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ABSTRACT

The present study evaluated the total phenolic #lanebnoid contents and the antioxidant, photoprtitecand
cytotoxic properties of Eryngium pristis. Dried apdwdered of E. pristis leaves were exhaustiveisaeted with
ethanol by static maceration followed by partitimnobtain the hexane, dichloromethane, ethyl aeetatd butanol
fractions. Phytochemical screening and the totadrpilic and flavonoid contents were determined. diftéoxidant
activity was evaluated by DPPH, reducing power ef*FABTS ands-carotene/linoleic acid assays. The UV
absorption spectra were recorded in the range &f 9450 nm and the sun protection factor (SPF) eadsulated.
The cytotoxic test was performed by brine shrintipaliity bioassay. Tannins, flavonoids, coumariespénoids and
steroids, saponins and alkaloids were detectedha dthanol extract and fractions. In these sampies, total
phenolic and flavonoid contents ranged from 5.02®10 g/100 g and 4.00 to 9.37 g/100 g, respdgtivEhe
ethanol extract and fractions showed antioxidanfeaf as free radical scavengers and inhibitors ipidl
peroxidation, while the photoprotective capacitysweoncentration dependent manner. In addition, tieted
samples were cytotoxic against brine shrimp. Theselts suggest that E. pristis is an important gmdmising
source of bioactive compounds with relevant bialabiproperties and can be used as strategy to dpvakw
products for the treatment of several pathologmahditions.
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INTRODUCTION

In recent decades, a large number of studies hamersthe significance of free radicals and oxidasbeing
responsible for the molecular mechanisms that érgdifferent pathologic processes. These prodstteh as
superoxide (@-), hydroperoxyl (HG), hydroxyl («OH), and peroxyl (ROQe) radicalsgaeactive oxygen species
(ROS) and may be generated from cellular metabotisrfrom environmental sources of ionizing radiati&JV
light, pesticides, alcohol, cigarette smoke, anggex shortage [1]. ROS is able to damage DNA amdocédize
lipids and proteins, as well as have been assaciatith the development of various human diseases as
neurodegenerative disorders, cardiovascular disepsémonary disorders, diseases related to thagitee infants,
autoimmune diseases, renal disorders, gastroinéstisturbances, tumors and cancers, ageing [Eodetetes,
skin lesions, immunodepression, liver diseasesgneatitis, infertility, among others [1,2,3]. Besg] as result of
ROS actions, the exposure to ultraviolet (UV) réidiais involved with a variety of harmful effeatanging from
photoaging to skin cancer [4].

On the other hand, the natural antioxidants car lggeat importance as therapeutic agents in sepathblogical

conditions related to oxidative stress since theyable to neutralize the actions of free radi¢aS]. Typically,
these agents produce beneficial effects on the humalth, because they are clinically efficienthwitw toxicity

151



Orlando Vieira de Sousa et al J. Chem. Pharm. Res,, 2015, 7(12):151-159

[3]. Among the antioxidants found in vegetablesemdlic compounds, such as flavonoids, have thatyahd
scavenge free radicals and chelate metals [6,7].thggering these effects, many flavonoids andypbénols
exhibit conjugated-electron systems that allow ready donation oftetes, or hydrogen atoms, from the hydroxyl
moieties to free radicals [6].

Considering the Brazilian biodiversity, tligyngiumgender, Apiaceae family, found in southeastern smdhern
Brazil, is represented by 230 to 250 species [&f Medicinal value of this genus is related topteventive and
curative actions against gallstones and fatty depas the liver, as well as for reducing cholestdevels [9].
Species oEryngiumhave been known for its antimicrobial properti#8][ as diuretic, bronchodilator and for the
treatment of skin disorders [8], being also rembs anthelmintic, anti-convulsant, anti-inflamnmgtcanalgesic,
and antimalarial [11,12]. From a chemical pointvi@w, flavonoids, tannins, saponins, triterpenoigsholesterol,
brassicasterol, campesterol, stigmasterol, clems{gsitosterol,3-5-avenasterob-(5)-24-stigmastadienol arid7-
avenasterol have been identifieddryngium[11-14].

Eryngium pristis Cham. & Schltdl, known as "lingua-de-tucano”, isslarubby species commonly used as
emmenagogue, diuretic for diabetics, in the treatnoé inflammation, thrush and throat and mouthetdc[15].
Despite its importance in folk medicine, few regohave been published in scientific literature.this sense,
considering that oxidative damages are associaiid different physiological changes in the bodyiststudy
evaluated the total phenolic, flavonoid contentd #me antioxidant, photoprotective and cytotoxioparties of
Eryngium pristideaves.

EXPERIMENTAL SECTION

Plant material

Leaves ofEryngium pristisCham. & Schitdl. (Apiaceae) were collected in tlily of Sdo Jodo del Rei, Minas
Gerais State, Southeast region of Brazil, in Jang@A4.0. The species was identified by Dr GlauciebelrVechio-
Vieira and a voucher specimen (number 207576) wassited in the Herbarium of the National MuseurBi&zil
(R), Federal University of Rio de Janeiro, BraZihe leaves were dried at room temperature withefbreentilation
for a loss of 90—-96% humidity. After drying, all tedal was triturated by an industrial blender andiverized using
a tamise n° 18 for the extract preparation.

Extract preparation

Dried and powdered mature leaves (690 g) were estivaly extracted in 95% ethanol (4.0 I) by statiaceration
for 3 weeks at room temperature with renewal oVesal every 2 days. The ethanol extract was filteaed
evaporated under a rotary vacuum evaporator (RptavRll, Biichi, Flawil, Switzerland) at controlléemperature
(50-55C). This material was placed into a desiccator silica to yield 65.79 g. The ethanol extract (BH,g) was
suspended in water;ethanol (9:1) followed by lidiigdid partition with increasing organic solvertlgrity: hexane,
dichloromethane, ethyl acetate, and butanol. Afiex procedure, hexane (HF), dichloromethane ([etjyl acetate
(EF), and butanol (BF) fractions were obtained [16]

Phytochemical screening

The phytochemical tests to detect the presenceawoiiris, flavonoids, terpenes and phytosterols, réapp
coumarins, anthraquinones, and alkaloids were pegd according to the method described by Tiwaglef17].
The tests were based on the visual observatiomlof change or formation of a precipitate after #uklition of
specific reagents.

Chemicals and reagents

Chemicals and reagents used in this study (and soeirces) were as follows: DPPH, ABTS, linoleiddag-
carotene, tweéh40, BHT, gallic acid, and rutin (Sigma Chemical Co, St. lpu¥ll, USA); aluminum chloride,
calcium chloride, potassium chloride, magnesiunoigtie, potassium bromide, sodium sulfate, sodiucarionate,
potassium ferrocyanide, ferric chloride, sodiumocide, dichloromethane, hexane, butanol, methagibianol,
pyridine, and sodium carbonate (Labsynth, Diadesi, Brazil) and Folin-Ciocalteu reagent, trichlareigc acid,
and ascorbic acid (Cromoline Quimica Fina, Diade8R, Brazil). All the chemicals used including gwvents
were of analytical grade.

Total phenolic content deter mination

The total phenolic content was determined by F@lioealteu method [18] using gallic acid as refeeestandard
(standard curve was prepared with concentratiom® ft0 to 50 pg/ml). The samples (EE, HF, DF, EF BR{l
were oxidized with Folin-Ciocalteu reagent and b&ction was neutralized with sodium carbonate. dfsorbance
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of the resulting blue color was measured at 765manspectrophotometer (SHIMADZ(JUV-1800, Tokyo, Japan)
after 60 min. The analyses were performed in tgié and results were expressed as gram of geiticeguivalent.

Total flavonoids content deter mination

Aluminum chloride colorimetric method described $gbrinho et al. [19] was used for total flavonoizhtnt

determination using rutin as standard. The reactiags performed using samples (EE, HF, DF, EF anyd &etic
acid, pyridine:ethanol (2:8), 8% aluminum chloridd distilled water at room temperature for 30 .nlihe

absorbance of the reaction mixture was measuret@tnm in a spectrophotometer (SHIMADZUUV-1800,

Tokyo, Japan). The calibration curve was preparitd mutin solutions in ethanol (from 2 to 3@/ml) and results
were expressed as gram of rutin equivalent.

DPPH radical scavenging activity

DPPH was used for determination of free radicalssnging activity as recommended by Mensor et d].[2
Different concentrations of each sample [EE (frodnt@ 70 pg/ml), HF (from 35 to 140 ug/ml), DF (frdsto 80
pg/ml), EF (from 1 to 30 pg/ml), and BF (from 3086 pg/ml)] were added, at an equal volume, to amaih
solution of DPPH (0.03 mM). After 60 min at roonmigerature, the absorbance was recorded at 518 ran in
spectrophotometer (SHIMADZY) UV-1800, Tokyo, Japan). The experiment was peréat in triplicate and rutin
was used as standard. & €@alues denote the concentration (Lg/ml) of sanwaltech is required to scavenge 50% of
DPPH free radicals.

Test of Fe™ reducing power

The reducing power of Féwas determined using a serial dilution of EE, HIF, EF and BF (from 53.48 to 6.68
pg/ml) with 2.5 ml of 0.2 mM phosphate buffer pH,6and 2.5 ml of 1% potassium ferrocyanidgH&(CN)] [21].
The mixture was incubated at 50°C for 20 min. Fniiliters of this mixture received 2.5 ml of 10&6chloroacetic
acid and was centrifuged at 3,000 g for 10 minuté® supernatant was separated and mixed with Rcbstilled
water containing 0.5 ml of 1% ferric chloride. Thlgsorbance of this reaction, in triplicate, was snead at 700 nm
in a spectrophotometer (SHIMADZ UV-1800, Tokyo, Japan). Ascorbic acid was usedefasrence substance.
The measurement was considered the possible atdiatxactivity.

ABTSradical scavenging capacity

The free radical ABTS (2,2'-azinobis-3-etilbenzotiine-6-sulfonic acid) method was used to evalutie
antioxidant activity of ethanol extract and fraosofromE. pristisleaves [22]. A standard solution of ABT$7
mM, 5 ml) was mixed with 88 pl of potassium peratéf (140 mM). The mixture was stirred and kept idask
room temperature for 16 h. After this period, 1wals removed and the volume completed to 100 ml atitanol
(P.A.). The absorbance was read at 734 nm (yiel® @m) in a spectrophotometer (SHIMADZUUV-1800,
Tokyo, Japan). Different dilutions of the ethanatract and fractions oE. pristis (from 500 to 5 pg/ml) were
prepared and 30 pl removed and added to 3.0 mIBTSN solution. After 6 minutes, the measurement was
performed at 734 nm and the &®alues denote the concentration (ug/ml) of samyhéch is required to scavenge
50% of ABTS" free radicals.

p-carotene/linoleic acid assay

Antioxidant activity (AA) was determined b vitro method modified by Miller [23], using linoleic akiTween 40
and p-carotene. This system was maintained at approrignad0°C and the spectrophotometric absorbance
measurements were made in a microplate reader (MERATE®, TP-Reader) at 492 nm every 15 minutes
during 105 minutes {t tis, t0, s te0, t75 too € tos). From these data, it performed a kinetic studyhef ethanol
extract and fractions compared to the antioxidaygnés BHT and rutin. In addition, the percentadgbition of
lipid peroxidation (%Il) was determined.

In vitro deter mination of sun protection factor (SPF)

All samples (1.0 g) were weighed, transferred 1®@ ml volumetric flask, diluted to volume with attol, followed
by ultrasonication for 5 min. From this stock saunt(10 mg/ml), the ethanol extract and fractionsancentrations
of 0.05, 0.10 and 0.20 mg/ml were prepared. ThedWhgorption spectra of these solutions were obtaindte
range of 290 to 450 nm, with 3 determinations ahgaoint, every 5 nm, using 1 cm quartz cell, aticheol as a
blank. SPF was calculated using the applicatiodafisur’s equation [24].

Brine shrimp lethality bioassay

The artificial seawater used in the experimentsgmeed the following composition: NaCl 24 g/l, Ca2H,0 1.5
g/l, KBr 0.1 g/l, KCI 0.7 g/l, N&5O, 4.0 g/l, NaHCQ 0.3 g/l, and MgCl 6H,0 11 g/l. Ethanol extract and fractions
were dissolved in tween 80 and DMSO (1:1) follovisdartificial seawater. Ten shrimpAr(emia salinaLeach)
were transferred into test tubes in quadruplicadetaining the following concentrations: 10, 500,600 and 1,000
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ug/ml. The tubes were maintained under illuminatiSarvivors were counted 24 h after exhibition te #thanol
extract and fractions. Thymol was used as stanfi LCsy's and 95% confidence intervals were from the 24-
hour counts using the probit analysis method [26].

Statistical analysis
Data were expressed as mean + S.E.M. Statistigalfisiance was analysed by the one-way analysigagfince
followed by the Tukey or Student Newman-Keuls tBstalues below 0.05 were considered significant.

RESULTSAND DISCUSSION

Yield from the ethanol extract and fractions

690 g of dried and powdered leaves frempristisyielded 65.79 g of ethanol extract equivalent 183%. After
partition, 30 g of this extract produced 10.8142.6.96, and 4.79 g of hexane, dichloromethang| eitetate and
butanol fractions, respectively.

Phytochemical screening

Table 1 shows positive reactions to tannins, flaws, coumarins, terpenoids and steroids, sapa@ridsalkaloids
in ethanol extract. These chemical classes wecedatected in the ethyl acetate and butanol frastiReactions to
flavonoids and alkaloids were well characterizethimsamples.

Table 1. Phytochemical screening of the ethanol extract and fractions from Eryngium pristis leaves

Chemical classes Reactions EE HF DF EF |BF
Iron salts + - - + +
Lead salts + - + +
Tannins Copper acetate + + + + b
Alkaloids

Gelatine

Aluminum chloride
Flavonoids Sodium hydroxide
Shinoda

Coumarins Potassium hydroxid
Libermann-Burchard ~ + + + + +
Terpenes and steroids Kedde
Baljet + - + + +
Saponins Foam Index + - - - 4
Dragendorff
Mayer
Bouchardat
Bertrand
Anthraquinones Borntraeger E E 1
EE: Ethanol extract; HF: Hexane fraction; DF: Diadiomethane fraction; EF: Ethyl acetate fraction; BButanol fraction; (+) positive
reaction; (-) negative reaction.
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Total phenolic and flavonoid contents

Total phenolic content was estimated by using FGliocalteu reagent, expressed as gram of gallidt eguivalent,
while flavonoid was quantified by aluminum chlorideethod and expressed as gram of rutin equivalank.
pristis, the total phenolic varied from 5.05 + 0.01 to1#+ 0.05 g/100 g and flavonoid ranged from 4.00.G2 to
9.37 £ 0.12 g/100 g (Table 2). The hexane and dicinhethane fractions showed no reactions to deterihie total
flavonoid content. In addition, Table 2 also showleat the ethyl acetate fraction exhibited the bijhotal phenolic
(20.10 £ 0.05 ¢/100 g) and the highest amountasfdhoid contents (9.37 +0.12 g/100 g).

Table 2. Total phenolic and flavonoid contents obtained with ethanol extract and fractionsfrom Eryngium pristis leaves

Plant extract Total phenolic (g/100g) Total flaviwh(g/100 g)
Ethanol extract 10.62 £ 0.04 4.28 + 0.05
Hexane fraction 6.46 + 0.02 -
Dichloromethane fractior 9.05+0.11 -

Ethyl acetate fraction 20.10 £ 0.05 9.37+£0.12
Butanol fraction 5.05+0.01 4.00+0.02

Each value in the table is represented as meaE\&.(n = 3). Same letters in the same column Bidithat there was no significant difference
between the means considering p < 0.05 after AN@\fdwed of Tukey's test.

DPPH radical scavenging, Fe* reducing power and ABTSradical scavenging activities

Table 3 shows the scavenging effects obtained seithples on DPPH radical in the following order:>EBF > EE
> BF > HF. The Eg values were statistically different € 0.05) that ranged from 27.82 + 0.08 to 203.17.99
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ug/ml (Table 3). EF and DF were more active to iithtilie DPPH radical with E{g equal to 21.47 + 0.25 and 43.76
+ 0.53ug/mL, respectively (Table 3). In addition, the rangkorder for F& reducing power was EF > EE > DF =
BF > HF. These samples producedsg@alues between 18.79 + 0.10 and 213.48 + @gMnl. As noted in the
DPPH test, EF was more potent in convert Fe (+Fedq+2) with EGy of 18.79 + 0.1Qug/ml. Using the ABTS
assay, Egp values of the samples were in the following ord#¥:> EE > BF > HF > DF. These values ranged from
18.72 to 66.86 pg/ml, and the ethyl acetate fracftoG, = 18.72 + 0.27.g/ml) was more active in inhibiting free
radical.

Table 3. Antioxidant activity of the ethanol extract and fractions obtained from Eryngium pristis leaves by DPPH, Fe" reducing power

and ABTS methods
: ECso(ng/ml)

Plant extract/Chemical DPPH F& Reducing Powe ABTS
Ethanol extract 72.36 + 0.73 42.05+0.14 29.3322(
Hexane fraction 397.85 + 1.6[1 213.48 +0.76 49.30080
Dichloromethane fractior 43.76 + 0.58 59.29 +0.31 | 66.86 +0.74
Ethyl acetate fraction 21.47 +£0.2b 18.79 +0.10 728 0.27
Butanol fraction 78.15 + 0.50 60.14 + 009 35.60 + 0.32
Rutin 8.58 £ 0.15 - -
Ascorbic acid - 3.65+0.10 -
BHT - - 13.82 +0.34

Each value in the table is represented as meafe#\&.(n = 3). Same letters in the same column mt@ithat there was no significant difference
between the means considering p < 0.05 after AN@\Wéwed of Tukey’s test.

Beta-car otene bleaching antioxidant activity

Besides showing good antioxidant activity and gigant reducing power, the ethanol extract andtioas were
also able to inhibit the oxidation of thiecarotene/linoleic acid system. In this study, prearotene decolouring
mechanism was evaluated in a system mediated byrdidicals formed from linoleic acid. The preseatextract
and fractions with antioxidant activity can patfahhibit the loss of3-carotene colour through the neutralisation of
free radicals formed in the system, the % of oxagatinhibition being concentration-dependent. Thdeo of
oxidation inhibition power observed with the ethbagtract and fractions analysed was as follows$tyEacetate
fraction > hexane fraction > ethanol extract > thabmethane fraction > butanol fraction (Table fihe results
obtained in this study indicate that the potemaE. prististo inhibit oxidative processes in emulsified syste
should be exploited. The ethyl acetate fractionhwlie highest total phenolic and flavonoid corgeatso had the
greatest oxidation inhibition power in this systéndicating the high capacity of these compoundsctovenge free
radicals liberated during linoleic acid oxidation.

Table4. Inhibition of lipid peroxidation of the ethanol extract and fractions from Eryngium pristisleavesin g-carotene/linoleic acid

system
Plant extract/Chemical % Inibicdo da peroxidacgmica

Ethanol extract 58.12 +1.07
Hexane fraction 62.49 + 1.68
Dichloromethane fractior] 47.60 £1.02

Ethyl acetate fraction 67.47 £ 157
Butanol fraction 42.38+0.71

BHT 65.08 £0.72

Rutin 32.30 £ 0.90

Each value in the table is represented as meafe#\&.(n = 3). Same letters in the same column mt@ithat there was no significant difference
between the means considering p < 0.05 after AN@\fdwed of Tukey's test.

Table5. Sun protection factor (SPF) of the ethanol extract and fractions from Eryngium pristisleavesin three different concentrations

. SPF

Plant extract/Chemical 0.05 mg/ml 0.10 mg/ml 0.20 mg/ml 50 mg/m
Ethanol extract 1.22 +0.001 2.58 + 0.002 5.000608. -
Hexane fraction 1.68 + 0.002 3.28 £ 0.003 6.44G00. -
Dichloromethane fractior 2.48 £ 0.008 5.15 £ 0.0019.91 + 0.003 -
Ethyl acetate fraction 15.10 +0.006  31.22 + 0.0489.70 + 0.200 -
Butanol fraction 6.70+0.002 13.72+0.002 27.21.@30 -
PBISA - - - 13.84 £ 0.11)

Each value in the table is represented as mearfe#\&.(n = 3). In the same column, the means arferdifit considering p < 0.05 after ANOVA
followed of Tukey's test. PBISA = 2-Phenylbenzimidie-5-sulfonic acid.

Photoprotective effect

Considering the ethanol extract and fractions frem pristis leaves, the SPF value increased concentration
dependent manner (Table 5). When compared withsthedard (2-phenylbenzimidazole-5-sulfonic acidF SP
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13.84), the SPF at 50 mg/ml was equivalent to treentration of the butanol fraction at 0.10 mg/Ad.observed
in Table 5, at 0.20 mg/ml, EF was more potent (SP89.70) than 2-phenylbenzimidazole-5-sulfonic a6
mg/ml). This result can be explained by the higtedal phenolic content and the antioxidant actiudigtection
reported in the present study. In addition, the &bsorption spectra profiles of the ethanol exteant fractions
revealed the difference among them which it caeleted to the chemical composition (Figure 1).
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Figure 1. UV absor ption spectra profiles of the ethanol extract and fractions from Eryngium pristisleavesin three different
concentrations. EE: Ethanol extract; HF: Hexane fraction; DF: Dichloromethane fraction; EF: Ethyl acetate fraction; BF: Butanol

fraction
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Cytotoxicity in the brine shrimp assay

The ethanol extract and fractions frdin pristis leaves were poisonous agaidstemia salinaproducing LGq
values lower than 1,000g/ml (Table 6). According to the data presented able 6, the results showed that the
dichloromethane and hexane fractions were threestimore active than thymol (k&= 438.13pug/ml), the
reference substance.

Table 6. Toxicity of the ethanol extract and fractionsfrom Eryngium pristis leaves on Artemia salina

Tested product L& (ug/ml) | Confidence interval (95%
Ethanol extract 518.17 313.44 — 856.64
Hexane fraction 113.42 67.76 — 189.85
Dichloromethane fractior) 110.92 64.10 — 192.00
Ethyl acetate fraction 470.93 252.24 — 879.21
Butanol fraction 763.31 414.43 — 1405.91
ThymoF 438.13 243.97 — 786.80

@ Reference drug.

Plant species have significantly contributed far Supply of useful substances to treat diseasésatieat humans
and animals [27]. The phytochemical screening opristisdetected the presence of tannins, flavonoids)cits
terpenes and steroids, and saponins (Table 1).fifdisg corroborates the chemical profile desalilffier the genus
species [12,28]. Among the special metabolitesadetieand quantified, phenols, and especially flaidsy have
been extensively studied for its antioxidant andtpprotective actions [29]. Our results (Table @pfirmed the
positive reactions of phenolic compounds (Tableafyl, in part, these constituents can justify thedioieal
properties ofE. pristis Accordingly, the variation of the total phenodind flavonoid contents in the fractions was
influenced by the polarity of solvent, since hexameble to remove terpenes and steroids and dalkethane
promotes the extraction of lignans, methoxylatevdhoids, sesquiterpenes, lactones, coumarins réathénes
[16]. In addition, free flavonoids, tannins, xantles, triterpenic acids, saponins and phenolic camg® are
extracted with ethyl acetate, while glycosylate/éinoids, tannins, saponins and carbohydratesepeeated by the
butanol action [16].

Antioxidant activity data showed that the actionpidfytochemicals fronk. pristis against free radicals can be
related to the redox properties. Many natural dtuestts, especially phenolic compounds, have thétyalo
scavenge a variety of oxidants (superoxide, hydraxyl peroxyl radicals and hypochlorous acid, shgikygen
guenching and metal ion chelation) that are geadrat our body [1]. These oxidants can cause eglldhmages
through the peroxidation of unsaturated fatty actknaturation of proteins and reaction with cayfoohtes and
nucleic acids triggering pathophysiological proesssssociated with various diseases [1-3]. In $Bisse, our
results can have great importance in the therapapiproaches of different disorders, because tienet extract
and fractions oE. pristisleaves were effective as radical scavengers dridiiors of lipid peroxidation. Probably,
the neutralization of free radicals is associatéith whe action of phenolic compounds mainly foundthe ethyl
acetate and butanol fractions, while the inhibitafnlipid peroxidation may be due to the presentéess polar
components, as terpenes, since the hexane fragisrmore active in this assay. Phytochemicalstiiisth from
species oEryngium such as terpenoids, triterpenoid saponins, flaits coumarins, polyacetylenes, and steroids,
can corroborate these observations [12].

Whereas that the UV radiation causes oxidative d@mdth generation of free radicals, the photopnidte power
of plant extracts may reduce the risk of sun-induskin cancer [30]. In cosmetic practice, the phottective
power has been determined by SPF as the UV enexpsgary to produce a minimal erythemic resporise B to
24 h of exposure on protected skin divided by thednergy requested to cause this erythema on wisat skin
in this same time [31]. In the last decades, dulhddancrease of cases of early photoaging, adteratosis, cancer
and basal cell carcinoma and melanoma, many napucalucts have been investigated as UV protectgenis
[30,32,33]. In this sense, plant extracts, paréidylthose with antioxidant activity, have beenguial targets for
the development of new sunscreens, since contanpeonds as phenolic acids, flavonoids, and polyplsemvhich
cover the full range of UV wavelengths [32,34]. Gutuents of this kind were detected and quantifiredur study
and may be responsible for the SPF and preventicgheoUV-induced oxygen free radical generation &pil
peroxidation. Furthermore, at 0.20 mg/ml, the etogtate fraction was more active (SPF = 39.7@@&0).than the
standard. This result can be explained by the higb&l phenolic and flavonoid contents and theiceadant
activity detection observed with the EF. In additishe UV absorption spectra profiles revealed dliference
among the ethanol extract and fractions (Figurdrlyivo investigations have shown that the use of planaetd
with antioxidant activity associated with syntheiinscreen is more effective to reduce skin damagsed by the
exposure to solar radiation [35].
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The A. salinabioassay is a simple model applied to the toxigiyestigation [25] and can be a valuable tool as a
screening effort in the search for compounds wiiltgrtive action against damage by superoxide logroactive
oxygen species [36]. In addition, brine shrimp hbeen utilized in various bioassay systems (aralypesticide
residues, mycotoxins, stream pollutants, anesthaliooflagellate toxins, morphine-like compounisicity of oil
dispersants, cocarcinogenicity of phorbol estensl #xicants in environments) and may be possiblenbnitor
fractionation of natural products with cytotoxictimity on tumor cell lines [25]. Based on this tesur results
showed that the ethanol extract and fractions fi&nypristis leaves, particularly dichloromethane and hexane
fractions, were toxic on the microcrustacean aisgl finding has not been previously described. Tres@nce of
compounds extracted with less polar solvents sadhase cited by Cechinel Filho and Yunes [16] egplain the
toxicity of these fractions, since the cytotoxicitf compounds from species of the geiirgngium have been
evaluated against different tumor cell lines [1Rlyngiumsaponin, for example, exhibited moderate cytotéyxici
against A549, PC-3, HL-60, and MRC-5 cell linespé&sal, Eryngioside H and | revealed potent anchliig
selective inhibition against four human tumor cdilg almost no cytotoxicity against normal humaiiscfl2].
Ethanol extracts from fruits d. planumshowed highly significant in inducing apoptosistwvo human leukemic
cell lines C8166 and J45 [37]. Therefore, our rssahn contribute to the research of antitumor syéom E.
pristis.

CONCLUSION

The results obtained in the present study sugpesttiie ethanol extract and fractions frempristisleaves are an
important and promising source of bioactive commsuwith antioxidant, photoprotective and cytotopioperties,
since they were able to neutralize the action@é fiadical, inhibit the lipid peroxidation, increate SPF and were
noxious against brine shrimp.
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