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Abstract

This study consists of  a literature review on the traditional use of  the medicinal plant Maytenus guianensis, which was carried out using the databases: 

LILACS, SciELO, and PubMed. M. guianensis is popularly known as xixuá and occurs throughout the tropical and subtropical band of  the world. In 

Brazil, its leaves, bark, and roots are used as tea or macerated for the treatment of  inflammation and infections in general. It is also popularly used to treat 

rheumatism and worm infections. These medicinal uses which have experimental support seem to be mainly associated with the presence of  triterpenes.
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Resumo

O presente trabalho constitui-se de uma revisão bibliográfica sobre o uso tradicional da planta medicinal Maytenus guianensis na 

qual foram utilizadas as bases de dados: LILACS, SciELO e PubMed. M. guianensis é conhecida popularmente como xixuá e ocorre 

em toda a faixa tropical e subtropical do mundo. No Brasil, suas folhas, cascas e raízes são utilizadas em forma de chá ou macera-

ção no tratamento de inflamações e infecções em geral. Outras doenças e condições em que acha emprego popular incluem reuma-

tismo e verminoses. Esses usos medicinais que têm apoio experimental parecem associados principalmente à presença de triterpenos.
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INTRODUCTION

This work consisted in a bibliographic qualitative study, descriptive and exploratory, about 
action and damage caused by Maytenus guianensis, from electronic search databases, as well as the 
Google Scholar access, Scientific Electronic, Library Online (SciELO) and Capes Journal, have been 
evaluated by scientific articles means, dissertations, theses, books and monographs the years 1995-2015 
in Portuguese, English and Spanish, selecting those that brought relevant scientific single document 
information on the specie M. guianensis.

According to Rodrigues (2007), the literature search is a search mode in which scientific know-
ledge and recovered by a problem in which the exploratory research and provides greater depth with 
the problem, going through lifting bibliographies or interviews, and a qualitative research approach is 
one that describes and that the information can not be described in numbers.

According to Tozoni-Reis (2010), all the search modes require literature review [...], but only the 
bibliographical research is the literature data collection field.  To Lima; Mioto, (2007), the literature 
is more labor intensive, because demand more attention to the work is not affected.

Synonymy
Chichuá, xixuá, chuchahuasi, chucchu huashu, chuchuasi, chuchasha, and tonipulmon (BOR-

RÁS, 2003; DUCKE; VASQUEZ, 1994; REVILLA, 2002).

Used parts
The leaves, roots, and barks are mainly used, but all parts of  M. guianensis may be used in tra-

ditional medicine. This plant also has nutritional value and it is used in seasonings (REVILLA, 2002). 
In addition, the red powder of  the root bark of  this plant is used by indigenous people (SOUSA, 1986). 
Its roots and stems are also used to treat infections and inflammations in general (BORRÁS, 2003).

Geographic distribution
In the Amazon, there are numerous species of  plants with medicinal properties (OSAKADA, 

2009), including the Celastraceae family, which consists of  98 genera and approximately 1,264 species 
(FONSECA et al., 2007, LORENZi; MATOS, 2008; OLIVEIRA et al., 2012), distributed in different 
parts of  the world, particularly in tropical and subtropical regions, including North Africa, South 
America and Asia (SPIVEY; WESTON; WOODHEAD, 2002; DUARTE et al., 2010; HURTADO, 
2013; MOHAMED; PERWEZ, 2014).

Maytenus is the largest and most diverse genus of  the Celastraceae family and it is included in 
the Celastroideae subfamily, Oxphylla section, which is restricted to South America (CARVALHO-
-OKANO; LEITÃO-FILHO, 2005). This genus has about 200 tropical species; among these, 76 species 
and 14 varieties are found in Brazil, mainly in the South region (NEGRI; POSSAMAI; NAKAHIMA, 
2009). Specimens of  this genus are found in the Amazon forest, Atlantic forest, Cerrado (Brazilian 
savanna), Restinga (forest on sandbank along the coastal), Caatinga, and campo rupestre (rocky field). 
Maytenus guyanensis is an endemic tree of  solid land, found in some areas of  the Amazon forest, mainly 
in Peru, Ecuador and Colombia (BORRÁS, 2003; DUCKE; VASQUEZ, 1994; REVILLA, 2002).

Botanical description of the plant
The leaf  of  M. guyanensis is oblong-lanceolate or elliptical, entire, acuminate, coriaceous, and 

glossy on the upper surface, with10 – 20 cm length and 3 – 4 cm width, cartacea, prominent central 
and inconspicuous secondary vein on both surfaces; this plant has apex acuminate to cuspidate with 
petiole of  4 mm width, inflorescence axillary, numerous minute pentamerous flowers, colorful calyx 
with deciduous teeth and white obovate petals, its fruit is an ovoid capsule, with oblong seeds with 
white arils (REVILLA, 2001; 2002). The stem is cylindrical with fluted base. It has yellowish brown 
furrowed rhytidome; detachment in papyraceous plates (RIBEIRO et al., 2009).

Microscopic characteristics
The structure of  the secondary growth root has distinct growth layers, bounded by marginal 

parenchyma bands, distributed at regular intervals. It has vessels of  diffuse distribution, uniform, circular 



REGET - V. 21, n. 3, set.- dez. 2017, p.265-274

Maytenus guianensis Klotzsch Ex Reissek (Celastraceae): ethnopharmacological aspects and isolated 
constituents

267

section, with a thin wall; an average of  2.44 µm thick, solitary pores, and tangential diameter of  20 - 29 
micrometers (PRATA, 2007). Although METCALFE; CHALK (1957) mentions that the vessels of  
the roots of  the Celastraceae family often contain tylose, it was not observed in the root vessels of  M. 
guianensis. Vessel elements with and without appendages were found, such appendages were present 
at both ends. The intervessel pits are alternate and bordered; the axial parenchyma is apotracheal in 
transversal section and in bands (PRATA, 2007).

The periderm of  the species belonging to the Celastraceae family originates in the subepidermal 
layers. The cells of  this layer suffer periclinal divisions, producing phellogen cells towards the periphery, 
and phelloderm towards inward. This behavior corroborates the observations of  Solereder (1908) and 
Metcalfe; Chalk (1957) to Maytenus genus. The lenticels have filling tissue composed of  about 20 layers 
of  juxtaposed cells (GLÓRIA; GUERREIRO, 2006).

According to Glória; Guerreiro (2016), because of  this continuity of  intercellular spaces and 
the internal tissues of  the axial organ, it is supposed that the function of  the lenticels is related to the 
exchange of  gasses. The developed periderm consists of  a relatively thick phellem composed about 
30 layers of  tabular cells naturally colored with two color patterns: reddish brown and dark brown. 
Sequentially, it is observed the phellogen and a phelloderm with 4 rows of  cells with natural yellowish 
brown color.

As described by Glória; Guerreiro (2006), phellem cells are typically devoid of  visible content, 
however in some cases, it is possible to observe the accumulation of  resin or phenolic compounds. In 
cross-section, the phellogen cells are rectangular, radially flattened with a compact arrangement, which 
is observed in M. guianensis.

The phelloderm consists of  active parenchyma cells, similar to the cortical parenchyma and may 
be distinguished from the other cells according to their alignment with the phellogen cells. The cortex 
has cells with a rounded shape, surrounded internally by fibers and several stone cells (PRATA, 2007).

Foremost chemical components
According to Lima et al. (1969), who were the first researchers to devote themselves to Maytenus 

spp. phytochemical studies, this species presented several phytochemical groups; the most prominent 
were terpenoids, alkaloids, tannins, macrolides, and flavonoids, among others (COIMBRA, DA SILVA, 
1958; CARLINI; FROCHTENGARTEN, 1988; ALONSO, 1998; SANTOS-OLIVEIRA et al., 2009; 
SIMÕES, 2007; ESTEVAM et al., 2009). The presence of  these groups was later confirmed, and their 
therapeutic potential is well known.

Macari; Portela; Pohlit (2006) performed a chemical study on the bark ethanolic extract of  M. 
guianensis, resulting in the isolation of  the flavonoid 4-methyl epigallocatechin; and finally, Hurtado 
(2013) conducted a phytochemical study on its inner bark, which resulted in the isolation of  six pen-
tacyclic triterpenes: 3-oxofriedelane, 3β-hydroxyfriedelane, 3-oxo-16β-hydroxyfriedelane, 3-oxo-29-
-hydroxyfriedelane, tingenone and tingenine B (Figure 1).

The heartwood (PINHEIRO, 1990), bark (SOUSA et al., 1986; MACARI; PORTELA; POHLIT, 
2006; LIMA; VARGAS; POHLIT, 2010), and inner bark (HURTADO, 2013) of  M. guianensis have 
been already studied. In his dissertation Pinheiro (1990) conducted a study on the heartwood ethanolic 
extract of  this species, resulting in the isolation of  the following secondary metabolites: dulcitol, N,N-
-dimethylserine, β-sitosterol, β-sitostenone, 3,7-dioxofriedelane, proanthocyanidin A, and 4’-O-methyl-(-)
epigallocatechin (Figure 2). Sousa et al. (1986) carried out a study on the root ethanolic extract and 
they isolated the wilfordine and evonine sesquiterpene alkaloids.

Phytochemical studies on leaves, stem barks, and roots of  M. guianensis led to the isolation and 
identification of  the following terpenoids: five friedelane (friedeline, friedelol, 16β-friedeline, 29-hydro-
xifriedeline and 3,7-friedelodione), one β-amerine oleanane, one β-amerine ursane, and three friedo-
-nor-oleanane (quinine-methides) (tingenone, 22-hydroxy-tingenone and 22-hydroxy-pristimerine). In 
addition, two steroids (β-sitosterol and sitostenone), one sesquiterpene alkaloid (N,N-dimethylserine) 
(SOUSA et al., 1986; FACUNDO et al., 2015), and one flavonoid (4-methyl-epigalocatequine (MACARI 
et al., 2004) were also identified.
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Figure 1 - Molecular structures of  secondary metabolites isolated from the ethanol extract of  the variety and acetone extract of  inner 

bark.

Figure 2 - Molecular structures of  secondary metabolites isolated of  heartwood ethanolic extract.
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Medicinal uses
The red powder of  the root bark of  M. guianensis is used by indigenous people as an alcoholic 

infusion as a general tonic, for the treatment of  rheumatism, as contraceptive and aphrodisiac. For 
the topical use, it is used as an antitumor agent for skin cancer, as well as for the treatment of  wounds 
(DA SILVA, 1990).

Its roots and stems are also used as an analgesic, anti-inflammatory, aphrodisiac, muscle rela-
xant, anti-rheumatic and anti-diarrheal. This species is also indicated for the treatment of  arthritis, 
sexual impotence, colds, bronchitis, hemorrhoids, worm infections, lumbago, external ulcers, and 
gynecological purposes (BORRÁS, 2003). As a cosmetic it is used in skin rashes and to prevent the 
skin cancer (REVILLA, 2002).

As tincture it is used as a muscle relaxant, to treat arthritis and rheumatism; as decoction a 
part of  the bark is used (about 2 to 5 centimeters in 2 liters of  water); to treat arthritis and rheumatism 
it was reported a cup (coffee) three times a day for a week (BORRÁS, 2003). The decoction of  the 
branches is considered a stimulant and tonic (DUCKE; VASQUEZ, 1994). Moreover, it is used for 
antiparasitic action (MACARI; PORTELA; POHLIT, 2006), demonstrating a great ethnopharmaco-
logical potential to be explored.

Medicinal properties supported by scientific evidence
In recent years, there has been a significant increase in the interest in plants belonging to the 

Maytenus genus, especially in Brazil, which has nearly 40 % of  all known species (CARVALHO-
-OKANO; LEITÃO-FILHO, 2004), which occur in the North (Acre, Amazonas, Amapá, Pará, Rondônia, 
Roraima), Northeast (Alagoas, Bahia, Ceará, Maranhão, Paraíba, Pernambuco, Piauí, Rio Grande 
do Norte, Sergipe), Midwest (Distrito Federal, Goiás, Mato Grosso do Sul, Mato Grosso), Southeast 
(Espírito Santo, Minas Gerais, Rio de Janeiro, São Paulo), and South region of  this country (Paraná, 
Rio Grande do Sul, Santa Catarina), with some species used in traditional medicine.

Maia et al. (2009) identified by the platelet aggregation test that the dry extract of  M. guianensis 
bark showed mediated inhibition of  aggregation of  26 % at a concentration of  200/ml-1 and 77 % at a 
concentration of  400 µg/mL-1, making possible the use of  this species for pharmacological purposes.

Anti-leishmania activity
Macedo et al. (2015) reported that an isolated triterpene of  M. guianensis incorporated into 

microparticles in solution proved to be highly toxic to the parasites, according to the IC-50 value. When 
it was encapsulated in the microparticles, it maintained its activity anti-leishmania, but in a more atte-
nuated way and sustained over time, suggesting that the developed microparticles have the potential of  a 
modified release system for subsequent intracellular delivery of  the triterpene to eliminate amastigotes.

Antimalarial activity
The M. guianensis extracts showed a good anti-P. falciparum activity in HRPII trials and the 

most active result was for EAMG with IC50 of  190.37 ηg.mL-1, and the less active result for EHMG 
with IC-50 of  305.23 ηg.mL-1 (HURTADO, 2013; MENEGUETTI et al., 2014a).

Antioxidant activity
Bay-Hurtado et al. (2015) evaluated the antioxidant activity of the “on bark” of M. guianensis for concentra-

tions of 10, 50, 100, 150 and 250 μg.mL-1, and found significant difference p<0.05, with a percentage of antioxidant 
activity higher than the standard value, used at a concentration of 200 µg.mL-1 in the hexane eluate (94.91 %) and 
chloroform eluate (96.11 %), concentration of 150 µg.mL-1 in acetone extract (95.93 %), hexane eluate (95.59 %), 
chloroform eluate (94.53 %) and acetone eluate (94.70 %), whereas in the other 117 tested concentrations this same 
behavior was not verified, comparing the values with the commercial standard Ginkgo biloga (Egb 761), indicating 
the potential of this species.

The values obtained for CE50 with acetone extract of the inner bark (50.44 µg.mL-1) and acetone eluate (49.52 
µg.mL-1) are the closest values in comparison with the values obtained with the extract of G. biloba (46.62 µg.mL-1), 
this fact is probably due to the presence of antioxidant substances, which reveals a promising antioxidant activity of 
the studied species.
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Anti-inflammatory activity
Bay-Hurtado et al. (2016) showed significant anti-edematogenic effect using the paw edema 

test in mice with 1 % carrageenan, the acetone extract of the stem inner bark of M. guianensis (EAMG), hexane 
eluate (EHMG), chloroform eluate (EClMG), acetone eluate (EAcMG), 3β-hydroxyfriedelane (CQH-2) and 3-oxo-
16β-hydroxyfriedelane (CQH-3) of M. guianensis.

The results obtained after administering the EAMG, EHMG, EClMG, CQH-2 and CQH-3 of M. guianensis 
showed that the doses, tested at the evaluated time, were effective to inhibit the formation of edema, with a higher 
efficacy for EAMG and CQH-3, notably by administering CQH-3, which resulted in an inhibition of 65 % in the 
volume of edema formation at a time of 120 minutes with a dose of 50 mg/kg.

Cytotoxic and mutagenic activity
The data show that the aqueous extract of  M. guianensis has cytotoxic effect at concentrations 

of  77 and 192mg/mL (p<0.001), (MENEGUETTI et al., 2014b; 2015). What is not worrying because 
these concentrations are, respectively, 20 times more concentrated than the common concentration 
(3.85mg/ml) used by the population (CAMPAROTO et al., 2002).

The only treatment that showed mutagenic effect was those with 192mg/ml (P<0.001) (MENE-
GUETTI et al., 2014b). It was observed at this concentration some anaphasic bridges which are 
changes that occur because of  the mutagenicity (STURBELLE et al., 2010). Thus, the study carried 
out by Meneguetti et al. (2014b) demonstrated, in A. cepa cells, safety regarding the cytotoxic and 
mutagenic effects in concentrations up to 10 times higher than those used in the traditional use of  
M. guianensis. The same was also observed in mammals as it was found that aqueous extract of  M. 
guianensis in concentrations up to tenfold higher than the concentration used inethnopharmacology 
does not present genotoxic effects and, moreover, it has antigenotoxic actions in mice treated acutely 
(MENEGUETTI et al., 2014b).

Antimicrobian activity
Pioneering studies such as the one performed by Lima et al. (1969) have already demonstrated 

that the maitenin has strong antimicrobial activity against many gram-positive bacteria. These effects 
were corroborated by demonstrating that extracts of  leaves and roots have antimicrobial effect for 
several pathogens, including Staphylococcus aureus and Streptococcus sp..

Annak et al. (2009) confirmed that the gallic tannins can inhibit the growth of  bacteria by 
changing the selective permeability of  the cell wall. Tannins from the catechin have in vivo and in 
vitro activity against H. pylori (MABE et al., 1999). According to Singh; Dubey (2001), the friedelin 
and friedelan3-B-ol have in vitro antimicrobial activity against S. aureus, Escherichia coli, and also 
against the fungus Aspergillus niger.

Other effects
The triterpenes, in particular, the friedelin, have anti-inflammatory activity, reducing the edema 

induced in mice paws by carrageenan (SHMIZU; TOMOO, 1994). These effects may explain, in part, 
the analgesic action found by Gonzales et al. (2001) with the compression test of  mice tail.

The friedelin and other triterpenoids of  the Maytenus genus inhibit the aldose reductase enzyme; 
this activity is weak in isolated compounds, but consistent in triterpene fractions. This enzyme is res-
ponsible for the excess synthesis of  sorbitol in diabetics, a mechanism that implicates in complications 
such as the peripheral neuropathy of  this disease (CHAVEZ et al., 1998).

CONCLUSION

M. guianensis is an important phytotherapic in folk medicine, mainly due to its anti-inflammatory 
activity and general infections. Therefore, this study intends to offer support to the study on the xixuá’s 
ethnopharmacological properties, as well as point out the benefits of  its use, showing the importance 
of  the scientific research on the various medicinal properties that this species may offer.
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