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ABSTRACT

This study aimed to investigate in vitro antimidedbproperties from extracts of Zeyheria tubercapdy
antimicrobial susceptibility testing as well astieg their potential larvicide, compared to larvaé the mosquito
Aedes aegypti, and investigate possible antioxig@aperties of the synthetic method by DPPH (2ishdnyl-2-
picryl-1-hidrazila). All plant material was extraadl with EtOH, and the leaf extract of spent prodegsd/liquid
extraction and column chromatography (CC), the steas subjected to the technique of Spray dryingthadstem
bark was obtained by maceration and drying in rgtavaporators. Samples that showed sensitivithenlirilling
Test in Agar were qualitatively evaluated by detamg the Minimum Inhibitory Concentration (MIC)h& results
showed that the filtration CHglvas moderately active against strains of S. aur8ugpidermidis and P. mirabilis,
as it presented a MIC < 125 pg/mL for the threerooeganisms. The crude extract of the stem preseattive
against strains of S. aureus and S. epidermidif @iMIC < 62.5 pg/mL and MIC < 31.2 pg/mL, respeely, and
moderately active front P. mirabilis, with a MIC}25 pg/mL. The samples evaluated against syntb&RH (2,2-
diphenyl-1-picryl-hidrazila) showed weak activity were inactive. In addition, the samples evaluatgghinst
larvae in 4" stage of Aedes aegypti were considered inactiitk,mortality less than 25%.

Keywords: Bignoniaceae; Medicinal Plants; Microbial Sensi{ivi ests;Aedes Antioxidants.

INTRODUCTION

For thousands of years, medicinal plants have bheed by world population in the treatment of selvdiseases. It
is estimated that 80% of the population of undeetlgped and developing countries are dependent erfalk
medicine. The World Health Organization (WHO) comf$ these data and further states that, of thid, tat least
30% were by medical prescription [1].

In Brazil, the use of medicinal plants occupiesranginent place in popular usage as a result ofgembus
knowledge, slaves and immigrants, as well as optaet genetic diversity, which has over 55.000c#ggecataloged
from a total estimated at between 350.000 and B80ddpies. Of these, only about 8% were investiyatem a
chemical perspective and approximately 1.100 taxegarding medicinal properties [2].
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Currently, several factors have contributed foréasing use of plants as medicinal resource, artt@rg, the high
cost of manufactured drugs, poor access of the lptpn to health care, as well as the tendencys® products
with natural origin [3].

Increasingly experimental researches which ainvaduate the potential of plant species have be&rldped. An
in vitro evaluation showed, for example, the antimicropiaiential ofSebastiania corniculatdvahl) Mull. Arg.
against the strains ofStaphylococcus aureusStaphylococcus epidermidisStaphylococcus pneumonjae
Pseudomonas aerugings®roteus mirabilisand Acinectobacter calcoaceticusHowever, best results for this
species was againBt aeruginosd4].

Another study showed the antimicrobial potential Tabebuia roseo-albgWhite Ipe) that showed moderate
antimicrobial activity in three Gram-positive batd species:S. aureusS. epidermidisk. faecalis and Gram-
negative:K. pneumoniag4]. And it was provenn vitro antibacterial activity of the stem bark ethanaitract of
Capparis flexuosdinn. ("brave beans"), showing promising antimhuied potential against the strains®faureus
E. coli, E. aerogenesA. calcoaceticuandS. flexneri5].

Zeyheria tuberculoséelongs to the Bignoniaceae family which compris28 genus, many monotypical and 800
species. It has a wide distribution in tropical audbtropical regions, and offbeat in the subtrapitsflowers are
pollinated by bees, wasps, butterflies, moths,sénad bats, and the seeds are dispersed mainlynioly{6Y.

Bignoniaceae family has many genus of great exwuseraduring flowering which are used as ornamental,
decorating squares, streets and avenues, and dd sfows high economic value as a raw materiahéntimber
industry [7].

Large numbers of species from Bignoniaceae farsilysed in folk medicine for the treatment of vasidliseases,
and naphthoquinones present in many species offéinidly can be the compounds responsible for ciffier
biological activities reported. Several naphthoquies derived of lapachol and lapachone show a tyadé
biological activities, and for a long time have begtudied as antitumor, anti-inflammatory, antimlgal and
antiprotozoal [8].

Phytochemical investigations witd. tuberculosaled to the isolation of four flavonoids (4'-hydsek,6,7,8-
methoxyflavone; 4',5,6,7-tetraidroxiflavona; 3,8;Tetrametoxiflavona, and 5,6,7,8-tetrametoxi- dia®) [9].

Flavonoids comprise a wide class of natural orgstances that have a number of pharmacologicalepies
which permit them act on biological systems. Statl among others, the following effects of flavadmion
biological systems: antioxidant capacity, antiamfimatory activity with vasodilator effect, antiatiec action,
activity against tumor development, antiplatelstyell as antimicrobial and antiviral actions [11],1

According to biological activities reported by tBégnoniaceae family and genu®yheria this study aimed to
investigate the antimicrobial properties of therasts ofZeyheria tuberculoséVvell) Bur. (Bignoniaceae), as well as
test the potential larvicide against larvae thstage ofAedes aegyptithe main vector of dengue in the world, and
also investigate possible antioxidant propertiesthey DPPH (2,2-diphenyl-1-picryl-hidrazila) synticetadical
method.

EXPERIMENTAL SECTION

Collecting, identification and obtaining plant mateial

Plant material was collected in the municipality@druripe, Alagoas, Brazil, located 85 km away frbfaceid
(geographical coordinates S 10°08'53" and W 368LD'8The identification was done at the Institute the
Environment of the State of Alagoas (IMA / AL), wkeexsicates were deposited, with identification ®A°. 23
816.

The parts of the plant (leaf, stem and stem baddeveeparated and placed to dry at room temperahae were
ground. Crude extracts of the leaves, stem and brknofZ. tuberculousavere obtained by maceration with the
solvent ethanol (EtOH). The extracts were concésdran rotary evaporator and drying at room temjpeea
Thereafter, the crude extract from leaf, adequadeiyd, was subjected to liquid/liquid extractiaiso known as
solvent extraction or partition, and at a colummoohatography (CC), known as filtration, with satt® of
increasing polarity.
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For liquid/liquid extraction 12.94 g of the crudstmct was used, which was then suspended in a Md&H
solution 2:3 (methanol-water) and extracted exheelst and successively in ng8y; (hexane), CHGI
(chloroform), and EtOAc (ethyl acetate).

The other part of the extract (12.33 g) was usepetdorm column chromatography, using solventsnoféasing
polarity. Several extractions were performed utité exhaustion of soluble substances in the sadvesed. The
phases obtained after partition and filtration wewacentrated in a rotary evaporator and totalndryvas performed
at room temperature (Figure 1).

The ethanolic extract of the stem was subjecteétdspray drying technique, in order to evaluagedttivity of the
extract through this drying method.

Figure 1 - Flowchart of liquid-liquid extraction/partition and Column Chromatography/ filtration. Mace i6/AL, 2014

Z. tuberculosa

Leaf EtOH

26.3157g
12.9441g

Column Chromatography

Liquid-liquid extraction
12.33 g

12.94 g

363789 F. MeOH/H,O F. MeOH/H,O ] 01434 g

44536 F. Hexane — . Hexane 0.2452 g
324209 haCilonian e . Chloroform 1.3190¢
0.2327g F. Ethyl 19357 g

Acetate == _F. Ethyl Acetate

Evaluation of free radical scavenging capacity

A qualitative analysis of synthetic activity agdidPH (2,2-diphenyl-1-picryl-hidrazila) was perfoed based on
the methodology proposed by Soler-Rivaset et d&0@2 Cromatoplacas were prepared containing atiéqob

extracts of the stem and the stem bark as welhadractions of the partition and filtration fromalf which were
eluted with mixtures of suitable solvents for eaample tested (Table 1). Then, the positive stahf{a)-catechin,

1 mg/mL in MeOH] was applied and the plate was imsed for 10 seconds in a methanolic solution 0.4 gfM
synthetic radical DPPH (1 mg/mL in MeOH).

Table 1 — Extracts and fractions subjected to quatative assays (DPPH). Macei6/AL, 2014

Parts of Plant Extracts Eluents Systems

Partition GHy4
Partition CHC}
Partition EtOAc
Partition MeOH

CsH14-EtOAC 6:4
CHCELMeOH 9:1
EtOAc 100%

CHGIMeOH 7:3

Leaves Filtration GsHy. CeHur EtOAC 9:1
Filtration CHC} CHCEL.MeOH 9:1
Filtration EtOAc EtOAc -CHGI8:2
Filtration MeOH NT

Stem bark Crude ethanolic EtOAc -CHTI3

Crude ethanolic (Spray dryer) NT
NT = Not tested.

After drying the cromatoplacas at room temperatanggssible antioxidant activity was suggestechieyappearance
of yellowish spots on a purple background when camag with the positive standard used [12].
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The samples which showed positive results in catalé assays were subjected to quantitative assaghown in
Table 2 [12,13].

Table 2 — Extracts and fractions subjected to quairtative assays (DPPH). Maceid¢/AL, 2014

Parts of Plant Extracts Eluents Systems
Partition CHC{ CHCLMeOH 9:1

Leaves Partition EtOAc  EtOAc 100%
Partiton MeOH CHGFMeOH 7:3

Stem bark Crude ethanolic  EtOAc -CHTI3

The consumption of DPPH was monitored by decreagingbsorbance at UV-VIS spectrophotometer, at a
wavelength of 515 nm. For construction of the calilon curve was prepared a solution of 50 mL DPPH
(solubilized in methanol) in a concentration of #@/mL (100 pmol/L). From this, decreasing dilutiowsre
prepared (40, 35, 30, 25, 20, 15, 10, 5 and 1 my/mL

The calibration curve was constructed from the dimmce measurements of UV/VIS radiation at 515 nm,
containing 1 mL of each dilution. The experimentsvperformed in triplicate, with methanol as whitelaeadings
were made at intervals of 1 minute. After obtainihg absorbance values, the mathematical equafidheo
calibration curve: Y = a + bx was determined byedin regression analysis using tkiécrocal Origin Pro 7.0
program, wherey is the mean or steady absorbance after 60 minatabge linear coefficient obtained from the
calibration curveb, the slope or gradient of the line obtained frdwa ¢alibration curve; anx] the concentration of
DPPH at 60 minutes [13].

For quantitative evaluation, stock solutions offeaample were prepared at a concentration of 20@lpu ¢ mg of
each sample/10 mL methanol) and subsequent dikitid0, 100, 50 and 25 pg/mL), DPPH solutions (26| —
100, 50, 25, 12.5 pmol), as well as the calibratorve to obtain various measures of dispersioch si$ standard
deviation (SD) and correlation coefficients (R).

The calculation of the Effective Concentration{jCralues for the samples and standards used wésmped in
triplicate, at concentrations listed above andtensame conditions described for the calibratianeeuAbsorbance
measurements of the reaction mixtures were obtdhoea 0.1 mL aliquots of sample or standard androl9of the
stock solution of DPPH [40 mg/mL (100 pmol/L)]. Beemeasurements were made at 515 nm, every 15asjnut
totaling 60 minutes. The absorbance of the solstivere recorded against a blank (methanol).

The concentrations and the percentage of remaibiRBH (% DPPH.,) were determined by the relationship
between the concentration of DPPH in the middleragaction with the extract ((DPPHIT = t) and thiial radical
concentration in the medium (40 mg/L or 100 pmalftpm the mathematical equation of the calibratomnve (Y

= a + bx), and the constant values of absorbantsnsul after 60 minutes for each concentrationp@iing to the
following equation:

[DPPH].,
%[DPPH]Rem = W #1100
T=0

Thus, 1G, value of the extract able to decrease 50% ofainitoncentration of DPPH was determined from the
exponential equation obtained by the relative cotragion of the samples or standard versus pergeridePH,
through the Microcal OriginPro 7.0 program [14,15].

A high potential to scavenge free radicals is exped through a low rate of & because the lower the
concentration of the extract required to inhibitdation of the radical at 50%, best antioxidani\éigt Ascorbic
acid (IGy 37.37 = 3.18 pg/mL, rapid kinetics) and BHT {{®7.86 + 2.52 pg/mL, slow kinetics) were used as
positive standards. Samples with,d& 200 pg/mL were considered inactive.

Antimicrobial evaluation

The extracts and fractions were tested againstfalewing strains of Gram-positive bacteri&taphylococcus
aureus (25923), Staphylococcus epidermidi§14990), Streptococcus pneumonia€s303); Gram-negative:
Escherichia coli(25922), Pseudomonas aeruginoga5442), Acinetobacter calcoaceticu@3055), Enterobacter
aerogeneq13048),Proteus mirabilis(7002) and the funguSandida albicang10231). The microorganisms were
standardized and distributed by diagnostic CEFARaLt Sdo Paulo/SP, and American Type Cell Cellactio
(ATCC), Manassas/VA/USA.
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Standardizing, storage and preparation of inoculum

For antimicrobial activity evaluation, bacterialdafungal inoculums were prepared from the suspensfoeach
microorganism in Buffered Saline Solution (BSS).eTimoculum was prepared by comparison with theescal
MacFarland until to obtain turbidity vial numbespcorresponding to 1.5 x 1@FU/mL. This, in turn, was sown
on the surface of Petri dishes containing Muellentbh Agar (MHA) for bacteria and Sabouraud Dextr@dgyar
(SDA) in the case of the fungus as standardizetthé{Clinical and Laboratory Standards Institute][16

Drilling Test in Agar

A qualitative evaluation of the antimicrobial adtyvwas determined by Drilling Test in Agar. A sufigal base
layer was prepared in Petri dishes with medium M&tASDA. For preparation of wells in sterile mediufive
inverted pipette tips with 7 mm in diameter werageld in equidistant points. In sterile test tubmstaining 10 mL
culture medium were added 100 pL of microbial solutand poured entire contents in the Petri disidter
hardening of the culture medium, pipette tips weraoved, giving rise to five wells.

Samples were prepared with 100 mg of the crudeaetxtfraction or partition, plus 1 mL of saline @ibdn (0.9%)
and 2 drops of Cremophor, thereby obtaining adasiple to 10%. Then, 50 uL of these test samples agded
into each well previously made.

The negative control was composed of 1 mL of saBokition (0.9%) with 2 drops of cremophor, used in
solubilizing the samples, and the positive conwblbacterial viability was selected based on thsulte of
antimicrobial susceptibility test [17]. For Gramgitive bacteria was used Ceftriaxone (30 pg/disk) for Gram-
negative Ciprofloxacin (5 pg/disk). For the fungiesndida albicansvas used Miconazole (50 pg/disc).

For evaluation of microbial growth, the Petri dishveere incubated at 35°C for 24 h for bacteria@28°C for 48
hours for fungus. After this time, the zones ofwgito inhibition were measured with the aid of a nencaliper
[16].

The results were analyzed according to the follgwimiteria: halo of inhibition less than 9 mm chaesizes
inactive samples; between 9-14 mm, moderately @ctiveater than 14 and less than 17 mm, active;gasater
than 17 mm, very active. Bioassays were performedplicate [17].

Determination of Minimum Inhibitory Concentration ( MIC)

To determine the Minimum Inhibitory ConcentratiovIC), the inoculum of 1.5 x TOCFU/mL was rediluted in a
proportion at 1:10 (v/v) to obtain the standardasmntration used (1.0 x 4@FU/mL). The MIC was performed in
sterile microplates of polystyrene 96-well, with @@umns (1 through 12) and 8 rows (A-H). A voluofe200 uL
of the stock solution at a concentration of 2000migof the plant samples was inoculated in triggiecin columns
1 through 9 of the line A. The other wells fromdiB were filled with 100 pL of BHI doubly concentid.

Right after, an aliquot of 100 pL of the contenfseach well was transferred line A to line B andegf
homogenization, the same volume was transferrélokt® line, repeating this procedure until the kheThus, there
were obtained decreasing concentrations in pg/raD01500; 250; 125; 62.5; 31.25 and 15.62. Subselyyé pL
of the bacterial inoculum were added to each well.

For positive control of bacterial viability was as&HI doubly concentrate and microbial inoculumyb); the
negative control was assessed by the inhibitorivigctof the diluent Dimethylsulfoxide (DMSO); anfibr the
sterility control, only the culture medium was used

The plates were incubated at 35°C for 18 hourdé&mteria, and at 28°C for 36 hours for fungi. Aftes time, 20
uL of Trifenilte Trazolium Chloride 5% (v/v) weralded to each well and the plates were reincubated fours.
The change from colorless to red color meant thesgmce of microorganisms. The degree of activity wa
determined, MIC< 100 pg/mL (active); 100 < MIE€ 500 pg/mL (moderately active); 500 < MKC1000 pg/mL
(low activity); and MIC> 1000 pg/mL (inactive) [17].

Evaluation of larvicidal activity

The tests against™4stage larvae (L4) of the mosquifsedes aegyptivere performed in the insectary of the
Laboratory for Research on the Chemistry of NatBraducts IQB/UFAL, according to the recommendatiohthe
World Health Organization, with some modificatidas8].

A. aegypti larvae were reared and kept in the Insectariuom finstitute of Biological Sciences and Health tod t
Federal University of Alagoas, at an average teatpeg of 27 + 4°C and relative humidity of 80 + 4¢4th photo
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period of about 12 hours. The larvae were obtaiinech eggs deposited on filter papers, which wercgd in
plastic containers with water for hatching. Thém lkarvae were fed with autoclaved chow for devielppf pupae.
Pupae were separated with aid of pipettes and gleceages with protected screens for the developmieadult
mosquitos, whose feed was performed with 10% gkisasked in cotton balls, exchanged daily. For raitin of
eggs, females were fed with blood of pigeons f@ofumbia liviaspecies.

Preliminary experiments were performed in triplecat a concentration of 250 pg/mL. For this, 75ahgach plant
species sample were dissolved in aqueous solufi@ineethylsulfoxide (DMSO) to 0.33% (Table 3). Foegative
control, an aqueous solution of DMSO at 0.33% wsedy and for positive control, a solution of 1% Egmos
reformulated at a concentration of 3 pg/mL.

Table 3 — Extracts and fractions subjected to langidal tests. Maceié/AL, 2014

Parts of Plant Extracts

Fractions of the extract in CH{zind
Filtration in CHC} and EtOAc
Stem bark Ethanolic Extract

Leaves

Fifteen larvae were used in th8 dtage ofA. aegyptitest with three replicates for each sample. 1/8 gfain ration
was added in each container containing larvae itoiredte any doubt as to whether mortality of lankaethe

absence of food. The exposure of the larvae tednaples and positive and negative controls wasodgshand the
test was read every 24 hours from the start ofabe

The larvicidal activity was evaluated through petege mortality of larvae sensitive to the sample=ording to the
following criteria: larval mortality greater tha®% characterizes promising activity; mortality beem 50 and 75%
partially promising; mortality between 25 and 50%eakly promising; and mortality less than 25%, were
considered inactive [19,20].

Samples with promising results in preliminary teatsa concentration of 250 pg/mL were tested inelsw
concentrations of 200, 150, 100 and 50 pg/mL. Afeeds, the results were analyzed by Probity metfowd
determining the Lethal Concentration (gf; along with a confidence interval of 95% g[21].

RESULTS AND DISCUSSION

Evaluation of free radical scavenging capacity

Among the extracts that were subjected to the,tespmssible activity was suggested for the crudeaet of the
stem bark in EtOH and fractions from the leaf ett@npartition in EtOAc, CHG and MeOH-HO. That is, all of
these samples presented yellowish spots on a pbgakground compared to the positive control [(adechin].
Thereby, only these extracts were quantified tdiomrthe antioxidant activity (Figure 2).

Figure 2 — Chromatograms after reaction with DPPH Macei6/AL, 2014

Positive samples: A = partition in EtOAc; B = paitin in MeOH-HO; C = crude ethanolic extract of the stem barkdd = partition in
CHCl;.

Samples with positive results in qualitative assagse quantitatively evaluated regarding the rddécavenging
capacity. In this analysis, it was determined thegle concentration required to reduce the intttadcentration of
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DPPH by 50% (Ig) which is a measure of efficiency of the sampleslyzed. 1G, values are inversely
proportional to the activity, in other words, thealler the value, the higher the antioxidant attivi

All samples tested showed JChigher than 200 pg/mL. These results suggested thiese extracts are poor
sequestrants free radicals or inactives (Table 4).

Table 4 — Results of the evaluation of activity frm crude extract of the stem bark and leaves fractios against radical DPPH. Maceit¢/AL,

2014
Parts of Plant Extracts DPPH (Qualitative) DPPH Cl so+ DP(ug/mL)
Leaves Partition §H14 -
Partition CHC} + 213.1+5.2
Partition EtOAc + 264.0+1.4
Partition MeOH + 1014.0 £ 0.7
Filtration GH14 -
Filtration CHC} -
Filtration EtOAc NT
Filtration MeOH -
Stem bark Crude ethanolic + 225.0+2.0
Stem Crude ethanolic (Spray dryer) NT

(-) = Negative; (+) = Positive; NT = Not Tested.

Evaluation of antimicrobial activity

The filtration fraction in CHGI of the ethanolic leaf was moderately active adastisains ofS. aureusand S.
epidermidis(inhibition zones of 9-14 mm). The crude ethanebitract of the stem was active against these same
lines (inhibition zones of 14-17 mm) and the leaftjlion in acetate was considered moderately adiyainst the
strain ofP. mirabilis (Table 5 and 6). For the other tested bacteriafanflingus, the extracts were inactive, which
means that these microorganisms are not sengititteetaction of the analyzed samples (Figure 3).

Figure 3 — Drilling in Agar of fractions and extracts of Z. tuberculosafor E. coli bacteria. Macei6/AL, 2014

(a) Measurement of the positive control; (b) Exaergfl tests with no inhibition of microbial growth.

Table 5 — Results of the antimicrobial activity ofeaves samples in ethanol &. tuberculosa Macei6/AL, 2014

Partition/filtration and size of the halo (mm)
Negative Control CgH;s CHCl; Acetate MeOH

Microorganisms  Positive

Control
A. clocoaceticus 32.0 -/- -/- - -/- -I-
C. albicans 30.3 -/- -/- - -/- -I-
S. aureus 24.3 -/- -/- 13.0 -/- -I-
S. epidermidis 29.7 -/- -/- 12.7 -/- -I-
S. pneumoniae 35.0 -/- -/- -/- -/- -I-
E. aerogenes 323 -/- -/- -/- -/- -I-
E. coli 33.0 -/- -/- -/- -/- -I-
P. aeruginosa 35.0 -/- -/- -/- -/- -I-
P. mirabilis 36.3 -/- -/- -/- 9.7 -I-

(-) No zone of inhibition of bacterial growth.Teptrformed in triplicate.
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Table 6 — Antimicrobial activity of the crude etharolic extract of stem bark from Z. tuberculosa Macei6/AL, 2014

Crude Extract/ Size of the halo (mm)
Microorganisms Stem bark/

Positive Control  Negative Control Stem/ Crude extract
Crude extract
A. clocoaceticus 32.0 - - -
C.albicans 30.3 - - -
S.aureus 24.3 - - 14.7
S.epidermidis 29.7 - - 15.0
S.pneumoniae 35.0 - - -
E.aerogenes 32.3 - - -
E.coli 33.0 - - -
P.aeruginosa 35.0 - - -
P.mirabilis 36.3 - - -

(-) No zone of inhibition of bacterial growth.Tepexformed in triplicate.

These results corroborate the study whose crudaaxtrom leaf ofZ. tuberculosashowed promising results
againstS. aureusand were inactive against strains@f albicansand other fungi. This extract showed a zone of
inhibition of 29 mm, greater than Gentamicin (pesitcontrol) and the fraction of filtration/CH{Eevaluated in
these studies showed a zone of inhibition of 13 foath for strains o6. aureuq22]. When compared with this
study, there is a divergence related to the frastiderived from the crude ethanolic extract froaf,leoncluding
that the crude extract showed better activity.

In studies of antimicrobial activity of crude exdts from plant species, the antimicrobial poterftiatjuently is not
due to a single substance, but rather a set of sult$tances. A plant drug may have multiple adtigeedients with
the same effect, allowing the phenomenon of sysergiand it can be superior in efficacy comparedstdates
compounds [23].

Samples which showed sensitivity in the DrillingsTén Agar were qualitatively evaluated to detemnthe MIC.
The results obtained with the MIC determination dastrated that the filtration in CHCOf leaf was moderately
active against strains &. aureusS. epidermidisand P. mirabilis as it showed a MIC < 125 pg/mL (Figure 4).
Whereas the crude extract of the stem presentedadainst strains &. aureusandS. epidermidisvith a MIC <
62.5 ug/mL and MIC < 31.2 pg/mL, respectively (Feyb), and moderately active agaiRstmirabilis, with MIC <
125 pg/mL (Table 7).

Tabela 7 - Resultado da CIM das amostras que apres®ram halo de inibicdo para trés bactérias das navtestadas. Macei¢/AL, 2014

Extracts tested/ MIC (ug/mL)
Leaves (Filtration in CHCI3)
>1000 <500> <250 <125 <625 <312 <15.6<7.38

Microorganisms

S. aureus a a a a cb cb cb cb
S. epidermidis a a a a EE cb cb cb
P. mirabilis a a a a cb cb cb cb

Crude extract of the stem bark
>1000 <500 <250 <125 <625 <312 <15687.8

S. aureus a a a a a cb cb cb
S. epidermidis a a a a a a cb cb
P. mirabilis a a a a cb cb cb cb

(a) Activities of extracts; (cb) Inactivity of eattts; *Tests performed in triplicate.

Evaluation of larvicidal activity

The literature reports several studies involving Hetivity of plant extracts againadt aegyptilarvae. However,
regarding taZ. tuberculosano report on the activity of this species wasnfibuNo significant results derived from
extracts from leaf EtOH and crude extract of tleersbark subjected to preliminary tests (concemtnadf 250 ppm)
against larvae in"4stage for 24 and 48 hours were observed. Accoliag samples were considered inactive,
with mortality less than 25%. Larval mortality wast observed in the negative control (solution %3I3MSO) and
positive control (Temephos solution) the mortatiéye was 100%. The results of the test larvicidepaesented in
Table 8.
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Figure 4 — MIC in triplicate of the filtration frac tion (CHCI 3) from ethanolic leaf (line D, column 1 to 3) andmide extract from stem
(line E, column 1 to 3) negative control (column 7)growth control (Column 8) and sterility control of plate (Column 9) from Z.
tuberculosaagainstS. aureus Macei6/AL, 2014

Figure 5 — MIC in triplicate of the filtration frac tion (CHCI ) from ethanolic leaf (line D, column 3 to 6) andride extract from stem
(line F, column 7 to 9) negative control (column 10 growth control (Column 11) and sterility control of plate (Column 12) fromZ.
tuberculosaagainstS. epidermidisMacei6/AL, 2014

Table 8 — Preliminary results of larvicidal activity (250pg/mL) with extracts and fractions from leaves and &m. Macei6/AL, 2014

Mortali Mortali
Samples 24 hourstsé%) 48 hourstsé%) Results
Leaves — Partition (CHg)I 13.33 4.44 Inactive
Leaves — Filtration (CHG) 0.00 0.00 Inactive
Leaves — Filtration (EtOAc) 8.86 17.77 Inactive
Crude ethanolic extract from stem bark (EtOH) 0.00 0.00 Inactive
Temephos reformulated 100.00 100.00 Active
CONCLUSION

The tested samples @f tuberculosashowed up promising antibacterial activity rangfrgm moderately active to
active against three of the nine bacteria evalyatesly are:S. aureusS. epidermidisand P. mirabilis Thus it
showed promising antibacterial potential of this@ps confirming its popular use in treating baatenfections. It
was shown also that this species is a weak freiealascavenging, and shows no larvicidal activigpiast Aedes
aegiptylarvae.

Studies like this can be useful in order to guideearchers in the origin of new investigationsis plant. More
systematic and thorough investigations of this fpigecies and their chemical components are netedserve as
subsidies for the future development of herbal wiadi promoting the incorporation of new scientitowledge,
as well as the development of unpublished reseanefib this species.
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