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ABSTRACT

The aim of this study was to analyze the scientifociuction that has been produced about biologaalvities of
Xylopia frutescens. This is an integrative reviemaucted in databases: Latin American and Caribb€anter on
Health Sciences Information; Medical Literature Aysis and Retrieval System Online; Scopus andalitiioraries
Scientific Electronic Library Online, SciFinder Sdtar and PubMed. The papers were analyzed withabées as
title of articles, authors, country, journal, datade, year of publication, language, approach, anuy type, parts
of studied plant species, results and conclusioariles. It were found 75 articles and after ays$ were selected
11 articles, 8 (72.7%) articles in Scopus datab&s€,7.3%) in Scifinder, other periodic presentegeated articles
and others were not found. The articles were phblisfrom 1982 to 2016. The studies were conductdgtazil
(72.7%), Germany (9.1%), French Guiana (9.1%) amdnige (9.1%). The parts of the plant species useckw
leaves, fruits, stem bark, stem and seeds. Thetagievidenced in the articles were antimicropaitifungal, anti-
inflammatory, antitumor, trypanocidal, spasmolitd antiplasmaédico. Hence, it is concluded thahpkpecies in
question presented in the articles analyzed a whitdogical activity, providing significant informiain for
designing new studies with Xylopia frutescens.
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INTRODUCTION

In the middle of many practise diffused culturaby population, have always been a fundamental itapoe for
several reasons, and reinforced its therapeutinpiat applied over the generations [1].

The existence of man in the world made him to ad@ginvironment searching for ways and resouraes fiature
to provide the improvement of its lifestyle [2] etlefore, the use of medicinal plants as a compléangpractice is
as old as the emergence of humanity, being pdamoily and community care [1].

In order to improve therapy with medicinal plantsriineteenth century with the Industrial Revolutiand the

development of organic chemistry, there was a clemable advance for science and technology allowitense

social and commercial changes [3], enabling ismtatf chemical compounds for manufacture of symthatugs

that have potentially more active and safe actiagajnst the use of products from nature, since dine associated
to the magical-religious significance, without sttifc and pharmacological value [4].

The appearance of side effects caused by thisafydeug, impossibility of access to drug treatméiigh cost of the

same and appearance of resistance of microorgaiasidecome factors, which promoted return by radtere
therapy with natural products, especially thosenfroedicinal plants [5].
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Phytotherapy is understood as a wide area, makingcessary to understand and know some importaahimgs
that covers, emphasizing the need to differentrataicinal plant and herbal medicine [6]. The défim of
medicinal plant is "cultivated plant species or fat therapeutic purposes,” however, the herbalicie is a
"product obtained from a medicinal plant, or deties, except isolated substances with a prophglactrative or
palliative purpose” [7].

Being skin lesions the most frequently assistedeathcare units, practice of using natural proslinets become
important in the treatment of wounds by communifgds Medicinal plant practice in the treatmentvedunds is an
area that remains resisting the technological iatious that can be found in biomedical sciencesyelver, by
becoming one method of choice in the treatment ofids due to its relevance in the healing prociss,
suggested research documents demonstrating healtegtial, clinical finding and the cost benefitmént species

[9].

In Brazil, the government's interest to invest 8e wf natural products is associating with existimgdiversity.
Among many species of the Atlantic Forest, some widely used by the population as in the case afupe
(Caryocar brasiliensg espinheira-santaviaytenus ilicifolig barbatimdo $tryphnodendron adstringengnipapo
(G. americanfand pindaibaXylopia frutescenq10].

Among many species with medicinal properties mayriemtioned genus of Annonaceae family, whighopia is
composed of 150 species, some are known for thbimoenedicinal uses and provide a variety of medicin
properties [11].

X. frutescensn the Amazon region as breu branco or simply bfeuhe north of the country is also known as
Pimenta-do-sertdo, Ibira, Pau-de-imbira, PindafaglaibaX. frutescenss used as aromatic agents, stimulants of
the bladder and are useful as a digestive and tehd@ versus stoma cramps, however, 60% of natarg ppecies
require pharmacological and phytochemicals studigp

Considering the explanation, this research aimanayse the scientific production that has beemyced about
biological activities oiXylopia frutescens

EXPERIMENTAL SECTION

This is an integrative review with the following egtion: what has been produced in national andnat®nal
literature aboutXylopia frutescerd The research was conducted from December 2018atch 2016 in the
following databases: Latin American and Caribbeamt€r on Health Sciences Information; Medical latare
Analysis and Retrieval System Online; Scopus aniiadi libraries Scientific Electronic Library Onén SciFinder
Scholar and PubMed.

In the selection of articles were utilized the keytls Medicinal Plants andylopia frutescenthat are contemplated
in the Descriptors in Health Sciences (DeCS). I$ waed the Boolean operator AND, and as reseaategies, it
was performed the cross of descriptors in PortuguEsglish and Spanish. Such Xglopia frutescensPlants,
Medicinal AND Xylopia frutescendn Portuguese, English and Spanish.

Inclusion criteria for articles selection were eds published in Portuguese, English, SpanishFaedch that have
portrayed in its entirety the study theme. Articteat were not related to the biological activit@fsX. frutescens
and duplicates articles were excluded. The stUdiesd in more than one journal were considered onle.

For analyse the articles, it were selected vargabke title of articles, authors, country, jourrdgdfabase, year of
publication, language, approach, study type, pafrthe studied plant species, and form of extragtiesults and
conclusion. Articles that attended inclusion cidewere analysed by means of a form that includedn i
identification information in order to consolida# the results presented in scientific production.

RESULTS AND DISCUSSION
It were found 75 articles that approached the thanteafter analysis were selected 11 articles287¢8) articles in
the Scopus database, 3 (27,3%) in Scifinder in Rubend Scielo and articles found were excluded as w

repeated on other bases and no articles were foudédline and Lilacs periodic (Table 1).

It was observed that 72,7% of the studies were wated in Brazil, and most of the articles were mltdd in
English composing 90,9% of the studies. All selécdicles showed research with a quantitative @ggir (100%),
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and 90.9% of these were studies of experimentad ®pd one integrative review (9,9%), it was evigehthat
experiments were performéd vitro (75% ) andn vivo (16,7%) as shown in table 1.

Table 1. Articles bibliometric analysis, Brazil, in2016

VARIABLES n (%)
DATABASES
Pubmed 0(0)
Scielo 0(0)
Medline 0(0)
Lilacs 0(0)
Scopus 8 (72,7)
Scifinder 3(27,3)
COUNTRY
Brazil 8 (72,7)
Germany 1(9,1)
French Guiana 1(9,1)
France 1(9,1)
LANGUAGE
English 10 (90,9)
French 1(9,1)
APPROACH
Quantitative 11 (100)
STUDY DESIGN
Integrative review 1(9,1)
Experimental 10 (90,9)
TYPE OF EXPERIMENT
Integrative review 1(8,3)
In vitro 9 (75)
In vivo 2 (16,7)

Note: Researchers Authorship, 2016.

In Table 2 are arranged articles tittles, as welhathors and journals of these. The articles atdished in the
period 1982-2016, with this; it was possible to eothe highest number of studies that addressedhttae in
guestion. It was observed, regarding the year dligation, two were published in 1999, the larggsantity of
articles published in 2013 with three of the 1ketdd articles.

Table 2. Selected articles from databases, Braz2016

S.No. Title Authors Journal Year
1 Alcalodes des annonacées. XLIII: alcaloidesgllopia frutescenaubl. Leboeu, M. et al. Plgntes, ) Medicinales e 1082
Pliytothérapie

2 In vitro antifungal activity of essential oilsagst clinical isolates of dermatophytes Lima, Ee®al. Journal of Microbiology 1992
Volatile Constituents oXylopia frutescensX. pynaertiiandX. sericeaChemical and )

3 Biological Study Fournier, G. atal.| Phytotherapy Research 1994

4 Screening Brazilian plant species ifowitro inhibition of 5-lipoxygenase Braga, F. C. et al. hyfdmedicine 1999
In  vitro antiplasmodial activity of Central Amerita medicinal | Jenett-Siems, K| Tropical Medicine and

5 - 1999
plants et al. International Health

6 Antibacterial activity of eight Brazilian Annoneae plants 'Ie'?;?hashl, 3 A Natural Product Research, 2006
Antitumour properties of the leaf essential oil &ylopia frutescensAubl. | Ferraz, R. P.C. e .

7 (Annonaceae) al Food Chemistry 2013

. . . . . Moreira, I. C. et X - .

8 GenusXylopia(Annonaceae): Chemical and Biological Aspects al Chemistry & Biodiversity 2013
Chemical Composition and Anfirypanosoma cruziActivity of Essential Oils| . U

9 Obtained from Leaves ofylopia frutescenandX. laevigata(Annonaceae) Siva, T. B. et al. Natural Product Communicationss 2013
Essential oil fromXylopia frutescensAubl. reduces cytosolic calcium levels gnSouza, I. L. L. et| BMC Complementary and

10 ) ; OF 1Ol . D - h ) gl 2015
guinea pig ileum: mechanism underlying its spastimfyotential al. Alternative Medicine

1 Synthesis, in vitro Antimalarial Activity and inliso Studies of Hybrid Kauranoid Santos, J. O. ef Journal of the Brazilian Chemicgl 2016
1,2,3-Triazoles Derived from Naturally Occurring®penes al. Society

Note: Researchers Authorship, 2016.

It was observed in the studies that that werezetiliall parts oK. frutescensind the leaves and fruits were the most
evident, in five and three publications, respedyivRegarding the extraction method of the partplaht species, it
was observed that the essential oil appeared & givblications, followed by hexane and ethanolitragts, as
evidenced in Table 3.
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Table 3. Analysis of biological activities found irthe articles, Brazil, in 2016

Part of Extraction Biological .
Number - Conclusion
plant form activity
Stem bark, . Antimicrobial, | The extracts showed antibacterial activity agagtstinsStaphylococcus, Streptococcasd Bacillus
Ethanolic - > : - h ? !
1 Stem, antifungal, and| subtilis, modest antifungal activity against thcrosporum canisindCryptococcus neoforman¥hus
extract ’ - . ; ;
Leaves spasmolytic as shown with anti-inflammatory and spasmolyticpemies.
2 Leaves essential oi Antifungal Xylopia frutescenshowed excellent activity causing inhibition oP8Dbf the studied strains.
-, .| Antimicrobial Essential oil ofXylopia frutescensvas effective againsstaphylococcus aurewsnd Mycobacterium
3 Stem bark essential oi . ) ) L . . )
and Antifungal | smegmatisind did not present fungal activity agaifsindida albicans
4 Seeds Hexane Am" The Xylopia frutescenbas a high anti-inflammatory activity.
extract inflammatory
5 Seeds gigr;gh'"c Antispasmodic Extracts ofylopia frutescensproved to be active against resistant straiRlaémodium falciparum
Hexane and
6 Fruits methanol Antimicrobial Xylopia frutescenbas antimicrobial activity againStaphylococcus aureadBacillus subtilis
extract
7 Leaves essential oi Antitumor The plant speeidsibitedin vitro andin vivo anticancer effects without significant toxicity.
8 Fruits E;?;Z?“C Antimicrobial Presented inhibition front the badéstrainBacillus subtilis
9 Leaves essential oi Trypanocidal The essenilishowed a significant concentration for trypantadiactivity.
10 Leaves essential oi Spasmolytic The spasmolytic action in the ileum of guinea pigmIved the antagonism of histamine receptors and
can block Ca.
11 Fruits ;i)r(:;e Antispasmodic | Compounds isolated fritylopia frutescenshowed antiplasmodial activity agaistfalciparum

The biological activities identified in the analysif the articles showed antimicrobial action (4dgs), antifungal

Note: Researchers Authorship, 2016.

(3 studies), being these two activities the moktvant studies. It was also observed anti-inflanamagctivity,
antitumor, trypanocidal, spasmolytic and antispadimdhese data show biological potentiakoffrutescens

Regarding the antimicrobial activity, Leboeuf et [AI3] evaluated this activity with leaves and stbark of the

plant species in question, and observed that tbeebal strainsStaphylococcuspp,Streptococcuspp andBacillus
subtilis were sensitive to stem bark extract and this datobial activity could be related to alkaloid da®und in
extract of the sample used. It was also evidert dlq@eous extract of the leaves did not preseniambbial

activity against any of strains used.

In research conducted by Takahashi et al. [14] alas observed activity againBt subtilisand Staphylococcus
aureus at a concentration of 100g/mL, in this study was isolated a secondary ctrestt, xylopic acid (a
diterpene), and activity against the bacterialistravould be related to action exerted by this coumgl. However,
the extract showed no activity agaiistcherichia coli, Pseudomonas aerugin@sa Micrococcus luteusthese
data are similar with study conducted by Leboeuélef13] mentioned above, on these Gram-positiaetdrial

strains.

In a study conducted in France with stem bark dsgdenil presented effective antimicrobial activiagainstS.
aureusand Mycobacterium smegmatisvith minimum inhibitory concentration of 10 andn®y/mL, respectively.
This study presented also that for bactéfiacoli and P. aeruginosawas not demonstrated satisfactory activity
because it showed inhibition with higher valueg@mg/ mL [14].

Moreira et al. [16] in his research with genXiglopia evidenced that fruits oX. frutescenshowed inhibitory
activity againsB. subtilis as well as<. sericean which the seeds had action agaBissubtilisandS. aureusin the
same study, it was demonstrated that antimicrobdivity was possibly related to the presence aosdary
constituents as terpenoids and alkaloids of besagtiinoline type, which has such biological prapstrt

In a recent study conducted in Malaysia with thepecies of genusylopia, through Broth Microdilution Method to
obtain the minimum inhibitory concentration (MIC}he species showed activity agairSt aureusand S.
epidermidis With regard to gram negative sters aeruginosaand E. coli, inhibition occurred at high
concentrations and with MIC of 50Q@/mL, with this, it may be suggested to exposedtasce of these bacteria
with the species of the genXglopia[17].

Antifungal activities found in the studies showédttin the study by Lima et al. [18] with six plasgecies used in
Brazil northeastern, among theXefrutescenswhich evaluated the fungicidal action ®fichophyton rubrum, T.
mentagrophytes, Microsporum caraad Epidermophyton floccosurisolated from patients with dermatophytosis,
showed that the essential oil of the species irstire has potential inhibition of 81% compared tsifive control
ketoconazole.

In other research conducted with the ethanolicaextof the leaves oX. frutescenshowed moderate antifungal
activity againstCryptococcus neoformarend Microsporum canisHowever, in this same study the extract of the
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stem bark did not present satisfactory activityiagfastrains used in the test [13]. In anotheragasgewith the stem
bark essential oil, revealed that againstGaadida albican®rganism was not detected antifungal activity [15]

Antifungal activity was evaluated in another stuafyX. laevigata against six species of the gertendidg and it
was observed that the essential oil of leaves stiaggvity againsC. albicansand C. tropicaliswith MIC 5000-
100ug/mL, respectively, these data would be possibigted to synergistic action of the present compsundhe
essential oil, it was reported that the presenceeasfquiterpenes constituents [19].

It was also found in articles of this review argasmodic activity, which was tested by Leboeufle{X8], and
showed that stem extract exerted a slight actieityisolated organs and cardiovascular cells, awigctvas still
observed moderate in gastric antisecretory celitithistamines type receptors.

In another study of the essential oil from the &sawfX. frutescensvas observable spasmolytic action in mice
ileum cells, this mechanism is related to calcitfftue (Ca®") cells, causing relaxation of smooth muscle. Aroth
possibility was demonstrated in the research amniagoof histaminergic and possibly blocking the etegient C&
channels. Suggesting to further studies with tleemt$al oil from the perspective of a possible diatrheal agent
[20].

This activity is reported in research with otheeadps of genuXylopia and it was found that two isolated
compounds belonging to class of diterpenes founplant specieX. langsdorfianacaused the blocking of €a
channels and presented spasmolytic effect. It neaguiggested that this secondary constituent caufatdsent irx.
frutescenspecies, which would justify the spasmolytic aityievidenced in the studies cited above. [21].

In a study conducted in Minas Gerais - Brazil, withtive species, in which was evaluated anti-inffeatory
activity, it showed that extract from seedsXoffrutescenpresented antiphlogistic potential, causing irtfohi of 5-
lipoxygenase, this is one of pathways of inflammafprocess, which would justify the use by the dapan for the
treatment of diseases that are associated withnmflation [22].

Woguem et al. [23] evaluated anti-inflammatory atyi of fruits essential oil oK. parvifloraand showed that this
species had a satisfactory activity in the reductid nitrogen oxides, with a percentage of 37%, parad to
untreated cells with essential oil, this activisyrelated to the secondary compound terpene irsg@sies. Another
action was evaluated in this study was antitumaivig in which was evaluated sample against huroancer
cells, and showed strong activity against thesks,osith IC° values of 7,47 to 6,56g/mL, depending on the type
cell.

Essential oil from the leaves ¥f frutescensvas also evaluated for its antitumor activity, tesearch showed that
ovarian adenocarcinoma cells, carcinoma broncholvéung and metastatic prostate cancer, show&tr#fging
from 40 to 14,9ug/mL, this activity was observed in vivo and inrgitassays, and analysing the body of animals
used in tests, no significant changes furthermitryas found that the essential oil stimulated #mount of
peripheral blood leukocytes compared to controf§.[2

About X. laevigatawere performed in vitro and in vivo tests with mmand mononuclear cells and both evidenced
antitumor potential of essential oil of leaveswhich it has been observed*Ganging from 14,4 to 31,6g/mL,
these data are similar to the studies cited abeh&h was observed ranging inhibition from 6,54fbug/mL. The
antitumor action would be related decadinene, germacrerfe a-copaene, sesquiterpene, bicyclogermacrene and
(E) caryophyllene, which were the main constitudatsad inX. laevigataand has significant potential anti-cancer
[25].

Essential oil ofX. frutescensvas also tested for in vitro trypanocidal activétyd demonstrated significant activity
with values less than 3@/mL-1 and 15ug/mL front epimastigote and trypomastigote formd gfpanosoma cruzi

it was observed that essential oil significantlgiueed infected macrophages as well as the amountratellular
parasites, and did not present toxicity at testettentrations in macrophages [26].

Costa et al. [19] evaluated trypanocidal activify X laevigataessential oil against epimastigotes, and found
inhibition with IC* values of 93,9 + 2,eig/mL, these data are considered promising for aibtestherapeutic
option in anticipation of the development of a fetdrug.

The analysis of the articles allowed the identifima of antiplasmodial activity exercised B§. frutescensin

research conducted by Jenett-Siems et al. [27fpmeed with extracts of seeds was demonstratednaidrial
activity againsP. falciparumstrain,in vitro tests with IC° values ranging from 3,09 /mL to 21,9ug /mL.
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Another recent study in Brazil, with the fruitstbe plant species in question, which was isolatetitasted xylopic
acid compound belonging to this class of diterpemas observable antimalarial activity agaiRstfalciparumthat

is resistant to chloroquine and sensitive to mefing, with IC° values of 41-67ig /mL at concentrations of 25 and
50 pg /mL, respectively, these data are similar witbsth produced in the above study thus can demomgtrat
biological potential of the speci&s frutescenss antispasmodic [28].

Biological activities presented in this study magtjfy the use oK. frutescen®y population, since it is used in folk
medicine as an analgesic and anti-inflammatory, lzarét decoction is used in inhalation form, actimgolds and
headaches, among others [12].

CONCLUSION

Xylopia frutescengs promising in the search for new therapeutichmés and can be used as complementary
practices facing the activities presented in thiglg, in addition to being a Brazilian native sgacthat is easily
accessible to the population.

The species has been evidenced in studies as pmgniisantimicrobial, antifungal, spasmolytic, g#ismodial,
anti-inflammatory, antitumor and trypanocidal aittds. Hence, we emphasize the importance of furttedies
with this plant species, in order to enhance a@twireported in the studies in this review anccaiger new
biological properties
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