Available online www.jocpr.com

Journal of Chemical and Pharmaceutical Research, 2®, 8(7):417-423

_ ISSN : 0975-7384
Research Article CODEN(USA) : JCPRC5

The effect antioxidant aqueous crude extract i\cmella ciliata (Kunth.)
(Asteraceae)

Mayara Tania P.}, Deisiane Del Castilo B, Christopher Douglas Serrdo P, Alex Bruno
Lobato R.2, Ryan da Silva R* and Sheylla Susan Moreira da Silva de A.

!Department of biological and health sciences, Fgcaf Pharmaceutical Sciences, Post Graduate Progim
Biodiversity and Biotechnology of the Amazon (Bitajp General and Analytical Chemistry Laboratoffytioe
Federal University of Amapa, Macapa- Amapa- Brazil
2Undergraduate course of Pharmaceutical Sciencesg@e and Analytical Chemistry Laboratory of thedeeal
University of Amapa
3Laboratory of Pharmacognosy and Phytochemistrheffederal University of Amapa

ABSTRACT

Many species of Asteraceae are used as mediciaatphwith different therapeutic indications, prepéion and
uses. The species Acmella ciliata (Kunth.) Cassergd to this family. It is a medicinal plant of i&&n origin,
brought to Brazil by slaves during the colonial ipel The extract from the leaves of A. ciliata (KupCass has
several uses in Brazilian folk medicine, sinceai$ lanalgesic and anti-inflammatory properties. Thbis research
aims to identify the chemical compounds presetiénaqueous crude extract of leaves of A. cili#tanth.) Cass
(Asteraceae) evaluate the antioxidant potentialiagiathe DPPH radical and cytotoxic front the Laevaf Artemia
Salina Leach. Evaluation of antioxidant activityifwsome modifications, was based on the methogiglogposed
by Sousa and Lopez-Lutz by sequestering capacifPéfHe (2,2-diphenyl-1-picryl-hidrazila). The cytxdcity
assay front Artemia salina Leach. based on thertiegte of Araujo and Lébo with adaptations. In tetedy, the
preliminary phytochemical analysis of EBA A. céigiunth.) Cass. revealed the presence of sapopimggnic
acids, reducing sugars, tannins, alkaloids, stesaad triterpenoids. Based on these results ibisctuded that the
EBA leaves A. ciliata (Kunth.) Cass has in its cisamconstitution promising secondary metaboliteghw
antioxidant action. Cytotoxic activity was not sfgrant considered non-toxic in this test. Howeveis evident the
great therapeutic potential of this species.
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INTRODUCTION

The Human populations use various plant speciéiadoa cure for various diseases. This procedureidespread,
not only in Brazil but also in other countries,téeg-over the time because of the accumulatiokrafwledge about
the plants by diverse ethnic groups [1].

There are about 1.620 genders and 24.000 spectbs éfsteraceae family, it has a worldwide distfitm, and is
well represented in temperate and subtropical regiaccounting for the largest family of eudicotidaous, with
more than 1.100 genders and 19.000 species [2Brauail, it is listed up 2.065 species in 288 gesddreing
considered the center country of the Asteraceasrsity [3].

Many species of the Asteraceae are used as mddatamas with different therapeutic indicationseparation, and
uses. The specigscmella ciliata Kunth.) Cass belongs to this family. It is a medddiplant of African origin,
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brought to Brazil by slaves during the colonialipdr[4]. In some african-brazilian religions, bol@oconsidered a
sacred plant and widely distributed in the NortbrtReast, Midwest and Southeast regions of Brakil [

Acmella ciliata (Kunth.) Cass also is known as boldo-baiano, bdgonés (Japonese boldo), boldo-chinés
(Chinese Boldo), boldo-africano (African boldo), Idmgoiano, boldo-de-Goias, boldo, acumd, alumamal
aluman, luman, arvore-do-pinguco, fel-de-indio,drém, assa-peixe, figatil, among other popular sammefact, It
includes the botanical synonyrdgrnonia bahiensis, Vernonanthura condensata Bakmd, Vernonia sylvestrigt.

6].

The extract from the leaves Af ciliata (Kunth.) Cass has several uses in Brazilian fodditine, because of its
analgesic and anti-inflammatory properties [7]. THado-da-Bahia is used by medicinal teas or juitesffers
benefits in the treatment of heartburn, gastrotmakdisorders, gastritis control, headache, tigay hypertension,
antibacterial, immunomodulatory, anti-histaminesg79. 10].

The boldo of Bahia has a glycoside steroid knowreasonioside B, which has been suggested as ot aictive

ingredients of the analgesic activity (antinocidept in the leaves extracts frof ciliata (Kunth.) Cass [11]. It is
considered a strong medicine to treat hangoveredisas stimulate appetite and aid digestion. ligieved that the
boldo-of-Bahia also helps in the treatment of ariaseanemia, inflammation and bladder problems [12bresents

in its constitution phenolic compounds, flavonoidslkaloids, fructose, carbohydrates, lactose, sSagpn
sesquiterpene lactones, sucrose, tannin and esdsahf#].

Silva et al. [13] Support the hypothesis thatciliata (Kunth.)Cass is a promising source of bioactive substances
with antioxidant activity because the chemical cosifion of this species fits the profile of potahtantioxidant
compounds. Acting generally kidnapping or elimingtifree radicals [14. 15]. Therefore, drugs andntpla
phytochemicals with high concentration of phenalicnpounds are substances that can be used to penaih or
treat oxidative stress.

Given the above, it becomes necessary the scientfidation of the use of medicinal plants in tieg diseases
arising from the production of free radicals asanfmation, pain, cancer, abortion, and gastroiimtalstlisorders by
experimental studies. Thus, this research aimsl¢atify the chemical compounds present in the agsienude
extract from the leaves of.&iliata (Kunth.)Cass (Asteraceae), to assess the potential atddiatxagainst DPPH
radical and cytotoxic front of the larvae Adftemia Salind_each.

EXPERIMENTAL SECTION

Plant Material

The samples oA. ciliata (Kunth.)Cass, were collected in the district of Fazendi&hz0°00'26.8 "/ W 51 05'04.6 "
Macapa- Amapa. The herbarium specimens obtainethencollection were identified and deposited in the
Herbarium Amapaense (HAMAB / Institute of Sciemtiind Technological Research of the State AmapRA)JE
under the symbol of (IAN): 018879. The selected/ésawere dried at 40°C and then ground in a mibbktain a
fine-grained powder.

Preparation of materials, solutions and reagents (@specting Phytochemistry)
All reagents were prepared according to conventitatniques in Phytochemistry [16-19].

Obtaining the aqueous crude extract (ACE) of. ciliata (Kunth.) Cass

The aqueous crude extract was obtained with thetialil of this powder in distilled water in the matof
approximately 1/20 (w / v) and submitted to hydstilation process (100 ° C) in a Clevenger typpaaptus for 2 h
[20]. Held the extraction, the ACE was evaporatadar reduced pressure and further diluted in sigitablvents
and concentrations to achieve the phytochemicaldbartogical assays [19].

Phytochemical Prospection
Phytochemical tests were conducted to verify thes@mce of saponins, organic acids, reducing sughgsjols,
tannins, alkaloids, Flavonoids, Anthraquinones &ritérpenes [16-21].

Determination of the antioxidant activity by the cgture of the DPPH free radical

The evaluation of the antioxidant activity, withns® modifications, was based on the methodology qeeg by
Sousa et al. [24] and Lopez-Lutz et al. [25] throdlge sequestering capacity of the DPPH (2,2-diplhgipicryl-

hidrazila). There was prepared a methanol solutiobPPPH at the concentration of 40ug/mL. The AGEciliata

(Kunth.) Cass. was also diluted in methanol at the follgwéoncentrations (5-2,5-1,0-0,75-0,5 e 0,25 mg/rilo).
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evaluate the antioxidant activity were made trggicwith volume of 0.3 mL of extract per tube, atiti® 2.7 mL of
DPPH solution. Meanwhile, the white of each congiin was prepared, being it the mixture of 2.7 ofL
methanol plus 0.3 mL of the methanolic solutiolPAGIE. After 30 minutes of incubation at room tempera and
protected from light, the readings were performéith @ spectrophotometer (Biospectro SP-22) at aeleagth of
517nm in quartz cuvette. The antioxidant activigsvealculated according to Souza et al. [26].

[M%j = 100 — {[[ﬁbssample - ﬁbs'ﬁvhite) 100]fﬁbsconwol}

Cytotoxicity assay with Artemia salina Leach.

The cytotoxicity assay dkrtemia salinaLeach. was based on the technique of Araljo ¢22]).and Lobo et al. [23]
with some adaptations. It was prepared a syntlseticsalt solution at 35 g / L, in this were incebdad5 mg of eggs
from A. salinaLeach. The solution was incubated in a dark emwirent and exposed to a source of artificial heat,
within 24 hours to hatch the larvae (nauplii). Thika nauplii were separated and placed in a baghkironment at
room temperature for 24 hours to achieve the mefanes stage. The mother solution of ACE frdkn ciliata
(Kunth.) Cass was prepared containing 18 mg ofedtyact, solubilized in 1.5 mL of Tween 80 to 5%gifitating
the solubilization of it. Then, it was added to .&niL saline solution. The final volume was 9 mhe tfinal
concentration obtained was 2mg / ml. Subsequeatihe end of the light period, the metanaupliusenszlected
and divided into 7 groups of 10 subjects in eashtige. . For group, were added aliquots of 28900, 1250, 625,
250 and 12pL of ACE, respectively, completing the final voluroé5 mL with a synthetic sea salt solution (35g /
L). It was obtained the final solutions with thdldaving concentrations of 1000, 750, 500, 250, 46@ 50 pg/mL,
thereby the groups were designated according tio thepective concentration and all tests werequaréd in
triplicate. After 24 hours, the number of survivaevas counted to determine glby the PROBIT analysis from the
SPSS® software.

Statistical analysis

The results obtained from the bioassays were espdelsy averages of + Standard error (SEM) orgarazedrding

to the relevance in tables, charts, tables anddigyurhe significant differences between treatmesmti evaluated
using the Anova Um Ciritério test, and followed hyd&nt-Newman-Keuls test. The analysis of correfatind
regression were applied to assess thgy@Ed Clso. The Clspvalues were determined in PROBIT regression, using
the SPSSStatical Package for Social Sciengpsogram, with probabilistic limit of g 0.05.

RESULTS AND DISCURSSION
Phytochemical screening of the ACE fromAcmella ciliata (Kunth.) Cass.
The result of the phytochemical analysis from theemus extract acmella ciliata(Kunth.) Cass. revealed the

presence of saponins, organic acids, reducing sugamins, alkaloids, steroids and triterpenacidsb(e 1).

Table 1 Preliminary Results of phytochemical screeng of the ACE Acmella ciliata (Kunth.)

Secondary Metabolite [Acmella ciliata Baker
Saponins +++
Organic acids +
Reducing sugars ++
Phenols -
Alkaloids +++
Tannins +
Anthraquinone -
Flavonoids

Steroids +
Triterpenoids +

Antioxidant activity of ACE Acmella ciliata(Kunth.) Cass. in the elimination of the free radtal DPPH.

Table 2 shows the result of the antioxidant agtieit ACE Acmella ciliata(Kunth.) Cass. on the free radical DPPH.
It is observed a strong correlation of the extrictreduce the DPPH radical with ED50 of 0.2137mglL,
suggesting a strong antioxidant activity as howrFigure 2. Figure 1 shows the calibration curvehs DPPH
radical (40 pg/mL).
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Table 2: Antioxidant activity percentual of ACE Acmella ciliata on the free radical DPPHe.

Concentration doAcmella ciliata Baker | % AA (DPPHe)
5mg/mL 84,066x2,542

2,5mg/mL 78.536x1,221

1,0mg/mL 55.601+1,043

0,75mg/mL 51.785+0,481

0,5mg/mL 49.194+0,622

0,25mg/mL 47.863+0,547

Mean + standard deviation (SD)p <0.05 to 5 mg / mL when compared to other comeénhs
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Figure 1: Analytics of DPPH curve in length from 57 nanometer (nm)

90—

P
£ e
Z -
=% 80T
» T . . 7
=43 <
5 y
L= 5 s
@ E? T .
ok s
= .
e oy
=i~ e
- ‘
e s+ e
-] e
o -
e
L]
501 . 7
*
40 1 I I I I |
0 1 2 3 4 g 6

Concentration EBA (mg/mL)

Figure 2: Percentage of EBA antioxidant activityAcmella ciliata (Kunth.) on the free radical DPPH
DEs=0,321mg/mL p <0,05

Cytotoxicity in vitro against Artemia salina Leach.
The cytotoxic activity of ACE fromAcmella ciliata(Kunth.) Cass. was evaluated against larvae ofptrasite
Artemia SalinaLeach. in different concentrations of the extrathe data show the effective LfLlethal

concentration 1557. 5§ / mL of ACEAcmella ciliata(Kunth.) Cass. oA. salina,showing a non-toxic activity of
the extract ofA. saling as shown in (Figure 3).
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Figure 3: EBA toxicity Test Acmella ciliata (Kunth.) at different concentrations onA. Salina Leach

The molecule of DPPH -« is well known to be charazesl as a stable free organic radical and has radwgntages
such as a good stability in the absence of lighplieability, simplicity, and practicality [27. 28 According to

Moon and Shibamoto [29], the DPPH « method is ugsedver 90% of the antioxidant evaluation studiépuare

substances, mixtures or complex matrices.

Studies show that antioxidants of vegetable or@gin have a strong importance as therapeutic af@ntarious
diseases associated with oxidative stress, foethempounds be effective as free radical scaveragetsnhibitors
of lipid peroxidation, showing to be clinically neeffective and less toxic than existing drugs RO.

The specieé\cmella ciliata(Kunth.) Cass. is very consumed by the Braziliapydation in the treatment of various
diseases as an analgesic, anti-inflammatory, aativéc, antibacterial, hepatoprotective and antiaigenic [2. 11].
These activities can be attributed to the presefic®me metabolites as terpenes, steroids, andnitagds [10. 32.
33].

In this study, the preliminary phytochemical analysf ACE from A.ciliata (Kunth.) Cass. revealed the presence of
saponins, organic acids, reducing sugars, tanrafigloids, steroids, and triterpenes, accordingptevious
descriptions of most of these components [4]. S¥w&tudies in vitro and in vivo showed that tanniniserpenoids
and other secondary metabolites of plants haveyasial, anti-inflammatory and antioxidant action.[32. 35. 36].
The results obtained demonstrate strong antioxidarrelation of the aqueous crude extracfotiliata (Kunth.)
Cass. Leaves, against the free radical DPPH aglsttine equation Y=6,9747X+48,50892 Radjusted) of 0.8290
and |Gy (inhibitory concentration) of 0,2137mg / mL, sugtieg excellent antioxidant activity (Figure 2).é'h
presence of organic acids (Table 1) reinforcearit®xidant application, widely used in food indysis an additive
and preservative [21. 37]. Several plants haveatliity to accumulate organic acids found in citjuges, due to
the presence of citric acid, but these acids atenly present in fruit but also in the leaves oing plant species
[38. 39]

It is known the large citric acid antioxidant paiahh which shows that the species dliata (Kunth.) Cass are a
promising source of this substance. The same fumgtare assigned to the phenolic compounds, abtimdarany
plant species, that regardless of the class, tt@spounds all have antioxidant potential [40]. Riiencompounds
are abundant in fruits, vegetables and foods derfirem plants, which are consistently associateth vaduced risk
of cardiovascular disease, cancer and other chdiséases [41].

The ability of these substances to scavenge fidieaias and pro-oxidant metals (antioxidant actiexplains in part
this association. Recent evidence suggests thaé tbempounds may act through other mechanisms dsetie
antioxidant capacity, as modulation of the activity different enzymes such as telomerase, lipoxggenand
cyclooxygenase, interactions with receptors andwpays of signal transduction, cell cycle regulati@mong
others, essential for the maintenance the homessthléving organisms [42].
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The reducing sugars present major health benefg@s$sessing antioxidant and antimutagenic activitye putative
mechanism of antioxidant activity for the reducisiggars is the ability that they have to bind tcefradicals,
reducing them and promoting the excretion fromhkbdy, without the aid of carriers, reducing celiaty without
causing oxidative stress and premature aging Els44].

The steroids are also known for their antioxidarapgrties, among its benefits to human health therthe
reduction of dietary cholesterol absorption, withc@nsequent reduction in blood levels; reducing tilsk of
cardiovascular disease; and inhibiting the growtbeotain malignant tumors [45].

As to the cytotoxic potential, it is known that @@n phenolic compounds are bacteriostatic, fudgiciand able to
inhibit tumor development [46]. Sundarraj et al7][ddlemonstrated in vitro the cytotoxic activity phenolic

compounds against lung and breast cancer cellsteBoaun et al. [48] also confirmed cytotoxic andi@idant

activity of phenolic compounds from the methandra&ect of Achillea odorata.

In this study was observed by the adjusted coefiicof determination & of 0,7894, the correlation between the
mortality showed by the larvae &f salina L., facing the different concentrations of AGE condensatéWhose
minimum lethal concentration G4 was 1557,55ug/mL, presenting non-toxic behaviaeering 1000pg/mL [49,
22].

CONCLUSION

Facing the results attained, it is concluded that ACE from the leaves d&. ciliata (Kunth.) Cass has in its
chemical constitution promising secondary metabslitvith antioxidant action. The cytotoxic activilyas not
significant, considered nontoxic for this test. Hwer, it is clear the great therapeutic potentidhis species.
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