this context, it isighlighted the nurses and the nursing processieappthich
involves skills since data collection until the kaaion of the final results of its interventionSnother aspect to
highlight is the orientation toward health promatand self-care involving wounds and infection colni3].

In addition to providing healthcare, the use ofth# benefits that the technology through basiccbemakes it
possible to offer, can relate to knowledge fromibassearch in the context of clinical practice.efiéfore, the
findings that the technology makes it possible dbute to the use of what nature has to offer [®}this way, it is
important the participation of health professionialghis area, aimed at an integration of convergicknowledge
used by popular health system, because the altegnidierapies may enable the individual relativéoaamy in
relation to health care [10].

It is common to use plants in experimental reseasgecially irn vitro test and the evidence of results of tests with
emphasis on antimicrobial activity of several plapécies, likesymphytum officinale. (Confrey) andCopernicia
prunifera [11-12] used successfully in biological processesprder to provide improvements in wound healing,
including present antimicrobial activity.

The promising results with the use of these plgetcies strengthen the importance of investigationsssess the
biological potential of Brazilian flora, throughgerimental tests so that their results will be useclinical practice

[13]. Several plant species of thHeuphorbiaceaefamily are popularly used against viral etiologisehses,

antimicrobial, antinflammatory, antiulcerogenicafgesic, anti-hypertensive, muscle relaxer [14-15].

The object of study is the species is tBebastiania corniculatgVahl) Mull. Arg., belonging to the genus
Sebastiania Family Euphorbiaceae, order Malpighiales, Magpttiyta class, Magnoliopsida Division and the
Kingdom Plantae, popularly known as false-guanxwand/or guanxuma-of-Horn [16]. The gen8gbastiara
includes approximately 158 species distributed fgamtropical regions, where the largest centdrdispersal are
in South America and Africa [17].

Some specieSebastianiaare used popularly as antidiarrheal drug, antds@dtand for the elimination of kidney
stones. Among other activities reported for specigshe genus it is highlighted the antifungal, ilbatterial,
analgesic, antispasmodic, antiviral and Antinoclivep[18]. Phytochemical studies conducted withcége of the
genus Sebastianiadescribe the occurrence of compounds with greactstral diversity, such as acetophenone
xantoxilina, steroids, triterpenes, coumarins, diamds, phenolic alkaloids and derivatives thatraoorate the
biological activities, popularly cited [18-20].

It is searched with the study monitoring spec@&bastiania corniculat@nlarging the possibilities of knowledge
about antibacterial and antifungal activities a$ tplant, in the treatment of infections.

EXPERIMENTAL SECTION

In vitro experimental study, conducted in the LaboratorRe$earch in Treatment of Wounds (LpTF) of the 8tho
of Nursing and Pharmacy at the Federal UniversityAtagoas, using plant extracts of guanxuma-of-horn
[Sebastiania corniculat@/ahl) Mev. Arg].

Vegetal Material

The specieSebastiana corniculattMAC n° 10763) collected from different localitie§ Alagoas, was ceded by the
Institute on the Environment of the State of Alagjoahere the plant specimens are deposited. Théevphant was
used in the test.
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Preparation of extracts

The preparation of extracts and fractions was perad at the Laboratory of Research in ChemistriNafural
Products (IQB/UFAL). The vegetal material (1,360 afjer drying at room temperature and trituratioasw
submitted to maceration with acetone and ethan®.9he crude extracts in acetone (38.3 g) and eth{2d.5 g),
were obtained in a rotary evaporator. The extraetse suspended later in MeOH® solution (6:4) and
successively extracted withgld, and in CHCI,. The fractions in gH;4 were treated with NaOH to 2%. In the
present study, it was used the ethanolic extractitn MeOH/HO (16.2 g) and the acetone extract/fraction
MeOH/H,0O (13.0 g).

Micro-organisms and conditions for cultivation

The 16 patterned lines, distributed by CEFAR Diagies Ltda., Sdo Paulo, SP, Brazil, 10 bacteStaphylococcus
aureusATCC 25923 Staphylococcus epidermid@®CCD S011Streptococcus pneumoni@&ECD, Shigella flexneri
CCCD S006,Pseudomonas aeruginos&TCC 27853, Proteus mirabilis CCCD P001,Klebsiella pneumoniae
CCCD KO001,Enterobacter aerogengsCCD E001 Acinectobacter calcoacetic’lBCCD AOOlenteric subspecies
SalmonellaCCCD S004 Enterobacter cloaca&ccCCD EO010, grown on the AMH 35° C, and 05 fur@andida
albicans ATCC 10231 Candida tropicalis ATCC13803, Candida parapsihoris ATCC 22019, Aspergillus
brasiliensisATCC 16404 andaccharomyces cerevisiad CC 9763, grown in ADS to 28 °C.

Antimicrobial Testing

Disk diffusion

Evaluation of then vitro antimicrobial potential of vegetal species ocadrby paper disk technique by Kirby-
Bauer methodology cited by Santos et al. [21], veitlaptations, in which diluted suspensions of nuigyganisms
were inserted in conveniently plates with solidtestaulture medium. The dilution factors were adidsto
cloudiness, in accordance with the scale of 0.5 afleld (18 CFU mL-1) for use in antimicrobial activity te].

In the end, the paper disks received 20 pL of ektemlutions, resulting in a concentration of 50/mig.
Subsequently, these plates were placed in an balotgcal oven for 24 hours to 35° C in the casdacteria, and
to 28° C for 48 hours, of fungus [23] in an invergosition.

After the incubation period, visual readings weegfgrmed, observing the halos of inhibition of teail growth
and quantified in millimeters with the aid of aipak. It was adopted the following criteria for s$#fication as
microbial growth inhibition [24]: a) inhibition za@n greater than 75%, the extract was consideredeach)
inhibition zone of more than 25% but less than 7586, extract was considered moderately active;ocie zof
inhibition less than 25%, the extract was considénactive. Bioassays were performed in triplicate.

For each micro-organism, standard antibiotic waslwes positive control, which was chosen from titéracrobial
susceptibility test, being for Gram-positive baiee¢he Ceftriaxona 30 pg and Gram-negative cipxaftin 5 pg. To
fungus,S. cerevisia@ndC. parapsilosis Tioconazole 25 g foh. brasiliensisandC. albicansMiconazole nitrate
50 pug andC. tropicalis Nystatin 100 IU. As negative contritlwas used ethanol (EtOH) absolute PA. Extracts
considered active or moderately active were ageatuated for determination of minimum inhibitoryra®@ntration
(MIC). The tests were conducted in triplicate

Minimum Inhibitory Concentration

The minimum inhibitory concentration (MIC) was oioied through the method of Microdilution in stodield in
sterile microplates 96 wells, flat bottom, as diém previously in the literature [12], with adamtas. For the
realization of the test it was prepared a stockitsmi of the sample of 2000 pug/mL. Microbial Incanis on
concentration of 0.5 McFarland (LEFU/mL) were rediluted 1:10 (v/v) for obtainingetistandard concentration
used (16 CFU/mL). A 200 pL volume of the stock solutionaatoncentration of 2000 pg/mL of vegetable samples
tested was inoculated in triplicate, on the columithe row 9 to 1.

The remaining holes from the line B were filled lwit00 pL BHI stock doubly concentrated [25]. Thenat of 100
pg/mL of the contents of every orifice of the lidavas transferred to the holes of line B and, dftemogenization,
the same volume was transferred to the line Catapgthe procedure until the line H, obtaining tdomcentrations
in pg/mL of 1000; 500; 250; 125; 62.5; 31.2 and61%ubsequently, in each hole were added 5 pL ofamial
inoculum.

For the positive control bacterial viability, BHtogk were used and the microbial inoculum (5 phg hegative
control was evaluated through the inhibitory at$ivf the solvent DMSO; and for the control of diy, it was

used only the stock [8]. Each concentration samjls tested at tripling. The microplates were placeidcubator
at 35 °C (bacteria) for 18 hours and 28 °C for d@ré (fungus).
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After this time interval, to each of the 20 puL holeere added of an aqueous solution of TTC (vA\).58%6 and the
microplates again re-incubated for another thragriorhe presence of a red color in the holes waspreted as
negative evidence of inhibitory effect of extrashile the absence of red coloring is considereafypositive of the
inhibitory action of the extract. The degree of #mivity was determined according to the criteNdC < 100

ug/mL: Active; 100pg/mL < MIC < 500pg/mL: moderately active; 500g/mL < MIC ug/mL < 1000: low activity;

and MIC> 1000pg/mL: inactive [12].

Cytotoxicity test

For this test, we used the method of the MTT caletiic, based on mitochondrial activity of cells MTT
reduction, through the cleavage of tetrazolium, saitdescribed previously in the literature [26jeToptical density
resulting from the MTT test was determined by spgdiotometer. Line macrophages J774were usedeidéhsity

of 2 x 10 cells per well, cultured in DMEM and supplementeith 10% fetal bovine serum, sown in plates of 96
wells. The results were analyzed in the progfamaphpad prisr® 5.0. The data were presented as mean + standard
error of the mean (SEM), compared by ANOVA complated by Tukey test with a significance level of {8

0.05) and expressed in graphics.

RESULTS AND DISCUSSION

The Table 1 presents the results of antimicrolitiiy of guanxuma-of-Horn for seven of the 16 noicrganisms
tested against the Ethanol extracts/MeOJ@Hraction and fraction of acetone/MeOHM

Extracts subjected to antibacterial testing agdimstgram-negative strains Kfebsiella pneumoniae, Salmonella
entericasubspeciesEnterobacter cloacae enteric, Enterobacter aerogem&re considered inactive, since it did
not show halo of inhibition. Likewise, in the facé strains ofCandida albicans, Candida tropicalis, Candida
parapsilosis, Saccharomyces cerevisiae, Asperdiltasiliensis,being also considered inactive.

Table 1: Antimicrobial activity to disk/diffusion of vegetal specie$. corniculata. Macei6/AL, Brazil, 2014

Microorganism Concentration Inhibition Halo diameter (mm)/Inhibition
(mg/disk) Ethanol/fraction MeOH/LD  Acetone/fraction MeOH/HD C+ C-
DHI ICM (%) DHI ICM (%)
S. aureus 100 13 51 12 47 25 -
P. aeruginosa 100 10 29 16 47 34 -
S. epidermidis 100 11 33 14 40 34 -
S. pneumoniae 100 11 31 14 39 35 -
A. calcoaceticus 100 - - 7 24 30
P. mirabilis 100 10 25 21 52 41
S. flexneri 100 12 29 19 46 41

Key - DHI: Average of halo diameter of inhibitiamtriplicate; ICM: microbial growth inhibition; (<) Absence of inhibition; C +: Standardized
(Ceftriaxone 3Qug 519 and ciprofloxacin); C-: 2@L/EtOH absolute PA disk.

From the results achieved outside the disk diffusiest, it was found that the tested extracts ef species
Sebastiania corniculatpresented best inhibitory activities classifiednasderately active, to the speci@saureus
andP. aeruginosaFigure 1). In other studies, plant species offtraily Euphorbiaceagamong thenpalidullus
Croton, Croton ericoides, Phyllanthus acidinhibited the growth of5. aureug27-28]. Croton heterocalyx and
Euphorbia hirta plant species of the famiuphorbiaceagcorroborate results found f&r aeruginosg29].

The moderate inhibitory potential &. epidermidisin extracts tested is important, since this is fmamary
microorganism causing fast progressing bacterenaig pnesent and sepsis associated with implanteitetethat
produce a polysaccharidic layer connecting the etates and shunts, protecting them from antibiotesl
inflammatory cells [30]. Absence or reduction of thactericidal action of vegetable samples ag&@nam-negative
bacteria have been observed by other researchassgtrroborating the obtained results [12]. Wiiike absence of
fungicidal activity may be due to the vegetable g tested, not compromising the synthesis of séegol, not
acting on the fungal membrane and cellular perntigaf81].

The fraction MeOH/HO from the ethanolic extract &. corniculatapresented to Gram-positive bactei$a qureus,
S. epidermidis, S. pneumonis®#C of 250 ug/mL), while for the Gram-negative specida @eruginosaand P.

mirabilis-MC of 250ug/mL for A. calcoaceticu®f 1000ug/mL andS. flexneriCIM greater than 100Qg/mL), as
shown in Table 2.
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Figure 1: Halos of growth inhibition of S. aureus (A); Minimum Inhibitory Concentration of extracts againstP. aeruginosa (B).
Maceid/AL, Brazil, 2014

Halos of inhibition of the growth of strain agair$t aureus (A). Micro-dilution test in triplicatB), with the ethanolic extracts (column 1 to 3)
and acetone (column 4 to 6), growth control (colufynegative control (column 8) and sterility cmhf{column 9) of S. corniculata against P.
aeruginosa

Table 2. Minimum Inhibitory Concentration (MIC) of plant extracts of S. corniculata. Macei6¢/AL, Brazil, 2014

Vegetal extractyg/mL)
Ethanol/Fraction MeOH/KD  Acetone/Fraction MeOHA®D

Microorganism

S. aureus 250 250
P. aeruginosa 250 125
S. epidermidis 250 500
S. pneumoniae 250 1000
A. calcoaceticus 1000 500
P. mirabilis 250 1000
S. flexneri >1000 1000

In relation to the evaluation of the Minimum Inhioy Concentration (MIC), the plant extracts Sf corniculata
tested is performed with great prospects for th@inoation of the tests for further developing gtpltherapeutic.

From the results of the MIG. aureus, S epidermidasid P. aeruginos@roved with inhibitory potential moderately
active, results that corroborate previous studies presented inhibitory potential of moderate ightfront to this
bacteria [27-29].

The cytotoxicity test assesses cell viability of ®¢/H,O fraction from the extract in acetone, in concatitns of
100, 200, 1000 and 2000 pg/mL. In the control grabe feasibility was 100%, while in the samplested at
concentrations of 100, 200, 1,000 and 2000 ug/mtevebtained the percentages of 50.3%, 13.0%, 7.5%A4,
respectively. Only the concentration of 100 pg/rhbwed moderate cell viability when compared witd tontrol
group (middle).The comparative analysis of the data showed tleavidbility of crops treated with the specimen
tested in different concentrations for 48 hours gigsificantly toxic when compared to the culturedium.

For the absorbencies were found the values of 245025998 for the control group, 0.02752 + 0.01%@x1Lise,

0.5217 + 0.03219, 2.139 + 0.01233, 2.274 + 0.01880 2.204 + 0.05523 - for the 2% DMSO, 1%, 2%, 09%% e
0,1%; respectively. As for the samples IS 20001,[®0, IS 200, IS 100 of the 350 samples, the dleswies found
were 0.2887+ 0.1040, 0.1880 + 0.09580, 0.326707@B3 and 1.259 + 0.2109, respectively. In thigptthe

absorbance values found were lower than contrdé ¢®liddle — 100%) indication of reduction in thate of cell
proliferation.

Other studies corroborate with statistically sigraht cytotoxicity in the familfeuphorbiaceaespecies are cytotoxic
to cancer cells, includingcuphorbia milii, Euphorbia tirucalli, Jatropha cuas, Ricinus communis, Manihot
utilissima, Euphorbia KansylL5, 26].

The lowest values found for the samples IS 2000,0@80 and IS 200 show that, after 48 hours ofekg there was
a low of viable cells. So, from the evaluation eflwiability, it can be said that the fraction ME@,0 from the

acetone extract in their concentrations induceellalar toxicity in line J774 macrophages. Thisulesontributes to
a study that describes the MTT cytotoxicity inceghsignificantly, in samples from in acetone exs482].
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Figure 2: Cell viability of acetone extract/MeOH/H0O. Macei6/AL, Brazil, 2014
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The results showed that the best antimicrobialveagtof both fractions in MeOH/KD of S. corniculataagainst the

P. aeruginosawhich ranging from 250 to 125 pg/mL, respectivéifie comparative analysis of the data showed
that the viability of crops treated with the speeimtested in different concentrations for 48 hauas significantly
less than the half at the same time experimenta. domparative analysis of the data showed thavitislity of

the cultures treated with the specimen tested ff¢reint concentrations for 48 hours was signifigatbwer
compared to the culture medium revealed a treridxicity for these extracts.

CONCLUSION

This research clearly demonstrates the antibattectavity of fractions in ethanol and acetone, théract derived
MeOH/H,O against Staphylococcus aureus Staphylococcus epidermigis Staphylococcus pneumonjae
Pseudomonas aerugingsroteus mirabilisand Acinectobacter calcoaceticuklowever, the best results for these
fractions were again$t. aeruginosavith an MIC from 1250 to 125 pg/mL, respectively.

The comparative analysis showed that the viabditythe cultures treated with the specimen testedifégrent

concentrations for 48 hours was significantly lowempared to the culture medium revealed a trerid>a€ity for

these extracts. The results of the cell viabilagttpoint further studies to evaluate the anti-tupatential of said
extract.
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