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ABSTRACT

Acmella oleracea (L.) R.K. Jansen (Asteraceae)ufaoly known in Brazil as Jambu is a vegetableriistted in
tropical and subtropical regions, with importanteshical properties. Its leaves and flowers are usetladitional
medicine with antioxidant and cytotoxic. The préssndy aims to evaluate the chemical compositibarode
aqueous from the extract of the leaves of A. okmaits antioxidant potential against the radical PR and
cytotoxic potential front of the larvae of Arten8alina. The aqueous crude extract was obtained flasndilution
in distilled water and submitted to hydrodistilati .The evaluation of antioxidant activity, was dé@on the
methodology through the sequestering capacity d?BPThere was prepared a methanol solution of DRRlthe
concentration of 40pg/mL. The EBA Acmella olerasea diluted with methanol at the following concatitms
(5/2.5 /1.0/0.75/0.5 and 0.25 mg/mL). The cytothxassay with A. salina was based on the technaju¥radjo et
al. (2010) and Lbbo et al. (2010) with adaptatiofitie preliminary phytochemical analysis of crudeuemus
extract of the leaves of A. oleracea showed thegmree of saponins, organic acids, reducing sughenpls,
alkaloids, steroids and triterpenoids. A. oleracg@wed reduction activity on the DPPH directly podponal to
extract concentration using the (DE50%=2.76mg). Ta¢a show the effective and lethal concentratidrb of
730.85ug/mL from EBA A.oleracea on A. salina. Basethese results it is concluded that the EBA.oferacea
leaves presents in its chemical composition seayna@tabolites with antioxidant and / or cytotogiction.

Keywords: Antioxidant, Cytotoxic, JamhlA. oleracea.

INTRODUCTION

Medicinal plants are rich in secondary metabolgesh as flavonoids, anthocyanins, polyphenols,ragthinones,
alkaloids, tannins, catechins, terpenes and othEns. majority of these metabolites have anti-infisatory,
antibacterial, cytotoxic, antifungal, anti-hyperer, and anti-oxidant action [1].

Among the various vegetal species used for herbadgses, are the Asteraceae family species thadstaut for
being a highly diverse family, where the spedemella oleracedl.) R.K. Jansen possesses numerous applications
in the field of popular medicine in the Amazon, dtelpharmacological activities have been the subjé many
studies [2,3].
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Acmella oleracea (L.R.K. Jansen, popularly known in Brazil as Jamba isegetable distributed in tropical and
subtropical regions, with important chemical prdigs: It is well appreciated in the northern regidiBrazil, which

is part of the local cuisine and folk medicine.hdts many popular synonyms such as agrido from Bgriéo from
Brazil, agriao from North, jabuacu, crazy planbyeama, buttercup, and toothache plant [4-7].

The synonyms oAcmella oleracedL.) R.K. Jansen are&pilanthes oleraced&., Cotula pyretharial., Pyrethrum
spilanthusMedik., Spilanthes acmellaar oleracea(L.), Spilanthes fuscMART [8], Bidens fervidaLam., Bidens
fuscaLam.,Isocarpa pyrethraria(L.) Cass,Spilanthes radicanSchrad. Spilanthes oleraceh fusca (Lam.) D. C.

[9].

Acmella oleracedL.) R.K. Jansen is characterized by being a remtias plant, from 30 to 60 cm tall, semi-upright
or nearly tripped, with a cylindrical stem, witteshy and decumbent branches [10]. Its leaves arplesi with
broadly ovate blade, sparse hair on both surfeé@gJed he flowers are small and yellow, arrangedlobgse chapters
that measure about 1 cm in diameter Figure 1 [11,12

Figure 1: Leaves and flowers oAcmella oleracea (L.) RK Jansen
Source: Author

Its leaves and flowers are used in traditional wiediin the form of infusion and macerated. It kaipe treatment
of diseases such as dyspepsia, malaria, infectbtise mouth and throat [13-16], sexual deficieaciespecially
due to the aging, [17], it is diuretic [11], antifiemmatory [18], larvicides, insecticides [19]c#d anesthetic [20],
analgesic [21], antioxidant and cytotoxic [22,28tcording to Borges (2012) [24], the pharmacolobifect is

due to their chemical substances, of which thestaryophyllene, germacrene D, L-dodecene and sleaithl and

espilantol.

The espilantol, a substance found in spedemella oleracea(lL.) R.K. Jansen, is an aliphatic amide (N-
isobutylamides) of molecular formula;£,3NO, described as a yellow burning viscous oil, whproduces an
anesthetic effect and tingling on the tongue, beeaf that, it is used in diseases of the mouththraht and as a
treatment of dental pain [25]. Its chemical composihas potential for industrial use as an addifier food and
beverages; cleaning agent in preparations for tty land hair; product used as an insecticide fercintrol of
insects and microorganisms in plants, and it is edéerred to as target for various diseases [26].

Addition of the espilantolAcmella oleracedL.) R.K. Jansen is also rich in bioactive phena@lompounds such as
coumarin (scopoletin) and triterpenoids, which barattributed to these a possible antioxidant #gtji23]. Among
Asteraceaefamily species, is cited\chillea odorata[27] and Eriocephalus africanug28] that not only were
confirmed the presence of phenolic compounds inetkteacts of the leaves but also cytotoxic andoaidant
activity.

Scientific research intensifies efforts in the shaor antioxidants less harmful to health, witk ffroduct source of
antioxidants plant replacing synthetic origin. Pdlen compounds found in fruits, vegetables and &ehnave
received increasing attention for their potentrapreventing degenerative diseases. It is knowrintipmrtance of
the antioxidant in scavenging free radicals helpiogprevent and treat many degenerative chronieadiss,
inflammations, allergies, hypertension, tumors a#l as the better preservation of the food thetiabseasing shelf-
life [1,29].
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Scientific studies have tried to correlate the ¢ityi of Artemia salinaLeach with activities such as antifungal,
virucidal, antimicrobial, parasiticide, trypanodidand in the preliminary evaluation of antitumdeamt extracts.
Artemia salinais a saltwater microcrustacean, which is usedvasfdod for fish, and their eggs are easily foumd
stores of aquarists. The simplicity of the bioasfasrs its routine use, and it may be developetthénlaboratory
[30].

Studies for cytotoxic activity using the bioassayhvA. salinaLeach, which is characterized by being low-ccess} f
and does not require aseptic techniques. Numerioastive constituents of plant extracts have besained using
this test in the monitoring phytochemical studigs][

Given the above, the present study aims to evathatehemical composition of crude aqueous fromettteact of
the leaves oAcmella oleracedL.) R.K. JansenAsteraceakits antioxidant potential against the radical bP&hd
cytotoxic potential front of the larvae Aftemia Salind_each.

EXPERIMENTAL SECTION

Plant Material

Samples ofAcmella oleracedL.) R.K. Jansen were collected in the districFakzendinha (S 0 © 02'30.40 "/ W 51
06'37.5 "), Macapa-Amapa, one of the largest sewspbf Jambu for various street markets in thg aftMacapa.
The herbarium specimens obtained in the collectiene identified and deposited in the Herbarium Asmarse
(HAMAB / Institute of Scientific and TechnologicResearch of the State of Amapa- IEPA), under tlie ¢bAN):
188088. The selected leaves were dried at 40°Ghamdcrushed in a mill to obtain a fine-grained dew

Obtaining the aqueous crude extract (EAB)

The aqueous crude extract was obtained from thiiah in distilled water in an approximate propontof 1/20 (w
/ v) and submitted to hydrodistillation process Q1) in a Clevenger-type apparatus for 2h [32]ldHehe
extraction, the EBA evaporated under reduced pressud further diluted in suitable solvents andcemrtrations to
achieve the phytochemicals and biological assa3k [3

Prospecting Phytochemistry
Phytochemical tests were conducted to verify tresg@nce of Saponins, organic Acids, reducing Suddrsnols,
Tannins, Alkaloids, Flavonoids, Anthraquinones amiterpenes [33-37].

Determination of antioxidant activity by DPPH free radical capture

The evaluation of antioxidant activity, with somedifications, was based on the methodology propbseSousa
et al. (2007) [38] and Lopez-Lutt al (2008) [39], through the sequestering capacitpBPH (2,2-diphenyl-1-
picryl-hidrazila). There was prepared a methandlitsmn of DPPH at the concentration of 40ug/mL. TEBA
Acmella oleracedL.) R.K. Jansen was diluted with methanol at filléowing concentrations (5-2.5-1.0-0.75-0.5
and 0.25 mg / mL). To evaluate the antioxidantvégtivere made triplicate with the volume of 0.3 oflextract per
tube, added to 2.7 mL of DPPH solution. Meanwhife, white of each concentration was prepared, aiglthe
mixture of 2.7 mL of methanol plus 0.3 mL of thethamnolic solution of EBA. After 30 minutes of inatibn at
room temperature and protected from light, the iregsdwere performed with a spectrophotometer (Biosp SP-
22) at a wavelength of 517nm in a quartz cuvette dntioxidant activity was calculated accordingtuuza et al.
(2009) [40].

(AA%) =100 — {[(Abs — AbSyp:.. )100]/Abs

zample co ntml]

Cytotoxicity assay withArtemia salinaLeach

The cytotoxicity assay witArtemia salinaLeach. was based on the technique of Aratjal (2010) [41] and Lobo
et al. (2010) [42] with adaptations. It was preparedyasigetic sea salt solution at 35 g/L and were iateth 45 mg
of eggs fromA. salinaLeach. The solution was incubated in a dark caetaand exposed to a source of artificial
heat, within 24 hours to hatch larvas(pli). Then thenauplii were separated and placed in a bright environment,
at room temperature for 24 hours, to achieve thtamaeiplius stage. The mother solution of EBA fréomella
oleracea(L.) R.K. Jansen was prepared containing 18 ndyypExtract, solubilized in 1.5 mL of Tween 80 & %o
facilitate the solubilization of it. 7,5mL of saéirsolution were added to amounting the final volwh® mL, the
final concentration obtained was 2mg/mL. Subsedyettte end of the light period, the metanauplilesevselected
and divided into 7 groups with 10 individuals ircbdest tube. For group, were added aliquots 0025000, 1250,
625, 250 and 138 of EBA, respectively, completing the final volunaé 5 mL with a synthetic sea salt solution
(35¢/L). It was obtained the final solutions witketfollowing concentrations of 1000, 750, 500, 2500 and 50
png/mL, thereby the groups were designated accortditigeir respective concentration and all testseevpeerformed
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in triplicate. After 24 hours, the number of suig was counted to determine §gby the PROBIT analysis from
the SPSS® software.

Statistical analysis

The results obtained from the bioassays were esedelsy averages + standard deviation (SD) organassbrding
to the relevance, in tables, charts, tables andrdigy Data were subjected to one way analysisaofnce
(ANOVA). The Clsy values were determined in PROBIT regression, uSR$S (Statical Package for Social
Sciences) with probabilistic limit £ 0.05.

RESULTS

Phytochemical analysis of the EBAAcmella oleracedl.) R.K. Jansen

The preliminary phytochemical analysis of crudeesayus extract of the leavesAémella oleracedL.) R.K. Jansen
showed the presence of saponins, organic acidsciregl sugar, phenols, alkaloids, steroids andrpréeoids as
shown in Tablel.

Table 1: Preliminary result of phytochemical screeing of the leaves of EBAAcmella oleracea

Secondary metabolite| EBAAcmella oleracea (L.).
Saponines +
Organic acids +
Reducing sugars ++
Phenols ++
Alkaloids +++
Tannins -
Anthraquinones -
Flavonoids -
Steroids -
Triterpenoids -

Antioxidant activity of EBA Acmella oleracea (L.KRJansen in eliminating free radical DPPH

Figure 2 shows the radical DPPH calibration curve (40ug/nilgr assessing the percentage of antioxidantictiv
of the EBA Acmella oleracedgL.) R.K. Jansen showed reduction activity on BlePH directly proportional to

extract concentration using the following equatidithe line (Y=2,8947X+42,0089,°R 0,9856 e DE50%=2,76mg)
as shown irFigure 3.
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Figure 2: Analytics of DPPH curve in length from 57 nanometer (nm)
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Figure 3: Percentage of EBA antioxidant activityAcmella oleracedL.) RK Jansen on the free radical DPPH

Cytotoxicity in vitro againsrtemia salinalLeach.

The cytotoxic activity of EBA fromA. oleracea(L.) R.K. Jansen was evaluated against larvaehefparasite
Artemia Salind_each. in different concentrations of the extrdd¢te data show the effective and lethal conceptnati
CLsp of 730.85ug/mL from EBAA. oleraceaonA. salinaas shown irFigure 4.
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Figure 4: EBA toxicity Test Acmella oleracea (L.) RK Jansen at different concentrations onA. Salina Leach
DISCUSSION

Free radicals and other oxidants have been comsidarrecent years as a major cause of variouasgksesuch as
cancer, cardiovascular disease, cataracts, immysiens decline, brain dysfunction and diabetes toslltype |
[40]. This evidence has suggested that diseasagddly oxidative reactions can be reduced by ttaéeénof natural
antioxidants found in the diet [43].
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The A.oleraceaspecies (L.) R.K. Jansen has been well documenteits popular use as antibacterial, antifungal,
antimalarial, larvicide, insecticidal, cytotoxicdantioxidant [18-23].

Before the phytochemical analysis of the EBAleraceathere is a great antioxidant and cytotoxic paoétmtf the
species (Table 2). According to Alves et al. (20018 higher the consumption of DPPH by the santhke higher
its antioxidant activity (AA%) [44]. In (Figure 3it is observed that the consumption of DPPH wasgady
proportional to the concentration of EBAoleraceaas the equation of Y=2,8947X+42,0089 e DE50 dérAg
(effective dose) below the largest 5mg of EBMleraceacorroborating Wongsawatkul et al. (2008) [22].

Table 2: Mean + standard deviation (SD), p <0.001ot5 mg / mL when compared to other concentrations

Concentration EBA Acmellaoleracea (L.). | % Antioxidant Activity (DPPH)
5mg/mL 56.128+0,538
2.5mg/mL 50.245+0,998
1.0mg/mL 44.328+1,211
0.75mg/mL 44.398+0,641
0.5mg/mL 43.663+0,61%
0.25mg/mL 42.367+0,893

The presence of organic acids (Table 1) reinfothes antifungal, antimicrobial and antioxidant &pation. It is
widely used in food industry as an additive andspreative [43,45]. Several plants have the abitittaccumulate
organic acids found in citrus juices, due to thespnce of citric acid, however, these acids areonlyt present in
fruit, but also in the leaves of some plant speflés47].

It is known the large antioxidant potential of tti¢ric acid, which shows thak.oleraceaspecies is a promising
source of this substance. The same functions &ikutéd to phenolic compounds, abundant in maaytp$pecies,
which regardless of the compounds class [48]. Rleenompounds are abundant in fruits, vegetabled, faods
derived of the plant, that are consistently assediavith reduced risk of cardiovascular diseasaceaand other
chronic diseases [49].

The ability of these substances to scavenge fidieala and pro-oxidant metals (antioxidant actiexplains in part
this association. Recent evidence suggests thaé tbempounds may act through other mechanismsdsetié
antioxidant capacity as modulation of the actiwitfy different enzymes such as telomerase, lipoxysgnand
cyclooxygenase, interactions with receptors andaitransduction pathways, cell cycle regulationpag others,
essential for the maintenance of homeostasis ioigierganisms [50].

About the reducing sugars, present major healtlefiisrto possessing antioxidant and antimutageciiwiy. The
putative mechanism of antioxidant activity for theducing sugars is the ability it has to bind teefrradicals
reducing them and promoting excretion from the haaighout the aid of carriers, reducing cell adtvivithout
causing oxidative stress and premature aging Edll$2].

The steroids are also known for their antioxidarapgrties, among its benefits to human health therthe
reduction of dietary cholesterol absorption, withc@ensequent reduction in blood levels; reducing filsk of
cardiovascular disease; and inhibiting the growtbeotain malignant tumors [53].

As to the cytotoxic potential, it is known that &@én phenolic compounds are bacteriostatic, fudgicand able to
inhibit tumor development [54]. Sundarraj et al012) [55] demonstrated in vitro cytotoxic activity phenolic
compounds against lung and breast cancer cellsuteBooun et al. (2014) [27] also confirmed cytotogind
antioxidant activity of phenolic compounds from thethanol extract ohchillea odorata

In this study, it is observed by the adjusted doieffit of determination (] of 0.9856. The relation between the
mortality of the larvae ofA. salina L facing the EBA A.oleraceaconcentrations, whose minimum lethal
concentration Ciy was 730.85ug/mL, shows the significant toxicigldw the highest dose of 1000ug/mL (Figure
4) according to Born et al. (2008) [41] and Araéjal. (2010) [56].

This activity can also be assigned to saponinschvhave anthelmintic activity, antiviral, spermigidhaemolytic
and molusquicida [43,45]. Due to the amphipathibawéor of saponins and the ability to form compkexeth
steroids, proteins, and phospholipids membranis. stiggested that some saponins have the abilithstopt the
cell membrane of microorganisms, resulting in legkaf cellular contents and eventually death [57].

Another metabolite that may be involved in cytotosctivity are the alkaloids, which due to its @i and
bitterness, act as amebicide, antiviral and antituj#3].
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CONCLUSION

Based on these results it is concluded that the BBA.oleracea(L.) R.K. Jansen leaves presents in its chemical
composition secondary metabolites with antioxidamd / or cytotoxic action. Proving to be a promgsgource of
natural resources, used in the pharmaceutical indus
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