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ABSTRACT

Medicinal plants are extensively studied as sofiocaliscovery of new drugs. The study of the bickigproperties
from medicinal species to provide security in it®.UThis study aimed toa literature review abouu@@ spp,
related with antioxidant, antimicrobial and antitomactivities, in scientific databases, such asel®GiLILACS,
PubMed and CAPES/MEC Periodicals, using Opuntia. spplD Antioxidant activity, Opuntia spp. AND
Antimicrobial activity and Opuntia spp. AND Antitarractivity in Portuguese, English and Spanishdascriptors.

It were found 132 manuscripts in total, 25 contaghantioxidant activity, 79 containing antimicrobgctivity and
28 containing antitumor activity. The present stpdyvides support for the development of new redezs in area
of medicinal natural products.
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INTRODUCTION

The Brazilian flower biodiversity is considered the largest in the world, because represent for 8086 of all
species on the planet [1]. Actually, plants ark ati important source for drug development, amtivegse48% are
natural product derivatives[2].

Several studies in medicinal plants that providéadabout their biological properties, extends tdtuca
conservation of the population. With the developmathese studies, opportunities exist to solwe ibfological
conservation problems and stimulate the local exgn@].

Actually, the Caatinga is a very threatened biomBrazil. This biome presents specific native plgpdcies, mainly
from Cactaceadamily, whose demonstrate significant biologicedperties in studies[4].

Cactaceaefamily is subdivided intoMaihuenioideae, Pereskioideae, Cactoidem®puntioideags], which are
spread in the American continent. In total, Br&ziVe registered approximately 40 genus and 200espfs], which
do not resemble, since they are suitable for differegions and climates. About the Northeast refjiom Brazil, it
is possible to find 24 genus and 88 species [7].

Cactus are commonly reported in literature for mdifferent purposes, including ethnomedicine, besiderves to
supply the lack of fodder over long periods of dylotu In addition, it is also used as food [8].

Among the several genus found in Brafipuntia spp, also known aBalma Forrageirais the most observed,

specifically in the Northeast region. Palma is itiadally employed in the local medicine for treamt of some
diseases, such as infection, inflammation, inflaenarethral problems, wound healing, abdominal psrand
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helminths. Additionally, in semiarid region of Alags and Pernambuco, Palma is utilized in the treattrof
tumours, from scrape of its sap and its placemerhe tumour, causing a regression in its size [9].

Palma applications, in addition to its versatilipould be further studied [10].This study is aalgsis of secondary
data, through a literature review, with hypothe$@puntiaspp genus has antioxidant, antimicrobial and amiiu

activity? Therefore, the present study aimed téem@\the literature of the genus Opuntia spp relabeantioxidant,

antimicrobial and antitumor activity.

EXPERIMENTAL SECTION

Data searches occurred in the period from Octobeddvember 2015, in electronic databases: ScidloACS,

PubMed, and Coordination for the Improvement ofHeigEducation Personnel (CAPES)/ Ministry of Ediorat
(MEC) Periodicals (CAPES/MEC Periodicals), emplayidescriptors: Opuntia spp. AND Antioxidant actyyit
Opuntia spp. AND Antimicrobial activity and Opuntip. AND Antitumor activity in Portuguese, Engliahd

Spanish. As time limit, it was used the period fr2@10 to 2015 (five years).

The manuscript selection was based on inclusider@i articles published with key words in théetitabstract or
full text. There was restriction concerning the lpmdiion periods and only the works reviewed byrpaivere
selected. For the selection of the manuscripts,ibdependent investigators first selected the lagiaccording to
title, then to abstract, and then through an amalysthe full-text publication. The resulting &tés were manually
reviewed with the goal of identifying and excluditig works that did not fit the criteria descritzabve.

RESULTS AND DISCUSSION
It were found 132manuscripts in total, 25 contagnantioxidant activity, 79containing antimicrobidtivity and
28containing antitumor activity. Among these, oflly manuscripts matched with the criteria used adysis. In

Figure 1 is shown the results found in each ofcdest databases.

Figure 1. Results from the methodological pathwayraployed in this work

Opuntia spp AND Opuntia spp AND Opuntia spp AND

Antioxidant Antimicrobial Antitumor

U SN

LILACS =0 LILACS =0 LILACS =0

PubMed =7 PubMed =2 PubMed =2
CAPES / MEC CAPES / MEC CAPES / MEC
Periodicals = 17 Periodicals = 77 Periodicals =26

In sense, it were selected 6 manuscripts relatéld avitioxidant activity, 3 manuscripts related wéthtimicrobial
activity and 2 manuscripts related with antitumativaty, using the criteria established before ([Eab). In addition,
it were added 2 manuscripts considered as relevant.
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Table 1. Studies found in the databases, Brazil, 26

Authors Year Country Species Activity Conclusion
. . . - . Significant antimicrobial activity againsgt
Castillo et al. 2010 | Mexico Opuntiaspp. Antimicrobial Rhizoctonia solarkihn fungus
Aqueous fraction fromO. humifusa show
Hahm et al. 2010 | South Korea Opuntia humifusa Antitumor therapeutic potential for treatment pf
glioblastoma.
Valente et al. 2010 Brazil Opuntia monacantha Antioxidant Antioxidant activity ofO. monocantha
Cardador- . ) S Opuntia sppby-products are good and cheap
Martinez et al. 2011 | Mexico Opuntia spp. Antioxidant source of natural antioxidants
Castillo et al. . I - - . The extract present good bactericidal activity
2011 | Mexico Opuntia ficus-indica Antimicrobial againsCampylobacter jejurandC. coli
Cayupan et al. 2011 | Argentina Opuntia megacantha Antioxidant ggﬁ/?tt;/a megacantha posses - antioxidanf
Moussa-Avoub Opuntia Fruits from O. macrorhizaare rich in f-
Y 2011 | Germany P . Antioxidant cyanine and phenolic compounds with higher
et al. macrorhiza L L
antioxidant activity
OSO”.O' 2011 | Netherlands Opuntia joconostle Antioxidant Present free _phent_)llc_ acids gr_pﬁcyanlne
Esquivel et al. compounds with antioxidant activity
Haye_k & 2012 Unlte_d State of Opuntia matudae Antimicrobial Ext_ra(_:t from qunna_ matud_ae shows
Ibrahim America antimicrobial activity againdt. coli
. Republic of . . Antioxidant and| Presence of antioxidants and anti-proliferatjve
Kim et al. 2013 Korea Opuntia humifusa Antitumor effects
Madljlg’al— 2013 | Mexico O_puntla ficus-indica (L.) Antioxidant JL_nce act as ant|OX|da_1nt and may be involved
Santillan et al. Mill with the anticlastogenic effect
Obuntia ficus-indica Antiproliferative effect of Opuntia spp
Serra et al. 2013 | Portugal P : Antitumor toward human colorectal cancer cell line
andOpuntia robusta HT29
Chahdoura et Opuntia macrorhiza,
al 2015 | Portugal (Engelm.) and Opuntia | Antioxidant Highantioxidant effect
) microdasys

After analysis of all manuscript, it can be confaunthese results were obtained from experimenialoagh. The
countries where studies were performed are Mex3cstidies),Portugal (2 studies), Brazil, Germangyitédl State
of America, Netherlands, Republic of Korea and Bdtbrea (1 study for each one). Many species f@puntia
sppgenus were utilized, highlighting ti@& macrorhizaandO. ficus-indica.

In studies containing antioxidant evaluation, dltteem demonstrate great potential for this agtiviih the study of
Cardador-Martinez et al. [11], it was evaluated dh#oxidant activity of peel and seeds fr@puntia sppgenus.
The antioxidant capacity was higher in the peehthmthe seeds and the authors conclude that caetas by-
products can be exploited as source of naturabsidénts.

In study conducted in Brazil, by Valente et al.]ji&ports the antiradical activity of Brazilidpuntia monacantha
Haw. (Cactaceae) cladodes. The antioxidant actioftyhe fractions was assessed by measuring thdityato
scavenge DPPH radicals. In this study was possibidentify that ethyl acetate amdbutanol fractions showed
better antioxidant activity, however lower than gasitive controls employed(quercetin and ascoabid).

Osorio-Esquivel et al. [13] conducted the antioridatudy with methanolic extract and different s¢miified
fractions fromOpuntia joconostlelt was evaluated by the DPPH method. By companmgghanolic extract and
fractions containing phenolic compounds and fractamntainingp-cyanines, it was observed that the radical-
scavenging activity decreased in the following orieyanines> phenolic compounds >methanolic extramt.tfke
manuscript conclusion, the authors assert thatdh@gounds for this species show interesting ardamd activity.

Chahdoura et al. [14] performed a study withmacrorhiza(Engelm.) andD. microdasygLhem.), with the DPPH
radical-scavenging activity method. The manusargaiclusion was thaD. macrorhizashowed higher antioxidant
activity thanO. microdasysHigher antioxidant activity was observed in tleeds ofO. macrorhizaand may be
associated with higher levels of phenolic compoundsd in the specie.

Moussa-Ayoub et al. [15] realized a study w@puntia macrorhizaThe authors used the methods of determination
of antioxidant activity using electron paramagnetsonance spectroscopy (EPR) and using troloxvelguit
antioxidant capacity assay (TEAC). The results shbigh antioxidant activities of the extracts fr@mmacrorhiza
pulp and peel, with both extracts causing degradati more than 80% of synthetic radical Fremy'sthButilized
methods were applied for comparison and due thdasinadical scavenging mechanism, results of tBACT assay
correlated really well with EPR.
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Cayupan; Ochoa; Nazareno[16] conducted a study @itmegacanthalhe antioxidant capacity was measured by
DPPH method and 2;Azinobis-[3-ethylbenzothiazoline-6-sulphonic acididical cation (ABTS) method. The
results found that cactus fresh fruits have modeftate-radical scavenging capacity, and the vadwessimilar to
those of citric and other seasonal fruits.

Madrigal-Santillan et al. [17] realized a study twipecies fronOpuntia sppgenus, and the authors used DPPH
radical scavenging activity to measure the antiamxidactivity. Results showed that three varietieprackly pear
juice have an antioxidant potential that dependtherconcentration and the best range capacitgsponded to the
red-purple juice. In addition, the authors suggést antioxidant capacity of the juice may be iwved in the
anticlastogenic effect.

Kim et al. [18] conducted an antioxidant and amdiiferative study aboud. humifusaThe authors used DPPH and
ABST method to antioxidant activity and MTT assayantiproliferative activity. The results shows tthahigher
antioxidant activity was observed in the acetoné&ragx in both DPPH and ABTS assays, respectivelye T
methanolic extracts were also good radical scawsngre the study, bioactive compounds show to gead source
of antioxidants and to have anti-proliferative effe The most potent extract was ethyl acetatectwimihibit both
SW480 and MCF7 cells.

Castillo et al. [19] studied the antimicrobial &iff of Opuntia sppgenus. In this study, it was demonstrated the
antimicrobial activity againdRhizoctonia solanKiihn fungus, and the authors reported @ptintia sppshows the
lowest mycelia inhibition effects (<30%). In thaidy of Hayek and Ibrahim [20], they utilizédpuntia matudae
species, and the results shows that xoconostles geare significant inhibitory effect on the growth E. coli
0157:H7. The xoconostle extract concentration ieally associated with a slower growth rate andtdyad
populations reductions and these results indidadé the inhibitory effect of xoconostle extractcisncentration
dependent.

Castillo et al. study the antimicrobial activity ©@puntia ficus-indicaagainstCampylobacter jejunandC. coli. The
extracts of plant species shows a good activitjiaimal bactericidal concentration agai@mpylobacter jejuni
and C. coli., with a minimal bactericidal concentration of 0.4 muy.?, showing a potential for controlling
Campylobacter jejuntontamination in foods and diseases associatedtiwghmicroorganism [21].

Also related to antitumor activity, Serra et al2]J2lemonstrated thaDpuntia ficus-indicaand Opuntia robusta
inhibited cancer (human colon carcinoma HT29 dek)l cell growth and induced cell cycle arrest iffedent
checkpoints—G1, G2/M and S. The presence of cong®wwuch ag-cyanines, flavonoids and phenolic acids
(ferulic acid) could be responsible for cell cyaleest.

In other study about the same activity, Hahm; Paron et al.[23]evaluated th®puntia humifusaextracts in
inhibition of growth of UB7MG Human Glioblastoma I8e The results shows that aqueous fractions f@om
humifusainduce G1 arrest and non-apoptotic cell death @lsag significant increases in reactive oxygercigse
(ROS) production in U87MG cells and inhibiting U8@whuman glioblastoma cell proliferation.

The medicinal plants are a rich source for obtginmolecules therapeutically interesting for the ndwmg
discovery. Many species are used empirically, withscientific support for efficacy and safety, iaynoccurs
because there is a gap between the supply of pamdsthe limited research around the world. Thhs ts
considered a factor of great encouragement to tindies with these plants, aiming their uses asnapoitant
pathway for the development of new active molec(2d$.

Brazil has been developing important researchéseirmdvanced knowledge of the medicinal propedidbe plants
used by population. Another observation is thatelae programs and policies that encourage thasion of this

type of therapy in the Unified Health System, whlfows the pursuit of offering full and humanizedec[25].

Thus, studies that prove the biological activitidsplants are important for ensuring safety anéaffe uses of
medicinal plants.

CONCLUSION
These studies are important because they reinfoec@se of this genus in folk medicine, and retatese to three

important biological activities (antioxidant, antarobial and antitumor), of the genus. Besides thmay be
related, such as anti-inflammatory, wound healadiclastogenic activity, among others.

326



SilvaA. L. L. etal J. Chem. Pharm. Res,, 2015, 7(12):323-327

New studies aiming to others biological activitiesly be developed, and the present study providggosufor
these new researches that can propose more pévepecbnsidering the use of the gerpuntia sppin the
discovery of drugs and products targeted to areheaith and biotechnology.
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