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In Brazilian folk medicine, stems of Davilla rugosa, locally known as cip6-caboclo, are known for their
anti-inflammatory and antiulcer uses, as well as their use as a laxative, stimulant, aphrodisiac, and
tonic. The plant is also important in religious rituals. Previous studies showed that the stem contains
flavonoids and terpenes. The ethnomedicinal use of D. rugosa has been reported all over Brazil. Plants
of the genus Davilla are used to make safe herbal medicines with only few and insignificant side effects.
In Rio de Janeiro, Brazil, six species of Davilla occur: Davilla glaziovii, Davilla grandifolia, Davilla
latifolia, Davilla nitida, D. rugosa, and D. tintinnabulata. The stems of all these species have very similar
external morphology. We emphasize that D. glaziovii is an endangered species and must not be sold.
The stems of cip6-caboclo are sold in major herb markets in Rio de Janeiro State and open-air street
markets in the City of Rio de Janeiro. The present study aimed at assessing the stem anatomy of cip6-
caboclo sold commercially in these markets to unveil which species are being traded under this name.
We conclude that some of the species sold are of the genus Davilla, but it is not possible to separate
them at species level. We also found species of the families Aristolochiaceae and Bighoniaceae. These
results are alarming, as the possibility of selling either D. glaziovii or species of other families as cip6
caboclo can represent arisk to consumer health.
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INTRODUCTION

Brazilian traditional and folk medicine use plants and
plant-derived phytomedicines to treat a wide spectrum of
health problems (Biso et al., 2010). Davilla rugosa Poir. is
a liana, popularly known in Brazil as cipé-caboclo, cip6-
capa-homem, cipé carijd, lixa, and lixeirinha (Azevedo
and Silva, 2006; Pires et al., 2009). It is used against
elephantiasis (Guedes et al,, 1985), as a diuretic,
aphrodisiac, stimulant of motor activity, against gastric
ulcer (Coimbra, 1942; Corréa, 1984; Bacchi, 1986;

Guaraldo et al, 2000, 2001), orchitis, chronic
lymphadenitis, and edema in the lower limbs (Barros and
Napoledo, 2009). D. rugosa also has religious
importance, as it is used in some rituals of Afro-Brazilian
religions (Stalcup, 2000; Guedes et al., 1985). The genus
Davilla is one of the most diverse in the family
Dilleniaceae, with approximately 30 species of lianas and
shrubs, all occurring in Brazil. The only exception is
Davilla steyermarkii Kubitzki, which occurs in Venezuela
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Table 1. Reference samples.
Species Region/State Collector/number Habit RBw
Davilla glaziovii Campo Grande - Rio de Janeiro Fraga 2214 Liana 9633
Davilla grandifolia Cariacica - Espirito Santo Fraga 2016 Liana 9635
Davilla latifolia Nova Venécia - Espirito Santo Fraga 2081 Liana 9651
Davilla latifolia Apiario - Minas Gerais Barbosa 2283 Liana 9652
Davilla nitida Una - Bahia Fraga 2592 Liana 9635
Davilla nitida Vilhena - Rond 6nia Fraga 3039 Liana 9646
Davilla nitida Chapada dos Guimaraes - Mato Grosso Saavedra 833 Liana 9656
Davilla rugosa Cachoeiras de Macacu - Rio de Janeiro Saavedra 686 Liana 9664
Davilla rugosa Santa Maria Madalena - Rio de Janeiro Saavedra 709 Liana 9665
Davilla rugosa Campo Grande - Rio de Janeiro Fraga 2216 Liana 9667
Davilla rugosa Rio de Janeiro - Rio de Janeiro Fraga 2841 Liana 9706
Davilla rugosa Itatiaia - Rio de Janeiro Fraga 2887 Liana 9188
Davilla rugosa Itatiaia - Rio de Janeiro Fraga 2896 Liana 9190
Davilla tintinnnabulata Itatiaia - Rio de Janeiro Fraga 2897 Liana 9189

(Fraga and Stehmann, 2010). The part of the plant used
commercially is the stem, which has very similar
morphology in all species. Stem anatomy can be used to
identify the taxa of commercial importance, in particular
tree species. Stem anatomy is also a very useful tool for
monitoring woody species, as it allows to control the use
of vulnerable or endangered species. On the other hand,
the identification of liana stems is still under development
worldwide, and efforts to identify some families have
been made (Tamaio, 2011; Tamaio et al., 2011). In the
state of Rio de Janeiro, Brazil, six species of Davilla
occur: Davilla glaziovii Eichler, Davilla grandifolia Moric
ex Eichler, Davilla latifolia Casar, Davilla nitida (Vahl)
Kubitzki, D. rugosa Poir, and D. tintinnabulata Schitdl
(Fraga, 2014). D. glaziovii is critically endangered
according to the Red Book of the Flora of Brazil (Fraga et
al., 2013).

This study analyses the stem anatomy of six species of
Davilla that occur in the state of Rio de Janeiro. The
results were compared with species commercialized
under the common name cipd-caboclo to test whether the
samples sold in the market were indeed D. rugosa. The
samples were obtained from four open-air markets and
the Mercadao de Madureira, a food distribution center. All
markets are located in the city of Rio de Janeiro,
Southeastern Brazil.

MATERIALS AND METHODS
Reference samples

Fifteen individuals were collected of the following species: D
glaziovii, D. grandifolia, D. latifolia, D. nitida, D. rugosa, and D.
sellowiana. The number of individuals, their respective records in
the Wood Collection of the Botanical Gardens of Rio de Janeiro
(Rbw), as well as the collection site and other information, are
presented as shown in Table 1. Samples were fixed in alcohol 70%
(Johansen, 1940), hydrated and softened by heating in distilled

water until reaching processing consistency, and then embedded in
polyethylene glycol (PEG) 1500 (Rupp, 1964). Voucher specimens
were collected field and dried and pressed according to Fidalgo &
Bononi (1984) and deposited in the herbaria RB.

Samples sold commercially

Samples sold commercially under the common name cipé-caboclo
were obtained at the Mercaddo de Madureira, a food distribution
center, and at four open-air markets in the city of Rio de Janeiro
(Prefeitura do Rio de Janeiro, 2012), in a total of 12 samples (Table
2). The commercialized samples were hydrated and softened by
heating in distilled water and then embedded in polyethylene glycol
(PEG) 1500 (Rupp, 1964).

Anatomical analysis

Individual samples were sectioned in a sliding microtome using an
adhesive tape with thickness between 10 and 30 ym (Barbosa et
al., 2010), stained in Astra blue at 1% and hydroalcoholic safranin
at 50% (Kraus and Arduim, 1997), and then mounted on permanent
slides with synthetic resin. Anatomical description followed the
IAWA Committee (1989). Observations and photographic records
were made using an optical microscope (Olympus BX-50) equipped
with a digital CoolSnap Pro camera, and macroscopic images were
made using a Leica DFC320 camera coupled to a stereoscopic
microscope (Leica MZ16).

RESULTS

In the macroscopic analysis (Figure 1), four structural
patterns easily observable with the naked eye were
observed: (1) reference sample for cipé-caboclo (true D.
rugosa) (1B-C); (2) reference sample for other Davilla
species (D. glaziovii, D. grandifolia, D. latifolia, D. nitida,
and D. tintinnabulata) (1E); (3) commercialized sample
identified as D. rugosa (1F); and (4) commercialized
sample whose anatomical pattern was incompatible with
that of D. rugosa (1G-H).
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Table 2. Samples sold commercially as cip6-caboclo.

Sample Common name Collection site
1 Cipé-caboclo Mercadao de Madureira (Box 28) — Madureira, Rio de Janeiro
2 Cipo-caboclo Mercadao de Madureira (Box 26) — Madureira, Rio de Janeiro
3 Cipoé-caboclo Maria da Penha (A) — Penha, Rio de Janeiro
4 Cipo-caboclo Maria da Penha (B) — Penha, Rio de Janeiro
5 Cipoé-caboclo Street Market of Garibaldi street (Seller 1) — Tijuca, Rio de Janeiro
6 Cipo-caboclo Street Market of Garibaldi street (Seller 2) — Tijuca, Rio de Janeiro
7 Cipo-caboclo Street Market of Duquesa de Braganca street (Seller 1) — Grajau, Rio de Janeiro
8 Cip6-caboclo Street Market of Mearim street— Grajau, Rio de Janeiro
9 Cipo-caboclo Mercadao de Madureira (Box 1) — Madureira, Rio de Janeiro
10 Cipo-caboclo Mercadao de Madureira (Box 17) — Madureira, Rio de Janeiro
11 Cipo-caboclo Mercadao de Madureira (Box 18) — Madureira, Rio de Janeiro
12 Cipé-caboclo Street Market of Duquesa de Braganca street (Seller 2) — Vila Isabel, Rio de Janeiro

Not only the reference samples (Type 1 and 2), but
also the commercialized samples (type 3) showed a
similar structural pattern of “segmented vascular cylinder”
(1C), in which broad xylematic rays and a thin bark shed
in papyraceous blades could be observed (1E). In Type
4, one sample (number 8) also showed a “segmented
vascular cylinder”; the bark was thick and fissured and
was shed in large wood plates (1G). This structural
pattern is compatible with species of the genus
Aristolochia (Aristolochiaceae). Furthermore, sample
number 12 showed xylem interrupted by wedges of
phloem (Pace, 2009), a variation that is typical of the
family Bignoniaceae (1H).

In microscopic analysis the reference samples (type 1
and 2) and commercialized samples (type 3) presented
common morphoanatomical similarities with the family
Dilleniaceae (Figure 2), including indistinct growth ring
boundaries (2A, 2B, 2C, 2D), diffuse porosity (2A, 2B,
2C, 2D), solitary vessels (2A, 2B, 2C, 2D) with two
distinct diameters (2C), simple and scalariform
perforation plates with few bars in vessels of smaller
diameters (2E), diffuse apotracheal axial parenchyma
tending to form lines (2A), scanty paratracheal
parenchyma (2B, 2C, 2D), presence of raphides in
parenchyma cells (2F), uniseriate rays (2A), and broad
rays, usually with more than 10 cells in width (2G, 2H). In
general, all characters described for the secondary xylem
of the reference samples were also observed in the
commercialized samples (21, 2J).

DISCUSSION

Studies focused on the anatomy of medicinal plants are

of high interest as they contribute to quality control and to
the correct identification of phytodrugs (Duarte and
Menarim, 2006; Leite et al., 2007; Marques et al., 2007;
Scopel et al., 2007; Mauro et al., 2008; Carpano et al.,
2009; Gomes et al.,, 2009). Frequently, only parts of

plants are commercialized, hindering their identification
through classical taxonomic methods.

Based on our macroscopic analysis, it was concluded
that two commercialized samples (Type 4) did not belong
to the family Dilleniaceae, and, hence, could not be
classified as cip6-caboclo (D. rugosa). Using this method,
it was also observed that all species similar to D. rugosa
showed similar anatomy. Therefore, these species were
also submitted to microscopic analysis.

In general, the characters observed in the stem of the
reference and commercialized samples were consistent
with previous studies on the family Dilleniaceae (Metcalfe
and Chalk, 1950; Dickison, 1967). Some of these
characters were crucial for the identification of the
commercialized material, such as segmented vascular
cylinder, scalariform perforation plate in smaller vessels,
and presence of raphides in parenchyma cells. It was
also observed that the stems of the reference samples of
Davilla were very similar, so that it was impossible to
separate them based on stem anatomy. This result is
very alarming. Among the Davilla samples studied, one is
an endangered species endemic to Rio de Janeiro State,
D. glaziovii, and evidence suggests that the cipo-caboclo
commercialized in Rio de Janeiro is obtained by
extractivism in the Atlantic Forest (Azevedo and Silva,
2006).

The stem of D. glaziovii is used for medicinal purposes
and is commercialized in regions surrounding the area of
endemism: Serra do Mendanha Municipal Park, in Rio de
Janeiro (Fraga et al.,, 2013). The Mendanha Mountain
Range is covered by atlantic forest. This biome is a high
priority area for conservation in Brazil (Myers, 1988). As a
result of its high floristic diversity, the atlantic forest is
within the five richest ecosystems in the world in the
number of species, and it is considered a biodiversity
hotspot. According to Brazilian law, the trade of species
native to the Atlantic Forest is prohibited (FEPAM, 2000).
In spite of these restrictions, D. glaziovii may have been
sold as cipd-caboclo in the Mercadao de Madureira.
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Figure 1. Structural patterns. A: D. Glaziovii; B: D. Rugosa; C: D. rugosa (Reference sample); D: D. glaziovii
(Reference sample); E: D. latifolia (Reference sample). Yellow arrow shows bark shed in papyraceous blades; F:
Sample number 9, material very similar to the genus Davilla; G: Sample number 8, material can be mistaken for D.
rugosa, with segmented vascular cylinder and thick and fissured bark; H: Sample number 12, material with no
anatomical similarity to D. rugosa, which shows xylem interrupted by wedges of phloem. Bar = 0.5 cm.

In Rio de Janeiro, three genus of Dilleniaceae occur:
Davilla, Doliocarpus and Tetracera. Doliocarpus and
Tetracera have successive cambia, a cambial variation
that facilitates the separation of these genera from Davilla
(Dickison, 1967; Carlquist, 2001, Horn, 2007). Davilla has
a stem with a segmented vascular cylinder (Carlquist,
2001). Based on this structural difference, we could
separate Davilla from Doliocarpus and Tetracera.

Practitioners of Brazilian traditional and folk medicine
use plants and plant-derived phytomedicines to treat a

broad variety of health problems (Biso et al., 2010).
However, several studies have revealed that many plants
used as herbal medicines can be potentially toxic to
humans. Therefore, in addition to the illegal trade of
endangered species, the intended use should be brought
under scrutiny, as no chemical studies have been
conducted for D. glaziovii so far. Moreover, two
commercialized species do not belong to the Dilleniaceae
family, and thus, are not cip6-caboclo.

We found information on only three Davilla species
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Figure 2 — Secondary xylem in microscopy images. Cross and tangential sections. A. D. grandifolia; B, E and G — D.
rugosa; C and H — D. tintinnabulata; D and F — D. glaziovii; | and J — Samples of commercially sold species 1.

A, B, C and D - Indistinct growth rings. Diffuse porosity; Solitary vessels; A and B — Unisseriate rays; C — Vessels
with two different diameters (yellow arrows); E - Simple and scalariform perforation plates with few bars on the
smaller vessels; F - Raphides in the parenchyma cells; G and H - Wide rays with more than 10 cells in width; Bars =
100um, except E and F where Bars = 50um.

used for medicinal purposes. D. rugosa is used as an
anti-inflammatory agent and antiulcer herb, as well as a
laxative, motor activity stimulant, tonic, and aphrodisiac
(Correa, 1984). D. elliptica, endemic of the Brazilian
Savana is used as an astringent, tonic, laxative, sedative,
and diuretic (Rodrigues and Carvalho, 2011). It is also
used in the treatment of hemorrhoids, hernia, and
diarrhea, and it is applied topically as an antiseptic to
treat wounds (Silva et al., 2001). D. nitida a species
geographically widespread in the Neotropics is used in
gastric treatments (Biso et al., 2010). Furthermore, D.
rugosa can present toxicity (Guaraldo, 2001), but no
conclusive studies have been reported.

Aristolochia species are used against rheumatoid
arthritis and several diseases (Lorenzi and Matos, 2002;
Gupta, 1995; Duke et al., 2008). The genus Aristolochia
has mainly terpenoids, lignoids, flavonoids, fatty acids,
and nitrogen compounds (alkaloids and
nitrophenanthrenes). The trade of medicinal herbs
containing the extract of Aristolochia species is prohibited

in many countries based on its nephrotoxic, carcinogenic,
and mutagenic properties, which can lead to progressive
nephropathy and urothelial cancer in humans.
Bignoniaceae species are used as a blood cleanser, a
stimulant of the nervous and muscular system, as well as
an anti-inflammatory agent and contraceptive. It is also
used against throat diseases, rheumatism, and bladder
calculus (Andrade-Cetto and Heinrich, 2005; Ferreira et
al., 2000; Gafner et al., 1996; Gottlieb et al., 1981; Park
et al.,, 2003; Alguacil et al., 2000). Their chemical
composition includes terpenoids, flavonoids, alkaloids,
iridoids, quinones, and especially, lapachol, which has
anticancer properties (Mans et al., 2000). Lapachol is
more commonly found in the genus Tabebuia (Maganha
et al., 2006), but some authors have also found it in
lianas (Duarte et al., 2010; Davis, 1983). Previous studies
showed that lapachol has strong abortive effects in
female rats (Guerra et al., 2001; Morrison et al., 1970).
Considering the potential toxicity of Aristolochia and
Bignoniaceae, the use of the cipé-caboclo commercialized



in Rio de Janeiro could represent a risk to users who use
phytotherapic products indiscriminately without medical
supervision.

ACKNOWLEDGEMENT

The authors thank Coordination for the Improvement of
Higher Level Personnel (CAPES - Coordenagao de
Aperfeicoamento de Pessoal de Nivel Superior) for the
scholarship granted to the first author.

REFERENCES

Alguacil LF, Mera AG, Gémez J, Llinares F, Morales L, Munoz-Mingarro
MD, Pozuelo JM, Orellana JAV (2000). Tecoma sambucifolia: anti-
inflammatory and antinociceptive activities, and “in vitro” toxicity of
extracts of the “huarumo” of Peruvian Incas. J. Ethnopharm. 70: 227-
-233.

Andrade-Cetto A, Heinrich M (2005). Mexican plants with hypo-
glycaemic effect used in the treatment of diabetes. J. Ethnopharm.
99: 325-348.

Azevedo SKS, Silva IM (2006). Medical and religious plants
commercialized in conventional and open-air markets of Rio de
Janeiro municipality Rio de Janeiro State, Brazil. Acta Bot. Bras.
20(1):185-194.

Bacchi EM (1986). Anti-ulcer and cicatrization action of some Brazilian
plants. Rev. Bras. Farmacogn. 1:93-100.

Barbosa ACF, Pace MR, Witovisk L, Angyalossy V (2010). A new
method to obtain good anatomical slides of heterogeneous plant
parts. IAWA J. 31(4):373-383.

Barros JF, Napoledo E (2009). Ewé Orisa: liturgical and therapeutic use
of plants in the houses of Candomblé Jéje-Nagd. Rio de Janeiro:
Bertrand Brasil.

Biso FL, Rodrigues CM, Rinaldo D, Reis MB, Bernardi CC, Mattos JCP,
Aratjo AC, Vilegas W, Célus IMS, Varanda EA (2010). Assessment
of DNA damage induced by extracts fractions and isolated
compounds of Davilla nitida and Davilla elliptica (Dilleniaceae). Mutat.
Res. Genet.Toxicol. Environ. Mutagen. 702(1):92-99.

Carpano SM, Castro MT, Spegazzini ED (2009). Caracterizacion
morfoanatdomica comparativa entre Aloe vera (L.) Burm. F., Aloe
arborescens Mill. Aloe saponaria Haw. y Aloe ciliaris Haw.
(Aloeaceae). Rev. Bras. Farmacogn. 19:269-275.

Coimbra R (1942). Herbal Notes. 12. Ed. Rio de Janeiro: Ed. Carlos da
Silva Aratjo S. A., p. 87.

Corréa MP (1984). Dictionary of useful plants from Brazil and exotic
crops. Brasilia:Brazilian Institute for Forestry Development. IBDF.

Davis EW (1983). The ethnobotany of chamairo: Mussatia hyacinthine.
J. Ethnopharmacol. 9(2-3):225-236.

Dickison WC (1967). Comparative morphological studies in
Dilleniaceae, I. Wood anatomy. J. Arnold Arboretum 48:1-29.

Duarte DS, Dolabela MF, Salas, CE, Raslan DS, Oliveiras AB,
Nenninger A, Wiedemann B, Wagner H, Lombardi J, Lopes MTP
(2000). Chemical characterization and biological activity of
Masfadyena unguis-cati (Bignoneaceae). J. Pharm. Pharmacol.
52:347-352.

Duarte MR, Menarim DO (2006). Leaf and stem anatomical morpho-
diagnosis of Camellia sinensis (L.) Kuntze, Theaceae. Rev. Bras.
Farmacogn. 16: 545-551.

Duke JA, Bogenshutz-Godwin MJ, Ottesen AR (2008). Duke’s
handbook of medicinal plants of Latin America. Boca Raton: CRC
Press.

FEPAM, Fundacdo Estadual de Protegdo Ambiental Henrique Luiz
Roessler - RS (2000). Environmental guidelines for the development
of the North Coast. In: FEPAM (org.) Planning and Management of
Environmental Coastal Notebooks. Porto Alegre. p. 96.

Ferreira DT, Alvares PSM, Houghton PJ, Braz-Filho R (2000). Chemical
constituents from roots of Pyrostegia venusta and considerations

Neves et al. 1345

about its medicinal importance. Quimica Nova 23(1):42-46.

Fidalgo, O. & Bononi, V.L.R. (1984) Técnicas de coleta, preservagéo e
herborizacdo de material boténico (manual n° 4). Instituto de
Botanica do Estado de Sao Paulo, Sao Paulo. 61 pp.

Fraga CN, Stehmann JR (2010). Taxonomic News to Brazilian
Dilleniaceae. Rodriguésia 61:01-06.

Fraga CN, Judice, DM, Penedo, TSA (2013) Dilleniaceae. In Martinelli
G, Moraes M A (Org.). Livro Vermelho da Flora do Brasil. 12 ed. — Rio
de Janeiro. Andrea Jackobsson & Instituto de Pesquisas Jardim
Botanico do Rio de Janeiro. pp. 479-480.

Gafner S, Wolfender JL, Nianga M, Stoeckli-Evans H, Hostettmann K
(1996). Antifugal and antibacterial naphthoquinones from Newbouldia
laevis roots. Phytochemistry 42(5):1315-1320.

Gomes SM, Somavilla NSDN, Gomes-Bezerra KM, Miranda SC, De-
Carvalho PS, Graciano-Ribeiro D (2009). Leaf anatomy of Myrtaceae
species: contributions to the taxonomy and phylogeny. Acta Bot.
Bras. 23(1):223-238.

Gottlieb OR, Koketsu M, Magalhdes MT, Maia JGS, Mendes PH, Rocha
Al, Silva ML, Wilberg VC (1981). Essential oils of Amazon VII. Acta
Amazon. 11: 143-148.

Guaraldo L, Chagas DA, Konno AC, Korn GP, Pfiffer T, Nasello AG
(2000). Hydroalcoholic extract and fractions of Davilla rugosa
Poiret: effects on spontaneous motor activity and elevated plus-maze
behavior. J. Ethnopharmacol. 72:61-67.

Guaraldo L, Sertie JA, Bacchi EM (2001). Antiulcer action of the
hydroalcoholic extract and fractions of Davilla rugosa Poiret in the rat.
J. Ethnopharmacol. 76:191-195.

Guedes RR, Profice SR, Costa EL, Baumgratz JFA, Lima HC (1985).
Plants used in African-Brazilian rituals in the state of Rio de Janeiro-
— an etnobotanical test. Rodriguésia 37(63):6-9.

Guerra MO, Mansoni ASB, Branddo MAF, Peters VM (2001).
Toxicology of lapachol in rats: Embryolethality. Rev. Brasil. Biol.
61(1):171-174.

Gupta MP (1995). 270 Plantas Medicinales Iberoamericanas. Santafé
de Bogota, Colombia: Programa Iberoamericano de Ciencia y
Tecnologia para el Desarollo (CYTED).

Horn JM (2007). Dilleniaceae. In Flowering Plants- Eudicots, Springer
Berlin Heidelberg. Dilleniaceae. The Families and Genera of Vascular
Plants. Vol. 9, pp. 132-154.

IAWA Committee (1989). International Association of Wood Anatomists.
List of microscopic features for hardwood identification. IAWA Bull.
10:220-332.

Johansen D (1940). Plant microtechnique. McGraw-Hill Book Company,
New York.

Kraus JE, Arduin M (1997). Basic manual methods in plant morphology.
Editora EDUR, RJ, Brasil. 198p.

Lorenzi HE, Matos FJA (2002). Medicinal plants in Brazil / Native and
exotic. Nova Odessa: Instituto Plantarum. 512p.

Maganha J, Rocha ES, Branddao MAF, Peters VM, Guerra MO (2006).
Embryo development alteration in rats treated with lapachol. Braz.
Arch. Biol. Technol. 49(6):927-934.

Mans DRA, Rocha, AB, Schwartsmann G (2000). Anti-Cancer Drug
Discovery and Development in Brazil: Targeted Plant Collection as a
Rational Strategy to Acquire Candidate Anti-Cancer Compounds. The
Oncologist 5:185-198.

Marques LC, Pieri C, Roman-Junior WA, Cardoso MLC, Milaneze-
Gutierre MA, Mello JCP (2007). Phamacognostic analysis of the roots
of Heteropteris aphrodisiaca O. Mach. (Malpighiaceae). Rev. Bras.
Farmacogn. 17:604-615.

Mauro C, Silva CP, Missima J, Ohnuki T, Rinaldi RB, Frota M (2008).
Comparative anatomical study of the vegetative organs of boldo
miudo, Plectranthus ornatus Codd. and malvarigo, Plectranthus
amboinicus (Lour.) Spreng.-Lamiaceae. Rev. Farmacogn. 18:608-
613.

Metcalfe CF, Chalk L (1950). Anatomy of the dicotyledons: leaves, stem
and wood in relation to taxonomy with notes on economic uses.
Oxford: Clarendon Press. 1500p.

Morrison RK, Brown DE, Oleson JJ, Cooney DA (1970). Oral toxicology
studies with lapachol. Toxicol. Appl. Pharmacol. 17:1-11.

Myers N (1988). Threatened biotas: “Hot spots” in tropical forests. The
Environmentalist 8: 1-20.

Pace M (2009). Evolution of cambial variant and the secondary phloem



1346 J. Med. Plants Res.

in Bignonieae (Bignoniaceae). Master's thesis. Universidade de Sao
Paulo, USP, Brasil.

Park BS, Lee KG, Shibamoto T, Lee SE, Takeoka GR (2003).
Antioxidant activity and characterization of volatile constituents of

Taheebo (Tabebuia impetiginosa Martius ex DC). J. Agric. Food Chem.
51(1):295-300.

Pires MV, Abreu PP, Soares CS, Mariano D, Costa DS, Rocha EA
(2009). Ethnobotany of the terreiros of Candomblé in the cities of
llhéus and Itabuna, Brasil. Rev. Bras. Bioci. Porto Alegre 7 (1): 3-8.

Prefeitura do Estado do Rio de Janeiro (2012).

Rodrigues VEG, Carvalho DA (2001). Medicinal plants in the cerrado
area. Lavras/MG. UFLA.

Rupp P (1964). Polyglykol als Einbettungsmedium zum Schneiden
botanischer Praparate. Mikrokosmos 53:123-128.

Scopel M, Nunes E, Vignoli-Silva M, Vendruscolo GS, Henriques AT,
Mentz LA (2007). Pharmacobotany characterization of Sambucus
species (Caprifoliaceae) used in traditional medicine in Brazil. Part I.
Sambucus nigra L. Rev. Bras. Farmacogn. 17: 249-261.

Silva SR, Buitron X, Oliveira LH, Martins MV (2001). Medicinal plants in
Brazil: general aspects of legislation and trade. TRAFFIC América do
Sul-IBAMA, Equador.

Stalcup MM (2000). Medicinal use of plants or ritual in a street market in
Rio de Janeiro, Brazil. Master's thesis. Curso de Pés-Graduagao em
Ciéncias Bioldgicas (Botanica) da Universidade Federal do Rio de
Janeiro. 200fls.

Tamaio N (2011). Wood anatomy of lianas of Sapindaceae
commercially used in Sdo Paulo-SP. Cerne 17(4):533-540.

Tamaio N, Neves MF, Brandes A F, Vieira RC (2011). Quantitative
analyses establish the central vascular cylinder as the standard for
wood-anatomy studies in lianas having compound stems
(Paullinieae: Sapindaceae). Flora-Morphol. Distribution Funct. Ecol.
Plants 206(11):987-996.



