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ABSTRACT

Anacardiaceae family is composed for 73 genus, 888 species, containing trees and shrubs. In Braze
Schinus molle L. and Schinus terebinthifolius Raddé popularly known as Aroeira or Aroeira-pimenae and
they occur in tropical and subtropical regions ansuthe world. Several classes of compounds carotnedfin
extracts obtained from these plants, such as tapdh-terpinen-4-ol) and flavonoids (kaempferoheTessential
oil from S. molle L. is rich in monoterpenes andws interesting antioxidant activity. It showedeefiveness as
repellent and acted as hunger inhibitor in Sitopkibryzae L., popularly known as weevils. Ethantlaet from S.
terebinthifolius Raddi present some compounds withrmacological activity, such as Schinol and 4iy#4-
methyl-2,2",6,6’-tetrahydroxy[1,1'-biphenyl]-4,4’ichrboxylate, responsible by antifungal activity a@gst the
fungus Paracoccidioides brasiliensis. Finally, atlseibstances were isolated from these two spedtbsseveral
biological activities such as antimicrobial, antifgal, insecticidal, repellent, and anti-inflammagor
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INTRODUCTION

Anacardiaceadamily is composed for 73 genus, comprising aro88@ species, among trees and shrubs [1]. Plant
species of this family are known as fruitful plamtigh good quality of wood [2]. Many species ofg¢iamily are
commonly found in tropical and subtropical regidB% Studies showed the relationship between spefri@m
Schinus sppgenus and occurrence of contact dermatitis, argl ghocess is related to production of secondary
metabolites (alkenyl catechols class), which alstnces with allergenic properties [3].

The most well-known plants species utilized in falkedicine areSchinus molleL. var. areira, and S.
terebinthifoliusRaddi. [2].S. molleL. is also known as California's pepper tree. Phést can reach 10 meters high
and it is widespread around the American Contifgéht The S. terebinthifoliuss most commonly used with a
curative purpose by indigenous from tropical regi¢.

Considering the folk use of these plants in Bramlwell as its inclusion on the Brazilian Natiohatt of Medicinal

Plants of Interest to the Unified Health System KREJS), which aims to give support for developmeit
researches in phytochemical area and provide irdtbom to the Brazilian National List of Medicinalats and
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Phytotherapic§RENAFITO), allowing the development of new progsm these areas [5]. This review aimed to
emphasize the pharmacological actions performedtlies two species, based on studies of phytochémica
compounds groups found in therapeutic preparatiomserely extractives.

EXPERIMENTAL SECTION

Data searches were performed in electronic datab&sgelo, LILACS, PubMed, ScienceDirect and Cooatibn
for the Improvement of Higher Education Persont@ARES)/ Ministry of Education (MEC) Periodicals,ing
Schinus molleAND activity, Schinus molleAND phytochemistry,Schinus molleAND biological properties,
Schinus terebinthifoliug\AND activity, Schinus terebinthifoliu#AND phytochemistry andchinus terebinthifolius
AND biological properties, in English, as descrigto and with a time limit between publicationgrfr 2007 to
2015 (last eight years).

The manuscript selection was based on inclusidar@i articles published with key words in théetiabstract or in
the full text. There was restriction concerning theblication periods and only the works reviewedpajrs were
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 descritaabve.

RESULTS AND DISCUSSION

3.1Schinusmolle L.

Schinus molle.. is a large plant, reaching six feet tall, nativom American tropics [6]. At the correct season,
produces a fruit-reddish with approximately 5 mrandeter. In some countries, this specie is usedfagd In the
Andes, the fruits are utilized for an alcoholicndriproduction, calledc¢hichi de molle”[1]. This specie has a long
history of uses in folk medicine around the wodd,an ornamental plant in gardens, and in urbafstaping, since
they are very resistant to pollution [7]. In Ethimpits leaves are used as natural repellents siglies [6]. In
Brazil, S. mollevar. aroeira is also used as astringent, diuretic, antispasmatid in the plagues control, for
example Sitophilus oryzaél.) [8].

3.1.1 Pharmacological properties
Schinus molléd.. is used as anti-rheumatic, anti-septic, anfiaimimatory, antifungal, antimicrobial, wound healing
in the treatment of disorders related to skin §itid in anti-depressive treatment [7].

a) Leaves and Fruits

Ethanol and petroleum ether extracts of leaveseffiectives as topical repellent agairi®attella germanica,
common cockroach. Methanol extract of leaves hasmamobial activity againstBacillus subtilis and
Agrobacterium tumefacierfZ]. The hexane extracts of leaves and fruits are @ffeets repellent and insecticidal
against nymphs and eggsTafatoma infestansyector of Chagas disease [6, 9].

b) Essential oil

The essential oil shows significant antimicrobiaidaantifungal activities. Some studies report that
concentrations of essential oil of this specie,gpessively reduce the survival potential of inspleigues, by
appetite and oviposition inhibition [6, 10]. Thesestial oil of leaves is rich in monoterpenes ahdwsed
antioxidant activity [1, 11].

Essential oil of leaves, obtained through the steistillation method, can be used as an effectagelient and
acted as hunger inhibitor iSitophilus oryzad.., popularly known as weevils [8]t also has insecticidal and
repellent activity againskrogoderma granariumknown as insect pest of rice, afidbolium castaneunknown as
brown beetle, attack all types of ground cereals [fhally, the aqueous extract proved to be effecagainst
Candida albican$2].

3.1.2 Phytochemical compounds

a) Fruits

In Figure 1 are shown some commonly phytocompoudndad in this species, such as 1-Terpinen-419] s-
Phellandreng?2), 3-Carend3), Methyloctanoaté4), 2-Careng5), a-Humuleneg(6), Copaend7) [8].
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Figure 1: Phytocompounds found inSchinus molle L. fruits

b) Leaves
In Figure 2 are shown Elem{8), f-Cubebend9), 6-Cadineng(10), y-Eudesmol11), f-Eudesmol(12), Sabinene
(13), Tricyclene(14) and Bornyl acetat€l5), as natural compounds [8].

(12)
Figure 2: Phytocompounds found inSchinus molle L. leaves

c) Leaves and fruits
In Figure 3 are presented several phytochemicalpoamds, such as Limonen@6), a-Phellandrene(17),

Campheng18), a-Pineng(19), f-Pineng(20), f-Myrcene(21) and Caryophyllen€2) [8].
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Figure 3: Phytocompounds found simultaneously ifschinusmolle L. leaves and fruits

Methanol extracts of leaves and bark presented Higiotoxicity in human hepatocytesjeG2 cell line.
Furthermore, the essential oil of leaves of thimeapecies can present cytotoxicity in fibroblastenocytes,
neutrophils, and epithelial cells [1].

3.2 Schinus terebinthifolius Raddi.

In Brazil, S. terebinthifoliugRaddi is known asAroeira-pimenteird, occurs in Rio Grande do Sul and Rio Grande
do Norte, and is commonly found on the banks ofnévi2], and can be found in other countries. lanEe, for
example, is known aspbivre-rose”, and its fruits are used in cooking, as sweet pefperThe fruits of S.
terebinthifoliusRaddi. are rich in essential oil, which due the etwaste-spicy, are used in production of syrups,
vinegar and alcoholic drinks, in Peru, and wine<;hile [12].

3.2.1 Pharmacological properties

In South Africa, the tea from leaves is used in tifeatment against influenza, and the decoctiomhaled for
treatment of hypertension, depression, and arrhigthf 2].
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a) Bark
The decoction is utilized in the treatment of rhatism, and it can be used as antimicrobial, amtiyvianti-
inflammatory, hemostat, for urinary and respiratifgctions [12].

b) Leaves

Hexane, ethanol, and ethyl acetate extracts pregamtimicrobial activity again§taphylococcus aureu&queous
extract showed potential as growth inhibitor @andida albicansEthanol extracpresented antioxidant activity [2].
Dichloromethane extract was a strong growth inbibibf Pseudomonas aeruginosa, Staphylococcus aureus,
Aspergillus niger, Aspergillus parasiticuand showed low activity againdEscherichia coli[12]. Crude extract
presented antifungal activity agairRaracoccidioides brasiliensiGesponsible for grave infection in respiratory
tract), and also, again§tryptococcus neoformarend Sporothrix schenkif13]. Furthermore, was reported anti-
inflammatory activity [14].

c¢) Essential oil

Proved to have antioxidant activity when submiti@edPPH assay (2,2-diphenyl-1-picrylhydrazyl), starml assay
for evaluation of the radical inhibition potent[aP]. Also, showed to have non-steroidal anti-inflaatory activity,
acting through inhibition of the Aphospholipase. It has larvicidal activity agaigggomyia aegypti. [15].

c) Fruits
The fruits were rich in antioxidant activity andpe&ity to inhibit the NO synthase production. Ird#idn, showed
antimicrobial activity [16].

3.2.2 Phytochemical compounds

There are great varieties of phytochemical comptsnfund in this plant, which its concentrationdl wepend of
the type of preparation. In ethanol extract of &=agre found ethyl gallat@3), methyl gallate24), quercetin(25),
and miricetring26) [2].
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Figure 4: Phytocompounds found inSchinus terebinthifolius Raddi. ethanol extract

Also, may be found some important phytocompoundghsas Schinol27) and 4’-ethyl-4-methyl-2,2’,6,6'-
tetrahydroxy[1,1'-biphenyl]-4,4’-dicarboxylatg28). These two compounds are responsible for antifuagavity
againstP. brasiliensifungus|[8].

Small amounts of sesquiterpenes, such ag-€lEmeng(29); (-)-(E)-S-caryophylleng(30); Germacrene E31), a-

bergamoteng32), (-)-a-gurjunene(33); Racemic £)-germacrene D(34); a-humulene; Allo-aromadendrené;
cadinene; Terebane(i@5); Teredenené36);, and Terebintheng7) can be found in fruits essential oil [14].

HO @7
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Figure 5: Phytocompounds found inSchinus terebinthifolius Raddi. essential oil and ethanol extract
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CONCLUSION

S. molleL. and S. terebinthifoliusRaddi. are plants that have a huge value for cmsntocated in tropical and
subtropical regions, where they naturally occurindpethis value recognized in agronomy, gastronomngde

(ornamental gardens), folk medicine and modern aneglj in this case, represented for the researcblaged out

by linked members to RENISUS, for example, the RENFO. Finally, the study of plant species phytocheah

structure is essential for a better understandihghe pharmacological activities performed for #hgslants,

providing government support in the development péytotherapy programs and/or new treatment stresefgir

populations affected by several diseases.
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